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COVER SHEET 
 

Responsible Agency: U.S. Department of Energy (DOE) 
National Nuclear Security Administration (NNSA) 

Title: Final Site-Wide Environmental Impact Statement for Continued Operation of Los Alamos 
National Laboratory, Los Alamos, New Mexico (SWEIS) (DOE/EIS-0380) 

Location: Los Alamos, New Mexico 

For additional information or for copies of this 
SWEIS, contact: 
 

Elizabeth Withers, EIS Document Manager 
Los Alamos Site Office 
National Nuclear Security Administration 
U.S. Department of Energy 
528 35th Street 
Los Alamos, NM  87544-2201 
Telephone:  505-845-4984 
 

 For general information on the DOE National 
Environmental Policy Act (NEPA) process, contact: 
 

Carol M. Borgstrom, Director 
Office of NEPA Policy and Compliance 
U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 
Telephone:  202-586-4600, or leave a message 

at 1-800-472-2756 

This document is available on the DOE NEPA website (www.energy.gov/environment/nepa.htm) 
and the NNSA Los Alamos Site Office website (www.doeal.gov/laso/NEPASWEIS.aspx) for 
viewing and downloading. 

Abstract:  NNSA proposes to continue operating Los Alamos National Laboratory (LANL), 
which is located in Los Alamos County in north-central New Mexico.  NNSA has identified and 
assessed three alternatives for continued operation of LANL:  (1) No Action, (2) Reduced 
Operations, and (3) Expanded Operations.  The Expanded Operations Alternative includes the 
impacts of actions to implement the March 2005 Compliance Order on Consent (Consent Order), 
entered into by DOE, the LANL management and operating contractor, and the State of 
New Mexico to address the investigation and remediation of environmental contamination at 
LANL.  NNSA intends to implement actions necessary to comply with the Consent Order, 
regardless of whether it implements other actions analyzed as part of the Expanded Operations 
Alternative.  Expanded Operations is NNSA’s Preferred Alternative.  Under the No Action 
Alternative, NNSA would continue the historical mission support activities conducted at LANL 
at currently approved operational levels.  Under the Reduced Operations Alternative, NNSA 
would eliminate some activities and limit the operations of other activities.  Under the Expanded 
Operations Alternative, NNSA would operate LANL at the highest levels of activity currently 
foreseeable, including full implementation of mission assignments.  Under all of the alternatives, 
the affected environment is primarily within 50 miles (80 kilometers) of LANL.  Analyses 
indicate little difference in the environmental impacts of the alternatives on many resource areas. 
The primary discriminators are public risk due to radiation exposure, collective worker risk due 
to radiation exposure, socioeconomic effects due to LANL employment changes, electrical power 
and water demand, waste management, and transportation.  A classified appendix has been 
prepared to assess the impacts of terrorist acts. 
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Public Comments:  In preparing this Final SWEIS, NNSA considered comments on the Draft 
LANL SWEIS that were received during the scoping period (January 19 to February 17, 2005) 
and during the public comment period on the Draft SWEIS (July 7 to September 20, 2006).  
Public hearings on the Draft SWEIS were held in Los Alamos, Española, and Santa Fe, 
New Mexico.  Comments on the Draft SWEIS were accepted for a period of 75 days following 
publication of the Environmental Protection Agency’s (EPA) Notice of Availability in the 
Federal Register and were considered during preparation of the Final SWEIS.  Comments 
received after the end of the comment period were considered in the Final SWEIS. 

The Final SWEIS contains revisions and new information based in part on comments received on 
the Draft SWEIS.  Vertical change bars in the margins indicate the locations of these revisions 
and new information. Volume 3 contains the comments received during the public comment 
period on the Draft SWEIS and NNSA’s responses to the comments.  NNSA will use the analysis 
presented in this Final SWEIS, as well as other information, in preparing the Record of Decision 
(ROD) regarding the level of continued operations at LANL.  NNSA will issue the ROD no 
sooner than 30 days after the EPA publishes a Notice of Availability of this Final SWEIS in the 
Federal Register. 
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CEQ Council on Environmental Quality 
CFR Code of Federal Regulations 
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FR Federal Register 
FY fiscal year 
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LANL Los Alamos National Laboratory 
LANL SWEIS Site-Wide Environmental Impact Statement for the Continued Operation of the 

Los Alamos National Laboratory, Los Alamos, New Mexico 
LANSCE Los Alamos Neutron Science Center 
LASL Los Alamos Scientific Laboratory (now LANL) 
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LLW low-level radioactive waste 
MCL maximum contaminant level 
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MSL Materials Science Laboratory 
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CONVERSIONS  
METRIC TO ENGLISH 

 
ENGLISH TO METRIC 

 
Multiply 

 
by 

 
To get 

 
Multiply 

 
by 

 
To get  

Area 
Square meters 
Square kilometers 
Square kilometers 

    Hectares 

 
 
10.764 
247.1 
0.3861 
2.471 

 
 
Square feet 
Acres 
Square miles 
Acres 

 
 
Square feet 
Acres 
Square miles 
Acres 

 
 
0.092903 
0.0040469 
2.59 
0.40469 

 
 
Square meters 
Square kilometers 
Square kilometers 
Hectares 

 
Concentration 

Kilograms/square meter 
Milligrams/liter 
Micrograms/liter 
Micrograms/cubic meter 

 
 
0.16667 
1 a 
1 a 
1 a 

 
 
Tons/acre 
Parts/million 
Parts/billion 
Parts/trillion 

 
 
Tons/acre 
Parts/million 
Parts/billion 
Parts/trillion 

 
 
0.5999 
1 a 
1 a 
1 a 

 
 
Kilograms/square meter 
Milligrams/liter 
Micrograms/liter 
Micrograms/cubic meter 

 
Density 

Grams/cubic centimeter 
Grams/cubic meter 

 
 
62.428 
0.0000624 

 
 
Pounds/cubic feet 
Pounds/cubic feet 

 
 
Pounds/cubic feet 
Pounds/cubic feet 

 
 
0.016018 
16,025.6 

 
 
Grams/cubic centimeter 
Grams/cubic meter 

 
Length 

Centimeters 
Meters 
Kilometers 

 
 
0.3937 
3.2808 
0.62137 

 
 
Inches 
Feet 
Miles 

 
 
Inches 
Feet 
Miles 

 
 
2.54 
0.3048 
1.6093 

 
 
Centimeters 
Meters 
Kilometers 

 
Temperature 

Absolute 
Degrees C + 17.78 

Relative 
Degrees C 

 
 
 
1.8 
 
1.8 

 
 
 
Degrees F 
 
Degrees F 

 
 
 
Degrees F - 32 
 
Degrees F 

 
 
 
0.55556 
 
0.55556 

 
 
 
Degrees C 
 
Degrees C 

 
Velocity/Rate 

Cubic meters/second 
Grams/second 
Meters/second 

 
 
2118.9 
7.9366 
2.237 

 
 
Cubic feet/minute 
Pounds/hour 
Miles/hour 

 
 
Cubic feet/minute 
Pounds/hour 
Miles/hour 

 
 
0.00047195 
0.126 
0.44704 

 
 
Cubic meters/second 
Grams/second 
Meters/second 

 
Volume 

Liters 
Liters 
Liters 
Cubic meters 
Cubic meters 
Cubic meters 
Cubic meters 

 
 
0.26418 
0.035316 
0.001308 
264.17 
35.314 
1.3079 
0.0008107 

 
 
Gallons 
Cubic feet 
Cubic yards 
Gallons 
Cubic feet 
Cubic yards 
Acre-feet 

 
 
Gallons 
Cubic feet 
Cubic yards 
Gallons 
Cubic feet 
Cubic yards 
Acre-feet 

 
 
3.78533 
28.316 
764.54 
0.0037854 
0.028317 
0.76456 
1233.49 

 
 
Liters 
Liters 
Liters 
Cubic meters 
Cubic meters 
Cubic meters 
Cubic meters 

 
Weight/Mass 

Grams 
Kilograms 
Kilograms 
Metric tons 

 
 
0.035274 
2.2046 
0.0011023 
1.1023 

 
 
Ounces 
Pounds 
Tons (short) 
Tons (short) 

 
 
Ounces 
Pounds 
Tons (short) 
Tons (short) 

 
 
28.35 
0.45359 
907.18 
0.90718 

 
 
Grams 
Kilograms 
Kilograms 
Metric tons 

 
ENGLISH TO ENGLISH 

 
Acre-feet 
Acres 
Square miles 

 
325,850.7 
43,560 
640 

 
Gallons 
Square feet 
Acres 

 
Gallons 
Square feet 
Acres 

 
0.000003046 
0.000022957 
0.0015625 

 
Acre-feet 
Acres 
Square miles 

a.  This conversion is only valid for concentrations of contaminants (or other materials) in water. 
 

METRIC PREFIXES  
Prefix 

 
Symbol 

 
Multiplication factor  

exa- 
peta- 
tera- 
giga- 
mega- 
kilo- 
deca- 
deci- 
centi- 
milli- 
micro- 
nano- 
pico- 

 
E 
P 
T 
G 
M 
k 
D 
d 
c 
m 
μ 
n 
p 

 
1,000,000,000,000,000,000 

1,000,000,000,000,000 
1,000,000,000,000 

1,000,000,000 
1,000,000 

1,000 
10 
0.1 

0.01 
0.001 

0.000 001 
0.000 000 001 

0.000 000 000 001 

 
=  1018 
=  1015 
=  1012 
=  109 
=  106 
=  103 
=  101 
=  10-1 
=  10-2 
=  10-3 
=  10-6 
=  10-9 
=  10-12 
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1.0   INTRODUCTION AND PURPOSE AND NEED FOR 1 

AGENCY ACTION 2 

NNSA1 proposes to continue managing LANL and its resources in a manner that meets evolving 3 

DOE and NNSA missions and that responds to the concerns of affected and interested 4 

individuals and agencies.  This SWEIS describes the environmental impacts of three alternatives 5 

for the continued operation of LANL.2 6 

NEPA Compliance 7 

Site-wide NEPA documents are identified by DOE as those broad-scoped environmental impact 8 

statements (EISs) or environmental assessments (EAs) that are programmatic in nature and that 9 

identify and assess the individual and cumulative impacts of ongoing and reasonably foreseeable 10 

actions at a DOE site.  DOE NEPA Implementing Procedures (Title 10 Code of Federal 11 

Regulations [CFR] Part 1021.330(c)) require the preparation of SWEISs for certain large 12 

multiple-facility DOE sites.  These procedures were amended in 1992 to specify that an 13 

evaluation of a DOE SWEIS be performed at least every 5 years by means of a Supplement 14 

Analysis (SA).  Based on the Supplement Analysis, DOE determines whether an existing SWEIS 15 

remains adequate, or whether to prepare a new SWEIS or supplement the existing SWEIS, as 16 

appropriate.  NNSA has prepared this SWEIS in accordance with NEPA, as amended (42 United 17 

States Code [U.S.C.] 4321 et seq.), and with Council on Environmental Quality (CEQ) 18 

regulations and DOE NEPA Implementing Procedures codified in the Code of Federal 19 

Regulations at 40 CFR Parts 1500 to 1508 and 10 CFR Part 1021, respectively. 20 

In compliance with its NEPA Implementing Procedures, DOE issued the first SWEIS and Record 21 

of Decision (ROD) for the operation of LANL (then known as the Los Alamos Scientific 22 

Laboratory, or LASL) in 1979.  That EIS was entitled Final Environmental Impact Statement, 23 

Los Alamos Scientific Laboratory Site, Los Alamos, New Mexico (DOE/EIS-0018).  In 1999, 24 

DOE issued the Site-Wide Environmental Impact Statement for Continued Operation of the 25 

Los Alamos National Laboratory, Los Alamos, New Mexico (1999 SWEIS) (DOE/EIS-0238) 26 

(DOE 1999a) and its associated ROD.  A full copy of the 1999 SWEIS ROD is provided in 27 

                                                 
1 NNSA is a semiautonomous agency within DOE (see the 1999 National Nuclear Security Administration Act [Title 32 of the 
Defense Authorization Act for fiscal year 2000, Public Law 106-65]). 
2 Vertical change bars in the margins indicate the locations of revisions and new information based in part on comments 
received on the Draft SWEIS. 

This chapter provides an introduction to the Los Alamos National Laboratory’s (LANL) ongoing role in 
supporting the U.S. Department of Energy (DOE), National Nuclear Security Administration’s (NNSA) 
missions and compliance with National Environmental Policy Act (NEPA) requirements, and how these 
requirements have been met through the preparation of Site-Wide Environmental Impact Statements 
(SWEISs). This chapter also includes a statement of NNSA’s purpose and need for the continued 
operation of LANL and introduces the alternatives considered reasonable for meeting the purpose and 
need.  A discussion of decisions to be made, descriptions of related NEPA compliance reviews, and a 
summary of the scope of this SWEIS analysis are also presented. 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
1-2 Concurrence Draft 7/9/2007 

Appendix A to this document.  In early 2004, NNSA undertook the required 5-year evaluation of 28 

the continuing adequacy of the 1999 SWEIS by initiating the preparation of an SA.  In mid-2004, 29 

shortly into the process of preparing the SA, NNSA determined that the criteria for preparing at 30 

least a Supplemental SWEIS had been met.  Criteria identified in DOE NEPA Implementing 31 

Procedures (10 CFR Part 1021.314) state that a Supplemental EIS shall be prepared if there are 32 

substantial changes to the proposal or significant new circumstances or information relevant to 33 

environmental concerns.  The Implementing Procedures do not explicitly define criteria that 34 

would trigger the preparation of a new EIS.  However, in this circumstance, the general 35 

procedural rationale for preparing a new SWEIS would apply. 36 

NNSA discontinued preparation of the SA in late 2004, and initiated preparation of a supplement 37 

to the 1999 SWEIS.  In January 2005, DOE announced its intention to prepare a Supplemental 38 

SWEIS through a Notice of Intent (NOI) published in the Federal Register (70 FR 807) (see 39 

Appendix A of this SWEIS), and held a public scoping meeting (additional information 40 

regarding the public involvement process is presented in Section 1.6).  Subsequently, NNSA 41 

made a determination that the changes in the LANL environment discussed below and the 42 

proposed new actions were significant enough to warrant preparation of a new SWEIS. 43 

Since the issuance of the 1999 SWEIS and its ROD, the LANL environment has been changed by 44 

the 2000 Cerro Grande Fire, which burned a part of LANL, the Los Alamos townsite, and the 45 

surrounding forested area; a regional drought; and a massive bark beetle evergreen tree 46 

infestation.  Additional information about the LANL environmental setting has become available 47 

as various elements of this setting, in particular the hydrology, have undergone intense 48 

investigation over the past decade or longer.  LANL security requirements also have evolved in 49 

response to changes in recognized threats to facilities and materials at LANL.  In addition, since 50 

1999, DOE and NNSA have issued several EISs and EAs for LANL operations and activities.  51 

These documents deal with implementing new or changed operations, replacing facilities, 52 

conveying or transferring land out of the administrative oversight of DOE (thereby reducing the 53 

size of the LANL site), and conducting emergency actions (specifically in response to the 2000 54 

Cerro Grande Fire). 55 

NNSA is proposing new actions for implementation at LANL over the next 5 years that could 56 

affect several areas of LANL operations originally analyzed in the 1999 SWEIS.  While 57 

consistent with the 1999 DOE decision for operating LANL according to the 1999 SWEIS 58 

Preferred Alternative, these proposed activities represent potentially substantial changes to some 59 

operations.  They include the refurbishment or replacement of existing infrastructure so that 60 

LANL operations can continue into the future. 61 

Jointly, the activities analyzed through NEPA compliance documents completed since 1999, 62 

newly proposed activities for LANL, existing and developing changes to the LANL 63 

environmental setting, and changes in site security conditions have led NNSA to decide to update 64 

the 1999 SWEIS by preparing a new SWEIS rather than a Supplemental SWEIS.  Preparation of a 65 

new SWEIS also responds to comments received from the public during the scoping period.  This 66 

new SWEIS impact analysis tiers from the 1999 SWEIS, as appropriate, and incorporates 67 

information from that document by reference where the information presented in that earlier 68 

document remains valid. 69 
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One of the primary benefits of updating the environmental analysis is the reevaluation of 70 

cumulative impacts associated with LANL operations.  When DOE issued the 1999 SWEIS and 71 

its associated ROD, the analyses considered operational impacts to the northern New Mexico 72 

environment of actions that would likely occur 73 

over the next 10-year period (which was 74 

identified as the “foreseeable future” for the 75 

purposes of that analysis).  This SWEIS 76 

considers cumulative impacts associated with 77 

activities at LANL on the changed environment 78 

in the region.  For example, significant effort 79 

that was not anticipated in 1999 has been 80 

expended since the Cerro Grande Fire to 81 

implement forest thinning and watershed 82 

protection measures on the Pajarito Plateau. 83 

The 1999 SWEIS also analyzed Action Alternatives as they could be anticipated at that time.  The 84 

alternative selected by DOE for implementation at LANL was the Expanded Operations 85 

Alternative, with certain modifications to nuclear weapons-related production work regarding the 86 

level of nuclear weapons component manufacturing.  This modified Expanded Operations 87 

Alternative is currently being implemented at LANL. 88 

LANL Support of NNSA Missions 89 

The 1999 SWEIS assessed impacts to each area of the human and natural environment potentially 90 

affected by anticipated operations conducted in support of DOE’s missions, including:  91 

• National security as it relates to the safety and reliability of the nuclear weapons stockpile 92 

and its maintenance, the stemming of international spread of nuclear weapons material 93 

and technologies, and the production of propulsion plants for the U.S. Navy; 94 

• Energy resources, including research and development for energy efficiency, renewable 95 

energy, fossil energy, and nuclear energy; 96 

• Environmental quality, including treatment, storage, and disposal of DOE wastes, 97 

pollution prevention, storage and disposal of civilian radioactive wastes, and development 98 

of technologies to reduce risks and reduce cleanup costs; and 99 

• Science, including fundamental research in physics, material science, chemistry, nuclear 100 

medicine, basic energy sciences, computational sciences, environmental sciences, and 101 

biological sciences. 102 

1999 SWEIS Alternatives 

Four alternatives were analyzed in the 
1999 SWEIS to support the Proposed Action of 
continuing to operate LANL:  (1) the No Action 
Alternative, (2) the Reduced Operations 
Alternative, (3) the Greener Alternative, and (4) the 
Expanded Operations Alternative (identified as the 
Preferred Alternative) which, with certain 
modifications to weapons-related work regarding 
the level of nuclear weapons component 
manufacturing, was selected for implementation. 
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The President and Congress created NNSA in early 2000 as a semiautonomous agency within 103 

DOE.  The legislation that established NNSA assigned it 104 

the following mission: 105 

• To enhance U.S. national security through the 106 

military application of nuclear energy;  107 

• To maintain and enhance the safety, reliability, 108 

and performance of the U.S. nuclear weapons 109 

stockpile, including the ability to design, produce, 110 

and test in order to meet national security 111 

requirements;  112 

• To provide the U.S. Navy with safe, militarily 113 

effective nuclear propulsion plants and to ensure 114 

the safe and reliable operation of those plants;  115 

• To promote international nuclear safety and 116 

nonproliferation;  117 

• To reduce global danger from weapons of mass 118 

destruction; and  119 

• To support U.S. leadership in science and 120 

technology (50 USC Chapter 41, § 2401(b)). 121 

Congress identified LANL as one of three national 122 

security laboratories to be administered by NNSA for 123 

DOE.  As the NNSA mission is a subset of DOE’s 124 

original mission assignment, most of the work performed 125 

at LANL in support of NNSA has remained unchanged in 126 

character from that performed for DOE prior to the 127 

creation of NNSA. 128 

In 2002, Congress created the U.S. Department of 129 

Homeland Security (DHS) and assigned it a set of 130 

national security missions.  At that time, some programs 131 

were transferred from DOE and other Federal agencies to 132 

DHS.  However, no changes to the overall mission 133 

assignments of DOE and NNSA occurred.  In most cases 134 

in which mission support activities were reassigned to 135 

DHS, programs have continued to be conducted at the 136 

facilities previously supporting them through interagency 137 

agreements between the hosting agency and DHS. 138 

139 

SWEIS Terminology 
Missions.  In this SWEIS, “missions” refers 
to the major responsibilities assigned to DOE 
and NNSA (described in this section).  DOE 
and NNSA accomplish these major 
responsibilities by assigning groups or types 
of activities to DOE’s system of security 
laboratories, production facilities, and other 
sites. 

Programs.  DOE and NNSA are organized 
into Program Offices, each of which has 
primary responsibilities within the set of DOE 
and NNSA missions.  Funding and direction 
for activities at DOE facilities are provided 
through these Program Offices, and similar 
coordinated sets of activities to meet 
Program Office responsibilities are often 
referred to as programs.  Programs are 
usually long-term efforts with broad goals or 
requirements. 

Capabilities.  This term refers to the 
combination of facilities, equipment, 
infrastructure, and expertise necessary to 
undertake types or groups of activities and to 
implement mission assignments.  
Capabilities at LANL have been established 
over time, principally through mission 
assignments and activities directed by 
Program Offices.  Once capabilities are 
established to support a specific mission 
assignment or program activity, they are 
often used to meet other mission or program 
requirements (for example, the capability for 
advanced complex computation and 
modeling that was established to support 
NNSA’s national security mission 
requirements may also be used to address 
needs under DOE’s science mission). 

Projects.  This term is used to describe 
activities with a clear beginning and end that 
are undertaken to meet a specific goal or 
need.  Projects can vary in scale from very 
small (such as a project to undertake one 
experiment or a series of small experiments) 
to major (such as a project to construct and 
start up a new nuclear facility).  Projects are 
usually relatively short-term efforts, and they 
can cross multiple programs and missions, 
although they are usually “sponsored” by a 
primary Program Office.  In this SWEIS, this 
term is usually used more narrowly to 
describe construction activities, including 
facility modifications (such as a project to 
build a new office building or to establish and 
demonstrate a new capability).  Construction 
projects considered reasonably foreseeable 
at LANL over the next 5 years (2007 through 
2011) are discussed and analyzed in this 
SWEIS.   
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During testimony to the House Appropriations Subcommittee on Energy and Water on 139 

March 11, 2004, the Secretary of Energy agreed to conduct a comprehensive review of the 140 

nuclear weapons complex (the Complex) with consideration of changes in the nuclear weapons 141 

stockpile and the current national and international security situation, as well as limitations in 142 

available resources, including funding.  In January 2005, the Secretary of Energy requested the 143 

Secretary of Energy Advisory Board to form the Nuclear Weapons Complex Infrastructure Task 144 

Force, a task force reporting to the Secretary of Energy Advisory Board.  The objective of the 145 

Task Force was to assess the implications of Presidential decisions on the size and composition 146 

of the stockpile; the cost and operational impacts of the new nuclear facility Design Basis Threat; 147 

and the personnel, facilities, and budgetary resources required to support a smaller stockpile.  148 

This review was to entail evaluation of opportunities for the consolidation of special nuclear 149 

material, facilities, and operations across the Complex so as to minimize security requirements 150 

and the environmental impacts of continuing operations. 151 

On July 13, 2005, a Task Force of the Secretary of Energy Advisory Board issued its report titled, 152 

Recommendations for the Nuclear Weapons Complex of the Future (DOE 2005f).  This report 153 

contains a comprehensive review of the nuclear weapons complex, which includes LANL, and a 154 

vision for a modern nuclear weapons complex of the future that would address the needs of the 155 

nuclear weapons stockpile.  In 2006, NNSA outlined its comprehensive plan, called Complex 156 

2030, for a smaller, more efficient nuclear weapons complex by the year 2030 that would be 157 

better able and more suited to respond to future national security challenges (NNSA 2006c).  158 

NNSA’s goal with Complex 2030 is to achieve the vision of the smallest stockpile consistent 159 

with national security needs.  It includes significant dismantling of retired warheads, 160 

consolidating special nuclear materials, eliminating duplicative capabilities, consolidating 161 

operations, and implementing more efficient and uniform business practices throughout the 162 

Complex.  In an October 2006 Federal Register NOI, NNSA announced its intent to prepare a 163 

Supplement to the Stockpile Stewardship and Management Programmatic Environmental Impact 164 

Statement – Complex 2030 (Complex 2030 SEIS) (71 FR 61731).  The NOI outlines alternatives 165 

that were identified before the initiation of the public scoping process for transforming the 166 

nuclear weapons complex to better meet future national security requirements, including a 167 

proposal to construct and operate a consolidated plutonium center within the Complex.  Another 168 

proposal, to construct and operate a consolidated nuclear production center, was added during the 169 

scoping period, which ended in mid-January 2007.  Both of these proposals will be analyzed in 170 

the Complex 2030 SEIS (additional discussion regarding the Complex 2030 SEIS is provided in 171 

Section 1.5 of this SWEIS).  On January 31, 2007, NNSA submitted a Report on the Plan for 172 

Transformation of the National Nuclear Security Administration Nuclear Weapons Complex 173 

(NNSA 2007b) to the Congressional Defense Committees.  The report provides additional 174 

discussion of the Complex 2030 vision and the associated transformation plan.  This report 175 

identifies NNSA plans to consider the consolidated nuclear production center concept for 176 

achieving the Complex 2030 vision as a proposal to be analyzed in the Complex 2030 SEIS. 177 

The alternatives analyzed through the Complex 2030 SEIS would result in changes to facilities 178 

and operations at LANL.  In the short term, over the next 5 years, LANL operations are not 179 

expected to change dramatically regardless of the strategy NNSA develops for continuing the 180 

transformation of the nuclear weapons complex.  However, in recognition of the uncertainties 181 

associated with future work assignments to LANL, the “foreseeable future” for the purpose of the 182 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
1-6 Concurrence Draft 7/9/2007 

Proposed Action in this SWEIS has been changed from the 10 years of LANL operations 183 

considered in the 1999 SWEIS to consideration of proposals regarding LANL operations over the 184 

next 5 years.  While uncertainty remains about the future work NNSA will assign to LANL to 185 

support NNSA missions, the overall need to continue operation of LANL is unlikely to change 186 

over the next several years.  As part of the Complex 2030 evaluation process, which includes the 187 

NEPA environmental impact analyses, NNSA will also consider whether to change past 188 

decisions for LANL operations regarding previously identified needs for constructing and 189 

operating certain facilities (the nuclear facility portion of the Chemistry and Metallurgy Research 190 

Replacement Facility). 191 

NNSA and DOE assign mission element work to LANL based on the facilities and expertise of 192 

the staff located there, as well as other factors.  LANL is a multidisciplinary, multipurpose 193 

institution primarily engaged in theoretical and experimental research and development activities 194 

with responsibility for some nuclear weapons component manufacturing activities.  Detailed 195 

information regarding DOE missions and their supporting operations at LANL was included in 196 

the 1999 SWEIS.  Facilities and expertise at LANL are used to perform theoretical research 197 

(including analysis, mathematical modeling, and high-performance computing), experimental 198 

science and engineering, advanced and nuclear materials research and development, and 199 

applications (including weapons component fabrication, testing, stockpile assurance, 200 

replacement, surveillance, and maintenance).  These capabilities allow research and development 201 

activities such as high explosives processing, chemical research, nuclear physics research, 202 

materials science research, systems analysis and engineering, human genome mapping, 203 

biotechnology applications, and remote sensing technologies, as applied to resource exploration 204 

and environmental surveillance, to be performed at LANL.  The main roles of LANL staff in the 205 

fulfillment of NNSA mission objectives include a wide range of scientific and technological 206 

capabilities that support nuclear materials handling, processing, and fabrication; stockpile 207 

management; materials and manufacturing technologies; nonproliferation programs; and waste 208 

management activities. 209 

Specific LANL assignments for the foreseeable future will continue to include production of war 210 

reserve products, assessment and certification of the nuclear weapons stockpile, surveillance of 211 

war reserve components and weapons systems, ensuring safe and secure storage of strategic 212 

materials, and management of excess plutonium inventories.  Nuclear weapons pit3 production 213 

work takes place at LANL on a limited scale in accordance with the Final Programmatic 214 

Environmental Impact Statement for Stockpile Stewardship and Management (DOE/EIS-0236) 215 

ROD (61 FR 68014) and the 1999 SWEIS ROD (64 FR 50797). 216 

In addition to work performed to support DOE and NNSA missions, work at LANL is also 217 

conducted for other Federal agencies such as the Department of Defense and the newly created 218 

DHS, as well as for various widely divergent university programs, institutions, and corporate 219 

entities such as those involved in the environmental restoration and automotive industries.  All 220 

work performed by the management and operating contractor at LANL must be compatible with 221 

the DOE and NNSA mission support work assigned to LANL and must be work that cannot 222 

reasonably be performed by the private sector.  The Work-for-Others Program is one such LANL 223 

                                                 
3 Pits are the central core of a primary assembly in a nuclear weapon and are typically composed of plutonium-239 or highly 
enriched uranium, or both, and other materials.  
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program under which cost-reimbursable work is performed by the staff of the management and 224 

operating contractor.  Under the terms of the LANL contract, LANL facilities, either in whole or 225 

in part, may be used for cost-reimbursable work by the management and operating contractor.  226 

About one-fourth (25 percent) of the work performed at LANL, representing about 13 percent of 227 

the total annual LANL budget, is currently performed as cost-reimbursable work. 228 

The management and operating contract for LANL was openly competed in 2005 for the first 229 

time in the 63-year history of the LANL site.  Prior to and including 2005, the University of 230 

California had been the sole management and operating contractor for the LANL site since its 231 

creation in 1943.  The new management and operating contractor, Los Alamos National Security, 232 

LLC, will manage LANL for an initial 7-year period beginning in mid-2006.  The identity of the 233 

management and operating contractor at LANL will not change the DOE and NNSA mission 234 

support work performed at LANL.  The terms of the contract preclude that possibility, while 235 

allowing the contractor some flexibility to perform cost-reimbursable work for other entities. 236 

1.1 Background 237 

The LANL site is located in northern New Mexico, within the incorporated County of 238 

Los Alamos (also referred to as Los Alamos County) (see Figure 1–1).  The two primary 239 

residential areas within the county are the Los Alamos townsite and the White Rock residential 240 

area.  These two residential areas are home to about 18,400 people.  About 13,500 people work at 241 

LANL, of which a little less than half reside within the county. 242 

LANL occupies about 40 square miles (25,600 acres 243 

[10,360 hectares]) of land on the eastern flank of the 244 

Jemez Mountains along the area known as the 245 

Pajarito Plateau.  The terrain in the LANL area 246 

consists of mesa tops and canyon bottoms that trend 247 

in a west-to-east manner, with the canyons 248 

intersecting the Rio Grande to the east of LANL.  249 

Elevations at LANL range from about 7,800 feet 250 

(2,380 meters) at the highest elevation on the western side of the site to about 6,200 feet 251 

(1,890 meters) at the lowest point along the eastern boundary at the Rio Grande.  LANL 252 

operations are conducted within numerous facilities located in 48 designated technical areas 253 

(TAs) and at other leased properties situated near LANL.  The leased properties in the town of 254 

Los Alamos are assigned the temporary designation of “TA-0.”  TA-57 is located about 20 miles 255 

(32 kilometers) west of LANL at Fenton Hill on land administered by the U.S. Department of 256 

Agriculture Forest Service.  The 47 contiguous TAs (which are not numbered sequentially) have 257 

been established so that together they comprise the entirety of the LANL site (see Figure 1–2). 258 

Most of LANL is undeveloped grassland, shrubland, woodland, and forest that serve to provide a 259 

buffer for security and safety and space for future expansion.  As of the end of 2005, LANL’s 260 

facilities comprise 8.6 million square feet (800,000 square meters) of laboratory, production, 261 

administrative, storage, service, and miscellaneous space; the total space available for operational 262 

use changes frequently as structures are demolished or built at LANL.  Fifteen facilities within 263 

LANL were identified in the 1999 SWEIS as being Key Facilities for the purpose of facilitating a 264 

265 

Technical Area (TA) 

Geographically distinct administrative unit 
established for the control of LANL operations.  
There are currently 49 active TAs; 47 in the 
40 square miles of the LANL site, one at Fenton 
Hill, west of the main site, and one comprising 
leased properties in town. 
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 265 
Figure 1–1  Location of Los Alamos National Laboratory Site 266 

267 
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 267 

Figure 1–2  Identification and Location of Technical Areas Comprising 268 

Los Alamos National Laboratory 269 

logical and comprehensive evaluation of the potential environmental impacts of LANL 270 

operations.  The facilities identified as “Key” for the purposes of the 1999 SWEIS and this new 271 

SWEIS are those that house activities that are critical to meeting work assignments given to 272 

LANL and also: 273 

• house operations that could potentially cause significant environmental impacts,  274 

• are of most interest or concern to the public based on scoping comments received, or  275 
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• would be most subject to change as a result of programmatic decisions. 276 

Taken together, the Key Facilities represent the 277 

majority of exposure risks associated with LANL 278 

operations.  The operation of these 15 Key Facilities, 279 

together with functions conducted in other non-Key 280 

Facilities, formed the basis of the description of 281 

LANL facilities and operations analyzed for potential 282 

environmental impacts in the 1999 SWEIS.  For the 283 

purpose of the impact analysis provided by this new 284 

SWEIS, the identity of the LANL Key Facilities has 285 

been modified to reflect DOE decisions made after 286 

1999 that resulted in changes to LANL facilities and operations.  As seen in Table 1–1, most of 287 

the Key Facilities in the 1999 SWEIS are Key Facilities in this SWEIS.  The Nicholas C. 288 

Metropolis Center for Modeling and Simulation (Metropolis Center) has been added as a Key 289 

Facility because of the amounts of electricity and water it may use.  Security Category I and II 290 

materials and operations have been moved from the TA-18 Pajarito Site.  Under either of the 291 

Action Alternatives evaluated in this SWEIS, Security Category III and IV materials and 292 

operations also would be removed from the Pajarito Site, and it would be eliminated as a Key 293 

Facility.  Under the No Action Alternative, the Pajarito Site would remain a Key Facility. 294 

Table 1–1  Comparison of Key Facilities between the 1999 Site-Wide Environmental Impact 295 

Statement and this New Site-Wide Environmental Impact Statement 296 

Technical Areas Key Facilities a 1999 SWEIS New SWEIS 

3 Chemistry and Metallurgy Research Building   

3 Sigma Complex   

3 Machine Shops   

3 Materials Science Laboratory   

3 Nicholas C. Metropolis Center for Modeling and Simulation   

8, 9, 11, 16, 22, 37 High Explosives Processing Facilities   

14, 15, 36, 39, 40 High Explosives Testing Facilities   

16, 21 Tritium Facilities   

18 Pajarito Site (Los Alamos Critical Experiments Facility)  (b) 

35 Target Fabrication Facility   

43, 3, 16, 35, 46 Bioscience Facilities (formerly the Health Research Laboratory)   

48 Radiochemistry Facility   

50 Waste Management Operations: Radioactive Liquid Waste 
Treatment Facility 

  

53 Los Alamos Neutron Science Center   

54, 50 Waste Management Operations: Solid Radioactive and 
Chemical Waste Facilities 

  

55 Plutonium Facility Complex   
a  The order of these Key Facilities has been changed from that presented in the 1999 SWEIS to match the order used in this  

SWEIS, which is based on Technical Areas. 
b  The Pajarito Site remains a Key Facility under the No Action Alternative only. 
 

 297 

298 

Security Categories 
DOE uses a cost-effective, graded 
approach to provide special nuclear 
material safeguards and security.  
Quantities of special nuclear material 
stored at each DOE site are categorized 
into Security Categories I, II, III, and IV, 
with the greatest quantities included 
under Security Category I, and lesser 
quantities included in descending order 
under Security Categories II through IV.   
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Nuclear Facility 
Hazard Categories 

Hazard Category 1:  Hazard analysis shows the 
potential for significant offsite consequences. 

Hazard Category 2:  Hazard analysis shows the 
potential for significant onsite consequences. 

Hazard Category 3:  Hazard analysis shows the 
potential for only significant localized 
consequences. 

(10 CFR Part 830) 

Purpose and Need 
The purpose of the continued operation of 
LANL is to provide support for DOE’s core 
missions as directed by Congress and the 
President.  DOE’s need to continue operating 
LANL is focused on its obligation to ensure a 
safe and reliable nuclear stockpile.  For the 
foreseeable future, DOE, on behalf of the 
U.S. Government, will need to continue its 
nuclear weapons research and development, 
surveillance, computational analysis, 
components manufacturing, and nonnuclear 
aboveground experimentation.  Currently, 
many of these activities are conducted solely 
at LANL.  A cessation of these activites 
would run counter to national security policy 
as established by Congress and the 
President (DOE 1999a). 

Nuclear and radiological facilities at LANL are identified by hazard category in accordance with 298 

the potential consequences in the event of an accident (10 CFR Part 830).  At LANL, there are no 299 

Hazard Category 1 nuclear facilities; the nuclear 301 

facilities at LANL are either Hazard Category 2 or 303 

Hazard Category 3 (DOE and LANL 2005).  305 

Facilities that handle less than Hazard Category 3 307 

threshold quantities of radioactive materials, but 309 

require identification of “radiological areas” 311 

(10 CFR Part 835), are designated radiological 313 

facilities.  All of the nuclear Hazard Category 2 315 

and 3 facilities and most of the radiological 317 

facilities are accounted for in either the analyses of 319 

Key Facilities in this SWEIS or the project-321 

specific analyses and evaluations of environmental restoration sites provided in Appendix I (see 322 

Chapter 2, Table 2–3, for a listing of Hazard Category 2 and 3 and radiological facilities). 323 

1.2 Purpose and Need for Agency Action 324 

DOE’s stated purpose and need for agency action in the 1999 SWEIS is presented in the text box 325 

to the right.  The NNSA purpose and need for agency action with regard to the continued 326 

operation of LANL remains unchanged.  With the 327 

creation of NNSA in 2000, the President and 328 

Congress reaffirmed the Nation’s need for ongoing 329 

operations at LANL by assigning the administration 330 

of LANL to NNSA and by designating LANL as 331 

one of three national security laboratories.  In 2002, 332 

the need for ongoing operations at LANL was 333 

reaffirmed with the creation of DHS and the 334 

subsequent assignment of many of its mission 335 

support activities to various Federal agencies, 336 

including assignments to each of NNSA’s three 337 

national security laboratories.  While uncertainty 338 

remains about the future work NNSA will assign to 339 

LANL to support NNSA missions, the overall need 340 

to continue operation of LANL is unlikely to 341 

change over the next several years. 342 

1.3 Scope and Alternatives in this New Site-Wide Environmental Impact Statement for 343 

Los Alamos National Laboratory Operations 344 

The Proposed Action analyzed in this SWEIS is the continued operation of LANL to meet the 345 

purpose and need.  As defined in 40 CFR Part 1508.28, this new SWEIS impact analysis tiers 346 

from the 1999 SWEIS.  The 1999 SWEIS covers broad general matters related to operation of 347 

LANL at the selected 1999 SWEIS Preferred Alternative level.  This SWEIS considers more 348 

focused environmental impact analyses of three alternatives to implement the Proposed Action:  349 

a No Action Alternative (continued implementation of the selected 1999 SWEIS Preferred 350 
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Implementing the Consent Order 
Actions associated with implementing the 
Compliance Order on Consent (Consent 
Order) are included in the Expanded 
Operations Alternative; however, their 
implementation is not contingent on other 
actions that are part of the alternative.  As 
explained in Chapter 1, Section 1.4, the 
NNSA Administrator can implement 
individual parts of alternatives and NNSA 
intends to implement actions necessary to 
comply with the Consent Order regardless of 
whether it implements other actions analyzed 
as part of the Expanded Operations 
Alternative. 

Alternative together with other activities for which NEPA reviews have been completed); a 351 

Reduced Operations Alternative with newly proposed decreases in certain activities; and an 352 

Expanded Operations Alternative with newly proposed additional activities.  Consistent with the 353 

concept of tiering, pertinent information from the 1999 SWEIS is summarized and incorporated 354 

by reference into this SWEIS.  Impacts from all activities, including each of the alternatives 355 

analyzed in this SWEIS and in newly proposed projects that may be analyzed in separate NEPA 356 

impact reviews as interim actions4, are considered in the cumulative impacts analyses for LANL 357 

operations in this SWEIS. 358 

In March 2005, the State of New Mexico, DOE, 359 

and the LANL management and operating 360 

contractor, entered into a “Compliance Order on 361 

Consent” (Consent Order) (NMED 2005) that is 362 

currently being implemented to address the 363 

investigation and remediation of environmental 364 

contamination at LANL.  NNSA is including 365 

impacts associated with Consent Order 366 

implementation in order to facilitate Consent 367 

Order compliance.  NNSA intends to implement 368 

actions necessary to comply with the Consent 369 

Order, regardless of whether it implements other 370 

actions analyzed as part of the Expanded 371 

Operations Alternative.  The activities and potential impacts of Consent Order-related activities 372 

are included under the Expanded Operations Alternative. 373 

Due to certain unusual circumstances that have occurred at LANL since 1999, the environmental 374 

setting described in the 1999 SWEIS has changed.  In 2000, the Cerro Grande Fire burned 375 

43,000 acres (17,400 hectares) of land in northern New Mexico.  This fire burned about 376 

7,700 acres (3,110 hectares) within the LANL boundaries and additional land in neighboring 377 

areas along the mountain flanks above and to the north of LANL (LANL 2004q).  In total, about 378 

40 structures at LANL were burned beyond reasonable repair or destroyed outright by the fire; an 379 

additional 200 structures suffered varying degrees of damage.  Information about the Cerro 380 

Grande Fire and actions taken at LANL in direct response to the fire are detailed in the Special 381 

Environmental Analysis for the Department of Energy, National Nuclear Security 382 

Administration, Actions Taken in Response to the Cerro Grande Fire at Los Alamos National 383 

Laboratory, Los Alamos, New Mexico (DOE/SEA-03) (DOE 2000f).  A variety of facility 384 

changes occurred that were not anticipated before the fire or that were expedited directly or 385 

indirectly because of the fire.  These include operations that have been moved or that are planned 386 

for removal from canyon locations, buildings that were destroyed by the fire or vacated and 387 

demolished after operations were relocated, and new structures that were built during the days 388 

after the fire as part of the recovery effort.  Post-fire environmental effects included an alteration 389 

of watershed areas within LANL and a reduction in the forest fuel loading due to the fire and 390 

                                                 
4 CEQ’s NEPA Implementing Regulations state that, “…agencies shall not undertake in the interim any major Federal action 
covered by the program that may significantly affect the quality of the human environment unless such action: (1) is justified 
independently of the program; (2) is itself accompanied by an adequate environmental impact statement; and (3) will not 
prejudice the ultimate decision on the program.  Interim action prejudices the ultimate decision on the program when it tends to 
determine subsequent development or limit alternatives” (40 CFR Part 1506.1). 
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subsequent tree thinning activities.  Additionally, the southwest region of the United States is 391 

experiencing a multiyear drought period.  The drought, combined with a bark beetle infestation, 392 

has resulted in a high mortality rate of evergreen tree species within LANL and surrounding 393 

areas. 394 

Another alteration of the LANL environmental setting occurred through the conveyance and 395 

transfer of about 3.5 square miles (2,259 acres [914 hectares]) of land in response to the 396 

requirements of Public Law 105-119.  Conveyance of land to Los Alamos County and transfer of 397 

land to the Department of the Interior in trust for the Pueblo of San Ildefonso has reduced the 398 

size of LANL to about 40 square miles (25,600 acres [10,360 hectares]).  DOE anticipates 399 

conveying additional land before the end of 2012, which is the deadline for conveyance and 400 

transfer of lands prescribed in the Defense Authorization Act which extends the deadline from 401 

2007 as initially established in Public Law 105-119. 402 

The terrorist events that occurred in the United States on September 11, 2001, and subsequent 403 

world events have resulted in the implementation of enhanced security measures at LANL.  Steps 404 

taken to protect LANL assets have resulted or will result in changes to some aspects of the LANL 405 

natural and cultural environments.  Additionally, there have been changes to both the number of 406 

LANL workers and the population around LANL compared to those on which the 1999 SWEIS 407 

socioeconomic and other impact analyses were based.  To the extent that changes to, or new 408 

information about, the existing LANL environment will affect natural and cultural resource areas 409 

and the human environment originally considered in the 1999 SWEIS, projected impacts from 410 

implementing the No Action Alternative and the Action Alternatives over the next 5 years at 411 

LANL are analyzed in this SWEIS. 412 

NNSA will use this SWEIS to consider the impacts of proposed modifications to LANL 413 

activities and the cumulative impacts associated with ongoing activities at LANL on the changed 414 

LANL environment and to make decisions regarding various proposed projects.  Within the next 415 

5 years, detailed planning for these proposed projects, or in some cases, the proposed projects 416 

themselves, could be initiated.  The decisions to be made based upon this new SWEIS are 417 

discussed in Section 1.4.  The following sections provide summary descriptions of the 418 

alternatives analyzed in this SWEIS.  Detailed descriptions of the SWEIS alternatives, as well as 419 

alternatives considered and dismissed, are presented in Chapter 3 of this SWEIS. 420 

1.3.1 No Action Alternative 421 

The No Action Alternative considered in this SWEIS consists of the continued implementation 422 

of decisions stated in the 1999 SWEIS ROD (see Appendix A), together with decisions for other 423 

LANL actions based on completed NEPA reviews (see Figure 1–3).  A list of NEPA EIS- and 424 

EA-level analyses completed since 1999 for LANL activities is included in Section 1.5. 425 
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 426 
Figure 1–3  Summary Comparison of Alternatives Considered in this New Site-Wide 427 

Environmental Impact Statement 428 

The No Action Alternative reflects certain evolutions in the operation of LANL as a result of the 429 

implementation of the 1999 SWEIS Preferred Alternative over the past 7 years.  For example, the 430 

level of operations has decreased in some LANL facilities, and there have been changes in the 431 

amounts of materials at risk5 in some facilities.  Some materials have been transferred from one 432 

location to another at LANL, and some materials have been removed from the site to other 433 

locations around the Complex.  One former Key Facility identified in the 1999 SWEIS, the 434 

TA-18 Pajarito Site, will be eliminated over the long term as an operating facility.  In its 2002 435 

Final Environmental Impact Statement for the Proposed Relocation of Technical Area 18 436 

Capabilities and Materials at the Los Alamos National Laboratory (TA-18 Relocation EIS) 437 

(DOE/EIS-0319) (DOE 2002h) and associated ROD (67 FR 79906), NNSA decided to relocate 438 

TA-18 Pajarito Site Security Category I and II operations and associated nuclear materials to the 439 

Nevada Test Site.  Implementation of the relocation decision was initiated in 2004 and will be 440 

carried out over a 5-year period.  Security Category I and II operations and materials have 441 

recently been removed from the TA-18 Pajarito Site.  Because Security Category III and IV 442 

materials remain, the TA-18 Pajarito Site has been retained under the No Action Alternative 443 

impact analysis as a Key Facility. 444 

Another former Key Facility identified in the 1999 SWEIS, the Chemistry and Metallurgy 445 

Research Building, will also be eliminated over the long term as an operating facility.  In its 2004 446 

ROD (69 FR 6967) for the Final Environmental Impact Statement for the Chemistry and 447 

Metallurgy Research Building Replacement Project at Los Alamos National Laboratory, Los 448 

Alamos, New Mexico (CMRR EIS) (DOE/EIS-0350) (DOE 2003f), NNSA decided to construct 449 

                                                 
5 Material at risk is the amount of radioactive material in a facility that needs to be considered in evaluating the potential 
effects of accidents that could occur at the facility. 
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and operate a new Chemistry and Metallurgy Research Replacement Facility at LANL’s TA-55.  450 

Implementation of the construction phase began in 2004 with site construction planning for the 451 

two primary structures of the new facility proceeding along different time lines.  Planning is 452 

complete and the radiological laboratory, administrative offices and support function building 453 

(also known as the “Radiological Laboratory”) is currently under construction.  The separate 454 

consolidated special nuclear materials-capable, Hazard Category 2 nuclear facility laboratory 455 

building (also known as the Chemistry and Metallurgy Research Replacement Nuclear Facility) 456 

is still in the early planning stages and no building construction has begun.  Planning for the 457 

nuclear facility portion of this project will continue for another year (estimated planning 458 

completion is in 2008) and will either facilitate construction of the structure as envisioned in the 459 

2004 ROD at LANL or at another site within the DOE nuclear weapons complex (as part of a 460 

consolidated plutonium center), or the planning process will facilitate the construction of a 461 

structure with the same capabilities as an integrated part of a consolidated nuclear production 462 

center.  Both the consolidated plutonium center and the consolidated nuclear production center 463 

are subjects of the Complex 2030 SEIS currently in preparation.  (See discussions regarding the 464 

Complex 2030 and the Complex 2030 SEIS, and also the previously mentioned CMRR EIS 465 

elsewhere in this chapter.  Additionally, see discussion of the nuclear facility portion of the 466 

Chemistry and Metallurgy Research Replacement Facility in the following Action Alternatives 467 

discussion of the Reduced Operations Alternative). 468 

Additional activities that are included in the No Action Alternative are those that may undergo a 469 

NEPA review and be categorically excluded from the need for preparation of either an EA or 470 

EIS.  A list of DOE categorical exclusions is codified at 10 CFR Part 1021.410; activities 471 

conducted at LANL that are categorically excluded from further NEPA review are discussed 472 

further in Appendix L.  Typically, several hundred 473 

proposed activities at LANL are categorically 474 

excluded from the need to prepare an EA or EIS 475 

each year. 476 

Action Alternatives 477 

In addition to the No Action Alternative, two 478 

Action Alternatives are analyzed in this SWEIS, 479 

both of which start with the No Action Alternative 480 

as their baseline.  Newly proposed changes 481 

directed at reducing some operations conducted 482 

under the No Action Alternative at certain LANL 483 

facilities are analyzed under the Reduced 484 

Operations Alternative.  Conversely, newly 485 

proposed changes reflecting expanded operations 486 

at certain LANL facilities, replacement of aging structures to accommodate ongoing operations, 487 

and actions associated with environmental cleanup above and beyond the operations included 488 

under the No Action Alternative are analyzed under the Expanded Operations Alternative. 489 

Categorical Exclusions 

DOE NEPA Implementing Procedures 
identify classes of actions that DOE has 
determined can be categorically excluded 
from the need to prepare an EA or EIS 
because they do not individually or 
cumulatively have a significant effect on the 
human environment.  Examples of activities 
that could receive categorical exclusions 
include routine maintenance activities and 
shop operations; activities in support of 
environmental management including 
monitoring and small-scale remediation 
actions; and a broad range of research and 
development activities performed within 
existing LANL facilities. 
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1.3.2 Reduced Operations Alternative 490 

The Reduced Operations Alternative analyzed in this SWEIS addresses new proposals that would 491 

reduce the overall operational level at LANL below that established for the No Action 492 

Alternative by reducing or eliminating certain operations at LANL.  This Alternative includes 493 

new proposals for: 494 

• Reducing the scope of the Chemistry and Metallurgy Research Replacement Facility 495 

Project.  Construct and operate only the radiological laboratory, administrative office, and 496 

support functions building, and eliminate construction and operation of the proposed 497 

nuclear facility building; operate the existing Chemistry and Metallurgy Research 498 

Building beyond its previously identified closure in 2010; upon cessation of operations, 499 

decommission, decontaminate, and demolish (DD&D) the building as previously decided; 500 

• Discontinuing all accelerator operations, including all DOE and NNSA mission support 501 

work and all Work-for-Others-type operations, at the TA-53 Los Alamos Neutron Science 502 

Center (LANSCE) and placing the facility into an indefinite safe shutdown mode;  503 

• Reducing High Explosives Processing Facilities operations conducted at TAs 8, 9, 11, 16, 504 

22, and 37 by 20 percent from the No Action Alternative level of operations in this 505 

SWEIS;  506 

• Reducing High Explosives Testing Facilities operations conducted at TAs 14, 15, 36, 39, 507 

and 40 by 20 percent from the No Action Alternative level of operations in this SWEIS, 508 

and eliminating all dynamic experiments using plutonium at the Dual Axis Radiographic 509 

Hydrodynamic Test (DARHT) Facility; and 510 

• Discontinuing all TA-18 Pajarito Site operations and placing the facility into a shutdown 511 

mode. 512 

Each of these reductions in operations would occur at LANL Key Facilities described in the 513 

1999 SWEIS.  Operations at the DARHT Facility were analyzed in the separate Final 514 

Environmental Impact Statement, Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility 515 

(DARHT EIS) (DOE/EIS-0228) (DOE 1995a), for 516 

which a ROD was issued.  Project and 517 

environmental impact information provided 518 

through the DARHT EIS was included in the 519 

preparation of the 1999 SWEIS.  The TA-18 520 

Relocation EIS (DOE 2002h) analyzed relocating 521 

TA-18, Pajarito Site materials and capabilities; 522 

however, the ROD deferred a decision on the 523 

Security Category III and IV materials and the 524 

Solution High-Energy Burst Assembly (SHEBA). 525 

The 2004 ROD for the CMRR EIS identified NNSA’s decision to build a two-building 526 

replacement facility and, after operations transitioned into the new buildings, to decommission, 527 

decontaminate, and demolish the aging Chemistry and Metallurgy Research Building.  528 

Decontamination, Decommissioning, and 
Demolition (DD&D) 

 
DD&D are those actions taken at the end of the 
useful life of a building or structure to reduce or 
remove substances that pose a substantial 
hazard to human health or the environment, retire 
it from service, and ultimately eliminate all or a 
portion of the building or structure. 
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Construction and operation of the nuclear facility portion of the Chemistry and Metallurgy 529 

Research Replacement Facility at LANL may not be implemented depending upon future 530 

programmatic decisions reached by NNSA on long-term needs for plutonium pit production and 531 

for Security Category I/Hazard Category 2 special nuclear material consolidation through the 532 

impact analyses included in the Complex 2030 SEIS.  In the event that NNSA reaches a future 533 

decision to eliminate the nuclear facility portion of the Chemistry and Metallurgy Research 534 

Replacement Facility, NNSA may select this reduction in LANL operations as part of its 535 

decision(s) supported by this SWEIS impact analysis.  Not constructing and operating the new 536 

nuclear facility portion of the Chemistry and Metallurgy Research Replacement Facility would 537 

require NNSA to operate the existing Chemistry and Metallurgy Research Building beyond 2010, 538 

the date identified as the time by which that aging building needs to be replaced.  Continuing to 539 

restrict operations at the Chemistry and Metallurgy Research Building would result in the 540 

inability to meet the level of operations determined necessary for the foreseeable future at LANL 541 

in the 1999 SWEIS ROD (NNSA 2007). 542 

1.3.3 Expanded Operations Alternative 543 

The Expanded Operations Alternative analyzed in this new SWEIS reflects proposals to expand 544 

overall operational levels at LANL above those analyzed in the No Action Alternative.  This 545 

alternative includes the expansion of operations at certain Key Facilities and the construction of 546 

new facilities. 547 

The greatest operational change at a Key Facility would occur at the Plutonium Facility.  The 548 

1999 SWEIS analyzed a production level of 50 pits per year in single-shift operations (or up to 549 

80 pits per year in multiple-shift operations) as part of its Expanded Operations Alternative.  550 

However, DOE decided in 1999 to manufacture up to 20 pits per year, and announced that 551 

decision in the 1999 SWEIS ROD.  The annual production of 20 pits was identified in the Final 552 

1999 SWEIS as the Preferred Alternative, and the analysis of impacts for this Alternative was 553 

developed by scaling the impacts identified for the 1999 SWEIS Expanded Operations (which 554 

was based on an annual production rate of 80 pits) to a production rate of 20 pits per year.6 555 

While recent studies suggest that the lifetime of the plutonium pit may be longer than originally 556 

thought, NNSA still needs to increase pit production.  First, even with longer pit lifetimes, as the 557 

stockpile ages, NNSA will need to replace considerable numbers of pits in stockpiled warheads.  558 

Second, even though it is now recognized that pits have a longer useful life, NNSA may require 559 

production capacity in order to introduce, once feasibility is established, significant numbers of 560 

reliable replacement warheads.  Finally, at significantly smaller stockpile levels than today, 561 

NNSA must anticipate that an adverse change in the geopolitical threat environment, or a 562 

technical problem with warheads in the operationally-deployed force, could require the U.S. to 563 

manufacture and deploy additional warheads in a relatively short time frame. 564 

                                                 
6 As part of this scaling process, the 1999 SWEIS provided quantitative adjustments of important impacts where possible to 
reflect the differences between an annual production rate of 80 pits (the rate used for that SWEIS’s Expanded Operations 
Alternative) and an annual rate of 20 pits (the rate used for the Preferred Alternative and selected by the 1999 ROD) 
(64 FR 50797).  Where quantitative adjustments were not possible, a qualitative discussion of the important differences in 
impacts was provided. 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
1-18 Concurrence Draft 7/9/2007 

In this SWEIS, NNSA now proposes to increase the annual manufacturing rate from 20 pits (the 565 

rate assumed for the No Action Alternative in this SWEIS) to an annual rate that would produce 566 

up to 50 certified pits at LANL under the Expanded Operations Alternative.  The production of 567 

certified pits includes the activities needed to fabricate new pits, to modify the internal features 568 

of existing pits, and to recertify or requalify pits.  This process may result in the production of 569 

pits that cannot be certified.  NNSA intends to produce up to 50 certified pits annually to meet 570 

the near-term needs of the Stockpile Stewardship Program, and may need to produce more than 571 

50 pits in order to obtain 50 certified pits.  The Expanded Operations Alternative for this SWEIS 572 

is based on an annual production rate of 80 pits per year in order to provide NNSA with 573 

sufficient flexibility to obtain up to 50 certified pits each year.  NNSA does not believe it would 574 

need to produce 80 pits per year in order to obtain 50 certified pits.  In any event, the annual 575 

production rate of 80 pits analyzed in the Expanded Operations Alternative would bound the 576 

actual annual production rate at LANL.  Although NNSA has proposed further transformation of 577 

the nuclear weapons complex to achieve its vision for Complex 2030, NNSA has not completed 578 

the Complex 2030 SEIS and therefore has not made a decision on the configuration of the future 579 

Complex, including whether to build either a consolidated plutonium center or a consolidated 580 

nuclear production center, where it would be built, the size and design of the facility, or its 581 

production level. 582 

A decision to increase pit production significantly above 20 pits annually would require NNSA to 583 

issue a new or revised ROD.  Work continues toward implementing the decision to produce 584 

20 pits per year announced in the 1999 SWEIS ROD.  NNSA’s current proposal to produce up to 585 

80 pits per year to obtain 50 certified pits per year involves reorganizing operations within the 586 

Plutonium Facility such that no new building or other addition to the “footprint” of the facility 587 

would be required.  Available production space within the facility would be used more efficiently 588 

and process efficiencies identified since 1999 would be employed.  Some modifications to 589 

equipment arrangements in the Plutonium Facility might also be necessary.  This approach – 590 

using only existing floor space – is not the same as the approaches analyzed in the 1999 SWEIS, 591 

each of which would have required addition of floor space to the Plutonium Facility.  In this 592 

SWEIS, NNSA is reanalyzing the potential environmental impacts of using this new approach to 593 

obtain 50 certified pits per year by producing up to 80 pits per year as outlined in the Expanded 594 

Operations Alternative.  As was the case for the impact analysis used in the Expanded Operations 595 

Alternative in the 1999 SWEIS, this SWEIS bases the analysis of impacts for its Expanded 596 

Operations Alternative on a maximum annual production rate of up to 80 pits using multiple 597 

shifts.  The No Action Alternative for this SWEIS uses the same scaling process used to develop 598 

the Preferred Alternative for the 1999 SWEIS. 599 

Three types of new projects are addressed in this SWEIS under the Expanded Operations 600 

Alternative, including: 601 

• Projects that maintain existing capabilities at LANL; 602 

• Projects that support the cleanup of LANL including the DD&D of excess buildings and 603 

implementation of the Consent Order7 (NMED 2005); and  604 

                                                 
7 NNSA is including impacts associated with Consent Order implementation in order to facilitate Consent Order compliance. 
NNSA intends to implement actions necessary to comply with the Consent Order, regardless of whether it implements other 
actions analyzed as part of the Expanded Operations Alternative. 
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• Projects that add new or expand existing capabilities at LANL. 605 

These newly proposed projects are described in the following paragraphs, and each is analyzed 606 

explicitly in the project-specific analyses included in Appendices G through J to this SWEIS. 607 

Projects to Maintain Existing LANL Operations and Capabilities 608 

The first type of proposed project analyzed under the Expanded Operations Alternative would 609 

continue operations at LANL at levels identical or very similar to those addressed in the 610 

1999 SWEIS Preferred Alternative or other LANL-specific NEPA compliance documents.  611 

Projects in the group would provide new structures for existing activities at LANL by replacing 612 

old and transportable buildings with new modern buildings.  These projects include 613 

refurbishment of, and reinvestment in, certain existing buildings and structures, as well as 614 

construction of new buildings to replace aging buildings and temporary or portable structures.  In 615 

cases involving new construction, the DD&D of older structures is included as part of the project 616 

for the purposes of the NEPA impact analysis and decisionmaking, although separate funding 617 

packages could be used to implement such activities. 618 

Proposed projects of the first type include: 619 

• Construction and operation of a new Physical Science Research Complex (formerly the 620 

Center for Weapons Physics Research) within TA-3; 621 

• Construction of nine replacement office buildings within TA-3; 622 

• Construction and operation of a new Radiological Sciences Institute at TA-48 for 623 

consolidating existing radiological operations including Security Category I and II 624 

nonproliferation activities, certain Security Category III and IV operations from the 625 

TA-18 Pajarito Site (the Solution High-Energy Burst Assembly would not be included), 626 

and relocation of Wing 9 hot cell operations from the Chemistry and Metallurgy Research 627 

Building; the first phase would be construction and operation of the Institute for Nuclear 628 

Nonproliferation Science and Technology; 629 

• Construction and operation of a Radioactive Liquid Waste Treatment Facility upgrade in 630 

TA-50; 631 

• Refurbishment of the existing LANSCE in TA-53; 632 

• Construction and operation of a new Radiography Facility at TA-55; 633 

• Refurbishment of the existing Plutonium Facility Complex at TA-55;  634 

• Construction and operation of a new Science Complex, including space for activities 635 

currently performed at the Bioscience Facilities (formerly the Health Research 636 

Laboratory); and 637 

• Construction and operation of a new warehouse and truck inspection station in TA-72. 638 
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Buildings and structures constructed and occupied since the late 1940s often cannot adequately 639 

accommodate modern operations.  Additionally, these buildings and structures were not built to 640 

current structural, health, safety, and security standards and cannot be easily or economically 641 

retrofitted to meet these standards.  These older buildings also are ill-equipped to accommodate 642 

the modern office electronics and communications equipment and systems needed for workforce 643 

and equipment cooling and heating needs.  NNSA is now in the process of replacing many of the 644 

old buildings and structures at LANL with modern buildings and structures. 645 

The need to replace these aging structures provides NNSA with an opportunity to consolidate 646 

operations and eliminate underutilized and redundant structures and buildings.  In general, the 647 

analyses of these new construction projects include the DD&D of a comparable amount of space 648 

in older buildings or portable structures that are no longer needed or are unsuitable for future use, 649 

in keeping with requirements established in the fiscal year 2002 Energy and Water Development 650 

Appropriations Act passed by Congress.  According to language included in that Act, space 651 

added by the construction of new facilities within the Complex must be offset by the elimination 652 

of an equal amount of excess space. 653 

Projects for Closure and Remediation Actions 654 

Proposed projects of the second type include various actions that would result in the DD&D of 655 

excess structures that are not directly connected to the proposed construction of new or 656 

replacement facilities or structures, and site remediation and closure.  Projects also include 657 

replacements of waste management capabilities that would be displaced as a result of 658 

remediation activities.  Proposed projects of the second type include:   659 

• DD&D of TA-18 Pajarito Site buildings and structures, including relocation of 660 

operations; 661 

• DD&D of TA-21 buildings and structures; 662 

• Provision of waste management facilities necessitated by closure of the TA-54 Material 663 

Disposal Area8 (MDA) G; and 664 

• Remediation of major MDAs and other contaminated sites at LANL required by the 665 

Consent Order. 666 

Regarding relocation of TA-18 Pajarito Site operations, decisions for the future disposition of the 667 

Security Category III and IV materials and buildings and structures in the TA were not made 668 

following preparation of the TA-18 Relocation EIS (DOE 2002h).  Additional planning has since 669 

been completed, and these buildings and structures are being considered for DD&D rather than 670 

reuse after current operations have been relocated.  As already stated, Security Category III and 671 

IV operations would have to be moved to a new facility before certain DD&D actions could be 672 

undertaken. 673 

                                                 
8 A material disposal area or MDA is an area used any time between the beginning of LANL operations in the early 1940s and 
the present for disposing of chemically, radioactively, or chemically and radioactively contaminated materials. 
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TA-21 is one of the 10 land tracts identified in accordance with Public Law 105-119 for 674 

conveyance or transfer from DOE administrative control.  Potential environmental impacts from 675 

contemplated reuses of TA-21 were analyzed in the Final Environmental Impact Statement for 676 

the Conveyance and Transfer of Certain Land Tracts Administered by the U.S. Department of 677 

Energy and Located at Los Alamos National Laboratory, Los Alamos and Santa Fe Counties, 678 

New Mexico (DOE/EIS-0293) (DOE 1999d).  LANL tritium operations located at TA-21 are 679 

either already slated to be moved to other locations at LANL or offsite to other Complex 680 

facilities, or will be discontinued entirely.  The buildings and structures at TA-21 are some of the 681 

oldest at LANL and would be difficult to retrofit for most proposed beneficial reuses.  TA-21 682 

buildings and structures also include about 100,000 square feet (9,300 square meters) of highly 683 

contaminated space.  Additionally, most buildings and structures located at TA-21 are situated 684 

atop or adjacent to potential release sites in the form of buried distribution lines, contaminated 685 

soil, or waste disposal areas.  The demolition of these buildings or structures is necessary before 686 

the potential release sites can be adequately investigated and remediated.  Investigation and 687 

remediation of potential release sites at TA-21, if necessary, must be undertaken before the site 688 

can be conveyed, transferred, or otherwise reused for other purposes. 689 

The Expanded Operations Alternative in this SWEIS considers the environmental impacts of 690 

actions associated with remediation decisions that would not be made entirely by DOE or NNSA.  691 

In the case of the MDAs and other potential release sites, remedial actions will be mainly decided 692 

in accordance with the Consent Order (NMED 2005) and the Atomic Energy Act.  For potential 693 

release sites subject to the Consent Order, NNSA and the LANL contractor will recommend a 694 

preferred remediation, but the State of New Mexico will make the final decision on the remedy to 695 

be employed.  These remediation actions will have associated support actions for which NNSA 696 

must make decisions.  The remediation of LANL MDAs would require the construction and 697 

operation of various new temporary ancillary structures for such purposes as waste 698 

characterization, sorting, treatment, and packaging or overpacking operations; material lay-down 699 

and storage areas; and vehicle parking and equipment storage.  Support of remediation activities 700 

could also require realignment of roads and alteration of traffic patterns.  Additionally, new 701 

replacement buildings and structures would be required to house ongoing operations and 702 

capabilities associated with or collocated with certain MDAs requiring remediation.  The 703 

construction and operation of the following replacement buildings and structures has been 704 

proposed and is analyzed in this SWEIS: 705 

• A new TRU (Transuranic) Waste9 Facility (previously named the Transuranic Waste 706 

Consolidation Facility) for all transuranic waste management activities currently 707 

conducted at TA-54; 708 

• A new temporary remote-handled transuranic waste retrieval facility for all or a select 709 

portion of the remote-handled transuranic waste currently stored underground at TA-54 710 

                                                 
9 “Transuranic waste is radioactive waste containing more than 100 nanocuries (3,700 becquerels) of alpha-emitting 
transuranic isotopes per gram of waste, with half-lives greater than 20 years, except for:  (1) high-level radioactive waste; 
(2) waste that the Secretary of Energy has determined, with the concurrence of the Administrator of the Environmental 
Protection Agency, does not need the degree of isolation required by the 40 CFR Part 191 disposal regulations; or (3) waste 
that the U.S. Nuclear Regulatory Commission has approved for disposal on a case-by-case basis in accordance with 10 CFR 
Part 61” (DOE 1999b). 
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so that it can be retrieved, processed, and shipped to the Waste Isolation Pilot Plant 711 

(WIPP) in New Mexico for disposal; and  712 

• A new administrative and access control building, a new low-level radioactive waste 713 

compactor building, and a new low-level radioactive waste characterization and 714 

verification building at TA-54. 715 

Projects Associated with New Infrastructure or Levels of Operation 716 

The third type of proposed project considered under the Expanded Operations Alternative would 717 

establish new capabilities or expand existing capabilities beyond the type or level of capabilities 718 

analyzed in the 1999 SWEIS Preferred Alternative or other completed NEPA compliance 719 

documentation.  Proposed projects of the third type include: 720 

• Constructing new vehicle parking lots and roads, realignment of existing roads, and 721 

altering of traffic patterns at various locations at LANL in support of security 722 

requirements;  723 

• Increasing the computational operating capacity of the Metropolis Center at TA-3; and  724 

• Increasing the amount and type of sealed radioactive sources10 (hereafter called sealed 725 

sources) received for long-term management at LANL. 726 

These latter two projects involve Key Facilities as that term was defined in the 1999 SWEIS.  The 727 

Solid Radioactive and Chemical Waste Facilities in TA-54 and the Chemistry and Metallurgy 728 

Research Building were designated as Key Facilities in the 1999 SWEIS and, together with other 729 

facilities such as the Radiological Sciences Institute, are proposed locations for managing sealed 730 

sources.  The Metropolis Center in TA-3 is identified as a new Key Facility in this new SWEIS. 731 

Environmental impacts of changes in physical security along Pajarito Road and in TA-3 were 732 

evaluated in the Environmental Assessment for Proposed Access Control and Traffic 733 

Improvements at Los Alamos National Laboratory (DOE/EA-1429) (DOE 2002j).  As part of 734 

that Security Perimeter Project, the construction and activation of access control stations near 735 

each end of Pajarito Road has been completed.  Another element of the Security Perimeter 736 

Project involving realignment of roads and changes to traffic patterns around TA-3, is also 737 

mostly complete.  The proposed project in this SWEIS to construct new vehicle parking lots and 738 

roads, realign roads, and alter traffic patterns would provide additional security along the western 739 

section of Pajarito Road.  Implementation of the project would allow restriction of certain vehicle 740 

traffic along Pajarito Road while ensuring employee access to work places in TA-35, TA-48, 741 

TA-50, TA-55, and TA-63 by means of shuttle buses, walkways, and bicycle paths.  Auxiliary 742 

actions to the proposed project would also be considered.  The first auxiliary action includes the 743 

construction of a bridge from TA-35 across Mortandad Canyon to TA-60 and connection to a 744 

road leading to TA-3.  The second auxiliary action, which is dependent on the first auxiliary 745 

                                                 
10 “Sealed radioactive source means a radioactive source manufactured, obtained, or retained for the purpose of utilizing the 
emitted radiation. The sealed radioactive source consists of a known or estimated quantity of radioactive material contained 
within a sealed capsule, sealed between layer(s) of nonradioactive material, or firmly fixed to a nonradioactive surface by 
electroplating or other means intended to prevent leakage or escape of the radioactive material. Sealed radioactive sources do 
not include reactor fuel elements, nuclear explosive devices, and radioisotope thermoelectric generators” (10 CFR Part 835). 
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action, entails construction of a bridge across Sandia Canyon and extending the road to intersect 746 

with East Jemez Road.  If implemented, these auxiliary actions would allow vehicles traveling 747 

from White Rock to TA-3 or the Los Alamos townsite to bypass the section of Pajarito Road that 748 

would have restrictions on certain vehicle traffic. 749 

Construction and operation of the Metropolis Center were analyzed in the Environmental 750 

Assessment for the Proposed Strategic Computing Complex, Los Alamos National Laboratory, 751 

Los Alamos, New Mexico (DOE/EA-1250) (DOE 1998) and its associated Finding of No 752 

Significant Impact (FONSI) (the Metropolis Center was formerly called the Strategic Computing 753 

Complex, and the impact analysis appears under that name), which considered impacts 754 

associated with operating the computation facility at an initial capacity of a 50-teraops platform 755 

(a teraop is a trillion floating point operations per second).  The Metropolis Center has been 756 

constructed and is currently operating a 30-teraops platform; however, NNSA is considering 757 

increases to the facility’s operational capacity that could consume additional amounts of water 758 

and electrical power resources.  The Metropolis Center’s performance platform could exceed 759 

100 teraops before 2009, with dramatic increases thereafter.  The proposed increase in the 760 

operating platform beyond 50 teraops is analyzed in this SWEIS; however, the exact level of 761 

operations supported would be unknown, as it has become clear over the past 5 years that the 762 

operating platform level cannot be directly correlated to a set amount of water or electrical power 763 

consumption.  Each new generation of computing capability machinery continues to be designed 764 

with enhanced efficiency in terms of both electrical consumption and cooling requirements.  765 

Therefore, the operating level that can be supported by about 15 megawatts of electrical usage 766 

and 51 million gallons (193 million liters) per year of water has been used to project associated 767 

potential environmental impacts in this SWEIS. 768 

The acceptance of certain sealed sources at LANL for radioactive material recovery was initiated 769 

after DOE prepared an EA in 1995 that supported a FONSI (DOE 1995b).  Recovery of the 770 

radioactive material from the sealed sources at the Plutonium Facility Complex, as was originally 771 

proposed, never occurred; and in 2000, NNSA proposed that those sealed sources be managed 772 

and disposed of as waste.  An SA to the 1999 SWEIS was prepared to consider that action, and a 773 

finding was reached that the 1999 SWEIS impact analysis adequately bounded the management 774 

and disposal of those particular waste items (DOE 2000d).  Another type of source contained 775 

within radioisotope thermoelectric generators was subsequently considered for management 776 

within LANL’s solid waste management capabilities in 2004, and the environmental impacts 777 

were considered through preparation of an SA to the 1999 SWEIS.  A finding was again reached 778 

that the 1999 SWEIS impact analysis adequately bounded the anticipated impacts from that action 779 

(DOE 2004a).  NNSA is now proposing to broaden the range of radionuclides in sealed sources 780 

to be managed at LANL.  The new nuclides being considered include some that are not 781 

actinides.11  Management of these sealed sources could require their indefinite storage at LANL 782 

until alternate storage or disposal facilities were available.  In June 2007, DOE issued a Notice of 783 

Intent to prepare an EIS to support a decision regarding the disposal of Greater-Than-Class C 784 

                                                 
11 Actinides are any of the elements in the series of elements beginning with actinium (atomic number 87) and ending with 
lawrencium (atomic number 103).  This series includes thorium, uranium, neptunium, plutonium, and americium, among others.  
Nonactinides, therefore, are elements that are not included among the list of actinides. 
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waste12 and DOE waste with similar characteristics (__ FR _____).  This waste includes some of 785 

the sealed sources managed at LANL. 786 

1.3.4 Preferred Alternative 787 

NNSA’s Preferred Alternative for the continued operation of LANL is the Expanded Operations 788 

Alternative (discussed in Chapter 3 of this SWEIS).  This alternative includes fabrication of up to 789 

50 certified pits per year (80 pits per year using multiple shifts) at the Plutonium Facility 790 

Complex in TA-55, as well as increased activity levels at certain other Key Facilities (such as the 791 

Chemistry and Metallurgy Research Replacement Facility) to support this level of pit production.  792 

Under the Expanded Operations Alternative, NNSA would undertake activities to facilitate 793 

compliance with the Consent Order and remediation of the MDAs.  Capabilities, activity levels, 794 

and projects identified under the No Action Alternative that remain unchanged under the 795 

Expanded Operations Alternative would continue as described.  Proposed increases in activity 796 

levels would be implemented and new capabilities would be added to existing Key Facilities.  797 

The proposed projects discussed in the appendices to this SWEIS would proceed, commensurate 798 

with funding. 799 

However, full implementation of the Preferred Alternative may be affected by future 800 

programmatic decisions.  NNSA has not committed to fully implementing its decision regarding 801 

construction and operation of the nuclear facility portion of the Chemistry and Metallurgy 802 

Research Replacement Facility at LANL pending decisions related to its new Complex 2030 803 

strategy for the nuclear weapons complex.  NNSA has, in fact, decided to defer its final decision 804 

on how to provide the necessary long-term analytical chemistry, materials characterization, and 805 

research and development capabilities that would be provided by the nuclear facility portion of 806 

the Chemistry and Metallurgy Research Replacement Facility until the issuance of a ROD for the 807 

Complex 2030 SEIS, expected in late 2008.  Given the uncertainty regarding the nuclear weapons 808 

program work that will be assigned to LANL in the future, NNSA expects to issue two or more 809 

RODs to implement its decisions.  As discussed later in Section 1.4 of this chapter, NNSA may 810 

ultimately choose to implement only part of the Expanded Operations Alternative contingent on 811 

the Complex 2030 strategy. 812 

Decisions relating to site remediation and to DD&D of facilities are expected to be in the first 813 

ROD based on this SWEIS.  Specifically, these include activities that would facilitate 814 

remediation of MDAs and other contaminated sites as required by the Consent Order; the Waste 815 

Management Facilities Transition Project, including construction and operation of a new TRU 816 

Waste Facility; closure of TA-18, including relocation of Security Category III and IV material 817 

from TA-18 to other LANL locations, cessation of SHEBA operations, and the DD&D of TA-18 818 

structures, as appropriate; TA-21 DD&D; and any activities in support of the closure of the Los 819 

Alamos County Landfill.  Additional decisions that might also be included in the first ROD are: 820 

enhancements of the operating levels at the Metropolis Center in TA-3; expansion of the types of 821 

                                                 
12 Greater-Than-Class C low-level radioactive waste is defined by the U.S. Nuclear Regulatory Commission (NRC) in 
10 CFR Part 72.3 as “low-level radioactive waste that exceeds the concentration limits of radionuclides established for Class C 
waste in [10 CFR Part 61.55].”  It is generated by NRC or Agreement State licensed activities.  Such waste generally requires 
disposal technologies having greater confinement capability or protection than “normal” near surface disposal. Such improved 
technologies could involve better waste forms or packaging, or disposal by methods having additional barriers against 
intrusion. 
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radionuclides managed by the Off-Site Source Recovery Project; and an increase up to 822 

50 certified pits per year (80 pits using multiple shifts) in the number of nuclear weapons pits 823 

produced within the TA-55 Plutonium Facility Complex, along with increases in the levels of 824 

operations of associated activities such as the management of solid and liquid radioactive wastes.  825 

Projects to maintain existing capabilities at LANL that may be included in the first ROD include 826 

construction and operation of the TA-3 Physical Science Research Complex; construction and 827 

operation of replacement office buildings in TA-3; construction and operation of the Institute for 828 

Nuclear Nonproliferation Science and Technology, the first component of the new Radiological 829 

Sciences Institute at TA-48; construction and operation of the TA-50 Radioactive Liquid Waste 830 

Treatment Facility upgrade; facility refurbishments that make up the TA-55 Plutonium Facility 831 

Complex Refurbishment Project; construction and operation of a radiography facility at TA-55; 832 

construction and operation of the new Science Complex in TA-62; and construction and 833 

operation of the new Consolidated Warehouse and Truck Inspection Station in TA-72. 834 

Decisions regarding operations and projects that might be made in subsequent ROD(s) are 835 

initiation of a new capability at the Radiochemistry Facility (atom trapping); the LANSCE 836 

Refurbishment Project; Security-Driven Transportation Modifications; and elevated operations at 837 

the High Explosives Processing Facilities.  NNSA’s implementation of its decisions is subject to 838 

annual congressional funding levels.  Although the SWEIS ROD(s) would indicate NNSA’s 839 

commitment to a project, capability, or operational level, the actions would be taken contingent 840 

upon the level of funding allocated. 841 

1.4 National Nuclear Security Administration Decisions To Be Supported by the Site-Wide 842 

Environmental Impact Statement 843 

This SWEIS updates the 1999 SWEIS analysis and evaluates the impacts of newly-proposed 844 

projects.  The ROD(s) based on this new SWEIS may supersede previous decisions made in 1999 845 

regarding the level at which LANL operations will be conducted over at least the next 5-year 846 

period, 2007 through about 2011.  The impacts analyses provided in this SWEIS will allow 847 

NNSA to reassess the potential impacts of LANL operations on workers, the public, and the 848 

environment in light of changes in the environmental circumstances that have developed 849 

since 1999. 850 

This SWEIS also represents an opportunity to update information regarding the current status of 851 

the regional, local, and LANL-specific environmental conditions.  The Cerro Grande Fire of 852 

2000 burned over 7,700 acres (3,110 hectares) of land at LANL, resulting in changes to area 853 

watershed functions, vegetation cover functions, wildlife use, and cultural resources present in 854 

the area.  The physical environment at and around LANL has also been affected by a 855 

southwestern regional drought and the attendant bark beetle infestation of evergreen trees.  The 856 

Cerro Grande Fire and the bark beetle infestation have resulted in widespread vegetation 857 

mortality, particularly of evergreen trees, which will cause long-term ecological changes to the 858 

LANL area. 859 

In addition, the new SWEIS impacts analyses give NNSA the opportunity to reassess the 860 

potential impacts of LANL operations on the public in light of changes in the size and 861 

distribution of the population near LANL, the distance to the site boundaries (and therefore, to 862 

potential public receptors), and changes in assessment methodologies adopted by DOE.  The 863 
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impacts analyses consider the most recent census data on the number and location of people 864 

living near LANL.  The analyses also consider changes that have occurred as a result of the 865 

conveyance and transfer of certain land tracts away from the LANL reservation.  Conveyance and 866 

transfer of lands have reduced the land areas that provide distance buffering between LANL 867 

operations and the public, resulting in potential changes to the locations used to assess impacts to 868 

a hypothetical “maximally exposed individual” member of the public from normal operations 869 

and postulated accidents.  Assessments of risk associated with radiation exposure also reflect 870 

changes to the guidance on dose-to-risk conversion factors that have occurred since 1999. 871 

These changes, together with information regarding impacts analyses specific to newly proposed 872 

projects at LANL that could have overarching effects, will be considered by the NNSA 873 

Administrator in making informed decisions about the continued operation of LANL over the 874 

next 5 years.  At this time, a 5-year period has been selected, recognizing that a meaningful level 875 

of detail is not possible when trying to project changes in operations over a long period of time.  876 

Focusing on LANL operations over the next 5-year window of time allows the NNSA 877 

Administrator to make decisions with a reasonable expectation of being able to implement those 878 

decisions and associated mitigative measures. 879 

The analyses of potential environmental impacts that could occur if NNSA implemented the 880 

No Action Alternative, Reduced Operations Alternative, or Expanded Operations Alternative are 881 

evaluated in this SWEIS.  The NNSA Administrator could choose to implement the alternatives 882 

either in whole or in part; that is, the Administrator could select the level of operations for a Key 883 

Facility or whether to implement individual projects.  NNSA intends to implement actions 884 

necessary to comply with the Consent Order, regardless of whether it implements other actions 885 

analyzed as part of the Expanded Operations Alternative, the alternative that includes the analysis 886 

of the actions needed to comply with that order.  Similarly, NNSA plans to complete the design 887 

for the Chemistry and Metallurgy Research Replacement Facility, but will defer making a final 888 

decision on whether to construct the nuclear facility building at LANL until it issues a ROD for 889 

the Complex 2030 SEIS.  Choosing to delay making an action decision for a particular Key 890 

Facility or specific project constitutes a decision to implement the No Action Alternative for that 891 

particular facility or project.  NNSA could issue a ROD or RODs to document its decisions 892 

regarding the level of LANL operations or the implementation of a project no sooner than 893 

30 days after the Environmental Protection Agency Notice of Availability of the Final SWEIS. 894 

The decisions the NNSA Administrator may make regarding the operation of LANL are: 895 

• Whether to implement the No Action Alternative for continued LANL operations either in 896 

whole or in part.  The NNSA Administrator may choose to implement the No Action 897 

Alternative in its entirety, thereby deciding to continue LANL operations for the next 5 898 

years at levels previously selected and to implement none of the specific projects or 899 

actions that are elements of the Expanded Operations Alternative; or the Administrator 900 

may elect to implement the No Action Alternative in part by taking no action on certain 901 

specific projects or actions while electing to implement others.  As explained previously, 902 

a decision to postpone an action decision results in a de facto decision to implement the 903 

No Action Alternative for that proposed project.  That No Action Alternative decision 904 

could be changed later with the issuance of a subsequent ROD regarding selection of one 905 

of the Action Alternatives for implementation. 906 
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• Whether to implement the Reduced Operations Alternative either in whole or in part.  907 

The Reduced Operations Alternative includes specific actions at separate existing 908 

facilities that could be implemented individually over the next 5 years.  Proposed projects 909 

considered under this Alternative include operations at facilities that are heavily engaged 910 

in experimental activities.  Reducing high explosives testing operations by 20 percent, for 911 

example, could reduce all individual experiments, or it could entirely eliminate certain 912 

experiments and reduce other experiments from their full scope to achieve a 20 percent 913 

overall work reduction.  The shutdown of LANSCE could be implemented separately 914 

from reductions to high explosives processing or testing operations although, to a certain 915 

extent, these two operations may be linked.  Experimental operations at all LANL 916 

facilities receive funding from a variety of sources, and the level of operations at any time 917 

highly depends on the level of funding received for a particular year.  Reductions due 918 

solely to a lack of funding could reach the level of reductions called for by this 919 

Alternative; however, choosing to implement this Alternative in whole or in part would 920 

permanently reduce the level of subject operations. 921 

• Whether to implement the Expanded Operations Alternative either in whole or in part.  922 

The Expanded Operations Alternative includes specific actions at separate existing 923 

facilities that could be implemented individually over the next 5 years.  Proposed projects 924 

considered under this Alternative include construction and demolition activities, as well 925 

as the expansion of certain operations at existing LANL facilities.  Environmental 926 

remediation actions for potential release sites subject to cleanup under the Hazardous 927 

Waste Amendments to the Resource Conservation and Recovery Act will be determined 928 

by the State of New Mexico in accordance with the provisions of the Consent Order 929 

(NMED 2005).  The NNSA Administrator, however, will need to make decisions 930 

regarding how to implement the remediation actions selected by the State of 931 

New Mexico.  This SWEIS provides environmental impact information about the 932 

methods of remediation to facilitate the State of New Mexico’s decisionmaking process 933 

for those decisions that it will make, and for the benefit of the reader with regard to 934 

understanding potential remediation action options in context with the overall operation 935 

of LANL over the next 5 years and beyond.  NNSA intends to implement actions 936 

necessary to comply with the Consent Order regardless of whether other actions in the 937 

Expanded Operations Alternative are implemented.  Similarly, the County of Los Alamos 938 

has made a decision to close the municipal landfill located at LANL but operated by the 939 

county; however, accommodating further necessary actions associated with this decision, 940 

such as monitoring actions around the landfill site and down-canyon from the site within 941 

the LANL boundary, may require implementation decisions by NNSA. 942 

In addition to the environmental impact information provided by this SWEIS, other 943 

considerations that are not evaluated through the NEPA compliance process will also influence 944 

NNSA’s final project decisions.  These considerations include cost estimate information, 945 

schedule considerations, safeguards and security concerns, and programmatic considerations of 946 

impacts.  In accordance with CEQ NEPA Regulations §1500.1 (c), “Ultimately, of course, it is 947 

not better documents, but better decisions that count.  NEPA’s purpose is not to generate 948 

paperwork – even excellent paperwork – but to foster excellent action.  The NEPA process is 949 

intended to help public officials make decisions that are based on understanding of 950 
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environmental consequences, and take actions that protect, restore, and enhance the environment.  951 

These regulations provide the direction to achieve this purpose” (40 CFR Parts 1500 to 1508). 952 

There are decisions related to the operation of LANL that the NNSA Administrator will not make 953 

based on the Final SWEIS impact analyses.  As already stated, decisions about the final 954 

remediation actions to be implemented at LANL MDAs and other potential release sites subject 955 

to the Consent Order will not be made by NNSA, but by the New Mexico Environment 956 

Department (NMED 2005).  Similarly, the County of Los Alamos, as the landfill operator, has 957 

already made the decision to close the municipal solid waste landfill located at LANL. 958 

NNSA will not make decisions to remove mission support assignments from LANL or alter the 959 

operational level of those capabilities that are ongoing at the site in favor of capabilities that have 960 

not been explicitly identified in the alternatives analyzed in this SWEIS.  NNSA will not 961 

consider a LANL “shutdown” or “true No Action Alternative” or a “Greener Alternative” 962 

(alternatives considered but not evaluated further in this SWEIS are discussed in Chapter 3, 963 

Section 3.5).  As noted previously, programmatic changes to the DOE nuclear weapons complex 964 

are the subject of a separate NEPA impact analysis.  At this time, a shutdown alternative is not 965 

considered reasonable for NEPA analysis. 966 

1.5 Relationships to Other Department of Energy National Environmental Policy Act 967 

Documents and Information Sources  968 

Various NEPA compliance reviews undertaken since issuance of the 1999 SWEIS and its 969 

associated ROD have resulted in decisions to implement proposed projects at LANL.  Some of 970 

these actions have already been implemented, and some actions are proceeding through the 971 

detailed planning stages toward implementation in the near future.  These NEPA compliance 972 

reviews were used to identify operational changes and environmental impacts for this new 973 

SWEIS impact analysis.  Using the 1999 SWEIS and its associated ROD as a starting point, these 974 

additional NEPA reviews include: 975 

• Supplement Analysis, Site-Wide Environmental Impact Statement for Continued 976 

Operation of Los Alamos National Laboratory, Modification of Management Methods for 977 

Certain Unwanted Radioactive Sealed Sources at Los Alamos National Laboratory 978 

(DOE/EIS-0238-SA-01) (2000).  This SA was prepared to evaluate a proposal to modify 979 

the Off-Site Source Recovery Project from one that accepted the sealed sources and 980 

chemically reclaimed the radioactive material to one that accepted the sealed sources and 981 

managed them as radioactive waste. 982 

• Supplement Analysis, Site-Wide Environmental Impact Statement for Continued 983 

Operation of Los Alamos National Laboratory, Modification of Management Methods for 984 

Transuranic Waste Characterization at Los Alamos National Laboratory 985 

(DOE/EIS-0238-SA-02) (2002).  This SA was prepared to evaluate a modification to the 986 

management methods for transuranic waste by installing and operating modular units for 987 

the characterization of this type of waste. 988 

• Supplement Analysis, Site-Wide Environmental Impact Statement for Continued 989 

Operation of Los Alamos National Laboratory, Bolas Grande Project 990 
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(DOE/EIS-0238-SA-03) (2003).  This SA was prepared to evaluate the cleanout and 991 

disposal of certain large containment vessels that were used for testing purposes.  These 992 

vessels have been stored at TA-55 and would be taken to the Chemistry and Metallurgy 993 

Research Building for cleanout prior to being taken to TA-54 for disposal. 994 

• Supplement Analysis, Site-Wide Environmental Impact Statement for Continued 995 

Operation of Los Alamos National Laboratory, Recovery and Storage of Strontium-90 996 

(Sr-90) Fueled Radioisotope Thermal Electric Generators at Los Alamos National 997 

Laboratory (DOE/EIS-0238-SA-04) (2004).  This SA was prepared to evaluate a 998 

proposal to recover, store, and manage as waste certain radioisotope thermal electric 999 

generators containing sealed sources as part of the Off-Site Source Recovery Project. 1000 

• Supplement Analysis, Site-Wide Environmental Impact Statement for Continued 1001 

Operation of Los Alamos National Laboratory, Proposed Horizontal Expansion of the 1002 

Restricted Airspace up to 5,000 Feet at Los Alamos National Laboratory 1003 

(DOE/EIS-0238-SA-05) (2004).  This SA was prepared to evaluate a proposal to slightly 1004 

expand the horizontal extent of the restricted airspace up to 5,000 feet (1,500 meters) 1005 

above LANL. 1006 

• Final Supplement Analysis for Pit Manufacturing Facilities at Los Alamos National 1007 

Laboratory, Stockpile Stewardship and Management Programmatic Environmental 1008 

Impact Statement (DOE/EIS-0236-SA/06) (2006).  This SA was prepared to evaluate 1009 

certain conditions and new information associated with proposed pit manufacturing at 1010 

LANL. 1011 

• Surplus Plutonium Disposition Final Environmental Impact Statement (DOE/EIS-0283) 1012 

(1999).  This EIS was prepared to analyze environmental impacts with regard to 1013 

disposition of surplus plutonium at locations around the DOE nuclear weapons complex, 1014 

including LANL.  Plutonium declared excess to national security needs could be stored 1015 

and dispositioned in accordance with the strategy selected for implementation in the 1016 

amended ROD for this EIS.  LANL was identified as the site for fabrication of mixed 1017 

oxide fuel to be used in testing. 1018 

• Supplement Analysis, Fabrication of Mixed Oxide Fuel Lead Assemblies in Europe, 1019 

(DOE/EIS-0229-SA3) (2003).  This SA evaluated the impacts of transporting plutonium 1020 

oxide from LANL to France for fabrication into four mixed-oxide fuel lead assemblies for 1021 

a nuclear reactor.  The analysis also includes the return to LANL of excess mixed-oxide 1022 

materials and out-of-specification materials loaded in fuel rods that are welded closed.  1023 

These materials are to be stored at LANL until they are needed as feed for mixed-oxide 1024 

fuel production in the United States. 1025 

• Final Environmental Impact Statement for the Conveyance and Transfer of Certain Land 1026 

Tracts Administered by the U.S. Department of Energy and Located at Los Alamos 1027 

National Laboratory, Los Alamos and Santa Fe Counties, New Mexico (DOE/EIS-0293) 1028 

(1999).  This EIS was prepared to analyze the environmental impacts associated with the 1029 

future use of each of 10 tracts of land administered by DOE at LANL that were proposed 1030 

for transfer to the Department of the Interior in trust for the Pueblo of San Ildefonso or 1031 
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conveyance to the County of Los Alamos in accordance with the provisions of 1032 

Public Law 105-119. 1033 

• Final Environmental Impact Statement for the Proposed Relocation of Technical Area 18 1034 

Capabilities and Materials at the Los Alamos National Laboratory (DOE/EIS-0319) 1035 

(2002).  This EIS reviewed the environmental impacts expected from a proposal to 1036 

relocate capabilities and materials from TA-18 at LANL to one of several locations 1037 

around the Complex.  The ROD issued as a result of this EIS was to transfer Security 1038 

Category I and II nuclear equipment and related materials to the Device Assembly 1039 

Facility at the Nevada Test Site.  A decision on the disposition of Security Category III 1040 

and IV materials was deferred and is addressed in the project-specific analyses of this 1041 

SWEIS. 1042 

• Final Environmental Impact Statement for the Chemistry and Metallurgy Research 1043 

Building Replacement Project at Los Alamos National Laboratory, Los Alamos, 1044 

New Mexico (CMRR EIS) (DOE/EIS-0350) (2003).  This EIS examined the potential 1045 

environmental impacts associated with the Proposed Action of consolidating and 1046 

relocating the mission-critical chemistry and metallurgy research capabilities from an 1047 

aging building to a new modern building (or buildings).  The ROD (69 FR 6967) selected 1048 

a location for a Chemistry and Metallurgy Research Replacement Facility adjacent to the 1049 

Plutonium Facility Complex in TA-55.  Design and construction of the radiological 1050 

laboratory, administrative office, and support portion of the new facility is proceeding; 1051 

however, decisions to be made by NNSA that will be supported by the Complex 2030 1052 

SEIS could result in changes to the Chemistry and Metallurgy Research Replacement 1053 

Facility as described in the 2003 CMRR EIS and its associated 2004 ROD.  Specifically, 1054 

NNSA will decide whether to construct the nuclear facility portion of the Chemistry and 1055 

Metallurgy Research Replacement Facility, as currently envisioned, at LANL or another 1056 

site within the DOE nuclear weapons complex (as part of a consolidated plutonium 1057 

center) or to provide the capabilities of such a facility as part of a consolidated nuclear 1058 

production center either at LANL or another DOE site.  Decisions reached by NNSA on 1059 

Complex 2030 are anticipated to take one to two decades to fully implement.  During that 1060 

period there will remain a continuing need for analytical chemistry and material 1061 

characterization, and actinide research and development support capabilities and 1062 

capacities that are currently housed in the Chemistry and Metallurgy Research Building at 1063 

LANL.  NNSA is continuing design efforts for the nuclear facility portion of the 1064 

Chemistry and Metallurgy Research Replacement Facility, but actions to proceed beyond 1065 

the design stage are not being pursued until the programmatic decisions regarding 1066 

Complex 2030 are made. 1067 

• Supplement Analysis, Environmental Impact Statement for the Chemistry and Metallurgy 1068 

Research Building Replacement Project at Los Alamos National Laboratory, Los Alamos, 1069 

New Mexico, Changes to the Location of the CMRR Facility Components 1070 

(DOE/EIS-0350-SA-01) (2005).  This SA was prepared to evaluate placement of certain 1071 

buildings related to the Chemistry and Metallurgy Research Building Replacement 1072 

Project in the same vicinity, but at locations other than those detailed in the CMRR EIS 1073 

ROD. 1074 
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• Special Environmental Analysis for the Department of Energy, National Nuclear Security 1075 

Administration, Actions Taken in Response to the Cerro Grande Fire at Los Alamos 1076 

National Laboratory, Los Alamos, New Mexico (DOE/SEA-03) (2000).  This special 1077 

environmental analysis (SEA) documented the impacts of actions take by NNSA (or on 1078 

behalf of NNSA or with NNSA funding) to address the emergency situation caused by the 1079 

2000 Cerro Grande Fire.  This SEA describes actions and their impacts, mitigation 1080 

measures taken for actions that rendered their impacts not significant or that lessened the 1081 

adverse effects, and provides an analysis of cumulative impacts. 1082 

• Environmental Assessment for the Parallex Project Fuel Manufacture and Shipment 1083 

(DOE/EA-1216) (1999).  This EA evaluated the activities necessary to fabricate 1084 

59.2 pounds (26.8 kilograms) of mixed-oxide fuel at TA-55 at LANL and ship it to the 1085 

U.S.-Canada border.  The mixed-oxide fuel would be used in a Canadian research reactor. 1086 

• Environmental Assessment for the Proposed Construction and Operation of the 1087 

Nonproliferation and International Security Center (DOE/EA-1238) (1999).  This EA 1088 

analyzed construction and operation of a Nonproliferation and International Security 1089 

Center at TA-3 at LANL that provides office and light laboratory space. 1090 

• Environmental Assessment for Electrical Power System Upgrades at Los Alamos 1091 

National Laboratory, Los Alamos, New Mexico (DOE/EA-1247) (2000).  This EA 1092 

analyzed the effects of upgrading the LANL electrical power supply system to increase its 1093 

reliability for meeting current and future needs. 1094 

• Environmental Assessment for the Proposed Strategic Computing Complex, Los Alamos 1095 

National Laboratory, Los Alamos, New Mexico (DOE/EA-1250) (1998).  This EA 1096 

analyzed the effects of the construction and operation of a three-story, 303,000-square 1097 

foot (28,100-square meter) Strategic Computing Complex at TA-3 at LANL.  Following 1098 

construction, this building was renamed the Nicholas C. Metropolis Center for Modeling 1099 

and Simulation. 1100 

• Decontamination and Volume Reduction System for Transuranic Waste at Los Alamos 1101 

National Laboratory, Los Alamos, New Mexico, Environmental Assessment 1102 

(DOE/EA-1269) (1999).  This EA analyzed the environmental consequences of the 1103 

construction and operation of a decontamination and volume reduction system for 1104 

processing transuranic waste removed from underground storage at LANL. 1105 

• Environmental Assessment for the Wildfire Hazard Reduction and Forest Health 1106 

Improvement Program at Los Alamos National Laboratory, Los Alamos, New Mexico 1107 

(DOE/EA-1329) (2000).  This EA analyzed the environmental consequences resulting 1108 

from implementation of a selected forest management practices program within the 1109 

boundaries of LANL.  Selected practices included mechanical and manual thinning of the 1110 

forests.  A subsequent FONSI added use of prescribed burns as a selected management 1111 

practice. 1112 

• Environmental Assessment for Leasing Land for the Siting, Construction, and Operation 1113 

of a Commercial AM Radio Antenna at Los Alamos National Laboratory, Los Alamos, 1114 
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New Mexico (DOE/EA-1332) (2000).  This EA analyzed the environmental impacts of 1115 

leasing approximately 3 acres (1.2 hectares) of land located in the southeastern portion of 1116 

TA-54 for the siting, construction, and operation of a commercial AM radio broadcasting 1117 

antenna. 1118 

• Environmental Assessment for the Proposed Construction and Operation of a Biosafety 1119 

Level 3 Facility at Los Alamos National Laboratory, Los Alamos, New Mexico 1120 

(DOE/EA-1364) (2002).  This EA was prepared to assess environmental consequences 1121 

resulting from construction and operation of a Biosafety Level 3 laboratory facility in 1122 

TA-3 at LANL.  Additional NEPA analysis is being performed to further evaluate the 1123 

potential impacts of operating the facility. 1124 

• Environmental Assessment for Construction and Operation of a New Office Building and 1125 

Related Structures within TA-3 at Los Alamos National Laboratory (NNSA/EA-1375) 1126 

(2001).  This EA was prepared to assess the environmental consequences resulting from 1127 

construction and operation of a multistoried office building (the National Security 1128 

Sciences Building) to house about 700 personnel who would move from Building 3-43; a 1129 

one-story lecture hall; and a separate multilevel parking structure at TA-3 at LANL. 1130 

• Environmental Assessment for the Proposed Construction and Operation of a New 1131 

Interagency Emergency Operations Center at Los Alamos National Laboratory 1132 

(DOE/EA-1376) (2001).  This EA was prepared to evaluate the impacts of the 1133 

construction and operation of a new Interagency Emergency Operations Center at TA-69 1134 

at LANL.  The new Center was designed to withstand, to the extent practical, any 1135 

anticipated emergency such that emergency response actions would not be compromised 1136 

by the emergency itself. 1137 

• Environmental Assessment for Atlas Relocation and Operation at the Nevada Test Site 1138 

(DOE/EA-1381) (2001).  This EA was prepared to assess the environmental 1139 

consequences resulting from implementation of a proposal to relocate a hydrodynamic 1140 

test machine, the Atlas Pulsed Power Machine, from LANL to the Nevada Test Site 1141 

where it would be set up and operated. 1142 

• Environmental Assessment for the Proposed TA-16 Engineering Complex Refurbishment 1143 

and Consolidation at Los Alamos National Laboratory (DOE/EA-1407) (2002).  This EA 1144 

was prepared to assess the environmental consequences of the proposed construction of 1145 

new buildings and the remodeling of existing buildings to allow consolidation of the 1146 

Engineering Sciences and Applications Division operations and offices in a “campus-1147 

like” cluster of facilities at TA-16.  The Proposed Action also included infrastructure 1148 

changes and the demolition or removal of older buildings and transportables. 1149 

• Environmental Assessment for the Proposed Future Disposition of Certain Cerro Grande 1150 

Fire Flood and Sediment Retention Structures at Los Alamos National Laboratory 1151 

(DOE/EA-1408) (2002).  This EA was prepared to analyze the environmental impacts 1152 

resulting from future disposition of certain flood and sediment retention structures built 1153 

within the boundaries of LANL in the wake of the Cerro Grande Fire.  Aboveground 1154 
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portions of these structures would be removed as the watersheds return to prefire 1155 

conditions. 1156 

• Environmental Assessment for the Proposed Issuance of an Easement to Public Service 1157 

Company of New Mexico for the Construction and Operation of a 12-inch Natural Gas 1158 

Pipeline within Los Alamos National Laboratory, Los Alamos, New Mexico 1159 

(DOE/EA-1409) (2002).  This EA was prepared to analyze the proposed issuance of an 1160 

easement to the Public Service Company of New Mexico to construct, operate, and 1161 

maintain approximately 15,000 feet (4,500 meters) of 12-inch (30-centimeter) coated 1162 

steel natural gas transmission mainline on NNSA-administered land within LANL along 1163 

Los Alamos Canyon. 1164 

• Environmental Assessment of the Proposed Disposition of the Omega West Facility at 1165 

Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EA-1410) (2002).  1166 

This EA was prepared to analyze the environmental consequences of removing the 1167 

Omega West Facility, a research reactor, and the remaining support structures from 1168 

Los Alamos Canyon in TA-2. 1169 

• Environmental Assessment for Proposed Access Control and Traffic Improvements at 1170 

Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EA-1429) (2002).  1171 

This EA was prepared to analyze the environmental consequences resulting from the 1172 

construction of eastern and western bypass roads around the LANL TA-3 area and the 1173 

installation of vehicle access controls and related improvements to enhance security along 1174 

Pajarito Road and into the LANL TA-3 core area. 1175 

• Environmental Assessment for the Installation and Operation of Combustion Turbine 1176 

Generators at Los Alamos National Laboratory, Los Alamos, New Mexico 1177 

(DOE/EA-1430) (2002).  This EA was prepared to evaluate the environmental impacts of 1178 

installing and operating two new simple-cycle, gas-fired combustion turbine generators, 1179 

each with an approximate output of 20 megawatts of electricity, as standalone structures 1180 

within the Co-Generation Complex at TA-3 (TA-3 Power Plant). 1181 

• Environmental Assessment for the Proposed Los Alamos National Laboratory Trails 1182 

Management Program, Los Alamos, New Mexico (DOE/EA-1431) (2003).  This EA was 1183 

prepared to assess the potential environmental consequences of initiating a LANL Trails 1184 

Management Program that would maintain existing trails, develop new trails, and reclaim 1185 

closed trails, making them available for public use. 1186 

• Environmental Assessment for the Proposed Consolidation of Certain Dynamic 1187 

Experimentation Activities at the Two-Mile Mesa Complex, Los Alamos National 1188 

Laboratory, Los Alamos, New Mexico (DOE/EA-1447) (2003).  This EA evaluated the 1189 

environmental impacts of constructing and operating offices, laboratories, and shops 1190 

within the Two-Mile Mesa Complex, located at the conjunction of TA-6, TA-22, and 1191 

TA-40, where work would be consolidated from other locations at LANL. 1192 

• Environmental Assessment for Proposed Corrective Measures at Material Disposal 1193 

Area H within Technical Area 54 at Los Alamos National Laboratory, Los Alamos, New 1194 
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Mexico (DOE/EA-1464) (2004).  This EA was prepared to assess the potential 1195 

environmental consequences of implementing corrective measures at MDA H.  The 1196 

corrective measure options analyzed in this EA addressed a range of potential 1197 

containment and excavation options and provided a bounding analysis of the potential 1198 

environmental effects of implementing any corrective measure at MDA H. 1199 

• Environmental Assessment for the Proposed Closure of the Airport Landfills within 1200 

Technical Area 73 at Los Alamos National Laboratory (DOE/EA-1515) (2005).  This EA 1201 

was prepared to evaluate a proposal to conduct a voluntary corrective action involving the 1202 

closure of two former solid waste disposal areas at the Los Alamos Airport within TA-73 1203 

at LANL. 1204 

• Final Environmental Assessment for the Proposed Consolidation of Neutron Generator 1205 

Tritium Target Loading Production (DOE/EA-1532) (2005).  This EA analyzed the 1206 

potential effects of a proposal to consolidate tritium production operations by relocating 1207 

to Sandia National Laboratories, New Mexico, the tritium target loading operations 1208 

conducted at LANL. 1209 

As already stated, decisions to implement projects based on these impact analyses, together with 1210 

the decision to implement the Preferred Alternative analyzed in the 1999 SWEIS, form the basis 1211 

of the No Action Alternative analyzed in this SWEIS.  As such, the impacts projected for each 1212 

action either implemented or to be implemented at LANL based on these NEPA compliance 1213 

reviews are considered and incorporated by reference into this SWEIS impact analysis.  1214 

Similarly, routine maintenance, construction, and support activities that are necessary to maintain 1215 

the availability, viability, and safety of LANL, and that individually and cumulatively have 1216 

negligible effects on the environment, are also incorporated into this SWEIS analysis. 1217 

Consideration of Future Projects and Emerging Actions Affecting Los Alamos National 1218 

Laboratory 1219 

In addition to the actions for which NEPA analyses have been completed since 1999 and the 1220 

project-specific actions that are analyzed in this SWEIS, there are other interim actions that 1221 

NNSA could contemplate for LANL during the time that this SWEIS is under development.  In 1222 

conformance with CEQ regulations regarding interim actions, these actions would be justified 1223 

independently from the analyses in this SWEIS, would be supported by separate environmental 1224 

analyses, and would not prejudice the decisions to be made regarding the level of operations at 1225 

LANL by limiting alternatives (40 CFR Part 1506.1).  Actions that are currently being 1226 

contemplated and are undergoing separate NEPA review during the timeframe that the SWEIS is 1227 

being developed are summarized below.  Additional actions that have not been sufficiently 1228 

developed at this time could also be identified and would undergo the appropriate level of NEPA 1229 

analysis. 1230 

1231 
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• Draft Environmental Impact Statement for the Operation of the Biosafety Level 3 (BSL-3) 1231 

Facility at the Los Alamos National Laboratory (DOE/EIS-0388D).  In 2002, NNSA 1232 

issued the Environmental Assessment for the Proposed Construction and Operation of a 1233 

Biosafety Level 3 Facility at Los Alamos National Laboratory, Los Alamos, New Mexico 1234 

(DOE/EA-1364), and reached a FONSI (DOE 2002c).  Subsequently, the facility, 1235 

containing two Biosafety Level 3 and one Biosafety Level 2 laboratories, was constructed 1236 

in TA-3.  Due to the need to consider new circumstances and information relevant to the 1237 

actual construction of the Biosafety Level 3 Facility and its future operation, NNSA 1238 

withdrew the 2002 FONSI as it applies to operating this facility.  NNSA has since 1239 

determined that an EIS should be prepared that reevaluates the proposed operations of the 1240 

facility as it has been constructed.  The Draft BSL-3 EIS is being prepared during the 1241 

same timeframe as this SWEIS.  The outcome of that EIS would not affect NNSA’s 1242 

ability to implement any of the alternatives analyzed in this SWEIS. 1243 

• Draft Environmental Impact Statement for the Proposed Consolidation of Nuclear 1244 

Operations Related to Production of Radioisotope Power Systems (Consolidation EIS) 1245 

(DOE/EIS-0373D).  This Draft EIS evaluates the environmental impacts of the Proposed 1246 

Action and alternatives for consolidating radioisotope power system nuclear operations at 1247 

a single site to reduce the security threat in a cost-effective manner, improve program 1248 

flexibility, and to reduce interstate transportation of special nuclear material.  The nuclear 1249 

operations infrastructure required to produce radioisotope power systems currently exists, 1250 

or is planned to exist, at three separate locations:  Oak Ridge National Laboratory in 1251 

Tennessee, LANL in New Mexico, and Idaho National Laboratory in Idaho.  The 1252 

Proposed Action would consolidate radioisotope power system nuclear operations at 1253 

Idaho National Laboratory, thus eliminating safety, security, and transportation issues.  1254 

The Proposed Action also would remove radioisotope power system nuclear operations 1255 

work from TA-55; under the Consolidation EIS No Action Alternative, the operations 1256 

would remain at TA-55.  However, the elimination of radioisotope power systems 1257 

operations would not be necessary to implement any of the alternatives analyzed in this 1258 

SWEIS. 1259 

Future projects that would occur at multiple sites or throughout the Complex may also undergo 1260 

NEPA review during the timeframe of this analysis.  Projects that could potentially affect 1261 

activities at LANL include:  1262 

• Supplement to the Stockpile Stewardship and Management Programmatic Environmental 1263 

Impact Statement - Complex 2030 (Complex 2030 SEIS) (DOE/EIS-0236-S4).  In 1264 

October 2006, NNSA issued an NOI (71 FR 61731) to prepare a programmatic EIS to 1265 

analyze the environmental impacts from the continued transformation of the United 1266 

States’ nuclear weapons complex by implementing NNSA’s vision of the Complex as it 1267 

would exist in 2030, which NNSA refers to as Complex 2030, as well as alternatives.  1268 

NNSA’s proposed action is to continue currently planned modernization activities; 1269 

NNSA would select a site for a consolidating plutonium research and development, 1270 

surveillance, and pit manufacturing; consolidate special nuclear materials throughout the 1271 

complex; consolidate, relocate, or eliminate duplicative facilities and programs and 1272 

improve operating efficiencies; identify one or more sites for conducting NNSA flight test 1273 
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operations; and accelerate nuclear weapons dismantlement activities.  LANL is being 1274 

considered as a potential location for the consolidated plutonium center or for a 1275 

consolidated nuclear production center, either of which entails consolidation of special 1276 

nuclear materials storage.  The Complex 2030 SEIS will also evaluate consolidating other 1277 

activities that are currently part of the mission work assignments at LANL, including 1278 

hydrotesting, high explosives research and development, tritium research and 1279 

development, and major environmental testing.  The NOI also announced cancellation of 1280 

the previously planned Supplemental Programmatic Environmental Impact Statement on 1281 

Stockpile Stewardship and Management for a Modern Pit Facility (DOE/EIS-0236-S2).  1282 

Depending upon decisions made for Complex 2030, NNSA may decide to reduce certain 1283 

operations at LANL, including a reversal of its 2004 decision to construct and operate the 1284 

nuclear facility portion of the Chemistry and Metallurgy Research Replacement Facility at 1285 

this site. 1286 

• Programmatic Environmental Impact Statement for the Global Nuclear Energy 1287 

Partnership (GNEP PEIS).  In January 2007, DOE issued an NOI (72 FR 331) for GNEP, 1288 

whose purpose is to encourage expansion of domestic and international nuclear energy 1289 

production while reducing nuclear proliferation risks, and reduce the volume, thermal 1290 

output, and radiotoxicity of spent nuclear fuel before disposal in a geologic repository.  1291 

To accomplish this, DOE proposes to design, build, and operate three facilities – a 1292 

nuclear fuel recycling center, an advanced recycling reactor, and an advanced fuel cycle 1293 

research facility.  LANL is a potential location for the advanced fuel cycle research 1294 

facility, which would perform research and development of spent nuclear fuel recycling 1295 

processes and other advanced nuclear fuel cycles.  DOE held a scoping meeting for the 1296 

GNEP PEIS on March 1, 2007, in Los Alamos, New Mexico.  Another dozen scoping 1297 

meetings were held in potentially affected communities across the country during the 1298 

scoping period, which ended June 4, 2007.  DOE intends to issue a Draft GNEP PEIS in 1299 

2007. 1300 

• Environmental Impact Statement on the Disposal of Greater-Than-Class-C Low-Level 1301 

Radioactive Waste (GTCC EIS).  In June 2007, DOE issued a Notice of Intent to prepare 1302 

an EIS to address disposal of low-level radioactive waste generated by activities licensed 1303 

by the Nuclear Regulatory Commission or an Agreement State that have radionuclides in 1304 

concentrations exceeding 10 CFR 61 Class C limits (__ FR _____).  This EIS would also 1305 

consider DOE waste having similar characteristics.  Currently there is no location for 1306 

disposal of Greater-Than-Class C waste and DOE is responsible for such disposal under 1307 

the Low-Level Radioactive Waste Policy Amendments Act (Public Law 99-240).  LANL 1308 

is being considered as one of eight candidate DOE disposal sites for Greater-Than-1309 

Class C waste in the GTCC EIS, along with a generic commercial disposal facility option 1310 

in arid and humid environments.  DOE is evaluating several disposal technologies in the 1311 

GTCC EIS including geologic repositories, intermediate depth boreholes, and enhanced 1312 

near surface disposal facilities.  Certain sealed sources managed by LANL under the Off-1313 

Site Source Recovery Project could be candidates for disposal in a site selected by DOE 1314 

following completion of the EIS.  The Off-Site Source Recovery Project would continue 1315 

to collect and manage sealed sources independent of any decisions that would result from 1316 

the GTCC EIS. 1317 

1318 
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1.6 Public Involvement 1318 

The process of preparing an EIS provides opportunities for public involvement (see Figure 1–4).  1319 

These opportunities include the scoping process and the public comment period for the EIS.  The 1320 

scoping process is required by 40 CFR Part 1501.7 while the public comment period is required 1321 

by 40 CFR Part 1503.1.  Section 1.6.1 summarizes the scoping process, major comments 1322 

received from the public, and changes made by NNSA in response to the public comments.  1323 

Section 1.6.2 summarizes the public comment period process, major comments raised by the 1324 

public, and NNSA’s responses to those comments. 1325 

1.6.1 Scoping Process 1326 

As a preliminary step in the development of an EIS, regulations established by the CEQ (40 CFR 1327 

Part 1501.7) and DOE require “an early and open process for determining the scope of issues to 1328 

be addressed and for identifying the significant issues related to a Proposed Action.”  The 1329 

purpose of this scoping process is: (1) to inform the public about a Proposed Action and the 1330 

Alternatives being considered, and (2) to identify and clarify issues relevant to the EIS by 1331 

soliciting public comments. 1332 

On January 5, 2005, NNSA published an NOI to 1333 

prepare a Supplemental SWEIS in the Federal 1334 

Register (70 FR 807) (see Appendix A).  NNSA 1335 

provided the public an opportunity to participate in the 1336 

scoping process through a public scoping meeting held 1337 

on January 19, 2005, in Pojoaque, New Mexico, and 1338 

through receipt of comments via the U.S. Postal 1339 

Service, a special DOE Internet address, a toll-free 1340 

phone line, and a facsimile phone line.  The public 1341 

scoping period ended February 17, 2005.  1342 

Approximately 225 comments were received from 1343 

citizens, interested groups, local officials, and 1344 

representatives of Native American Pueblos in the 1345 

vicinity of LANL during the scoping process.  All 1346 

comments received were reviewed for consideration by 1347 

NNSA in proceeding with this NEPA analysis. 1348 

Summary of Major Scoping Comments   1349 

Multiple comments were made regarding the type of 1350 

NEPA document that NNSA should prepare.  There 1351 

were comments calling for development of a new 1352 

SWEIS rather than a supplement to the 1999 SWEIS.  1353 

Justifications for a new SWEIS included changes in 1354 

operations and the environment, issuance of the 1355 

Consent Order (NMED 2005), concerns about 1356 

inadequacies of the 1999 SWEIS, contaminants in the 1357 

environment, and others.  Regarding the scope of the 1358 

Figure 1–4  National 
Environmental Policy Act Process 
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document, comments included the desire to see a Reduced Operations Alternative, a Greener 1359 

Alternative, and a “true No Action Alternative”.  In response, NNSA prepared this SWEIS 1360 

instead of a Supplemental SWEIS, as originally proposed.  This SWEIS includes analysis of a 1361 

Reduced Operations Alternative to assess the impacts of continued operation of LANL, with 1362 

certain facilities operating at lower levels.  Two alternatives that were suggested for inclusion in 1363 

the new SWEIS are not analyzed.  A “true No Action Alternative,” understood to mean a 1364 

cessation of LANL operations, is not included, nor is a distinct “Greener Alternative.”  The 1365 

reasons these alternatives were considered and dismissed from further evaluation are discussed in 1366 

Chapter 3, Section 3.5. 1367 

Other public comments focused on ensuring that certain facilities, processes, and activities at 1368 

LANL were included in the SWEIS.  In general, all facilities, processes, and other activities at 1369 

LANL have been included.  Operation of the Biosafety Level 3 Facility is being addressed in a 1370 

separate EIS; however, a summary of the potential impacts is included in the cumulative impacts 1371 

section of this SWEIS. 1372 

A range of comments on environmental changes since the release of the 1999 SWEIS were also 1373 

received, including general questions on New Mexico’s drought and the impacts of the Cerro 1374 

Grande Fire.  Other comments stressed that the most recent environmental monitoring and 1375 

hydrological data be incorporated and addressed.  Chapter 4 summarizes the results of a number 1376 

of studies performed following the Cerro Grande Fire to determine the impacts the fire had on 1377 

the movement of contaminants.  Appendix F presents a comparison of levels of environmental 1378 

contamination based on composite samples of groundwater, stormwater runoff, sediments, and 1379 

soil as measured over the years since the Cerro Grande Fire to similar sample results presented in 1380 

the 1999 SWEIS.  In addition, the most recent publicly available environmental reports have been 1381 

incorporated into the analyses of this SWEIS. 1382 

NNSA received comments from local Native American Tribes that reflected concerns related to 1383 

LANL operations and human and environmental health problems in their communities.  They 1384 

believe health issues were not properly addressed in the 1999 SWEIS or ROD and would like to 1385 

see a more detailed analysis.  NNSA believes this SWEIS conforms to the established NEPA 1386 

requirements and practices for analyzing and presenting these impacts and made no specific 1387 

changes in response to these comments. 1388 

Other concerns identified by commentors in the scoping process were related to analyzing the 1389 

impacts of reduced air monitoring, improving the air quality and soil analysis, increasing the 1390 

discussion of cleanup activities, addressing land conveyance and transfer, and questioning the 1391 

scope of the accident analyses.  NNSA addressed all of these topics in the Draft SWEIS and in 1392 

this Final SWEIS. 1393 

Certain groups of comments from the scoping process were not included in the analysis of this 1394 

SWEIS.  These included comments regarding accountability of LANL management, the transfer 1395 

of LANL management, worker turnover, and worker morale. 1396 
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1.6.2 Public Comments on the Draft LANL SWEIS 1397 

Once the Draft EIS is completed, regulations require that it be issued publicly to obtain the 1398 

comments of any Federal agency that has jurisdiction by law or special expertise with respect to 1399 

any environmental impact involved or which is authorized to develop and enforce environmental 1400 

standards; appropriate State and local agencies; Native American Tribal Governments, when the 1401 

effects may be on a reservation; and the public, which consists of those persons or organizations 1402 

who may be interested or affected (40 CFR Part 1503.1). 1403 

NNSA issued a notice of availability for the Draft SWEIS in July 2006 (71 FR 38638).  The 1404 

formal public comment period, originally scheduled for 60 days, lasted 75 days, beginning on 1405 

July 7, 2006 and ending on September 20, 2006.  During this comment period, public hearings 1406 

were held in Los Alamos, Española, and Santa Fe, New Mexico.  In addition, Federal agencies, 1407 

state and local governmental entities, Native American Tribal Governments, and the general 1408 

public were encouraged to submit comments via the U.S. mail, e-mail, a toll-free telephone 1409 

number, and a toll-free fax line.  Approximately 1,600 comments were received.  NNSA 1410 

considered all comments, including those received after the comment period ended, in evaluating 1411 

the accuracy and adequacy of the Draft SWEIS and to determine whether its text needed to be 1412 

corrected, clarified, or otherwise revised. 1413 

Upon receipt, all comment documents (e-mail, letter, telefax, transcribed phone messages) are 1414 

entered into a tracking system for management during the comment response process.  The 1415 

transcript from each public hearing is also entered into the system as a comment document.  All 1416 

comment documents are included in the Administrative Record.  The text of each comment 1417 

document is delineated into individual, sequentially numbered comments and responses are 1418 

developed for each comment, as appropriate.  A copy of each comment document, including 1419 

transcripts, along with NNSA’s response to each comment, is included in Volume 3, Comment 1420 

Response Document, Section 3, Public Comments and NNSA Responses, of the SWEIS in a side-1421 

by-side format. 1422 

Summary of Major Issues 1423 

Several topics raised by public comments on the Draft SWEIS are of broad interest or concern, or 1424 

require a detailed response.  The following discussion presents a summary of these major issues 1425 

and NNSA’s responses.  Many of these issues are presented in more detail in the Comment 1426 

Response Document, Section 2, Major Issues, of the SWEIS. 1427 

Opposition to Nuclear Weapons and Pit Production – Commentors expressed general 1428 

opposition to nuclear weapons and pit production.  Nuclear weapons are seen as unnecessary, 1429 

immoral, unethical, and violating international nonproliferation treaties, and should be 1430 

eliminated.  Some commentors also called into question the need for pit production because of 1431 

the apparent long life of plutonium pits. 1432 

NNSA acknowledges that there is wide-spread opposition to the production of nuclear weapons 1433 

and their components; however, nuclear deterrence will continue to be a cornerstone of U.S. 1434 

national security policy for the foreseeable future.  LANL’s national security responsibilities are 1435 

to provide support for NNSA’s core mission which includes ensuring a safe and reliable nuclear 1436 
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stockpile; a cessation of these activities would be counter to national security policy as 1437 

established by Congress and the President.  Therefore, as discussed in Chapter 3, Section 3.5, 1438 

ending these activities at LANL is not being considered in the SWEIS.  Maintaining an existing 1439 

nuclear weapon stockpile for safety and security reasons is not in violation of any current 1440 

nonproliferation treaty to which the U.S. is a signatory.  Stockpile stewardship capabilities at 1441 

LANL are currently viewed by the U.S. as a means to further the Nation’s nonproliferation 1442 

objectives.  Continued confidence in the Nation’s nuclear stockpile capabilities is likely to 1443 

remain important in future arms control negotiations as the size of the stockpile continues to be 1444 

reduced in accordance with international treaties.  Regarding pit lifetime, NNSA has reviewed pit 1445 

lifetime studies and has concluded that the degradation of plutonium in nuclear weapons will not 1446 

affect warhead reliability for a minimum of 85 years; however, the production rate of 80 pits per 1447 

year provides a bounding scenario and provides operational flexibility to meet national security 1448 

needs. 1449 

NEPA Process – Commentors expressed a variety of concerns related to the implementation of 1450 

the NEPA process for the LANL SWEIS, including an inadequate scoping process, inadequate 1451 

time to review the Draft SWEIS, inadequate timing and number of public hearings, lack of 1452 

availability of references for public review, and the need to include not-yet completed technical 1453 

studies. 1454 

In implementing the NEPA process, NNSA provided reasonable opportunities for the public to 1455 

provide input, including a scoping period and a comment period for the Draft SWEIS.  NNSA 1456 

announced a scoping period and scoping meeting based on the plans to prepare a supplement to 1457 

the 1999 SWEIS.  Subsequently, NNSA determined that it would prepare a new SWEIS rather 1458 

than a supplemental SWEIS, consistent with the sentiment expressed in some scoping comments.  1459 

NNSA believes that the scoping comments apply equally to a supplement to the previous SWEIS 1460 

or to a new SWEIS.  For review of the Draft SWEIS, NNSA originally provided for a 60-day 1461 

comment period; in response to requests for additional time, the comment period was extended 1462 

by 15 days for a total of 75 days.  The number and location of public hearings was consistent 1463 

with past LANL practices; in addition, all public announcements regarding the Draft SWEIS 1464 

identified a number of other means by which the public could provide comments (U.S. mail, e-1465 

mail, fax, or toll-free phone message).  References used in the Draft SWEIS were available to the 1466 

public in reading rooms in Los Alamos, Santa Fe, and Albuquerque, New Mexico, also 1467 

consistent with past LANL practices.  Commentors noted that the Draft SWEIS had referenced a 1468 

draft public health assessment prepared by the Agency for Toxic Substances and Disease 1469 

Registry; this study has since been finalized.  Other concerns were that updates to seismic 1470 

hazards analysis and the TA-54 Area G performance assessment should be included in the 1471 

SWEIS.  To the extent possible, the most recent technical documents, including an update to the 1472 

seismic hazard analysis, completed in 2007, are considered in the Final SWEIS analyses.  1473 

Information under development that is not available for use in the Final SWEIS, such as the 1474 

updated Area G performance assessment, will be considered as it becomes available and, in 1475 

accordance with the NEPA compliance process, the SWEIS impact analyses will be reviewed 1476 

and supplemented as necessary based on the newly available information. 1477 

Alternative Missions – Commentors suggested changing LANL’s mission of supporting stockpile 1478 

stewardship activities to another, non-weapons related mission.  Examples of alternative 1479 

missions suggested by commentors include development of renewable resources including solar, 1480 
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wind, and biomass; development of environmental cleanup technologies; addressing global 1481 

climate change; development of the use of hydrogen fuel cells; and development of anti-terrorism 1482 

and nonproliferation tools. 1483 

As indicated above, the purpose of the continued operation of LANL is to provide support for 1484 

NNSA’s core mission as directed by Congress and the President, which includes ensuring a safe 1485 

and reliable nuclear stockpile.  A cessation of these activities would be counter to national 1486 

security policy and therefore, is not being considered in the SWEIS.  Certain of the research areas 1487 

identified by commentors are currently performed at LANL and therefore are part of the 1488 

No Action Alternative.  These research activities, including research related to national health 1489 

issues waste minimization, and environmental issues, and international nuclear safety, would 1490 

continue to be conducted over the next 5 years regardless of the alternative selected. 1491 

Modernization of the Nuclear Weapons Complex – Commentors requested to delay completion 1492 

of the LANL SWEIS until the Supplement to the Stockpile Stewardship and Management 1493 

Programmatic Environmental Impact Statement  - Complex 2030 (Complex 2030 SEIS) 1494 

(DOE/EIS-0236-S4) is completed because the Complex 2030 SEIS has a broader view of the 1495 

need for, and level of, pit manufacturing, and will address impacts of the Reliable Replacement 1496 

Warhead Program.  Comments also include requests to address environmental impacts from 1497 

implementation of the Reliable Replacement Warhead Program in this SWEIS since reliable 1498 

replacement warheads would be produced at TA-55 within the next five years. Commentors also 1499 

requested the removal of references to a modern pit facility from the SWEIS. 1500 

This LANL SWEIS focuses on continuing site-specific activities and new projects that may be 1501 

initiated within the next 5 years at LANL, whereas the Complex 2030 SEIS addresses 1502 

programmatic issues of modernization and consolidation of the nuclear weapons complex over a 1503 

much longer timeframe.  As such, the timing of and analyses in the LANL SWEIS is independent 1504 

of the Complex 2030 SEIS.  Regarding the analysis of environmental impacts from producing 1505 

reliable replacement warheads, although designs for a possible reliable replacement warhead 1506 

have been developed, it is premature to evaluate site-specific impacts of the Reliable 1507 

Replacement Warhead Program because no decisions have been made relative to moving forward 1508 

with the program, much less where various activities would be conducted.  The NOI for the 1509 

Complex 2030 SEIS announced cancellation of proposals to construct a modern pit facility; 1510 

consequently, analyses in this SWEIS no longer consider a modern pit facility as a reasonably 1511 

foreseeable event.  LANL is one of the sites under consideration in the Complex 2030 SEIS for a 1512 

consolidated plutonium center or a consolidated nuclear production center, but at this stage of 1513 

SEIS development, information on impacts is not available for inclusion in this SWEIS. 1514 

Water Resources – Commentors expressed concern about the impacts of LANL operations on 1515 

groundwater in the regional aquifer and surface water in the Rio Grande, and consequently, the 1516 

safety of the drinking water to local and downstream users. 1517 

Monitoring of groundwater has been performed at LANL for many decades and at numerous 1518 

locations within and around LANL.  The locations include springs, drinking water supply wells, 1519 

shallow monitoring wells, intermediate-depth monitoring wells, and a variety of different 1520 

monitoring well types for the regional aquifer.  LANL will continue in its phased approach to 1521 

determining which wells are needed and in what locations to satisfy long-term compliance 1522 
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monitoring needs.  The information presented in the SWEIS relies on the best information 1523 

available, and primarily on data from the types of wells and screens that have high quality results.  1524 

Some contaminants are present onsite at levels above applicable standards and guidelines.  1525 

Elevated levels are investigated to confirm the validity of the results, determine the source and 1526 

extent of the contamination, and evaluate needed control and cleanup technologies.  Confusion 1527 

regarding the presence of contaminants in samples caused by the presentation of data in 1528 

Appendix F of this SWEIS has been addressed by better explaining the purpose, development, 1529 

and use of the data and contrasting them with the data on detected contaminants reported in the 1530 

annual LANL environmental surveillance reports.  There have been concerns regarding 1531 

neptunium-237 in the regional aquifer.  The values of neptunium-237 listed in Appendix F are a 1532 

result of the conservative statistical interpretation of the analyses.  The minimum detectable 1533 

activity for this radioisotope was found to be greater than the reported values using laboratory 1534 

gamma spectrometry analytical methods.  This indicates that neptunium was not present, but 1535 

rather that the results were an artifact of the analytical method.  An alternate analytical method, 1536 

alpha spectrometry, has been shown to have a significantly lower minimum detection level for 1537 

neptunium-237 and has been used to measure groundwater samples in and around LANL in 1538 

2006.  The results of these environmental sample measurements to date have shown no 1539 

neptunium-237 present in regional aquifer groundwater.  Plutonium-239, plutonium-240, and 1540 

strontium-90 have been detected in samples from Los Alamos water supply wells taken on only 1541 

one or two dates, indicating a systematic error by the analytical laboratory.  This conclusion was 1542 

confirmed by reanalysis of numerous samples and contradictory results from field and laboratory 1543 

duplicate samples. 1544 

Remediation of water resources containing or potentially containing contaminants is carried out 1545 

consistent with DOE and external regulatory requirements.  For example, the 2005 Compliance 1546 

Order on Consent (Consent Order) requires investigations to fully characterize the nature, extent, 1547 

fate, and transport of contaminants subject to the Consent Order that have been released to 1548 

surface water, groundwater, and other environmental media.  Following the investigations, 1549 

corrective measures are evaluated, proposed, authorized, and implemented as needed, to meet 1550 

quantitative surface water and groundwater cleanup levels prescribed in Section VIII of the 1551 

Consent Order. 1552 

Sampling in 2005 and 2006 indicates that chromium contamination is present in the regional 1553 

aquifer in a limited area beneath Sandia and Mortandad Canyons and in perched groundwater 1554 

beneath Mortandad Canyon.  Chromium contamination was not detected in water-supply wells.  1555 

The LANL contractor has prepared an Interim Measures Work Plan for Chromium 1556 

Contamination in Groundwater (LANL 2006h).  An interim measures investigation report 1557 

prepared in 2006 provides a basis for follow-on work (LANL 2006c).  The report found that the 1558 

main source of hexavalent chromium was chromium-treated cooling water from a TA-3 power 1559 

plant at the head of Sandia Canyon during its operations between 1956 and 1972.  Additional 1560 

data collection from other regional groundwater monitoring wells is needed to further assess the 1561 

extent of LANL-derived chromium contamination.   Recommendations included additional data 1562 

collection on chromium and other chemicals for use in risk assessments and the selection of 1563 

corrective action remedies. 1564 
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Despite the detection of polychlorinated biphenyls in stormwater runoff within the LANL site 1565 

boundaries, available data show no discernible impacts on polychlorinated biphenyls 1566 

concentrations in the Rio Grande. 1567 

Offsite Contamination – Commentors expressed concern about offsite contamination from past 1568 

and proposed LANL operations.  Some commentors were concerned that increased activities 1569 

would lead to new contamination.  They questioned increasing pit production when LANL had 1570 

not controlled releases in the past.  Other commentors stated concerns that contaminants could 1571 

appear outside the site boundaries and affect residents of nearby communities or those living 1572 

down wind or down river from LANL. 1573 

Chapter 6 of this SWEIS describes the environmental laws and regulations that apply to LANL 1574 

operations.  LANL operations do result in emissions to the air and discharges of surface water, 1575 

but all of these emissions and discharges are in accordance with regulations established to protect 1576 

public health and safety.  The LANL contractor demonstrates compliance through environmental 1577 

monitoring and reporting, which includes statistical analysis and other methods to determine 1578 

which results are indicative of the actual presence of a contaminant.  Chapter 4 describes the 1579 

current environment and presents, for resource areas with annually measurable parameters, recent 1580 

data that show compliance status with regulations and permits.  Compliance status is based on 1581 

data contained in the annual environmental surveillance reports that are required for DOE sites 1582 

and are publicly available.  Foodstuff in the region is regularly analyzed with no contamination 1583 

resulting from LANL operations having been found.  Waters and sediments along the Rio Grande 1584 

historically have shown relatively small impacts from LANL operations.  All base flow samples 1585 

from the Rio Grande had pollutant concentrations below drinking water standards and standards 1586 

for the protection of aquatic life, wildlife habitat, and irrigation.  None of the radionuclides 1587 

commonly associated with LANL operations were detected, except for uranium; uranium 1588 

concentrations (0.5 to 2 milligrams per liter) were consistent with naturally occurring levels in 1589 

regional waters and well below the Federal drinking water standard of 30 milligrams per liter. 1590 

Waste Management – Commentors were concerned about the large quantities of wastes 1591 

projected in the SWEIS, particularly for the Expanded Operations Alternative.  Commentors 1592 

questioned the continued generation of waste, particularly when significant legacy waste 1593 

remains onsite and remediation work is incomplete; where the ultimate disposition of the waste 1594 

would occur; and the impacts associated with waste storage and disposal, including the impacts 1595 

from potential accidents.  Commentors also questioned the continued practice of onsite disposal 1596 

of low-level radioactive waste in unlined trenches, citing its impacts on water resources and a 1597 

general opposition to onsite disposal. 1598 

Although LANL has instituted a pollution prevention and waste minimization program (see 1599 

Chapter 4, Section 4.9), operation of LANL in support of DOE’s core missions will generate 1600 

radioactive and chemical wastes.  NNSA will continue to manage waste in a manner that 1601 

minimizes environmental and human health impacts and complies with regulatory requirements 1602 

and DOE policies and procedures.  Mixed low-level radioactive waste and solid and chemical 1603 

wastes will be shipped to offsite treatment or disposal facilities.  Disposal capacity is adequate 1604 

for these wastes.  Low-level radioactive waste may be disposed of onsite or at offsite commercial 1605 

or DOE disposal facilities, while transuranic waste will be disposed of at WIPP.  Increased pit 1606 

production, as analyzed in the Expanded Operations Alternative, would not result in a significant 1607 
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increase in the volume of waste.  The primary contribution to the large increase in waste volume 1608 

under this alternative would be from the environmental remediation, complete removal option, in 1609 

which buried wastes located in MDAs and other contaminated media at the site would be 1610 

removed.  In this case, the transuranic waste volume projected from postulated full removal of all 1611 

MDAs at LANL may cause the total transuranic waste volume to exceed the volume attributable 1612 

to LANL in the WIPP Supplemental EIS, primarily due to waste that was buried before 1970 1613 

when DOE began storing transuranic waste.  Decisions about disposal of this transuranic waste, 1614 

if generated, would be made within the context of needs of the entire DOE Complex.  Regarding 1615 

the use of unlined pits, future use of lined pits rather than unlined pits for low-level radioactive 1616 

waste disposal at LANL is being evaluated as part of the required review and update of the 1617 

Area G performance assessment and composite analysis. 1618 

Some wastes would be managed at LANL that cannot be accepted at WIPP or other currently 1619 

operating and authorized disposal facilities, including commercial sealed sources containing 1620 

radionuclides in concentrations exceeding the Class C limits in 10 CFR Part 61 and DOE sealed 1621 

sources containing non-defense transuranic isotopes with similar characteristics.  These wastes 1622 

would be safely stored until they can be disposed of pursuant to the Low-Level Radioactive 1623 

Waste Policy Amendments Act of 1985 (Public Law 99-240).  DOE has issued a Notice of Intent 1624 

to prepare an Environmental Impact Statement for the Disposal of Greater-Than-Class C Low-1625 

Level Radioactive Waste (__ FR _____).  Several options for disposal of this waste and other 1626 

DOE waste having similar characteristics are being considered. 1627 

Water Use – Commentors expressed concerns that implementation of the Expanded Operations 1628 

Alternative would require the use of too much water and could exceed available water rights. 1629 

Total and consumptive water use at LANL have actually decreased since 1999, in part due to 1630 

water conservation efforts.  DOE transferred 70 percent of its water rights for LANL, and leases 1631 

the remaining 30 percent, to Los Alamos County.  DOE is now a County water customer, and is 1632 

billed and pays for the water it uses in accordance with a water service contract.  LANL 1633 

operational water demands would remain within DOE’s water use target ceiling quantity.  Water 1634 

demands at LANL combined with the larger and growing demands of other Los Alamos County 1635 

users could require up to 98 percent of the currently available water rights. 1636 

Consent Order and Environmental Restoration – Noting that activities to implement the March 1637 

2005 Compliance Order on Consent (Consent Order) were included only in the Expanded 1638 

Operations Alternative, commentors were concerned that NNSA considered compliance with the 1639 

Consent Order optional.  Commentors doubted that cleanup was being addressed and thought 1640 

that cleanup should be completed before NNSA contemplated increased pit production or 1641 

generated additional waste at LANL. 1642 

NNSA does not consider compliance with the Consent Order to be optional and is not linking 1643 

Consent Order compliance with decisions about pit production, proposed new projects or 1644 

activities, other increased operational levels, or waste generated from other LANL activities.  The 1645 

NNSA Administrator could choose to implement the alternatives analyzed in this SWEIS either 1646 

in whole or in part.  NNSA intends to implement actions necessary to comply with the Consent 1647 

Order regardless of whether it implements other actions analyzed for the Expanded Operations 1648 

Alternative.  Chapter 2, Section 2.2.6, summarizes the progress made in the LANL 1649 
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environmental restoration project since 1999.  Appendix I analyzes options related to future 1650 

cleanup actions that could be undertaken. 1651 

Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test Facility – 1652 

Commentors expressed concern about open burning of uranium and the effects this would have 1653 

on air, water, soil, and human health.  Some commentors mentioned that large amounts of 1654 

depleted uranium have been used in the past and might remain in the environment, and that a 1655 

more comprehensive monitoring program to monitor open burning and detonation sites is 1656 

needed.  Others questioned the use of foam and its effect on emissions. 1657 

There are no experiments or activities at LANL that would involve the burning of depleted 1658 

uranium.  High explosives and explosives-contaminated materials (not including depleted 1659 

uranium) are burned or detonated in accordance with a Resource Conservation and Recovery Act 1660 

(RCRA) permit as a hazardous waste treatment to render the materials safe for disposal.  The 1661 

State of New Mexico open burning permits that would allow a variety of experiments and testing 1662 

have been withdrawn.  Experiments at the Dual Axis Radiographic Hydrodynamic Test Facility 1663 

are subject to specific monitoring requirements.  Sampling is performed to better understand the 1664 

levels of contamination at the firing sites, the success of decontamination efforts, and the success 1665 

of mitigation techniques that are applied to specific experiments.  LANL monitoring programs 1666 

are regularly reviewed and adjusted to take into account the latest trends in results.  Past emission 1667 

levels analyzed through the existing LANL monitoring programs and those projected in this 1668 

SWEIS would not be expected to cause unacceptable impacts on human health or the 1669 

environment.  The use of aqueous foam was implemented at the Dual Axis Radiographic 1670 

Hydrodynamic Test Facility to reduce the amount of particulates released.  The use of foam is 1671 

estimated to reduce fine particulates by 50 to 95 percent depending on the individual shot.  The 1672 

foam breaks down and is rinsed to a sump from which it is pumped and sent to the Radioactive 1673 

Liquid Waste Treatment Facility for treatment.  This additional, non-hazardous waste was 1674 

included in the waste analysis in this SWEIS. 1675 

Environmental Justice – Commentors expressed concerns about the adequacy of the 1676 

Environmental Justice analysis in the SWEIS, indicating that it does not meet the requirements of 1677 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority and Low-1678 

Income Populations.  They also were concerned that environmental justice was not properly 1679 

addressed in cumulative impacts and that the special pathways were not adequately analyzed.  1680 

Some commentors took exception to statements in the SWEIS that there are no disproportionately 1681 

high and adverse impacts to low-income and minority populations. 1682 

NNSA acknowledges there are different approaches that could be used to assess the 1683 

environmental justice impacts from continuing to operate LANL.  As discussed in Chapter 5, 1684 

Section 5.11, Environmental Justice, NNSA has met the objectives of Executive Order 12898 to 1685 

investigate environmental justice impacts that would be potentially high and adverse and would 1686 

disproportionately affect one group over another.  An analysis of the radiological doses from 1687 

emissions associated with normal operations at LANL to minority and low income populations 1688 

and individuals was added to the Environmental Justice impacts section of the SWEIS.  Under all 1689 

of the alternatives the doses to members of minority populations or low-income populations were 1690 

slightly less than for the members of the population that do not belong to these groups.  In 1691 

response to comments on the Draft LANL SWEIS, NNSA added additional discussion to 1692 
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Chapter 5, Section 5.13, to address the potential for environmental justice cumulative impacts.  1693 

As discussed in Chapter 5, Section 5.11, and Appendix C, NNSA looked at potential exposures 1694 

through special pathways as part of its human health impacts analysis.  The special pathways 1695 

analysis considers ingestion of native vegetation (pinyon nuts and Indian Tea [Cota]), locally 1696 

grown produce and farm products, groundwater, surface water, fish (game and non-game), game 1697 

animals, other foodstuffs and incidental consumption of soils and sediments (on produce, in 1698 

surface water, and ingestion of inhaled dust); adsorption of contaminants in sediments through 1699 

the skin; and inhalation of plant materials.  Even considering these special pathways, NNSA did 1700 

not find disproportionately high and adverse health impacts to minority or low-income 1701 

populations.  While NNSA recognizes commentors objections to NNSA conclusions that the 1702 

analysis in this SWEIS has not identified any disproportionately high and adverse human health 1703 

or environmental impacts on minority or low-income populations under any of the actions or 1704 

alternatives analyzed in the SWEIS, NNSA believes this to be the correct conclusion.  The 1705 

greatest impacts would generally affect those living closest to LANL, for example those within 1706 

Los Alamos County, which has a low percentage of minority and low-income populations.  1707 

Chapter 5, Section 5.11, has been expanded to include more detailed discussion of the 1708 

environmental justice analysis. 1709 

Comparison to Rocky Flats Plant – Commentors oppose continued or expanded levels of pit 1710 

production and associated activities at LANL, concerned that these activities would result in 1711 

health and safety problems.  Commentors cited past performance at the Rocky Flats Plant as 1712 

being indicative of NNSA’s continued and future operations, inferring that similar activities at 1713 

LANL would result in similar environmental contamination and human health effects. 1714 

A number of factors including much, much lower pit production levels; a heightened awareness 1715 

of safety and environmental issues; newer facilities and technologies; more stringent 1716 

environmental and nuclear safety regulations; a higher level of scrutiny by regulators and 1717 

independent oversight organizations; and more controlled operational and management practices 1718 

support the conclusion that LANL operations are not comparable to operations at the Rocky Flats 1719 

Plant.  The Rocky Flats Plant produced thousands of pits per year until it ceased operation in 1720 

1989.  Under the SWEIS Expanded Operations Alternative, LANL would produce a maximum of 1721 

80 pits per year. 1722 

The Plutonium Facility in TA-55 is a newer facility than those at the Rocky Flats Plant, with an 1723 

improved design that meets current environmental and safety standards.  The Plutonium Facility 1724 

has increased safety margins, stronger structural components, firebreaks and automatic fire 1725 

suppression systems, and more automatic alarms and process controls.  Specifically with respect 1726 

to filtration of process emissions and the problems with the Rocky Flat design, the Plutonium 1727 

Facility has implemented structural designs for fire containments, multiple stages of high-1728 

efficiency particulate air (HEPA) filtration, and firebreaks to prevent, isolate, and confine 1729 

potential fires from spreading through air filtration systems, thus minimizing potential releases to 1730 

the environment.  Additional upgrades, repairs, and replacements of equipment and components 1731 

are proposed under the TA-55 Refurbishment Project as part of the SWEIS Expanded Operations 1732 

Alternative to ensure the facility safety envelope is maintained as the facility and its systems and 1733 

components age. 1734 
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Recommendations of the Defense Nuclear Facilities Safety Board (DNFSB) – Commentors 1735 

expressed their opinion that LANL is not in compliance with DOE and DNFSB safety regulations 1736 

and recommendations; some commentors claimed that some LANL facilities are up to six years 1737 

behind on preparing and submitting their safety documentation to DOE; and certain commentors 1738 

stated that such lack of compliance poses an unacceptable risk to workers, the public and the 1739 

environment.  Commentors stated that the draft SWEIS should fully incorporate, analyze, 1740 

consider, and resolve the serious safety issues raised by the DNFSB. 1741 

The DNFSB was created by Congress in 1988 as an independent oversight organization within 1742 

the Executive Branch of government to provide advice and recommendations to the Secretary of 1743 

Energy regarding protection of public health and safety at DOE’s (now NNSA’s) defense nuclear 1744 

facilities.  As such, the DNFSB is responsible for independent oversight of activities affecting 1745 

nuclear safety within the nuclear weapons complex.  DNFSB has no regulatory authority; it does 1746 

not set standards or promulgate regulations.  Rather, DNFSB reviews safety issues and formally 1747 

reports its findings and recommendations to the highest levels of NNSA regarding the safety of 1748 

nuclear weapons complex facilities.  Procedures are in place for NNSA to review and respond to 1749 

DNFSB recommendations, and to implement recommendations at the sites as appropriate.  1750 

NNSA and the LANL contractor have reviewed DNFSB reports and responded with 1751 

commitments to update and improve safety basis documentation.  The Los Alamos Site Office 1752 

Safety Authorization Basis Team assures the development and approval of adequate controls in 1753 

support of operations at LANL in a safe manner.  LANL nuclear facility operations are based on 1754 

authorization and approval by NNSA from evaluation of the acceptability of existing relevant 1755 

safety documentation. 1756 

The environmental impacts of potential accident scenarios, including accidents caused by human 1757 

error during the performance of high hazard operations, as well as from other types of initiating 1758 

events, are analyzed in the SWEIS.  Safe operation is an intrinsic part of the activities proposed 1759 

and analyzed in the SWEIS.  Nonetheless, NNSA anticipates the possible occurrence of 1760 

operational accidents or natural events and also analyzes the impacts of potential accident 1761 

scenarios as part of the NEPA compliance process so that this information can be part of the 1762 

decision making process on whether or not to proceed with a proposed action.  NNSA has 1763 

recently revised its oversight practices relative to LANL to increase the focus of its resources on 1764 

nuclear safety and security. 1765 

Plutonium Inventory Discrepancies – During the scoping process and again during the review 1766 

of the Draft LANL SWEIS, commentors contended that there were historical differences in  1767 

plutonium inventories, leading to the conclusion that there was a loss of control of the plutonium 1768 

materials and that inventory systems were inaccurate. 1769 

The issue of historical differences in the plutonium inventories has been raised previously.  DOE 1770 

addressed this issue in a 1996 report that notes there are differences in the quantity of plutonium 1771 

according to the accounting books and the quantity measured by a physical inventory.13  It 1772 

                                                 
13 In 1996 DOE issued the report Plutonium: The First 50 Years (DOE 1996).  This report notes that there are differences in the 

quantity of plutonium according to the accounting books and the quantity measured by a physical inventory.  It explains that 
“inventory differences are not explained as losses but are explained as follows: (1) high measurement uncertainty of plant 
holdup (plutonium materials remaining in process tanks, piping, drains, ventilation ducts, and other locations); 
(2) measurement uncertainties because of the wide variations of material matrix; (3) measurement uncertainties due to 
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explains that inventory differences are primarily due to various measurement uncertainties (DOE 1773 

1996).  More recently, NNSA addressed allegations of plutonium discrepancies at LANL.  The 1774 

letter responding to this issue states that “the apparent discrepancy is related to the different 1775 

tracking and reporting procedures for site security and waste management organizations.”  The 1776 

letter concludes that “because of the differences between the tracking and reporting of the site 1777 

security and waste management organizations, comparisons of the information contained in these 1778 

two systems cannot be used to draw conclusions concerning the control and accountability of 1779 

special nuclear material” (NNSA 2006b). 1780 

1.7 Changes from the Draft Environmental Impact Statement 1781 

In preparing the Final LANL SWEIS, NNSA made revisions in response to comments received 1782 

from other federal agencies, state and local government entities, Native American Pueblos, and 1783 

the public.  In addition, the SWEIS was changed to provide additional environmental baseline 1784 

information, include additional analyses, correct inaccuracies and make editorial corrections, and 1785 

clarify text.  NNSA also updated information due to events or notifications made in other 1786 

documents since the Draft SWEIS was provided for public comment in July 2006.  The 1787 

following summarizes the more important changes made to the SWEIS. 1788 

Incorporation of the Updated Environmental and Other Information 1789 

Information was updated in the Final SWEIS to reflect the most recent environmental data from 1790 

Environmental Surveillance at Los Alamos during 2005 (LANL 2006b) and information from the 1791 

2005 SWEIS Yearbook (LANL 2006a).  Data from these reports were incorporated into 1792 

Chapters 2, 3, 4, and 5 as well as certain appendices.  Resource areas most affected include air 1793 

emissions and water discharges, human health, infrastructure (including electrical and water 1794 

usage), and waste management.  Other new information incorporated into the SWEIS analyses 1795 

include a biological assessment, an update to the seismic hazard analysis, and new NMED stream 1796 

water quality standards. 1797 

Appendix F was revised to more clearly indicate the purpose and use of the data included and 1798 

how they relate to the information reported in annual environmental surveillance reports.  The 1799 

data analysis in Appendix F is for the purpose of providing perspective relative to similar data 1800 

presented in the 1999 SWEIS and for use in SWEIS impacts analyses.  Affirmed detection of 1801 

contaminants in the environment is presented in the LANL environmental surveillance reports.  1802 

Appendix F was updated to include an additional year of radionuclide measurements in 1803 

environmental media in and around LANL.  In addition, Appendix F discusses the monitoring 1804 

results for nonradiological chemicals that are part of the LANL environmental surveillance 1805 

program.  Information on nonradiological contaminants for the period of 2001 through 2005 has 1806 

been provided for hexavalent chromium, 1,4-dioxane, and polychlorinated biphenyls.  In 1807 

addition, the perchlorate environmental surveillance information was updated to include the 1808 

results from the most recent year of reporting. 1809 

                                                                                                                                                             
statistical variations in the measurement; (4) lack of measurement technology to accurately measure material; (5) 
measurement uncertainties associated with waste due to material concentration and matrix factors; (6) unmeasured material 
associated with accidental spills; and (7) recording, reporting, and rounding errors.” 
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Chapter 5, Section 5.8.2.3 was updated to include 2005 water use data in the trend analysis.  The 1810 

projected demand on available water rights administered by Los Alamos County decreased from 1811 

101 percent to 98 percent, leading to the conclusion in the Final SWEIS that the water rights 1812 

would not be exceeded if the Expanded Operations Alternative were implemented.  A more 1813 

detailed discussion regarding water use is provided in Chapter 4, Section 4.8.2.3. 1814 

Presentation of Impacts from Consent Order Activities 1815 

The summary of impacts in Chapter 3 has been revised to more readily show the impacts 1816 

associated with activities necessary to comply with the Consent Order.  Under the Expanded 1817 

Operations Alternative, in addition to showing the impacts for the entire alternative, where 1818 

practical, the impacts from implementing the Consent Order have been shown separately and the 1819 

impacts for the balance of the Expanded Operations Alternative are also shown.  This 1820 

presentation of the impacts makes it possible for a reader to see how alternatives compare 1821 

without the influence of Consent Order activities and reinforces the idea that the Administrator 1822 

can select all or part of the Expanded Operations Alternative. 1823 

Environmental Justice 1824 

The Environmental Justice analysis in Chapter 5 was expanded to include radiological doses 1825 

from LANL operations for the following populations within 50 miles (80 kilometers) of LANL: 1826 

white (non-Hispanic), all (total) minorities, American Indians, Hispanic of any race, and low-1827 

income populations.  These data show that the total minority, American Indian, Hispanic, and 1828 

low-income populations would not be subjected to disproportionately high and adverse dose 1829 

impacts from normal operations at LANL. 1830 

Removal of References to a Modern Pit Facility 1831 

Reference to a modern pit facility in the Draft LANL SWEIS was in the context of ensuring that 1832 

reasonably foreseeable future actions were addressed in accordance with the CEQ NEPA 1833 

regulations regarding cumulative impacts.  In October 2006, NNSA issued an NOI to prepare the 1834 

Complex 2030 SEIS.  In addition to announcing its intent to prepare an assessment of the 1835 

environmental impacts from the continued transformation of the nuclear weapons complex, 1836 

NNSA announced cancellation of the previously planned Supplemental Programmatic 1837 

Environmental Impact Statement on Stockpile Stewardship and Management for a Modern Pit 1838 

Facility (DOE/EIS-236-S2).  Therefore, the Final LANL SWEIS does not include a modern pit 1839 

facility in the discussion of cumulative impacts in Chapter 5, Section 5.13. 1840 

Accident Analyses 1841 

The accident analysis has been revised to account for 2006 updates to accident scenarios for 1842 

certain nuclear facilities that resulted in higher consequences and risks than the previous 1843 

scenarios.  Revising the accident analysis also addressed a comment received regarding an 1844 

accident scenario involving a fire in the Plutonium Facility Complex.  Details of the revised 1845 

scenarios are included in Appendix D.  The new accident scenarios were for the Radioassay and 1846 

Nondestructive Testing Facility, the Waste Characterization, Reduction, and Repackaging 1847 

Facility, and the Plutonium Facility Complex.  The new accident scenarios included one scenario 1848 
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for each of the individual facilities, two scenarios involving the Waste Characterization, 1849 

Reduction, and Repackaging Facility and the Plutonium Facility Complex during a seismic event, 1850 

and one scenario involving the Waste Characterization, Reduction, and Repackaging Facility in 1851 

the event of a wildfire.  Relevant results of these new accident scenarios are reported in 1852 

Chapter 5, Section 5.12. 1853 

The discussion of the site-wide seismic accidents was revised to account for new information 1854 

from the updated seismic hazard analysis (LANL 2007).  The new study indicates that the 1855 

seismic hazard is higher than previously understood; that is, the likelihood of earthquakes 1856 

capable of producing strong ground shaking at the LANL site is greater than previously 1857 

estimated.  This would result in changes to the maximum risks of an LCF for the maximally 1858 

exposed individual (MEI), the noninvolved worker and the offsite population under the two 1859 

seismic accidents. 1860 

Terrorism 1861 

The SWEIS has been revised to more fully address the issue of terrorism.  Chapter 4, Section 4.6 1862 

has been expanded to include a description of the safeguards and security that are in place at 1863 

LANL to protect facilities and special nuclear materials from malevolent acts.  Chapter 5, 1864 

Section 5.12, has been revised to include a discussion of the process of assessing vulnerabilities 1865 

of facilities to hostile acts.  These vulnerability assessments guide the enhancement of safeguards 1866 

and security at the site.  A classified appendix has also been prepared to assess the potential 1867 

impacts of terrorist acts. 1868 

Transportation Analysis 1869 

The transportation analysis was revised to address three specific areas.  Responding to comments 1870 

expressing concerns regarding increased pit production, the SWEIS transportation analysis was 1871 

revised to provide a clearer distinction between the shipment requirements for production rates of 1872 

20 and 80 pits per year.  In addition, the impact analysis was revised to bound the impacts of 1873 

transporting uranium-233 between Oak Ridge National Laboratory and LANL and LANL and the 1874 

Nevada Test Site in support of the criticality safety program.  A unit basis transportation impacts 1875 

assessment is also included in Appendix J to provide a basis for assessing impacts of the future 1876 

transport of sealed sources to and from LANL in support of the Off-Site Source Recovery 1877 

Project. 1878 

Alternatives for Upgrading the Radiography Facility 1879 

The Appendix G, Section G.6, project-specific analysis for providing a radiography facility in 1880 

TA-55 has been revised to remove any options that considered use of all or part of the previous 1881 

Nuclear Materials Storage Facility (Building 55-41).  Based on evaluations of the structure of 1882 

Building 55-41, a determination was made that extensive and costly structural upgrades to the 1883 

building to bring it into compliance with requirements for managing special nuclear material – 1884 

roof panel members would need to be replaced and other structural components would need to be 1885 

repaired, replaced, or reconfigured.  This structure was never used for storage of nuclear 1886 

materials and a determination was made in 2006 to demolish the structure.  As an 1887 

uncontaminated structure, the resulting demolition debris could be reused as fill or sent to a solid 1888 
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waste landfill.  In addition to the no action option, Section G.6 analyzes an option of constructing 1889 

a new radiography facility in TA-55. 1890 

Location of the Proposed TRU Waste Facility 1891 

The impacts analysis included in Appendix H, Section H.3, Waste Management Facilities 1892 

Transition, has been revised with respect to the TRU Waste Facility.  The function of the facility 1893 

would primarily be to support operations at the Plutonium Facility Complex, including managing 1894 

transuranic waste from the Radioactive Liquid Waste Treatment Facility.  Therefore, a number of 1895 

locations along the west end of the Pajarito Road corridor near the waste-producing facilities are 1896 

being considered.  The analysis has been revised to evaluate the impacts of a range of locations in 1897 

the TAs along Pajarito Road.  For certain resource areas such as human health impacts, releases 1898 

from normal operations, and facility accident impacts, analyses account for the largest impacts 1899 

that would be expected.  For other impacts that would be more site specific such as land use, 1900 

visual impacts, and effects on ecology and cultural resources, the analyses distinguish among the 1901 

group of TAs being considered. 1902 

Revision of the Reduced Operations Alternative 1903 

The Reduced Operations Alternative and impacts analyses were revised to include a possible 1904 

reduction in scope of the Chemistry and Metallurgy Research Replacement Facility as it was 1905 

envisioned in the 2003 CMRR EIS and NNSA’s subsequent 2004 ROD (69 FR 6967).  The 1906 

Chemistry and Metallurgy Research Replacement Facility may be limited to the construction and 1907 

operation of the radiological laboratory, administrative offices, and support facility building, but 1908 

not the nuclear facility portion of the Chemistry and Metallurgy Research Replacement Facility.  1909 

Under this scenario the existing Chemistry and Metallurgy Research Building would continue to 1910 

operate beyond 2010 to provide analytical chemistry and materials characterization research and 1911 

development activities. 1912 

1.8 Content of this New Site-Wide Environmental Impact Statement 1913 

As indicated in earlier sections of this chapter, the body of this SWEIS focuses on the rollup of 1914 

past and future operational impacts and tiers from the 1999 SWEIS.  Information used in the 1915 

SWEIS analyses also tiers from LANL SWEIS Yearbooks prepared for the years 1998 through 1916 

2005 to track LANL operational impacts.  The SWEIS Yearbooks are published annually to 1917 

compare impact projections from the 1999 SWEIS with actual operations data.  The purpose of 1918 

the Yearbooks is to provide facilities and upper management at LANL with a guide for 1919 

evaluating whether activities are expected to remain within the SWEIS operating envelope, and 1920 

to facilitate the preparation of this SWEIS, subsequent 5-year review impact analyses, and other 1921 

NEPA compliance reviews.  Additional LANL documents and information sources identified and 1922 

discussed in detail later in this SWEIS have also been used to support the review of LANL 1923 

operational impacts over the next 5-year period.  These data sources include LANL 1924 

Environmental Surveillance Reports, LANL site planning processes, various studies and reports 1925 

generated for the environmental restoration activities at LANL, information from the post-Cerro 1926 

Grande Fire recovery efforts, and similar sources of information.  Various NEPA reviews for 1927 

proposed LANL actions that have been categorically excluded or were analyzed through EAs and 1928 

EISs have resulted in actions undertaken since 1999 or in commitments for project 1929 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
1-52 Concurrence Draft 7/9/2007 

implementation over the next 5 years.  These NEPA reviews were also used to identify past and 1930 

projected operational changes and environmental impacts.  A list of the pertinent EAs and EISs 1931 

affecting LANL operations is provided in Section 1.5. 1932 

Chapter 2 of this SWEIS contains summary descriptions of changes at the site and its facilities 1933 

and facility performance in implementing the 1999 ROD for continuing operations at LANL.  1934 

Chapter 2 also includes updates and recharacterizes the status of the facilities and their activities 1935 

that were first identified in the 1999 SWEIS to establish a comprehensive LANL site operations 1936 

baseline for the impact analyses presented later in this SWEIS.  This chapter also sets the stage 1937 

for the impacts analyses in this new SWEIS by comparing LANL operational impacts since 1999 1938 

to the projected operational impacts in the 1999 SWEIS.  This comparison of projected and actual 1939 

impacts provides a benchmark for understanding the percentage of total impacts that have already 1940 

occurred in those instances where impacts were aggregated for the full 10-year period of interest. 1941 

Chapter 3 presents the alternatives analyzed in this SWEIS along with projections of LANL 1942 

operations for the No Action and Action Alternatives, thereby further defining the alternatives for 1943 

the reader.  A summary of the impacts associated with each alternative is also presented in this 1944 

chapter. 1945 

Chapters 4 and 5, respectively, describe the affected environment at LANL as it appears today 1946 

and the environmental consequences of continued LANL operations.  Environmental 1947 

consequences are addressed under natural and cultural resource topics for both the No Action and 1948 

the Action Alternatives.  They include the following resource areas: 1949 

• Land use and visual resources; 1950 

• Geology and soils, including paleontological resources; 1951 

• Water resources, including surface and groundwater – this includes updating information 1952 

on the understanding of the groundwater regime; 1953 

• Air quality and noise; 1954 

• Ecological resources, including terrestrial resources, wetlands, aquatic resources, and 1955 

threatened and endangered species; 1956 

• Radiological and hazardous chemical impacts on human health during routine normal 1957 

operations and accidents; 1958 

• Cultural resources, including archaeological resources, historic buildings and structures, 1959 

and traditional cultural properties; 1960 

• Socioeconomics, including regional economic characteristics, demographic 1961 

characteristics, housing and community services, and local transportation; 1962 

• Site infrastructure; 1963 

• Waste management and pollution prevention; 1964 
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• Transportation; 1965 

• Environmental justice. 1966 

In addition to these areas, Chapter 5 addresses cumulative impacts, mitigation, unavoidable 1967 

impacts, irreversible and irretrievable commitment of resources, and impacts on long-term 1968 

productivity. 1969 

The remaining chapters contain supporting information.  Chapter 6 of this SWEIS updates 1970 

information on applicable laws, regulations, other similar requirements and consultations.  1971 

Chapters 7, 8, and 9 provide a list of references, the glossary, and an index, respectively.  The list 1972 

of preparers and the SWEIS distribution list are presented in Chapters 10 and 11. 1973 

As already discussed, Appendix A to this SWEIS contains the full text of the LANL SWEIS 1974 

ROD issued in 1999 and the Federal Register NOI to prepare the Supplemental SWEIS; it also 1975 

contains the Notice of Availability for the Draft LANL SWEIS, the notice of comment period 1976 

extension, and the NOI for preparing the Complex 2030 SEIS.  Appendices B, C, and D, 1977 

respectively, discuss the methodologies used to assess air quality impacts, human health impacts 1978 

anticipated from normal operations, and projected impacts from facility accidents.  Appendix E 1979 

updates information on groundwater in the vicinity of LANL, and Appendix F updates 1980 

information on environmental contamination in a manner that allows comparison to similar 1981 

information in the 1999 SWEIS.  Appendices G through J provide detailed project-specific 1982 

information and impact analyses for the projects listed previously as part of the Expanded 1983 

Operations Alternative.  Appendix K presents the methodology and results of the transportation 1984 

analyses, and Appendix L describes types of activities that are routinely conducted at LANL and 1985 

are categorically excluded from the need for an EA or EIS. 1986 

Volume 3 is the Comment Response Document for this LANL SWEIS.  Section 1 of Volume 3 1987 

provides an overview of the Draft SWEIS public comment process.  Section 2 identifies the 1988 

major issues from the public comments and NNSA responses.  Section 3 shows the public 1989 

comment documents with the individual comments delineated and corresponding NNSA 1990 

responses in a side-by-side format. 1991 
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2.0   LOS ALAMOS NATIONAL LABORATORY ACTIVITIES AND 1 

FACILITIES UPDATE 2 

The 1999 SWEIS described ongoing activities and facilities at LANL, focusing on 15 Key 3 

Facilities that housed operations which had a potential to cause significant environmental 4 

impacts, were of most interest or concern to the public, or were subject to change as a result of 5 

programmatic decisions.  Since publication of the 1999 SWEIS, several new facilities (including 6 

one new Key Facility) have been constructed, and a major wildfire (the Cerro Grande Fire of 7 

2000, which burned approximately 7,700 acres [3,110 hectares] within LANL boundaries) has 8 

altered baseline environmental conditions at LANL, among other changes. 9 

Chapter 2 describes the changes that have occurred at LANL since publication of the 10 

1999 SWEIS, highlighting the major physical and operational changes that have occurred to the 11 

overall LANL site, as well as the 49 individual Technical Areas (TAs), 15 Key Facilities, and 12 

several important non-Key Facilities.  Discussions of changes to the Key and non-Key Facilities 13 

include addressing each facility’s performance in implementing the 1999 SWEIS Record of 14 

Decision (ROD) and other changes that have occurred since the publication of the 1999 SWEIS.  15 

Chapter 2 describes activities and notable 16 

changes at the site-wide level, TA level, and 17 

Key Facility level, as appropriate, and is 18 

organized as follows.  At the site-wide level, 19 

Section 2.1 presents an overview of 20 

activities, and Section 2.2 describes site-wide 21 

changes that have occurred at LANL since 22 

publication of the 1999 SWEIS.  At the TA 23 

and Key Facility level, Sections 2.3 and 2.4 24 

describe changes that have occurred within 25 

the 49 TAs and 15 Key and other important non-Key Facilities.  Section 2.5 presents an overview 26 

and summary assessment of actual impacts compared to impact projections made in the 27 

1999 SWEIS.  The chapter and this section conclude with a summary comparison table of actual 28 

impacts and performance changes by resource or impact area to projected modified Expanded 29 

Operations Alternative impacts that were presented in the 1999 SWEIS (in the ROD, the 30 

U.S. Department of Energy [DOE] selected the Expanded Operations Alternative, but modified 31 

the level of plutonium pit production from 50 pits per year to 20 pits per year).  The table also 32 

includes a brief performance assessment by each resource or impact area of whether actual 33 

impacts have exceeded or fallen within those projected in the 1999 SWEIS. 34 

This chapter provides an updated description of the activities and facilities at Los Alamos National 
Laboratory (LANL) and how they may have changed or been modified since publication of the Site-
Wide Environmental Impact Statement for the Continued Operation of Los Alamos National 
Laboratory, Los Alamos, New Mexico (1999 SWEIS) (DOE/EIS-0238) (DOE 1999a). 

Technical Area (TA) 

Geographically distinct administrative unit 
established for the control of LANL operations.  
There are currently 49 active TAs; 47 in the 
40 square miles of the LANL site, one at Fenton 
Hill, west of the main site, and one comprising 
leased properties in town. 
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This chapter also sets the stage for the impacts analysis included in this new Site-Wide 35 

Environmental Impact Statement (SWEIS) by comparing LANL’s operational impacts since 36 

1999 to the operational impacts projected in the 1999 SWEIS.  This comparison of projected and 37 

actual impacts provides a benchmark for understanding the percentage of total impacts that has 38 

already occurred in those instances where impacts were aggregated for the full 10-year period of 39 

interest.  In addition, this chapter updates and recharacterizes the status of the Key Facilities and 40 

activities that were first identified in the 1999 SWEIS to establish a comprehensive LANL site 41 

operations baseline for the impact analyses presented in Chapter 5 of this SWEIS. 42 

2.1 Overview of Los Alamos National Laboratory Activities Since Publication of the 43 

1999 SWEIS 44 

Research and development activities are dynamic by their very nature, and continual change 45 

within the limits of facility capabilities, authorizations, and operating procedures is normal.  All 46 

facilities at LANL, including those that are proposed, under construction, preoperational, 47 

operational, or idle, have been categorized according to hazards inherent to their actual 48 

operations or planned use.  The following sections examine how these activities and facilities 49 

have changed since publication of the 1999 SWEIS, particularly their unique associated hazards. 50 

LANL Facilities:  A Framework for Analysis 51 

As of September 2005, LANL had more than 2,000 structures with approximately 8.6 million 52 

square feet (800,000 square meters) under roof, spread over approximately 40 square miles 53 

(25,600 acres [10,360 hectares]) (104 square kilometers) of land owned by the U.S. Government 54 

and administered by DOE and the National Nuclear Security Administration (NNSA).  Most of 55 

LANL is undeveloped to provide a buffer for security, safety, and expansion possibilities for 56 

future use.  Approximately half of the square footage at LANL is considered laboratory or 57 

production space; the remaining square footage is considered administrative, storage, service, and 58 

other space. 59 

An analysis of potential environmental impacts of future operations at LANL requires detailed 60 

knowledge of the specific activities occurring at specific sites over a known span of time.  This 61 

knowledge enables a careful, detailed projection of the potential effects of these activities on the 62 

surrounding environment.  In order to present a logical, comprehensive evaluation of the 63 

potential environmental impacts at LANL, the 1999 SWEIS developed a framework for analyzing 64 

the types and levels of activities performed across the entire site.  This framework assisted in 65 

analyzing the impacts of activities in specific locations (TAs) and the impacts related to specific 66 

programmatic operations (Key Facilities and capabilities).  The following sections will use this 67 

framework to describe the current status of the LANL TAs and Key Facilities and to identify the 68 

capabilities existing within each Key Facility.  The focal point for impact analysis throughout this 69 

new SWEIS is the level of operations related to each capability within the LANL Key Facilities.  70 

Fifteen Key Facilities were identified in the 1999 SWEIS that were determined to be critical to 71 

meeting LANL’s mission assignments and that:  (1) housed operations that have a potential to 72 

cause significant environmental impacts, or (2) were of most interest or concern to the public 73 

(based on comments in the SWEIS public hearings), or (3) would be more subject to change than 74 

other LANL facilities because of (DOE) programmatic decisions.  Subsequent chapters presented 75 

in this SWEIS will also use this framework to outline the differences among the three 76 
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alternatives evaluated and their associated potential environmental impacts.  The alternatives 77 

will be evaluated in terms of activity levels within the capabilities of each Key Facility.  78 

Figure 2–1 provides a diagram of this conceptual framework. 79 

As previously noted, this chapter describes activities and notable changes at the site-wide level; 80 

the TA level; or the Key Facility level, as appropriate.  For Key Facilities, specific facility 81 

performance indicators are described, including radioactive air emissions, discharges to National 82 

Pollutant Discharge Elimination System (NPDES)-permitted outfalls, and volumes of radioactive 83 

liquid and solid wastes generated.  To the greatest extent possible, projects, activities, and other 84 

changes are described in the context of Key Facilities to provide the greatest level of detail.  A 85 

number of events or projects that have taken place at LANL since issuance of the 1999 SWEIS 86 

are not tied to a Key Facility, however, and therefore are better described as either site-wide or 87 

TA-related.  Projects or changes that were site-wide in nature are addressed in Section 2.2; 88 

changes that occurred in a specific TA are addressed in Section 2.3; and changes and 89 

performance indicators associated with specific Key Facilities are discussed in Section 2.4. 90 

 91 
Figure 2–1  Conceptual Framework for Analysis 92 

2.2 Site-Wide Changes at Los Alamos National Laboratory Since Publication of the 93 

1999 SWEIS 94 

Major ongoing activities at LANL have been discussed in detail in SWEIS Yearbooks 1999 95 

through 2005 and have been incorporated by reference.  SWEIS Yearbooks from calendar years 96 

1999 through 2005 provide detailed information on LANL site operations during each calendar 97 

year, and specifically address the following: 98 

• Facility and process modifications or additions, 99 

• Types and levels of operations during the calendar year, 100 

• Operations data for the Key and non-Key Facilities, and 101 

• Site-wide effects of operations for each calendar year. 102 
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The SWEIS Yearbook – 2002 (LANL 2003g) is a special edition that was prepared to assist 103 

NNSA in evaluating the need for preparing a new SWEIS for LANL.  The SWEIS Yearbook – 104 

2002 summarizes the data routinely collected from 1998 through 2002 and provides additional 105 

information, table summaries, and trend analyses.  The SWEIS Yearbook – 2002 also indicates 106 

LANL’s programmatic progress in moving toward the projections provided in the 1999 SWEIS. 107 

The 1999 SWEIS analyzed the potential environmental impacts of scenarios for future operations 108 

at LANL.  The associated ROD (64 Federal Register [FR] 50797) was used not to predict 109 

specific operations, but to establish boundary conditions for operations.  The ROD and the 110 

1999 SWEIS that supported it provided an environmental operating envelope both for specific 111 

facilities and for LANL as a whole.  According to the ROD, if operations at LANL were to 112 

routinely exceed the operating envelope, DOE would evaluate the need for a new SWEIS.  As 113 

long as overall LANL operations remain at or below the level analyzed in the 1999 SWEIS, the 114 

environmental operating envelope remains valid.  Thus, the levels of operation projected in the 115 

1999 SWEIS and the ROD should not be viewed as goals to be achieved, but rather as upper 116 

operational levels (LANL 2004h).  117 

The 1999 SWEIS and ROD projected a total of 38 facility construction and modification projects 118 

for LANL.  Twenty-two projects have now been completed:  six in 1998, eight in 1999, two in 119 

2000, four in 2002, one in 2003, and one in 2004.  The numbers of projects started or continued 120 

each year were 10 in 1999, 7 in 2000, and 6 in both 2001 and 2002.   121 

A major modification project, the rerouting of effluents and elimination of NPDES outfalls, was 122 

completed in late 1999, bringing the total number of permitted outfalls down from the 55 123 

identified in the 1999 SWEIS to 20.  During 2000, Outfall 03A-199, which serves the TA-3-1837 124 

cooling towers, was included in the new NPDES permit issued by the U.S. Environmental 125 

Protection Agency (EPA) on December 29, 2000.  This brings the total number of permitted 126 

outfalls up to 21.  During 2003, only 16 of the 21 outfalls sustained effluent flows 127 

(LANL 2005g). 128 

Each SWEIS Yearbook reports chemical usage and calculated emissions (expressed as kilograms 129 

per year) for the Key Facilities, based on an improved chemical reporting system.  The 2004 130 

chemical usage amounts were extracted from LANL’s chemical inventory rather than from the 131 

Automated Chemical Inventory System used in the past.  The quantities used represent chemicals 132 

procured or brought onsite from 1999 through 2004.  Information regarding actual chemical use 133 

and estimated emissions for each Key Facility is presented in Appendix A of each LANL SWEIS 134 

Yearbook (LANL 2003g, 2004h, 2005g).  Additional chemical use and emissions reporting data 135 

can be found in the annual Emissions Inventory Report required by New Mexico.  The most 136 

recent report is Emissions Inventory Report Summary for Los Alamos National Laboratory for 137 

Calendar Year 2005 (LANL 2006j). 138 

139 
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With a few exceptions, the capabilities identified in the 1999 SWEIS for LANL have remained 139 

constant since 1999.  These exceptions include: 140 

• Movement of the Nonproliferation Training/Nuclear Measurement School, which was 141 

briefly located at TA-18 and returned to TA-3 (the Chemistry and Metallurgy Research 142 

Building) in 2004, where it will stay until the Chemistry and Metallurgy Research 143 

Building is no longer available or until a new Security Category III and IV facility is built 144 

at TA-48 as part of the Radiological Sciences Institute’s Institute for Nuclear 145 

Nonproliferation Science and Technology; 146 

• Relocation of the Decontamination Operations Capability from the Radioactive Liquid 147 

Waste Treatment Facility to the Solid Radioactive and Chemical Waste Facilities in 2001; 148 

• Redefinition of capabilities at the Bioscience Key Facility (formerly identified as the 149 

Health Research Laboratory Key Facility); and 150 

• Loss of Cryogenic Separation Capability at the Tritium Key Facilities in 2001 151 

(LANL 2004h). 152 

• Transfer of neutron tube target loading from the Tritium Key Facilities to Sandia National 153 

Laboratories in 2006. 154 

In addition, following the events of September 11, 2001, the U.S. Department of Homeland 155 

Security (DHS) requested that LANL be used to support its missions. Activities undertaken at 156 

LANL for DHS are primarily the same actions that were performed for DOE prior to the 157 

reassignment of programs to DHS. 158 

All currently operating capabilities are listed and described in detail as a part of the No Action 159 

Alternative discussed in Chapter 3 of this SWEIS.  Since 1998, fewer than the 96 capabilities 160 

identified for LANL in the 1999 SWEIS have been active.  During 1998, only 87 capabilities 161 

were active.  The nine capabilities with no activity were Manufacturing Plutonium Components 162 

at the Plutonium Complex; both Uranium Processing and Nonproliferation Training at the 163 

Chemistry and Metallurgy Research Building; Accelerator Transmutation of Wastes at the Los 164 

Alamos Neutron Science Center (LANSCE); Biologically Inspired Materials and Chemistry, 165 

Computational Biology, and Molecular and Cell Biology at the Bioscience Facilities; and both 166 

Size Reduction and Other Waste Processing at the Solid Radioactive and Chemical Waste 167 

Facilities (LANL 2003g). 168 

During 1999, 91 capabilities were active.  The five inactive capabilities were Fabrication and 169 

Metallography at the Chemistry and Metallurgy Research Building; both Accelerator 170 

Transmutation of Wastes and Medical Isotope Production at LANSCE; and both Size Reduction 171 

and Other Waste Processing at the Solid Radioactive and Chemical Waste Facilities (LANL 172 

2003g). 173 

During 2000, 88 capabilities were active.  The eight inactive capabilities were Fabrication of 174 

Ceramic-Based Reactor Fuels at the Plutonium Complex; Diffusion and Membrane Purification 175 
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at the Tritium Facilities;1 both Destructive and Nondestructive Assay and Fabrication and 176 

Metallography at the Chemistry and Metallurgy Research Building; both Accelerator 177 

Transmutation of Wastes and Medical Isotope Production at LANSCE; and both Size Reduction 178 

and Other Waste Processing at the Solid Radioactive and Chemical Waste Facilities 179 

(LANL 2003g). 180 

During 2001, 87 capabilities were active.  The nine inactive capabilities were both 181 

Manufacturing Plutonium Components and Fabrication of Ceramic-Based Reactor Fuels at the 182 

Plutonium Complex; both Cryogenic Separation and Diffusion and Membrane Purification at the 183 

Tritium Facilities;1 both Destructive and Nondestructive Assay and Fabrication and 184 

Metallography at the Chemistry and Metallurgy Research Building; both Accelerator 185 

Transmutation of Wastes and Medical Isotope Production at LANSCE; and Other Waste 186 

Processing at the Solid Radioactive and Chemical Waste Facilities (LANL 2003g). 187 

During 2002 and 2003, 88 capabilities were active.  The eight inactive capabilities were 188 

Manufacturing Plutonium Components at the Plutonium Complex; both Cryogenic Separation 189 

and Diffusion and Membrane Purification at the Tritium Facilities;1 both Destructive and 190 

Nondestructive Assay and Fabrication and Metallography at the Chemistry and Metallurgy 191 

Research Building; both Accelerator Transmutation of Wastes and Medical Isotope Production 192 

capabilities at LANSCE; and Other Waste Processing at the Solid Radioactive and Chemical 193 

Waste Facilities (LANL 2003g, 2004h). 194 

During 2004, 88 different capabilities remained active.  The eight inactive capabilities were 195 

Cryogenic Separation at the Tritium Facilities; both Destructive and Nondestructive Assay and 196 

Fabrication and Metallography capabilities at the Chemistry and Metallurgy Research Building; 197 

Characterization of Materials at the Target Fabrication Facility; both Accelerator Transmutation 198 

of Wastes and Medical Isotope Production capabilities at LANSCE; and both Size Reduction and 199 

Other Waste Processing at the Solid Radioactive and Chemical Waste Facilities (LANL 2006a). 200 

During 2005, 79 capabilities were active.  The 17 inactive capabilities were Cryogenic 201 

Separation at the Tritium Facilities; both Destructive and Nondestructive Assay and Fabrication 202 

and Metallography at the Chemistry and Metallurgy Research Building; Characterization of 203 

Materials at the Target Fabrication Facility; Accelerator Transmutation of Wastes at LANSCE; 204 

Size Reduction and Other Waste Processing at the Solid Radioactive and Chemical Waste 205 

Facilities; Radioactive Liquid Waste Pretreatment at TA-21 or in Room 60 at TA-50; and all nine 206 

TA-18 capabilities (Dosimeter Assessment and Calibration, Detector Development, Materials 207 

Testing, Subcritical Measurements, Fast-Neutron Spectrum, Dynamic Measurements, Skyshine 208 

Measurements, Vaporization, and Irradiation) (LANL 2006a). 209 

While there were activities under nearly all capabilities, the levels of these activities were mostly 210 

below the levels projected by the ROD.  For example, the LANSCE linear accelerator generated 211 

an H-beam to the Lujan Center for 4,206 hours in 2005 at an average current of 125 microamps, 212 

compared to 6,400 hours at 200 microamps as projected by the ROD.  Similarly, no criticality 213 

                                                 
1 In these years, no research experiments were conducted on gaseous tritium movement and penetration through materials; 
however, the capability was used for effluent treatment. 
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experiments were conducted at the Pajarito Site, compared to the 1,050 experiments projected by 214 

the ROD (LANL 2006a). 215 

From 1999 through 2005, only three of LANL’s facilities operated at levels approximating those 216 

projected in the 1999 SWEIS:  the Materials Science Laboratory, the Bioscience Facilities 217 

(formerly the Health Research Laboratory), and the non-Key Facilities.  The two Key Facilities 218 

(the Materials Science Laboratory and the Bioscience Facilities) are more akin to the non-Key 219 

Facilities and represent the dynamic nature of research and development at LANL.  More 220 

importantly, none of these facilities are major contributors to the parameters that lead to 221 

significant potential environmental impacts.  The remaining 13 Key Facilities all conducted 222 

operations at or below projected activity levels for the modified Expanded Operations 223 

Alternative of the 1999 SWEIS (LANL 2006a). 224 

2.2.1 Cerro Grande Fire 225 

The period between 1999 and 2004 saw environmental change on the Pajarito Plateau. Perhaps 226 

the most widespread and pervasive change in the region was drought.  The first serious 227 

manifestation of the drought was an increase in wildfire activity in the region.  The first of those 228 

wildfires was the 2000 Cerro Grande Fire, which affected buildings and the landscape at LANL. 229 

The fire burned north and east across LANL and onto San Ildefonso Pueblo property.  By the 230 

time the fire was fully contained, it had consumed close to 43,000 acres (17,400 hectares), of 231 

which about 7,700 acres (3,110 hectares) (27 percent of LANL land) was on LANL property.  232 

The LANL response to the Cerro Grande Fire included burned area rehabilitation and monitoring 233 

efforts, enhanced vegetation and wildlife monitoring, and implementation of the Wildfire Hazard 234 

Reduction Project Plan (LANL 2001b).  Additionally, several flood retention structures were 235 

constructed to minimize the danger of flooding due to the loss of vegetation and to allow the 236 

vegetation to regrow.  In most areas, burned trees were removed and remaining forest was 237 

thinned to reduce the wildland fire potential and to make the forest viable and self-sustaining.  238 

The following is an overview of infrastructure changes and recovery efforts at LANL since the 239 

Cerro Grande Fire.  More detailed facility-specific information is provided later in this chapter. 240 

Across LANL, structures were destroyed by the Cerro Grande Fire or were rendered 241 

uninhabitable and needed to be replaced.  Large amounts of construction and demolition debris 242 

required cleanup.  High intensity fires often consume standing vegetation as well as the organic 243 

soil layers and associated seed bank.  In addition, a common characteristic of high burn severity 244 

is a development of hydrophobic (water-repellent) soils.  Together, these factors can lead to a 245 

potential for major runoff, soil erosion, downslope flooding, and degradation of water quality.  246 

All of these factors were considered in dealing with the effects of the Cerro Grande Fire.  For 247 

further information on impacts from the Cerro Grande Fire, see Chapter 4. 248 

The effects of the Cerro Grande Fire were minimal on the following Key Facilities:  the 249 

Chemistry and Metallurgy Research Building (TA-3-29), Sigma Complex (TA-3-66), the 250 

Machine Shops (TA-3-102), Materials Science Laboratory (TA-3-1698), and the Tritium 251 

Facilities.  No direct fire damage occurred, and recovery was limited to cleaning or replacement 252 

of air system filters.  The Cerro Grande Fire caused notable effects on the other 11 Key 253 
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Facilities.  The effects of the fire on each of these Key Facilities are detailed in the facility 254 

performance portions of Section 2.4. 255 

2.2.2 Land Conveyance and Transfer 256 

Land use at LANL is a high-priority issue.  Most of the undeveloped land is either required as 257 

buffer zones for operations or is unsuitable for development due to terrain restraints.  Increases in 258 

available lands as a result of cleanup performed by environmental restoration activities and 259 

demolition of vacated buildings could affect strategic planning.  To date, however, environmental 260 

restoration activities have not substantially added to the amount of land available for reuse (for 261 

further information, see Chapter 4, Section 4.1.1). 262 

In 2002, the first congressionally mandated conveyances of land to Los Alamos County and 263 

transfer of land to the Department of the Interior (to be held in trust for the Pueblo of 264 

San Ildefonso) were accomplished.  As of the end of 2006, 2,259 acres (914 hectares) have been 265 

effectively removed from LANL and made unavailable for LANL operations or use.  Included 266 

are about 153 acres (62 hectares) conveyed to Los Alamos County and 2,106 acres (852 hectares) 267 

transferred to the Department of the Interior (in trust for the Pueblo of San Ildefonso).  268 

In addition, these conveyances and transfers changed LANL’s boundaries (see Chapter 4, 269 

Figure 4–6).  An assessment of the impacts of the boundary changes showed that the decrease in 270 

distances between postulated accident release sites and receptors would have little or no impact 271 

on the estimated public and worker doses presented in the 1999 SWEIS.  For further information 272 

on land conveyances and transfers, see Chapter 4. 273 

2.2.3 LANL Security Enhancements 274 

In response to the events of September 11, 2001, security at LANL was enhanced to protect 275 

personnel, property, and program projects.  One security upgrade was installation of a temporary 276 

Truck Inspection Station located at the lower end of East Jemez Road.  The purpose of the station 277 

is to screen all large vehicles coming into LANL to ensure they have the proper authority to be on 278 

DOE property.  The station became operational in April 2002.  279 

Another upgrade was construction of access control stations (called vehicle access portals) on 280 

Pajarito Road.  Access to most of Pajarito Road is now restricted to DOE badge holders only; at 281 

least one occupant of a motor vehicle must present a valid DOE badge.  Bicyclists without a 282 

valid DOE security badge are not allowed to use Pajarito Road.  Walkers, joggers, work crews, 283 

and others on foot on Pajarito Road must display a valid security badge. 284 

Under the Security Perimeter Project, access control stations were constructed on East Jemez and 285 

West Jemez Roads to screen vehicles entering TA-3.  NNSA will enact a graded closure of the 286 

core area based on security levels in effect.  Currently, the general public is allowed access via 287 

the East and West Jemez Road access control stations. 288 

2.2.4 Operational Stand Down 289 

During a July 7, 2004, special inventory associated with an upcoming experiment, two items of 290 

Classified Removable Electronic Media were discovered missing from the Weapons Physics 291 
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Directorate.  An immediate search did not locate the items.  It was later determined that the 292 

“missing” Classified Removable Electronic Media may never have existed.  In addition to these 293 

security incidents, several safety incidents have also occurred at LANL, including one involving 294 

a student researcher who was injured in a laser experiment and another involving sulfuric acid.  295 

Two days later (July 16, 2004) the Director of LANL ordered a suspension of operations to allow 296 

the workforce to reaffirm its commitment to safety and security and compliance with all policies 297 

and procedures. 298 

The resumption efforts included reviews (called management self-assessments), corrective action 299 

plans, and LANL readiness reviews.  Resumption of Level 3 (high-risk) activities additionally 300 

included conduct of an independent review by NNSA.  Level 1 activities (actions that present 301 

little risk to safety and security) were 100 percent resumed as of August 18, 2004.  All Level 2 302 

(moderate-risk) operations and more than 70 percent of all Level 3 (high-risk) work resumed by 303 

the end of 2004.  Resumption of all activities was accomplished by the end of January 2005 304 

(LANL 2004r). 305 

2.2.5 Off-Site Source Recovery Project 306 

The Off-Site Source Recovery Project has the responsibility to identify, recover, and store excess 307 

and unwanted sealed radiological sources on behalf of NNSA in cooperation with the 308 

U.S. Nuclear Regulatory Commission (NRC).  From 1979 through 1999, DOE recovered excess 309 

and unwanted radioactive sealed sources containing plutonium-239 and beryllium on a case-by-310 

case basis as requested by NRC.  Since 1999, the Off-Site Source Recovery Project has assisted 311 

NNSA in managing actinide-bearing sealed sources that have been identified as potential threats 312 

to national security.  Since the issuance of the 1999 SWEIS, the Off-Site Source Recovery Project 313 

has been operating at various times at the following Key Facilities:  the Chemistry and 314 

Metallurgy Research Building, the Pajarito Site, the Solid Radioactive and Chemical Waste 315 

Facility, and the Plutonium Facility Complex.  NNSA has determined that many of the actinide 316 

sources are eligible for disposal at the Waste Isolation Pilot Plant (WIPP) and is in the process of 317 

characterizing, packaging, and transporting them for disposal.  As of June 2007, about 318 

13,900 sources had been brought to LANL; about 2,900 of these were subsequently sent off site 319 

for disposition. 320 

2.2.6 Environmental Restoration Project 321 

DOE established an environmental restoration project in 1989 to characterize and, if necessary, 322 

remediate over 2,100 potential release sites at LANL that were known or suspected to be 323 

contaminated from historical LANL operations.  Many of the potential release sites remain under 324 

DOE control; however, some are located on lands that have been conveyed to Los Alamos 325 

County or transferred to private ownership.  Remediation and cleanup efforts are regulated by 326 

and coordinated between the New Mexico Environment Department (NMED) and DOE.  327 

Environmental restoration activities include drafting and finalizing characterization and 328 

remediation reports, conducting characterization and remediation field work, and formal tracking 329 

of all work performed. 330 

On May 2, 2002, NMED issued a Determination of Imminent and Substantial Endangerment to 331 

Health and the Environment, as well as a draft order compelling investigation and cleanup of 332 
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environmental contamination at LANL.  After receiving public comments, NMED revised its 333 

Determination and issued a final order on November 26, 2002.  On behalf of DOE and the 334 

University of California (the LANL management and operating contractor at the time), the 335 

U.S. Justice Department filed a lawsuit challenging the final order.  As the LANL management 336 

and operating contractor, the University of California filed a separate lawsuit. The DOE, the 337 

State of New Mexico, and the University of California subsequently negotiated a Compliance 338 

Order on Consent (Consent Order) (NMED 2005), which was issued for public comment on 339 

September 1, 2004. 340 

The comment period for the Consent Order closed on October 1, 2004.  NMED delayed 341 

finalizing the Consent Order until surface water and watershed issues were addressed in a 342 

separate Federal Facilities Compliance Act agreement under the Clean Water Act; that agreement 343 

was signed on February 3, 2005.  The final Consent Order, approved by the three parties on 344 

March 1, 2005, is now the primary document recognized as defining the regulatory requirements 345 

and schedules for environmental remediation at LANL. 346 

The Consent Order requires a site-wide investigation and cleanup to be conducted at LANL 347 

pursuant to stipulated procedures and schedules.  The Consent Order also requires the installation 348 

of wells, piezometers, and other subsurface units to provide site characteristic or environmental 349 

information; the collection and investigation of sample data; and the preparation and submittal of 350 

investigative reports for various potential release sites.  Following the investigation phase for a 351 

potential release site and upon a determination by NMED that corrective measures are needed to 352 

protect human health and the environment, a corrective measures evaluation report must be 353 

prepared.  After NMED authorizes a corrective measure for a potential release site, the corrective 354 

measures must be implemented.  Cleanup of soil, groundwater, and surface water throughout this 355 

process must meet standards documented in Section VIII of the Consent Order.  Upon 356 

completing the remedy, a remedy completion report must be prepared and submitted to NMED 357 

for approval. 358 

During 2005, LANL drafted and finalized numerous characterization and remediation plans and 359 

reports for NMED in accordance with the Consent Order, including the Interim Facility-Wide 360 

Groundwater Monitoring Plan.  In addition, accelerated characterization and remediation 361 

activities were implemented at sites that could be affected by upcoming infrastructure 362 

construction projects.  For example, in 2005, LANL’s Canyons Project focused on investigations 363 

in Mortandad and Pajarito Canyons to evaluate the nature and extent of contamination in 364 

sediment, biota, and groundwater (among other goals).  Completed characterization and 365 

remediation plans and reports are listed in the 2005 SWEIS Yearbook, as are ongoing field 366 

activities (LANL 2006a). 367 

Environmental restoration may generate a large amount of waste during cleanup activities, which 368 

are scattered over the entire LANL site.  The 1999 SWEIS forecast that environmental restoration 369 

activities would contribute 60 percent of the chemical wastes, 35 percent of the low-level 370 

radioactive waste, and 75 percent of the mixed low-level radioactive waste generated at LANL 371 

over the 10-year period from 1996 through 2005.  Module VIII of the LANL Hazardous Waste 372 

Facility Permit, originally issued by EPA in 1990, identified 2,124 potential release sites, 373 

consisting of 1,099 potential release sites listed in Module VIII and 1,025 potential release sites 374 
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not listed in Module VIII.  Based on prior “no further action” approvals and consolidation of 375 

sites, only 829 potential release sites remained at the end of 2005.  Approximately 774 units have 376 

been approved for no further action, including 146 units that have been removed from LANL’s 377 

Hazardous Waste Facility Permit (LANL 2006a).  Some of the major completed remediation 378 

activities are shown in Table 2–1.  In addition, during 2005, LANL received certificates of 379 

completion (which replace the former no further action determinations) from NMED for eight 380 

sites (LANL 2006a). 381 

Table 2–1  Major Remediation Activities Completed Since the 1999 SWEIS 382 

Location Decommissioning Activity Year 

TA-16-387 Cleanup of flash pad at TA-16 2000 

TA-16-394 Closure of burn tray at TA-16 2000 

TA-00 Cleanup of contaminated sediments in the South Fork of Acid Canyon 2001 

TA-21, TA-51, and TA-54 Characterization and removal of inactive septic tanks  2002 

TA-16 MDA P clean closure 2002 

TA-53 Remediation of surface impoundment at TA-53 2002 

TA-3 Support for several planned construction projects 2003, 2005 

TA-21 “Cold dump” cleanup 2003 

TA-21 Cleanup of contaminated soils and sediments below outfall in TA-21 
(SWMU-21-011 [K]) 

2003 

TA-61 Removal of French drain at Omega West 2003 

TA-33 Cleanup of a former drum storage area (SWMU 33-013) 2005 

TA = technical area, MDA = material disposal area, SWMU = solid waste management unit. 
Sources:  LANL 1999c, 2000f, 2001e, 2002e, 2003g, 2004h, 2005g, 2006a. 
 

Waste quantities generated since issuance of the 1999 SWEIS ROD generally have been below 383 

the projections made in the SWEIS, with the exception of mixed low-level radioactive waste 384 

generated in 2000 and chemical wastes generated in 2000 and 2001.  Projections were exceeded 385 

in those years due to recovery efforts from the Cerro Grande Fire.  In addition, in 1999, the 386 

chemical waste projections were exceeded due to disposal of extensive amounts of soil during 387 

the cleanup of material disposal area (MDA) P. 388 

The major concern following the Cerro Grande Fire pertaining to LANL’s environmental 389 

restoration activities was the threat of erosion at burned-over potential release sites and the 390 

movement of contaminants downstream.  The LANL environmental restoration organization 391 

began an assessment of the 600 potential release sites within the burn area to accomplish the 392 

following: 393 

• Evaluate and stabilize sites touched by fire.  The Potential Release Site Assessment Team 394 

determined that over 300 potential release sites were touched by fire.  Assessments for 395 

these sites were completed by May 2000, and erosion control measures (called best 396 

management practices) were needed for 91 of the 300 potential release sites. These best 397 

management practice installations were completed in July 2000, and included contour 398 

raking, placement of water barriers (straw wattles), diversion of stream channels, and 399 

other measures to divert surface water from the potential release sites (LANL 2001g). 400 
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• Conduct baseline sampling to characterize postfire, preflood conditions (before seasonal 401 

rains) in fire-impacted watersheds.  The Contaminant Transport Team completed a 402 

Baseline Characterization Sampling Plan in June 2000.  Preflood fieldwork, including 403 

collection of sediment, surface water, and alluvial groundwater samples, was completed in 404 

July 2000.  Postflood fieldwork was carried out in August and September 2000, as 405 

necessary. 406 

• Evaluate, stabilize, or remove sites subject to flooding.  The Accelerated Actions Team 407 

identified 77 potential release sites in fire-impacted canyons that were potentially 408 

vulnerable to postfire flooding.  The majority of these sites were in Los Alamos Canyon 409 

(TA-2 and TA-41) and Pajarito Canyon (TA-18 and TA-27) and included outfalls, storm 410 

drains, septic systems, and other structures (including those associated with the Omega 411 

West Reactor at TA-2).  Few of the sites assessed actually required corrective actions, 412 

except for several in TA-2 where excavation, soil removal, and site restoration activities 413 

were completed during July and August 2000. 414 

Fire rehabilitation and flood mitigation efforts are ongoing at LANL and will continue until areas 415 

prone to erosion are stabilized.  Sites that had controls installed continue to be inspected and 416 

maintained as part of the LANL stormwater program (LANL 2005n). 417 

In 2004, LANL submitted the Los Alamos and Pueblo Canyons Investigation Report to NMED 418 

to address, among other things, the results of the Cerro Grande Fire on concentrations of 419 

contaminants of potential concern in canyon media.  The report found that, for contaminants 420 

released from LANL solid waste management units and areas of concern, the human health risks 421 

were below NMED’s and DOE’s target levels for present and foreseeable future land uses, and 422 

that adverse ecological effects had not been observed in terrestrial and aquatic systems in the 423 

watershed (LANL 2006a). 424 

2.3 Technical Areas Changes Since the 1999 SWEIS 425 

LANL is divided into 49 separate TAs, including TA-0 (which comprises leased space within the 426 

Los Alamos townsite) (see Figure 2–2) and TA-57 at Fenton Hill.  These TAs compose the basic 427 

geographic configuration of LANL.  While the number of structures changes with time (there is 428 

frequent addition or removal of temporary structures and miscellaneous buildings), the current 429 

breakdown is about 952 permanent buildings, 373 temporary structures (trailers and 430 

transportables), and 897 miscellaneous structures such as sheds and utility structures.  Together, 431 

these structures contain approximately 8.6 million square feet (800,000 square meters).  432 

Collectively, between 2001 and 2004, 360,000 gross square feet were removed from all TAs 433 

through a variety of funding initiatives.  Structures at LANL include such constructed items as 434 

meteorological towers, water tanks, manholes, small storage sheds, and electrical transformers.  435 

Portions of LANL’s resources are specialized facilities that have been built and maintained at 436 

LANL over the last 50 years.  Table 2–2 provides a brief overview of current activities 437 

conducted at each of LANL’s TAs. 438 
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 439 

Figure 2–2  Technical Areas at Los Alamos National Laboratory 440 

441 
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Table 2–2  Overview of Los Alamos National Laboratory Technical Areas and Activities 2 441 

Technical Area Activities 

TA-0 
(Offsite Facilities) 

This TA designation is assigned to structures leased by DOE and NNSA that are located outside 
LANL’s boundaries.  There are approximately 58 LANL facilities with this designation, with about 
235,000 square feet (22,000 square meters) of space.  The University of California and the 
Community Reading Room; the Bradbury Science Museum; the White Rock Environment, Safety, 
and Health Training Center; and other various office suites are located in the Los Alamos townsite 
and White Rock.  

TA-2 
(Omega Site or Omega 
West Reactor) 

This TA encompasses approximately 4 acres (1.6 hectares) in Los Alamos Canyon.  It once contained 
a building that housed an 8-megawatt nuclear research reactor, the Omega West Reactor.  The reactor 
and all support buildings and ancillary structures have been demolished. 

TA-3 
(Core Area or South 
Mesa Site) 

This TA is LANL’s main TA, housing approximately half of LANL’s employees and total floor 
space.  It is the entry point to LANL, and is located on South Mesa.  It houses most of the 
administrative and public access activities, as well as a mixture of laboratory activities including 
experimental sciences, biological work, work with special nuclear material, materials synthesis, 
metallic and ceramic processing and fabrication, theoretical and computational research and physical 
support operations.  TA-3 contains major facilities such as the Chemistry and Metallurgy Research 
Building; the Sigma Complex; the Machine Shops; the Materials Science Laboratory; the Nicholas 
C. Metropolis Center for Modeling and Simulation (Metropolis Center); and the Los Alamos 
Research Park.  The Chemistry and Metallurgy Research Building capabilities will be moved to 
TA-55 as a part of the Chemistry and Metallurgy Research Building Replacement Project.  It is also 
the location proposed for operation of a Biosafety Level 3 laboratory. 

TA-5 
(Beta Site) 

This largely uncleared TA is located between East Jemez Road and the San Ildefonso Pueblo and 
contains physical support facilities, an electrical substation, test wells, several archaeological sites, 
and environmental monitoring and buffer areas. 

TA-6 
(Two-Mile Mesa Site) 

Located in the northwestern part of LANL, this TA is mostly undeveloped and contains a 
meteorological tower, gas cylinder staging buildings, and aging vacant buildings that are awaiting 
authorization for disposal.  

TA-8 
(GT-Site [Anchor Site 
West]) 

This TA, located between West Jemez Road and Anchor Ranch Road, is a testing site where all 
modern nondestructive dynamic testing techniques are maintained to ensure the quality of materials 
in items ranging from test weapons components to high-pressure dies and molds. The principal 
techniques used at this site include radiography (x-ray machines with a potential of up to 1,000,000 
volts and a 24-megaelectronvolts betatron), radioisotope techniques, ultrasonic and penetrant testing, 
and electromagnetic test methods. 

TA-9 
(Anchor Site East) 

This TA is located on the western edge of LANL.  Fabrication feasibility and the physical properties 
of explosives are explored at this site, and new organic compounds are investigated for possible use 
as explosives.  Storage and stability problems are also studied. 

TA-11 
(K-Site) 

TA-11 is a remote TA.  Facilities at this site are used for testing explosives components and systems, 
including vibration analysis and drop-testing materials and components under a variety of extreme 
physical environments.  These facilities are arranged so that testing may be controlled and observed 
remotely, allowing devices that contain explosives, radioactive materials, and nonhazardous 
materials to be safely tested and observed. 

TA-14 
(Q-Site) 

Located in the northwestern part of LANL, this TA is one of 14 firing areas.  Most operations are 
remotely controlled and involve detonations, certain types of high explosives machining, and 
permitted burning.  Tests are conducted on explosives charges to investigate fragmentation impact, 
explosives sensitivity, and thermal responses of new high explosives.  This site is currently permitted 
to treat waste through open detonation or open burning under the Resource Conservation and 
Recovery Act (RCRA). 

                                                 
2 Names in parentheses are common or historical names that are sometimes used to refer to the Technical Areas. 
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Technical Area Activities 

TA-15 
(R-Site) 

This TA, located in the central portion of LANL, is used for high explosives research, development, 
and testing, mainly through hydrodynamic testing and dynamic experimentation.  TA-15 is the 
location of two firing sites, the Dual Axis Radiographic Hydrodynamic Test Facility, which has an 
intense high-resolution, dual-machine radiographic capability, and Building 306, a multipurpose 
facility where primary diagnostics are performed.  The Pulsed High Energy Radiation Machine 
Emitting X-Rays Facility, a multiple-cavity electron accelerator capable of producing a very large 
flux of x-rays, was disabled in 2004; decontamination and decommissioning of this facility is 
planned for 2009.  TA-15 is also used to investigate weapons functioning and systems behavior in 
nonnuclear testing. 

TA-16 
(S-Site) 

TA-16, located in the western part of LANL, is the site of the Weapons Engineering Tritium Facility, 
which is a state-of-the-art tritium processing facility, and the High Explosives Wastewater Treatment 
Facility.  The TA’s high explosives research, development, and testing capabilities include high 
explosives processing; powder manufacturing; casting, machining, and pressing; inspection and 
radiography of high explosives components to guarantee integrity and ensure quality control; test 
device assembly; and chemical analysis.  There are also some biological laboratories here. 

TA-18 
(Pajarito Site) 

This TA is located in Pajarito Canyon about 4 miles (6 kilometers) southeast of TA-3.  The 
Los Alamos Critical Experiment Facility, a general-purpose nuclear experiments facility, is housed 
on this site along with other experimental facilities.  Currently, the primary focus of the Los Alamos 
Critical Experiment Facility is the design, construction, research, development, and application of 
critical experiments, as well as training related to criticality safety and radiation detection and 
instrumentation applications.  In December 2002, NNSA decided to relocate all TA-18 Security 
Category I and II materials and activities to the Nevada Test Site. 

TA-21 
(DP-Site) 

TA-21 is on the northern border of LANL, next to the Los Alamos townsite.  The TA has two 
primary research areas:  DP West and DP East.  DP West is the former radioactive materials 
(including plutonium) processing facility that has been partially decontaminated, decommissioned, 
and demolished (DD&D).  DP East consists of two tritium facilities.  Current plans include closing 
TA-21 and consolidating tritium operations at the Weapons Engineering Tritium Facility in TA-16.  
The Tritium Systems Test Assembly has been deactivated and will undergo DD&D, and the Tritium 
Science and Fabrication Facility operations ended in 2006. 

TA-22 
(TD-Site) 

This TA, located in the northwestern portion of LANL, houses the Los Alamos Detonator Facility.  
Construction of a new Detonator Production Facility began in 2003.  Research, development, and 
fabrication of high-energy detonators and related devices are conducted at this facility.   

TA-28 
(Magazine Area A) 

TA-28, located near the southern edge of TA-16, was an explosives storage area.  The TA contains 
five empty storage magazines that are in the process of being decontaminated and decommissioned. 

TA-33 
(HP-Site) 

TA-33 is remotely located at the southeastern boundary of LANL, where experiments that do not 
require daily oversight, but do require isolation, are located.  The National Radioastronomy 
Observatory’s Very Long Baseline Array telescope is located at this TA. 

TA-35 
(Ten Site) 

This TA, located in the north central portion of LANL, is used for nuclear safeguards research and 
development, primarily in the areas of lasers, physics, fusion, materials development, and 
biochemistry and physical chemistry research and development.  The Target Fabrication Facility, 
located at this TA, conducts precision machining and target fabrication, polymer synthesis, and 
chemical and physical vapor deposition.  Additional activities at TA-35 include research in reactor 
safety, optical science, and pulsed-power systems, as well as metallurgy, ceramic technology, and 
chemical plating.  This was formerly the site of the Atlas Project.  The Atlas Removal Project has 
been completed at this site, and the building is now available as storage space.  Additionally, there 
are some Biosafety Level 1 and 2 laboratories at TA-35. 

TA-36 
(Kappa-Site) 

TA-36 is in a remotely located area in the eastern portion of LANL that is fenced and patrolled.  It 
has four active firing sites that support explosives testing.  The sites are used for a wide variety of 
nonnuclear ordnance tests pertaining to warhead designs, armor and armor-defeating mechanisms, 
explosives vulnerability to projectile and shaped-charge attack, warhead lethality, and determining 
the effects of shock waves on explosives and propellants. 

TA-37 
(Magazine Area C) 

This TA is used as an explosives storage area.  It is located at the eastern perimeter of TA-16. 
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Technical Area Activities 

TA-39 
(Ancho Canyon Site) 

TA-39 is located at the bottom of Ancho Canyon.  The behavior of nonnuclear weapons is studied 
here, primarily by photographic techniques.  Also studied are the various phenomenological aspects 
of explosives, interactions of explosives, explosions involving other materials, shock wave physics, 
equation-of-state measurements, and pulsed-power systems design. 

TA-40 
(DF-Site) 

TA-40, centrally located within LANL, is used for general testing of explosives or other materials 
and development of special detonators for initiating high explosives systems.  Fundamental and 
applied research includes investigating phenomena associated with the physics of high explosives 
and research in rapid-shock-induced reactions.  This TA is also used for investigating the physics and 
chemistry of detonators and shock wave propagation. 

TA-41 
(W-Site) 

TA-41, located in Los Alamos Canyon, is no longer used and many buildings have been 
decontaminated and decommissioned.  Remaining structures include historic properties. 

TA-43 
(the Bioscience 
Facilities, formerly 
called the Health 
Research Laboratory) 

TA-43 is adjacent to the Los Alamos Medical Center at the northern border of LANL.  Two facilities 
are located within this TA:  the Bioscience Facilities (formerly called the Health Research 
Laboratory) and NNSA’s Los Alamos Site Office.  The Bioscience Facilities have Biosafety Level 1 
and 2 laboratories and are the focal point of bioscience and biotechnology at LANL.  Research 
performed at the Bioscience Facilities includes structural, molecular, and cellular radiobiology; 
biophysics; radiobiology; biochemistry; and genetics. 

TA-46 
(WA-Site) 

TA-46, located between Pajarito Road and the San Ildefonso Pueblo, is one of LANL’s basic 
research sites.  Activities have focused on applied photochemistry operations and have included 
development of technologies for laser isotope separation and laser enhancement of chemical 
processes.  The Sanitary Wastewater Systems Plant is located within this TA. 

TA-48 
(Radiochemistry Site) 

TA-48, located in the north-central portion of LANL, supports research and development in nuclear 
and radiochemistry, geochemistry, production of medical radioisotopes, and chemical synthesis. 

TA-49 
(Frijoles Mesa Site) 

TA-49, located near Bandelier National Monument, is used as a training area and for outdoor tests on 
materials and equipment components that involve generating and receiving short bursts of high-
energy, broad-spectrum microwaves.  A fire support building located near the entrance to the TA, 
with an upgraded helipad, is operated by the U.S. Forest Service. 

TA-50 
(Waste Management 
Site) 

TA-50 is located near the center of LANL.  The site supports LANL’s waste management activities 
for several types of waste, including storing solid and liquid low-level radioactive waste, low-level 
mixed waste, transuranic waste, and hazardous waste.  Major facilities at TA-50 include the 
Radioactive Liquid Waste Treatment Facility; the Waste Characterization, Reduction, and 
Repackaging Facility; and the Actinide Research and Technology Instruction Center. 

TA-51 
(Environmental 
Research Site) 

Located on Pajarito Road in the eastern portion of LANL, TA-51 is used for research and 
experimental studies on the long-term impacts of radioactive materials on the environment.  Various 
types of waste storage and coverings are studied at this TA. 

TA-52 
(Reactor Development 
Site) 

TA-52 is located in the north central portion of LANL.  A wide variety of theoretical and 
computational research and development activities related to nuclear reactor performance and safety, 
as well as to several environmental, safety, and health activities, are carried out at this site. 

TA-53 
(Los Alamos Neutron 
Science Center) 

TA-53 is located in the northern portion of LANL and includes LANSCE, which houses one of the 
largest research linear accelerators in the world and supports both basic and applied research 
programs.  Basic research includes studies of subatomic and particle physics, atomic physics, 
neutrinos, and the chemistry of subatomic interactions.  Applied research includes materials science 
studies that use neutron spallation and contribute to defense programs.  LANSCE has also produced 
medical isotopes for the past 20 years. 

TA-54 
(Waste Disposal Site) 

TA-54, located on the eastern border of LANL, is one of the largest TAs at LANL.  Its primary 
function is management of solid radioactive and hazardous chemical wastes, including storage, 
treatment, decontamination, and disposal operations. 

TA-55 
(Plutonium Facility 
Complex Site) 

TA-55, located just southeast of TA-3, includes the Plutonium Facility Complex and is the chosen 
location for the Chemistry and Metallurgy Research Building Replacement Project.  This facility 
provides chemical and metallurgical processes for recovering, purifying, and converting plutonium 
and other actinides into many compounds and forms.  Additional capabilities include the means to 
ship, receive, handle, and store nuclear materials, as well as to manage the wastes and residues 
produced by TA-55 operations. Relocated chemistry and metallurgy research, actinide chemistry, and 
materials characterization capabilities may be provided at the site through the Chemistry and 
Metallurgy Research Building Replacement Project currently under construction. 
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Technical Area Activities 

TA-57 
(Fenton Hill Site) 

TA-57 is located about 20 miles west (32 kilometers) of LANL on the southwest edge of the Valles 
Caldera in the Jemez Mountains.  This TA lies within an area of land administered by the U.S. Forest 
Service.  The primary purpose of the TA is observation of astronomical events.  TA-57 houses the 
Milagro Gamma-Ray Observatory and a suite of optical telescopes.  Drilling technology research is 
also performed in this TA. 

TA-58 
(Two-Mile North Site) 

TA-58, located near LANL’s northwest border on Two-Mile Mesa North, is a forested area reserved 
for future use because of its proximity to TA-3.  The TA houses a few LANL-owned storage trailers 
and a temporary storage area. 

TA-59 
(Occupational Health 
Site) 

This TA is located on the south side of Pajarito Road, adjacent to TA-3.  TA-59 facilities provide 
LANL support services in the areas of health physics, risk management, industrial hygiene and 
safety, policy and program analysis, air quality, water quality and hydrology, hazardous and 
solid waste analysis, and radiation protection.  The Medical Facility at TA-59 includes a clinical 
laboratory.  Institutional-level analytical support for environmental samples and bioassay samples is 
also provided. 

TA-60 
(Sigma Mesa) 

TA-60 lies between Mortandad Canyon and Sandia Canyon southeast of TA-3.  The site is primarily 
used for physical support and infrastructure activities and includes the Nevada Test Site Test 
Fabrication Facility and a test tower.  Because of the moratorium on testing, these buildings have 
been placed in indefinite safe shutdown mode. 

TA-61 
(East Jemez Site) 

TA-61, located in the northern portion of LANL, contains physical support and infrastructure 
facilities, including a sanitary landfill operated by Los Alamos County and sewer pump stations.  

TA-62 
(Northwest Site) 

TA-62, located next to TA-3 and West Jemez Road in the northwest corner of LANL, serves as a 
forested buffer zone.  This TA is reserved for future use. 

TA-63 
(Pajarito Service Area) 

TA-63, located in the north-central portion of LANL, contains physical support and infrastructure 
facilities.  The facilities at this TA serve as localized storage and physical support office space. 

TA-64 
(Central Guard Site) 

This TA is located in the north-central portion of LANL and provides offices and storage space. 

TA-66 
(Central Technical 
Support Site) 

TA-66 is located on the southeast side of Pajarito Road in the center of LANL.  The Advanced 
Technology Assessment Center, the only facility at this TA, provides office and technical space for 
technology transfer and other industrial partnership activities. 

TA-67 
(Pajarito Mesa Site) 

TA-67 is a forested buffer zone located in the north central portion of LANL.  No operations or 
facilities are currently located at the site. 

TA-68 
(Water Canyon Site) 

TA-68, located in the southern portion of LANL, is a testing area for dynamic experiments and also 
contains environmental study areas. 

TA-69 
(Anchor North Site) 

TA-69, located in the northwestern corner of LANL, serves as a forested buffer area.  The new 
Emergency Operation Center, completed in 2003, is located here. 

TA-70 
(Rio Grande Site) 

TA-70 is located on the southeastern boundary of LANL and borders the Santa Fe National Forest.  
It is a forested TA that serves as a buffer zone. 

TA-71 
(Southeast Site) 

TA-71 is located on the southeastern boundary of LANL and is adjacent to White Rock to the 
northeast.  It is an undeveloped TA that serves as a buffer zone for the High Explosives Test Area. 

TA-72 
(East Entry Site) 

TA-72 is located along East Jemez Road on the northeastern boundary of LANL.  The site contains 
LANL’s small arms firing range, which is used by protective force personnel for required training 
and practice purposes. 

TA-73 
(Airport Site) 

TA-73 is located along the northern boundary of LANL, adjacent to NM 502.  Los Alamos County 
manages, operates, and maintains the community airport under a leasing arrangement with DOE.  
Use of the airport by private individuals is permitted with special restrictions. 

TA-74 
(Otowi Tract) 

TA-74 was a forested area in the northeastern corner of LANL.  Large parts of this TA have been 
either conveyed to Los Alamos County or transferred to the Department of the Interior (in trust for 
the Pueblo of San Ildefonso) and are no longer part of LANL. 

TA = technical area, NNSA = National Nuclear Security Administration, NM = New Mexico. 
 

 442 

443 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico  
 

 

  
2-18 Concurrence Draft 7/9/2007 

Several TAs at LANL have experienced facility changes recently.  Changes occurring at LANL 443 

TAs since publication of the 1999 SWEIS include: 444 

• TA-2—The 1940s-era Omega West Reactor Building has been completely 445 

decontaminated, decommissioned, and demolished (DD&D).  The land has been 446 

reclaimed and revegetated. 447 

• TA-3—New facilities have been constructed since the 1999 SWEIS, including the 448 

Los Alamos Research Park, which was constructed on land leased from DOE to allow a 449 

wide range of companies to work within the same geographic location on projects that will 450 

benefit both private industry and LANL; the Metropolis Center, which houses one of the 451 

world’s fastest supercomputers; and the Nonproliferation and International Security 452 

Center, which was built to increase the efficiency and effectiveness of support to the 453 

NNSA Office of Nonproliferation and International Security by consolidating personnel at 454 

a central LANL location.  455 

 456 

The Los Alamos Research Park was constructed on undeveloped land leased to Los 457 

Alamos County for 50 years in 1999.  While located within TA-3, this Research Park is 458 

operated by the county and is not subject to the administrative control of DOE except as 459 

provided through the lease agreement.  Currently, one building has been constructed 460 

(along with parking structures).  Construction of the first building in the Los Alamos 461 

Research Park began in 2000 and was completed in March 2001.  As described in the 462 

Environmental Assessment for the Lease of Land for the Development of a Research Park 463 

at Los Alamos National Laboratory (DOE 1997a), up to 10 structures may eventually be 464 

constructed, consuming an estimated 1.3 megawatts peak electric demand, 39 billion 465 

British Thermal Units of natural gas, and 17 million gallons (64,352,001 liters) of water 466 

annually. 467 

 468 

The Metropolis Center (formerly called the Strategic Computing Complex) and the 469 

Nonproliferation and International Security Center were constructed on previously 470 

disturbed land containing parking lots or other structures.  As previously discussed, most 471 

other facility construction, modifications, and upgrades were conducted within existing 472 

facilities.  The following sections describe major constructions at TA-3. 473 

Construction of the Metropolis Center (TA-3-2327) began in 1999 and was completed at 474 

the end of 2001.  Occupancy by about 300 designers, computer scientists, code developers, 475 

and university and industrial scientists was completed in 2002.  When expansion of the 476 

original facility is completed, it will require an estimated 51 million gallons 477 

(193 million liters) of cooling water per year and will have a maximum electricity load 478 

requirement of 15 megawatts.  The impacts of this project were initially addressed in the 479 

Environmental Assessment for the Proposed Strategic Computing Complex, Los Alamos 480 

National Laboratory, Los Alamos, New Mexico (DOE 1998), which considered the 481 

construction and operation of this facility with an initial computing capacity of up to 482 

50 teraops (50 trillion floating point operations per second).  NNSA has subsequently 483 

determined that a capability of at least 100 teraops would be required to effectively support 484 
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the mission requirements of this facility, and estimates that an operational level as high as 485 

1,000 teraops (1 petaop) might be required in the future. 486 

 487 

 488 

Construction of the Nonproliferation and International Security Center (TA-3-2322) 489 

began in March 2001.  Occupancy began in March 2003.  The building houses 490 

laboratories, a machine shop for fabrication of satellite parts, a high-bay fabrication area, 491 

an area for the safe handling of sealed radioactive sources, and offices.  Since workers 492 

have been relocated from other LANL buildings, there have been no increases in LANL’s 493 

generation of sewage or solid or chemical wastes, or its overall demand for utilities.  The 494 

impacts of this project were addressed in the Environmental Assessment for the Proposed 495 

Construction and Operation of the Nonproliferation and International Security Center 496 

(DOE 1999c). 497 

Additional new construction at TA-3 since 1999 includes the Security Systems Support 498 

Facility; the Decision Applications Office Building; the new Materials Sciences and 499 

Technology Office Building; the LANL Center for Integrated Nanotechnologies; the new 500 

LANL Medical Facility; and the Biosafety Level 3 Facility, which is not yet operational.  501 

Construction is complete on the National Security Sciences Building, which will replace 502 

the old Administration Building.  Two of three planned parking structures were 503 

constructed to complement the new office space in TA-3 (NNSA 2001).  Several 504 

buildings were removed from TA-3, including the Sherwood Building, the Scyllac 505 

Building, the Assembly Rack Towers, and the old Environment, Safety, and Health 506 

Clinic, as well as a number of trailers.  Access control stations have been constructed and 507 

operations have been initiated, allowing NNSA to control vehicle access into TA-3. 508 

• TA-16—Several new facilities have been constructed in this TA, including the Tritium 509 

Science and Engineering Office Building, the Weapons Engineering Office Building, and 510 

the Weapons Plant Support Building.  In addition, several major demolition projects 511 

totaling over 100,000 square feet (9,290 square meters) have taken place at TA-16, 512 

including the 220, 340, and 370 complexes and the old steam plant. 513 

514 
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• TA-18—This TA has operated for many years as a major training facility for nuclear 514 

specialists in areas such as criticality management and safety, emergency response in 515 

support of counterterrorism activities, nonproliferation programs, and criticality 516 

experiments in support of stockpile stewardship.  This TA is currently undergoing 517 

decommissioning consistent with the ROD for the Final Environmental Impact Statement 518 

for the Proposed Relocation of Technical Area 18 Capabilities and Materials at the 519 

Los Alamos National Laboratory (67 FR 79906).  Efforts are underway to remove the 520 

majority of special nuclear material from this area and to relocate certain operations to the 521 

Nevada Test Site by 2008 (Security Category I and II nuclear materials have been removed 522 

from this TA). 523 

• TA-21—In the past, this TA has supported tritium research, but this work is being 524 

consolidated at TA-16 or offsite at another NNSA facility.  Part of TA-21 has been 525 

conveyed per Public Law 105-119 requirements. 526 

• TA-41—This TA was previously used for a variety of administrative and technical 527 

activities, but is no longer used.  Many buildings have been decontaminated and 528 

decommissioned. 529 

• TA-55—The Plutonium Facility Complex is located in this TA.  Security Category I and II 530 

nuclear materials removed from TA-18 are being stored here pending transfer to the 531 

Device Assembly Facility at the Nevada Test Site. 532 

• TA-61—This TA is the location of the Los Alamos County Landfill, which currently 533 

handles municipal solid waste from both Los Alamos County and LANL.  The landfill is 534 

scheduled for closure in 2007 under the direction of NMED. 535 

2.4 Key Facilities and Non-Key Facilities Changes Since the 1999 SWEIS 536 

Taken together, the 15 Key Facilities at LANL represent the majority of environmental risks 537 

associated with LANL operations.  Specifically, information in the 1999 SWEIS projected that 538 

these Key Facilities would produce: 539 

• More than 99 percent of all radiation doses to the public, 540 

• More than 99 percent of all radiation doses to the LANL workforce, 541 

• More than 90 percent of all radioactive liquid waste generated at LANL, and 542 

• More than 90 percent of all radioactive solid waste generated at LANL. 543 

This remains true for operations-related activities at LANL Key Facilities today (LANL 2005g).  544 

Facility cleanouts and DD&D, however, as well as environmental restoration activities, account 545 

for large quantities of waste requiring management.  Figure 2–3 shows the location of the 546 

15 Key Facilities at LANL. 547 
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Figure 2–3  Los Alamos National Laboratory Key Facilities 549 
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Definition of a Key Facility 550 

The definition of each Key Facility hinges upon operations,3 capabilities, and location, and is not 551 

necessarily confined to a single structure, building, or TA.  In fact, the number of structures4 552 

constituting a Key Facility ranges from one, such as the Metropolis Center, to more than 400 for 553 

LANSCE.  Key Facilities may also exist in more than a single TA, as is the case with the High 554 

Explosives Testing and High Explosives Processing Key Facilities.  SWEIS Yearbooks discuss 555 

each of the 15 Key Facilities from three aspects:  substantial facility construction and 556 

modifications, types and levels of operations, and operations data by calendar year from 557 

publication of the 1999 SWEIS through 2005.  Each of these three aspects is given perspective by 558 

comparing them to projections made in the 1999 SWEIS.  This comparison provides an 559 

evaluation of whether or not data resulting from LANL operations continue to fall within the 560 

environmental envelope established in the SWEIS ROD.  The remainder of LANL facilities are 561 

called “non-Key,” not because they are any less important to critical research and development 562 

activities, but because they did not fit the SWEIS criteria of a Key Facility. 563 

This SWEIS also describes changes that have occurred at non-Key Facilities.  Although 564 

operations at non-Key Facilities do not individually contribute substantially to environmental 565 

impacts, non-Key Facilities represent a substantial fraction of LANL facilities.  Non-Key 566 

Facilities comprise all or the majority of the facilities at 30 of the 49 TAs located on about 567 

14,200 acres (5,750 hectares) of LANL’s 25,600 acres (10,360 hectares) of land.  Non-Key 568 

Facilities house about half the LANL workforce and include such important buildings and 569 

operations as the Center for Integrated Nanotechnology, the National Security Sciences Building 570 

and, the TA-46 Sanitary Wastewater System Plant. 571 

Nuclear and Radiological Facility Designations 572 

As previously noted in Chapter 1, Key Facilities in the 1999 SWEIS included 42 of the 48 Hazard 573 

Category 2 and Category 3 nuclear structures at LANL.5  Subsequently, DOE and LANL have 574 

reclassified some buildings so that there are now fewer Hazard Category 2 and 3 nuclear 575 

structures. 576 

577 

                                                 
3 As used in the 1999 SWEIS and SWEIS Yearbooks, facility operations include three categories of activities: research, 
production, and services to other LANL organizations.  Research is both theoretical and applied.  Examples include modeling of 
the subatomic investigations and collaborative efforts with industry.  Production involves delivery of a product to a customer, 
such as radioisotopes to hospitals and the medical industry.  Examples of services provided to other LANL facilities include 
utilities and infrastructure support, analysis of samples, environmental surveys, and waste management. 
4 Structures may be buildings or any other engineered object such as test stations, manholes, and trailers. 
5 The identification of nuclear facilities is based upon the official list maintained by the Los Alamos Site Office; information in 
this SWEIS is as of October 2005 (DOE and LANL 2005). 
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Table 2–3 presents the Key and non-Key Facilities identified in the 1999 SWEIS, the structures 577 

currently listed as nuclear facilities, and their nuclear hazard categories (DOE and LANL 2005).  578 

There are now 15 structures or areas, 11 potential release sites, as well as the site-wide 579 

transportation capability, making a total of 27 nuclear facilities on the list.  Many of the facilities 580 

that were classified as nuclear facilities in 1999 have been downgraded to radiological facilities6 581 

due to reductions in the amount of radioactive material in these facilities, or because the facilities 582 

have been decontaminated and decommissioned.  Since the 1999 SWEIS, the TA-54 Radioactive 583 

Materials, Research, Operations, and Demonstration Facility; the TA-48 Radiochemistry and Hot 584 

Cell Facility; the TA-21 Tritium Science Test Assembly; and the TA-3 Sigma Complex have 585 

been removed from the list.  With these reductions in nuclear hazard categorizations, some 586 

facilities also have had their security hazard categorizations reduced.  In addition, the new 587 

Decontamination and Volume Reduction System (TA-54) has been added to the list of nuclear 588 

facilities (June 2004) as a Hazard Category 2 nuclear facility.  Several potential release sites, 589 

including MDAs, have also been added to the list of nuclear hazard facilities. 590 

With the issuance of Nuclear Safety Management regulations (Title 10 Code of Federal 591 

Regulations [CFR] Part 830) on January 10, 2001, onsite transportation is also addressed relative 592 

to its nuclear hazard categorization.  When the 1999 SWEIS was published, onsite transportation 593 

was considered part of the affected environment.  The onsite transportation of nuclear materials 594 

greater than or equal to Hazard Category 3 quantities is addressed in a NNSA-approved safety 595 

analysis (LANL 2003g). 596 

Overview of Key Facility Capabilities and Changes 597 

The following are brief descriptions of Key Facilities, their capabilities, and changes that have 598 

occurred since the publication of the 1999 SWEIS.  This discussion includes information on the 599 

location (TA) of each Key Facility, the building or buildings considered part of the Key Facility, 600 

and respective nuclear hazard categorizations.  Emphasis is placed on the capabilities for which 601 

the facility maintains equipment and expertise and any changes that may have occurred since 602 

1999.  Subsequent chapters of this SWEIS will evaluate each alternative (No Action, Reduced, 603 

and Expanded) in terms of how it could impact the level of activity within each Key Facility 604 

capability, as well as major projects planned at any non-Key Facility.605 

                                                 
6 Radiological facilities are defined as areas or activities that contain or use less than Hazard Category 3 inventories as listed in 
Table A.1 DOE-STD-1027-92, but where the amount of radioactive material present is sufficient to create a “radiological area” 
as defined by 10 CFR Part 835.  Sealed radioactive sources, material in U.S. Department of Transportation Type B containers, 
and structures whose only source of radiation is machine produced x-rays may be excluded.  The identification of radiological 
facilities is based upon the official list maintained by the Los Alamos Site Office as of November 2002 (LANL 2002f). 
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Table 2–3  Los Alamos National Laboratory Key and Nuclear Facilities – 1999 SWEIS and 2005 Listings 606 

1999 SWEIS 2005 Listing 

Key Facility and Location Facility or Structure 

Nuclear 
Hazard 

Category Facility or Structure 

Nuclear 
Hazard 

Category 

Chemistry and Metallurgy Research 
Building (TA-3) 

Chemistry and Metallurgy Research 
Building 

2 Chemistry and Metallurgy Research Building 2 

Machine Shops (TA-3)     

Materials Science Laboratory (TA-3)     

Sigma Building 3   Sigma Complex (TA-3) 

Thorium Storage 3   

Radiography Facility 2 Radiography Facility Radiological 

Isotope Building 2   

Experimental Science 2 Experimental Science Radiological 

High Explosives Processing (TA-8 and 
TA-16) 

Intermediate Device Assembly 2 Intermediate Device Assembly Radiological 

High Explosive Testing (various TAs)     

Weapons Engineering Tritium Facility 2 Weapons Engineering Tritium Facility 2 

Tritium System Test Assembly 2 Tritium Systems Test Assembly Radiological 

Tritium Facilities (TA-16 and TA-21) 

Tritium Science and Fabrication Facility 2 Tritium Science and Fabrication Facility Radiological 

Critical Assembly and Storage Area 1 2 Los Alamos Critical Experiment Facility (whole 
facility) 

2 

Hillside Vault 2   

Critical Assembly and Storage Area 2 2   

Pajarito Site (TA-18) 

Critical Assembly and Storage Area 3 2   

Target Fabrication Facility (TA-35)     

Bioscience Facilities (various TAs)   Health Research Laboratory Radiological 

Radiochemistry Facility (TA-48) Radiochemistry and Hot Cell Facility 3 Radiochemistry and Hot Cell Facility Radiological 

Main Treatment Plant 2 Main Treatment Plant, Pretreatment Plant 2 

Low-Level Waste Tank Farm  Low-level liquid influent tanks, treatment effluent 
tanks, low-level sludge tanks 

2 

Acid and Caustic Tank Farm  Acid and caustic waste holding tanks 2 

Radioactive Liquid Waste Treatment 
Facility (TA-50) 

Holding Tank  Holding Tank 2 
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1999 SWEIS 2005 Listing 

Key Facility and Location Facility or Structure 

Nuclear 
Hazard 

Category Facility or Structure 

Nuclear 
Hazard 

Category 

Experimental Science 3   

  1 L Target 3 

  Lujan Center ER-1/2 Actinide 3 

LANSCE (TA-53) 

  Area A-East 3 

Radioactive Materials, Research, 
Operations, and Demonstration 

2 a Actinide Research Technology Instruction Center  

Waste Characterization, Reduction, and 
Repackaging Facility Building 

2 Waste Characterization, Reduction, and Repackaging 
Facility 

3 

Nondestructive Analysis Mobile 
Activities 

 Nondestructive analysis mobile activities outside 
TA-50-69 

2 

Drum Storage  Drum Staging, Storage, and Equilibration Pad 
outside TA-50-69 

2 

Low-Level Radioactive Waste Storage 
and Disposal Area G 

2 Waste Storage and Disposal Facility (Area G) b 2 

Transuranic Waste Inspectable Storage 
Project 

2 a   

Transuranic Storage Dome (Building) 2 Waste Assay Facility 2 

Transuranic Drum Preparation 2   

Radioassay and Nondestructive Testing 
Facility 

2 Radioassay and Nondestructive Testing Facility 2 

Transuranic Storage Domes (3) 2 Transuranic Waste Management Domes (12) (c) 

Sheds (4) 2 Sheds (4) (c) 

Temporary Retrieval Dome 2   

Tension Support Domes (5) 2   

Decontamination and Volume Reduction 
Glovebox 

 Decontamination and Volume Reduction System 2 

Storage Pad/Transuranic Storage 2 Pad 10 (previously pads 2 and 4) 2 

Solid Radioactive and Chemical Waste 
Facilities (TA-50 and TA-54) 

Storage Pad 2   
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1999 SWEIS 2005 Listing 

Key Facility and Location Facility or Structure 

Nuclear 
Hazard 

Category Facility or Structure 

Nuclear 
Hazard 

Category 

Plutonium Facility 2 Plutonium Facility 2 

Nuclear Material Storage 2   

  Staging Facility 2 

Plutonium Facilities Complex (TA-55) 

  Safe Secure Transport Facility 2 

Physics Building 3 Physics Building Radiological 

Source storage 2   

Calibration Building 3   

Former Tritium Research 3 Former Tritium Research Radiological 

Non-Key Facilities (TA-3, TA-33, and 
TA-35) 

Nuclear Safeguards Research Facility 3 Nuclear Safeguards Research Facility Radiological 

Site-wide   Site-wide transportation of nuclear materials 2 

  Former liquid disposal complex 3 

  Material Disposal Area A 2 

  Material Disposal Area B 3 

  Material Disposal Area T 2 

  Material Disposal Area W Sodium Storage Tanks 3 

  Wastewater Treatment Plant 3 

  Wastewater Treatment Plant (Pratt Canyon) 3 

  Material Disposal Area AB 2 

  Material Disposal Area C 2 

  Underground tank with spent resin 2 

Potential Release Sites 
(TA-10, TA-21, TA-35, TA-49, TA-50, 
TA-53, and TA-54) 

  Material Disposal Area H 3 

TA = Technical Area, LANSCE = Los Alamos Neutron Science Center. 
a Data indicate that this building was a nuclear Hazard Category 2 in 1998 and in 2000 so it is included here. 
b  This includes low-level radioactive waste (including mixed waste) storage and disposal in domes, pits, shafts, and trenches; transuranic waste storage in domes and shafts; 

transuranic legacy waste in pits and shafts; disposal of asbestos in pits and shafts; and operations building for transuranic waste storage. 
c These structures are included as part of the Waste Storage and Disposal Facility (Area G). 
Sources:  LANL 2003a, 2004a, 2004b, DOE and LANL 2005. 
 

 607 



Chapter 2 – Los Alamos National Laboratory Activities and Facilities Update  
 

 

 
7/9/2007 Concurrence Draft 2-27 

Capabilities and Other Activities 608 

In the Key Facility framework, a capability refers to the combination of buildings, equipment, 609 

infrastructure, and expertise necessary to undertake types or groups of activities and to 610 

implement mission assignments.  The 1999 SWEIS defined specific capabilities for each of the 611 

15 Key Facilities based on projections of work (including production, research, and 612 

development) anticipated at each Key Facility.  In some cases, capabilities at more than one Key 613 

Facility may have similar or identical names, but slightly different descriptions and operations.  614 

This is because several Key Facilities often work together to support a single mission or program, 615 

and work taking place in one area may complement efforts in another location. Unless otherwise 616 

noted, the capabilities described in this new SWEIS are the same as those previously defined in 617 

the 1999 SWEIS.  With a few exceptions, the capabilities identified in the 1999 SWEIS ROD for 618 

LANL have remained constant since 1999.  The exceptions are: 619 

• Movement of the Nonproliferation Training and Nuclear Measurement School, which was 620 

briefly located at TA-18 and returned to TA-3 (the Chemistry and Metallurgy Research 621 

Building) in 2004, where it will stay until the Chemistry and Metallurgy Research 622 

Building is no longer available or until a new Security Category I and II facility is built at 623 

TA-48 as part of the Radiological Sciences Institute, of which Phase I is the Institute for 624 

Nuclear Nonproliferation Science and Technology (see Appendix G, Section G.3 for 625 

details); 626 

• Relocation of the Decontamination Operations Capability from the Radioactive Liquid 627 

Waste Treatment Facility to the Solid Radioactive and Chemical Waste Facilities in 2001; 628 

• Loss of Cryogenic Separation Capability at the Tritium Key Facilities in 2001 629 

(LANL 2004h); and 630 

• Transfer of thin film loading of neutron tube targets from the Tritium Key Facilities to 631 

Sandia National Laboratories in 2006. 632 

Facility Performance and Other Changes Since the 1999 SWEIS 633 

To evaluate the environmental impacts, the 1999 SWEIS estimated the level of operations for 634 

each capability.  If all of these capabilities were conducted at the estimated levels, they would be 635 

expected to result in a certain amount of emissions, liquid discharges, and waste.  These 636 

projected parameters (emissions, liquid, and waste) set the limits for the operations levels.  The 637 

1999 SWEIS, however, was not intended to set stringent limits on the level of activity for a 638 

particular capability.  In most facilities, the operations levels for all capabilities would not be 639 

reached at one time because of the ebb-and-flow nature of the work at LANL.  Thus, it is 640 

possible to exceed the operations level for one capability and still be within the operations limits 641 

for the facility. 642 

The facility performance and changes sections of the following Key Facility descriptions 643 

summarize the operational performance levels within the defined facility capabilities for the 644 

period since the 1999 SWEIS was published (through the end of 2005).  Emphasis is placed on 645 

whether any capabilities have been gained or lost and whether the levels of activity have 646 

remained within the established environmental impact envelope.  Operations data for air 647 
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emissions, liquid releases (number of NPDES outfalls and effluent quality where applicable), and 648 

waste volumes (including transuranic waste, low-level radioactive waste, mixed low-level 649 

radioactive waste, and hazardous and chemical wastes) illustrate how the activity levels of each 650 

Key Facility have changed over the past 7 years.  Quantified information about these changes is 651 

provided in Table 2–5 at the end of this chapter. 652 

2.4.1 Chemistry and Metallurgy Research Building (Technical Area 3) 653 

The Chemistry and Metallurgy Research Building, (Building 3-29), located within TA-3, consists 654 

of seven wings that were constructed in 1952; a new wing (Wing 9) was added in 1960 for 655 

activities that must be performed in hot cells.  The three-story building is a multiple-user facility 656 

in which specific wings are associated with different activities.  It is the only LANL facility with 657 

full capabilities for performing special nuclear material analytical chemistry and materials 658 

science.  This Key Facility is a Hazard Category 2 nuclear facility. 659 

The principal capabilities and other activities at the Chemistry and Metallurgy Research Building 660 

include:  661 

• Analytical chemistry capabilities involving the study, evaluation, and analysis of 662 

radioactive materials; 663 

• Various operations considered essential for the stewardship of uranium products, 664 

including uranium processing and handling and storage of highly radioactive materials; 665 

• Destructive and nondestructive analysis employing analytical chemistry, metallographic 666 

analysis, measurement of neutron or gamma radiation from an item, and other 667 

measurement techniques; 668 

• Nonproliferation training utilizing measurement technologies and special nuclear material 669 

housed at the Chemistry and Metallurgy Research Building and other LANL facilities to 670 

train international inspection teams for the International Atomic Energy Agency; 671 

• Actinide research and development that may include separation of medical isotopes from 672 

targets, processing of neutron sources, and research into the characteristics of materials, 673 

including the behavior or characteristics of materials in extreme environments; and 674 

• Fabrication and processing of a variety of materials, including hazardous and nuclear 675 

materials, in support of highly enriched uranium processing and research and development 676 

on targets, weapons components, and other experimental tasks. 677 
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Chemistry and Metallurgy Research Building Performance and Changes Since the 678 

1999 SWEIS 679 

As discussed in the 1999 SWEIS, extensive upgrades originally planned for the Chemistry and 680 

Metallurgy Research Building would be much more expensive and time-consuming than 681 

originally anticipated and only marginally effective in providing the operational risk reduction 682 

and program capabilities required to support DOE mission assignments at LANL.  As a result, 683 

DOE reduced the number of Chemistry and Metallurgy Research Building upgrade projects to 684 

those needed to ensure safe and reliable operations.  The Chemistry and Metallurgy Research 685 

Building operations and capabilities are currently restricted due to safety and security constraints; 686 

the Chemistry and Metallurgy Research Building is not operational to the extent needed to meet 687 

the NNSA requirements established in the 1999 SWEIS for the then-foreseeable future.  In 688 

November 2003, NNSA issued an Environmental Impact Statement for the Chemistry and 689 

Metallurgy Research Building Replacement Project at Los Alamos National Laboratory, Los 690 

Alamos, New Mexico (DOE 2003e), which evaluated the potential environmental impacts 691 

resulting from activities associated with consolidating and relocating the mission-critical 692 

Chemistry and Metallurgy Research Building capabilities at LANL and replacement of the 693 

Chemistry and Metallurgy Research Building.  In its ROD issued in February 2004, NNSA 694 

decided to replace the Chemistry and Metallurgy Research Building with a new Chemistry and 695 

Metallurgy Research Replacement Facility at TA-55 and to completely vacate and demolish the 696 

Chemistry and Metallurgy Research Building (69 FR 6967).  The ROD stated that the new 697 

facility would be established as a Hazard Category 2 nuclear facility.  NNSA is currently 698 

re-evaluating the need for this facility as part of its vision for Complex 2030, as discussed in 699 

Chapter 1, Section 1.5, of the SWEIS. 700 

The principal capabilities and activities described for this Key Facility either operated within the 701 

bounds of the 1999 SWEIS over the past 7 years or were inactive.  The capability to evaluate 702 

secondary assemblies used in nuclear weapons through destructive and nondestructive analyses 703 

has not been used since 1999.  Mechanical and chemical processing of sealed sources is no 704 

longer allowed in the Chemistry and Metallurgy Research Building per the Facility Authorization 705 

Basis, so there were no actinide processing operation activities.  The research and development 706 

project related to spent nuclear fuel and long-term storage was completed in 1997 when the final 707 

shipment from Omega West was sent to the Savannah River Site.  In addition, there were no 708 

activities related to the spent nuclear fuel capability and long-term storage research.  Regarding 709 

the fabrication and metallography capability, the project to produce molybdenum-99 was 710 

terminated in 1999, the Ulysses Project was never initiated, and the equipment was removed in 711 

preparation for the Bolas Grande Project. 712 

Modifications to Wing 9 were started in 1999 to support the Bolas Grande Project. This project 713 

would provide disposition of large vessels previously used to contain experimental explosive 714 

shots involving plutonium.  The National Environmental Policy Act (NEPA) coverage for this 715 

project was provided by a Supplemental Analysis Site-Wide Environmental Impact Statement for 716 

Continued Operation of Los Alamos National Laboratory, Bolas Grande Project 717 

(DOE/EIS-0238-SA-03) (DOE 2003e).  As of the end of 2005, implementation of this project 718 

was pending approval. 719 
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Less than half the projected number of samples was analyzed annually in support of actinide 720 

research and processing activities.  The Chemistry and Metallurgy Research Building’s capability 721 

for metallurgical microstructural and chemical analysis and compatibility testing of actinides was 722 

used to analyze and test an average of 100 samples per year, equal to the projected SWEIS rate.  723 

Demonstration of the actinide decontamination technology was completed in 2001. 724 

Radiological air emissions remain below 1999 SWEIS projections, except for technetium-99 and 725 

germanium-68, which were each present in 1 year, and strontium-90, which was present in 726 

2 years in dosimetrically insignificant amounts and were not identified in the 1999 SWEIS.  The 727 

Chemistry and Metallurgy Research Building operated with one NPDES-permitted outfall, as 728 

projected in the 1999 SWEIS.  Except for 2001, the outfall discharge rates have regularly 729 

exceeded 1999 SWEIS projections (500,000 gallons per year) by as much as 4 million gallons per 730 

year.  In 2004, a dechlorination system was added to prevent NPDES permit noncompliances for 731 

chlorine at this outfall.  Chemical waste, low-level radioactive waste, and mixed low-level 732 

radioactive waste were below their projected amounts.  In 2002, mixed transuranic waste 733 

quantities were slightly higher (21 cubic yards or 16 cubic meters per year) than the 1999 SWEIS 734 

projections (17 cubic yards or 13 cubic meters per year).  In 2001, transuranic waste quantities 735 

generated were 66 percent higher than projected due to remodeling activities at the Chemistry 736 

and Metallurgy Research Building (17 cubic yards or 13 cubic meters per year).  Quantities 737 

generated in all other years were below projections. 738 

2.4.2 Sigma Complex (Technical Area 3) 739 

The Sigma Complex Key Facility, also located in TA-3, consists of four principal buildings:  the 740 

main Sigma Building (3-66), the Beryllium Technology Facility (3-141), the Press Building 741 

(3-35), and the Thorium Storage Building (3-159).  The Sigma Complex supports a large, 742 

multidisciplinary technology base in materials fabrication science.  This facility is used mainly 743 

for materials synthesis and processing, characterization, fabrication, joining, and coating of 744 

metallic and ceramic items.  The Sigma Complex Key Facility had two Hazard Category 3 745 

nuclear facilities identified in the 1999 SWEIS, 3-66 and 3-159.  However, in April 2000, 746 

Building 3-159 was downgraded from a Hazard Category 3 nuclear facility to a radiological 747 

facility and removed from the nuclear facilities list.  In March 2001, Building 3-66 also was 748 

downgraded from a Hazard Category 3 nuclear facility and removed from the nuclear facilities 749 

list.  In September 2001, the Sigma Building, the Press Building, and the Thorium Building were 750 

placed on the radiological facility list.  The Beryllium Technology Facility is a nonnuclear 751 

moderate hazard facility.   752 
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The primary capabilities and activities conducted within the Sigma Complex are:  753 

• Research and development on materials fabrication, coating, joining, and processing, 754 

including materials synthesis and processing work related to research and development on 755 

fabricating items from materials that are difficult to work with;  756 

• Characterization of materials, which includes understanding the properties of metals, 757 

metal alloys, ceramic-coated metals, and other similar combinations, as well as the effects 758 

on these materials and their properties caused by aging, chemical attack, mechanical 759 

stresses, and other agents; and 760 

• Fabrication of metallic and ceramic items, including fabricating and working with metallic 761 

and ceramic materials and various combinations. 762 

Sigma Facility Performance and Changes Since the 1999 SWEIS 763 

The SWEIS projected substantial facility changes for the Sigma Building itself.  Three of five 764 

planned upgrades are complete; one is essentially complete; and one remains incomplete. They 765 

include: 766 

• Replacement of graphite collection systems (completed in 1998); 767 

• Modification of the industrial drain system (completed in 1999); 768 

• Replacement of electrical components (essentially completed in 2000; however, add-on 769 

assignments will continue); 770 

• Roof replacement (most of the roof was replaced in 1998 and 1999; however, additional 771 

work needs to be performed); and 772 

• Seismic upgrades (not started). 773 

In addition to the five planned upgrades, three additional upgrades were completed in 2003: 774 

• Replacement of liquid nitrogen Dewar container, 775 

• Painting the exterior of the Sigma Building, and 776 

• Reinstallation of the utilities to activate the Press Building. 777 

Construction of the Beryllium Technology Facility, formerly known as the Rolling Mill Building, 778 

was completed in 1999.  This state-of-the-art beryllium processing facility has 16,000 square feet 779 

(1,490 square meters) of floor space, of which 13,000 square feet (1,210 square meters) are used 780 

for beryllium operations. The remaining 3,000 square feet (280 square meters) are for general 781 

metallurgical activities.  The mission of the new facility is to maintain and enhance the beryllium 782 

technology base that exists at LANL and to establish the capability for fabrication of beryllium 783 

powder components.  Research also will be conducted at the Beryllium Technology Facility, 784 

including research concerning the energy- and weapons-related use of beryllium metal and 785 

beryllium oxide. The beryllium equipment for this new facility was moved in stages from the 786 
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Machine Shops Key Facility into the Beryllium Technology Facility in 2000.  The authorization 787 

to begin operations in the Beryllium Technology Facility was granted by NNSA in January 2001. 788 

The research and development activity and the fabrication of metallic and ceramic items activity 789 

have operated below the levels projected in the 1999 SWEIS.  Parts of the characterization of 790 

materials activity operated above the levels projected in the 1999 SWEIS.  Other activities, 791 

including analysis of tritium reservoirs and development of a library of aged non-special nuclear 792 

material, operated below the levels projected in the 1999 SWEIS. 793 

Radiological air emissions were below projected levels identified in the 1999 SWEIS.  794 

Thorium-230 and uranium-235 were not identified in the 1999 SWEIS as contributors to the 795 

Sigma Building’s overall air emission makeup, but have been present in dosimetrically 796 

insignificant amounts (less than a microcurie).  In early 2000, stack monitoring was discontinued 797 

because potential emissions from the monitored stacks were sufficiently low that such 798 

monitoring was no longer warranted for compliance.  Since 1994, the facility has operated with 799 

two NPDES-permitted outfalls, but only one outfall was used.  Annual outfall discharge rates 800 

were within 1999 SWEIS projections for 1999 through 2005, except for 2003, when the facility’s 801 

effluent exceeded NPDES permit levels by 4 percent.  A dechlorination system was installed in 802 

October 2003 to prevent further noncompliance events (LANL 2004f).  Chemical wastes 803 

exceeded projections in 2002 by 49,400 pounds (22,400 kilograms) due to structure rehabilitation 804 

and disposal of equipment and other material debris resulting from bringing the Press Building 805 

back on line.  In 2004, chemical waste projections were again exceeded because the graphite 806 

machine shop at Sigma generated a lot of graphite waste that could not be disposed of in the 807 

Los Alamos County Landfill.  Over a 4-year period, the LANL Pollution Prevention office has 808 

searched unsuccessfully for a company to take the graphite powder for recycle.  During this time, 809 

115 55-gallon drums (about 24,400 kilograms) of nonhazardous graphite waste accumulated. As 810 

a last resort, all the drums were disposed of in June 2004.  Currently, drums are being disposed of 811 

as they are filled, about five at a time.  Also included in the chemical waste volume disposed of 812 

in 2004 were two 20-foot transportainers containing 32,000 pounds (about 14,500 kilograms) of 813 

beryllium waste from the Beryllium Technology Facility. 814 

2.4.3 Machine Shops (Technical Area 3) 815 

The main Machine Shops Complex, located in TA-3, consists of two buildings, the 816 

Nonhazardous Materials Machine Shop (3-39) and the Radiological Hazardous Materials 817 

Machine Shop (3-102).  Both buildings are located within the same exclusion area in the 818 

southwestern quadrant of TA-3.  A 125-foot-long (38-meter-long) corridor connects the two 819 

buildings.  In September 2001, Building 3-102 was placed on the radiological facility list.  820 

Historically, LANL has maintained a prototype capability in support of research and development 821 

for nearly all of the nuclear weapons components (parts) designed at LANL. 822 
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The primary capabilities and activities conducted at the Machine Shops Complex include: 823 

• Fabrication of specialty components including unique, unusual, or one-of-a-kind parts, 824 

fixtures, tools, or other equipment for use (1) in various applications for destructive 825 

testing, (2) as replacement parts for the Stockpile Stewardship Program, and (3) in 826 

gloveboxes; 827 

• Fabrication using unique or exotic materials such as depleted uranium and lithium and its 828 

compounds; and 829 

• Dimensional inspection of finished fabricated components including measurements to 830 

ensure correct size and shape. 831 

Machine Shops Performance and Changes Since the 1999 SWEIS 832 

Although not projected in the 1999 SWEIS, building maintenance and upgrades were performed 833 

on Buildings 3-39 and 3-102.  The heat-treating capability of Building 3-66 was duplicated in 834 

Building 3-102.  Beryllium equipment was moved to the Beryllium Technology Facility from 835 

Building 3-39.  Depleted uranium was added to the materials compatibility study, and controlled 836 

storage areas were added to Building 3-39 in support of the weapons program.  In 2004, 837 

additional electrical upgrades of Building 3-39 were completed.  Also in 2004, one facility 838 

modification provided space to house a vault for classified work at the Secret Restricted Data 839 

level in support of the Security and Safeguards Division’s Joint Conflict and Tactical Simulation 840 

System.  The Joint Conflict and Tactical Simulation System Laboratory consists of a vault for 841 

internal communications, an office area, and a stand-alone classified computing system, all of 842 

which were installed in room 27 of Building 3-39.  The project involved adding walls inside the 843 

existing structure. 844 

845 
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In 2005, modular units were constructed on the north side of Building 3-39 to conduct upgrades 845 

of test equipment, tooling, computer numerical controlled programming, and controls for TA-55 846 

activities; these units are prototypes for the Plutonium Facilities Complex.  All manufacturing 847 

science and technology activities conducted in Building 3-39 are nonhazardous.  Other minor 848 

activities conducted in this space include robotics testing, tensile testing, and welding activities. 849 

The principal activities listed above operated below the levels projected in the 1999 SWEIS, 850 

including fabrication of specialty components and fabrication with unique materials.  851 

Dimensional inspection was provided for the fabrication activities. 852 

Since 1999, radiological air emissions from the Machine Shops have been below those projected 853 

in the 1999 SWEIS.  The following nuclides were not identified in the 1999 SWEIS, but have 854 

been present in dosimetrically insignificant amounts (microcuries):  americium-241, 855 

plutonium-239, thorium-228, thorium-230, thorium-232, uranium-234, and uranium-235.  The 856 

facility has no NPDES-permitted outfalls.  In the past 6 years, transuranic, low-level radioactive, 857 

and chemical wastes either were not produced or their production was less than predicted in the 858 

1999 SWEIS.  Until 2001, small quantities (less than 1 cubic yard or 1 cubic meter per year) of 859 

mixed low-level radioactive waste were produced, although none was projected in the 860 

1999 SWEIS. 861 

2.4.4 Materials Science Laboratory (Technical Area 3) 862 

The Materials Science Laboratory, located on the southeastern edge of TA-3, is composed of 863 

several buildings containing 27 laboratories, 60 offices, 21 materials research areas, and various 864 

support areas.  The main building (3-1698) is a two-story structure with approximately 865 

55,000 square feet (5,110 square meters) of floor space.  The building is designed to 866 

accommodate scientists and researchers, including participants from academia and industry 867 

whose focus is on materials science research.  This building first opened in 1993.  In 868 

September 2001, the Materials Science Laboratory was placed on the radiological facility list, 869 

where it remains today.   870 

 871 
872 



Chapter 2 – Los Alamos National Laboratory Activities and Facilities Update  
 

 

 
7/9/2007 Concurrence Draft 2-35 

The principal capabilities and activities conducted at the Materials Science Laboratory include: 872 

• Materials processing to support formulation of a wide range of useful materials through 873 

the development of materials fabrication and chemical processing technologies; 874 

• Mechanical testing in laboratories where materials are subjected to a broad range of 875 

mechanical loadings study their fundamental properties and characterize their 876 

performance; 877 

• Development of advanced materials for high-strength and high-temperature applications; 878 

and 879 

• Characterization of materials utilizing x-ray, optical metallography, spectroscopy, and 880 

surface science chemistry to understand the properties and processing of these materials 881 

and to apply that understanding to materials development. 882 

Materials Science Laboratory Performance and Changes Since the 1999 SWEIS 883 

The 1999 SWEIS projected completion of the top floor of the Materials Science Laboratory.  This 884 

project remains unscheduled and unfunded.  Construction of the Material Science and 885 

Technology Office Building in the southeast quadrant of TA-3 was initiated in 2003 and 886 

completed in 2004.  This new building provides materials science and technology staff with 887 

permanent offices in place of a cluster of temporary trailers and transportable structures. 888 

The principal capabilities listed above have been maintained at the levels projected in the 889 

1999 SWEIS or, in some cases, the processes have been improved.  Radiological air emissions 890 

from this Key Facility have been sufficiently small, so measurements of radionuclides have not 891 

been necessary to meet facility or regulatory requirements.  The facility has no NPDES-permitted 892 

outfalls.  All generated wastes have been maintained below levels identified in the 1999 SWEIS, 893 

except during 2000, when chemical wastes exceeded projections by approximately 620 pounds 894 

(280 kilograms) due to the generation of industrial solid waste by routine maintenance activities. 895 

2.4.5 High Explosives Processing (Technical Areas 8, 9, 11, 16, 22, and 37) 896 

The High Explosives Research and Development and Processing Facilities are located in six 897 

TAs:  TA-8, TA-9, TA-11, TA-16, TA-22, and TA-37.  Most of these facilities were originally 898 

designed and built for production-scale operations during the early and mid-1950s and produced 899 

high explosives components for nuclear weapons in the U.S. stockpile reserve for several years.  900 

LANL has historically upgraded and modernized processing equipment in these facilities to 901 

provide prototype high explosives components to meet the needs of the Nevada Test Site 902 

Program, hydrodynamic tests at LANL, detonator design and production, and other high 903 

explosives activities. 904 

Over the last few years, an average of 1,000 to 1,500 high explosives parts per year has been 905 

typically fabricated at LANL.  Building types within this Key Facility consist of production and 906 

assembly facilities, analytical laboratories, explosives storage magazines, and a facility for 907 

treatment of explosive-contaminated wastewaters.  At the time of the 1999 SWEIS, this Key 908 
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Facility had one Hazard Category 2 nuclear building (the Radiography Facility) at TA-8.  This 909 

building was downgraded to a radiological facility in 2005. 910 

The primary capabilities and activities conducted at these facilities include: 911 

• High explosives synthesis and production activities including explosive-manufacturing 912 

capabilities such as synthesizing new explosives and manufacturing pilot-plant quantities 913 

of raw explosives and plastic-bonded explosives; 914 

• High explosives and plastics development and characterization for any explosives used in 915 

nuclear weapons technology;  916 

• High explosives and plastics fabrication where high explosives powders are typically 917 

compacted into solid pieces and machined to final specified shapes; 918 

• Assembly of test devices ranging from full-scale nuclear explosive-like assemblies (where 919 

fissile material has been replaced by inert material) to material characterization tests; 920 

• Safety and mechanical testing of explosives samples, including tensile, compression, and 921 

creep properties; and 922 

• Research, development, and fabrication of high-power detonators including detonator 923 

design; printed circuit manufacture; metal deposition and joining, plastic materials 924 

technology; explosives loading, initiation, and diagnostics; lasers; and safety of explosives 925 

systems design development and manufacturing activities. 926 

 927 

 928 

High Explosives Processing Facility Performance and Changes Since the 1999 SWEIS 929 

Although not projected in the 1999 SWEIS, a real-time radiography capability was added to this 930 

Key Facility and became operational in 2001.  Buildings 16-220, 16-222, 16-223, 16-224, 931 

16-225, and 16-226 were vacated and demolished.  Planning and modification work at TA-9 to 932 
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consolidate high explosives formulation operations previously conducted at Building-16-340 933 

continued.  Explosives stored at TA-28 were moved to TA-37 for storage, and TA-28 is no 934 

longer used by the High Explosives Processing Key Facility.  The Building-16-1409 incinerator 935 

associated with the burn operations of high explosives-contaminated combustible trash 936 

underwent Resource Conservation and Recovery Act (RCRA) clean-closure and was dismantled 937 

and scrapped.  RCRA closure has also been obtained for TA-16-401 and TA-16-406, which are 938 

units at the TA-16 Burn Ground.  Closure of MDA P, which began in 1997, was completed in 939 

2002.  An estimated total of about 20,800 cubic yards (15,900 cubic meters) of hazardous waste 940 

and 21,300 cubic yards (16,300 cubic meters) of other waste were excavated and shipped to a 941 

disposal facility.  A total of 6,600 cubic yards (5,000 cubic meters) of material were shipped and 942 

used as clean fill at MDA J.  The aboveground wastewater storage tank system was placed into 943 

service at TA-9 in 1998.  The new High Explosives Wastewater Treatment Facility at TA-16 is a 944 

centralized treatment plant that became operational in 1997 and discharges approximately 945 

35,000 gallons (132,000 liters) per year of treated effluent at an NPDES-permitted outfall.  946 

RCRA closure activities continued for the TA-16-387 flash pad and the TA-16-394 burn tray, 947 

resulting in removal of a total of about 860 cubic yards (660 cubic meters) of hazardous wastes.  948 

A burn unit was upgraded to improve capacity and efficiency and minimize environmental 949 

impacts.  In 2000, the Cerro Grande Fire swept across TA-16, burning V-Site (an inoperable 950 

historic Manhattan Project era site), but all other buildings were placed into a safe closed 951 

condition, and fire personnel bulldozed a fire line around the Weapons Engineering Tritium 952 

Facility.  No other High Explosives Processing facilities were destroyed, although some 953 

structures were damaged at TA-9, TA-11, and TA-37.  All high explosives burning operations 954 

were consolidated at TA-16-388 and TA-16-399.  Burning operations generally are limited to 955 

TA-16-388, although TA-16-399 is still available for burning of bulk high explosives. 956 

In 2004, construction began on a new office building at the Hydrotest Design Facility, 957 

Building 22-120.  Staff occupied the building in March 2005.  In 2005, construction was 958 

completed on the new High-Power Detonator Production Facility, Building 22-115, and 959 

magazine 22-118.  Use of the structures began in December 2005. 960 

The principal activities at this Key Facility as described above were performed at levels equal to 961 

or less than those projected in the 1999 SWEIS.  No stacks have required monitoring for 962 

radiological air emissions. All non-point sources are measured using ambient monitoring.  These 963 

facilities currently use 3 NPDES-permitted outfalls, compared to the 11 outfalls projected in the 964 

1999 SWEIS.  Annual NPDES discharge rates since 1999 have remained below the levels 965 

projected in the 1999 SWEIS.  The quality of the NPDES effluent exceeded permit levels one 966 

time in March 2001 (LANL 2002c). Chemical wastes consistently exceeded 1999 SWEIS 967 

projections for various reasons.  Activities that caused these exceedances, some of which were 968 

covered by separate NEPA review, included:  placement in storage of scrap metal for recycle due 969 

to the DOE radiological area release moratorium; cleanup of MDA R Legacy Material Action 970 

Project activities; and demolition and waste disposition of Buildings TA-16-220, -222, -223, 971 

-224, -225, and -226.  Transuranic and mixed low-level radioactive waste generation has 972 

remained below the levels identified in the 1999 SWEIS.  Low-level radioactive waste quantities 973 

exceeded 1999 SWEIS projections in 2003 by 12 cubic meters. 974 
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2.4.6 High Explosives Testing (Technical Areas 14, 15, 36, 39, and 40) 975 

The High Explosives Testing Key Facility, located in five TAs (TA-14, TA-15, TA-36, TA-39, 976 

and TA-40), comprises more than one-half (22 of 40 square miles [14,080 of 25,600 acres 977 

(5,698 of 10,360 hectares)]) of the land area occupied by LANL and has 16 associated firing 978 

sites.  The firing sites are in remote locations and canyons and specialize in experimental studies 979 

of the dynamic properties of materials under high-pressure and -temperature conditions.  The 980 

facilities that make up the explosives testing operations are used primarily for research, 981 

development, test operations, and detonator development and testing related to the DOE 982 

Stockpile Stewardship Program.  Major High Explosives Testing buildings are located at TA-15 983 

and include the Dual Axis Radiographic Hydrodynamic Test Facility (TA-15-312) and the 984 

TA-15-306 firing site.  Building types consist of preparation and assembly facilities, bunkers, 985 

analytical laboratories, high explosives storage magazines, and offices. 986 

 987 

The major capabilities and categories of high explosives testing activities include: 988 

• Hydrodynamic tests consisting of a dynamic integrated systems test of a mock-up nuclear 989 

package, during which the high explosives are detonated and the resulting motions and 990 

reactions of materials and components are observed and measured; 991 

• Dynamic experiments to provide information regarding the basic physics of materials or to 992 

characterize the physical changes or motion of materials under the influence of high 993 

explosives detonations; 994 

• Explosives research and testing activities conducted primarily to study the properties of 995 

the explosives themselves compared to explosive effects on other materials; 996 

• Munitions experiment testing conducted to study the influence of external stimuli on 997 

explosives; 998 

• High explosives pulsed-power experiment testing conducted to develop and study new 999 

concepts based on the use of explosively-driven electromagnetic power systems; 1000 
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• Calibration, development, and maintenance testing conducted primarily to prepare for 1001 

more elaborate tests, including tests to develop, evaluate, and calibrate diagnostic 1002 

instrumentation or other systems; and 1003 

• Other explosives testing activities such as development of advanced high explosives and 1004 

work to improve weapons evaluation techniques. 1005 

High Explosives Testing Facility Performance and Changes Since the 1999 SWEIS 1006 

As projected in the 1999 SWEIS, the Dual Axis Radiographic Hydrodynamic Test Facility was 1007 

constructed.  The first axis became operational in 2001 and the second axis was tested in late 1008 

2004.  In 2005, failing accelerator cells at the Dual Axis Radiographic Hydrodynamic Test 1009 

Facility Axis II were refurbished to bring them up to design specifications.  Construction was 1010 

also initiated on a concrete ramp and an access door into the Dual Axis Radiographic 1011 

Hydrodynamic Test Facility Axis II; this access door will facilitate accelerator cell and 1012 

equipment maintenance within the axis.  As required by the Dual Axis Radiographic 1013 

Hydrodynamic Test Facility Final Environmental Impact Statement (DOE 1995a), the Pulsed 1014 

High Energy Radiation Machine Emitting X-Rays Facility (TA-15-184) was deactivated in 1015 

March 2004.  Although not projected, the Applied Research Optics Electronics Laboratory and 1016 

adjacent parking lot were constructed.  The outfall at TA-36 was eliminated from the NPDES 1017 

permit.7  Closeout of outfall 03A-028 located at the Pulsed High Energy Radiographic Machine 1018 

Emitting X-rays Facility (Building 15-184) was initiated in 2005.  Temporary closeout of 1019 

aboveground storage tanks located at Buildings 15-306, 15-310, and 36-86 was initiated in 2005. 1020 

These tanks (15-324, 15-325, 15-473, 15-474, 36-141, 36-142) previously contained dielectric 1021 

mineral oil in support of radiographic experiments.  Several structures within the High 1022 

Explosives Testing Key Facilities were decommissioned and removed during 2005.  These 1023 

structures include TA-15-8, TA-15-46, TA-15-138, TA-15-141, TA-40-4, TA-40-19, and 1024 

TA-40-43.  Construction was also completed on the High Explosives Preparation Facility, the 1025 

Camera Room at TA-36-12, the carpenter shop at TA-15, the X-Ray Calibration Facility at 1026 

TA-15, and a warehouse at TA-15. 1027 

The 2000 Cerro Grande Fire destroyed or damaged equipment, materials, and storage 1028 

structures within this Key Facility.  Damaged buildings were subsequently decontaminated and 1029 

demolished.  As approximately 14 facilities were destroyed and approximately 28 additional 1030 

facilities were damaged, the Cerro Grande Fire has had a long-term effect on the High Explosives 1031 

Testing operations.  Management has limited high explosives testing at TA-40 to tests that are 1032 

contained because of adjacent steep canyon walls and excess forest fuels.  All burned structures 1033 

have been replaced. 1034 

As stated above, the principal activities have operated below the levels projected in the 1035 

1999 SWEIS.  During 2005, foam was used to reduce particulate emissions during dynamic 1036 

experiments.  Aqueous foam was used on explosive tests that included beryllium.  Use of the 1037 

foam continues for certain tests, but plans are to move these tests into containments. 1038 

                                                 
7 This outfall was originally accounted for with the non-Key Facilities. 
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No stacks require monitoring for radiological air emissions at this Key Facility; all non-point 1039 

sources are measured using ambient monitoring.  Chemical usage has been below that projected 1040 

in the 1999 SWEIS.  This Key Facility has two functional NPDES-permitted outfalls, compared 1041 

to 14 discussed in the 1999 SWEIS.  Total NPDES discharge volumes for these two outfalls were 1042 

within 1999 SWEIS projections for 2002 through 2005 and exceeded projected levels for 3 years 1043 

(1999 through 2001).  It should be noted that, prior to 2002, discharge rates were estimated and 1044 

may have resulted in an overestimate of volume.  A water meter was installed in 2002 to provide 1045 

more accurate flow data.  The quality of effluent from the Dual Axis Radiographic 1046 

Hydrodynamic Test Facility exceeded NPDES permit levels one time during the period of 1047 

interest in September 2001; changes were implemented and the effluent met requirements by the 1048 

next sampling period (LANL 2002c).  Chemical wastes produced were below 1999 SWEIS 1049 

projections, except in 2000, when chemical wastes exceeded projections due to cleanup 1050 

performed following the Cerro Grande Fire.  Construction and demolition debris accounted for 1051 

an estimated 20,600 pounds (9,360 kilograms) of nonhazardous chemical waste that was 1052 

disposed of in sanitary landfills.  The remaining chemical waste was shipped offsite to approved 1053 

hazardous waste facilities for treatment and disposal.  Production of transuranic, low-level 1054 

radioactive, and mixed low-level radioactive wastes was below the levels identified in the 1055 

1999 SWEIS for years 1999 through 2005, with the exception of 2004, when mixed low-level 1056 

radioactive wastes exceeded projections by approximately 18 cubic meters (640 cubic feet).  The 1057 

excess mixed low-level radioactive waste consisted mostly of lead bricks and plates used for 1058 

shielding; the lead was contaminated with beryllium and depleted uranium.  This was the result 1059 

of an effort across the High Explosive Testing TAs to remove unwanted lead from the site. 1060 

2.4.7 Tritium Facilities (Technical Area 16 and Technical Area 21) 1061 

This Key Facility consists of tritium operations performed within TA-16 and TA-21.  Tritium 1062 

operations were conducted in three buildings over the past 7 years:  the Weapons Engineering 1063 

Tritium Facility (Building 16-205), the Tritium Science and Fabrication Facility 1064 

(Building 21-209), and the Tritium Systems Test Assembly (Building 21-155N).  These facilities 1065 

support several tritium-related programs at LANL and play an important role in DOE energy 1066 

research and nuclear weapons programs.  The primary potential environmental impacts from 1067 

tritium operations at LANL reside with these facilities.   1068 

The Weapons Engineering Tritium Facility at TA-16 is a Hazard Category 2 nuclear facility.  It is 1069 

a single-level structure with approximately 7,890 square feet (730 square meters) of floor area. 1070 

The Tritium Science and Fabrication Facility is a tritium research and development facility 1071 

located in Building 21-209 at TA-21.  This facility is located east of the Tritium Systems Test 1072 

Assembly Facility at the DP East research area.  During 2004, the tritium inventory at the Tritium 1073 

Science and Fabrication Facility was reduced to less than 0.07 pounds (30 grams).  This facility 1074 

was then reclassified from a Hazard Category 2 to a Hazard Category 3 facility in August 2004.  1075 

Programmatic activities at the Tritium Science and Fabrication Facility were reduced and moved 1076 

to the Weapons Engineering Tritium Facility in 2005.  The transition of the Tritium Science and 1077 

Fabrication Facility to a radiological facility was completed in 2005.  Neutron tube target loading 1078 

activities at the Tritium Science and Fabrication Facility ended in March 2006 and the facility 1079 

was placed in a surveillance and maintenance mode.  NNSA prepared the Environmental 1080 

Assessment for the Proposed Consolidation of Neutron Generator Tritium Target Loading 1081 
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Production (DOE 2005a); this project relocated the neutron tube target loading operations from 1082 

the Tritium Science and Fabrication Facility to Sandia National Laboratories in Albuquerque, 1083 

New Mexico. 1084 

The Tritium Systems Test Assembly Facility includes the main experimental tritium area 1085 

(3,700 square feet [344 square meters]) and two small laboratories.  The facility is located at the 1086 

DP East research area.  During 2003, the tritium inventory at the Tritium Systems Test Assembly 1087 

was reduced; as a result, the facility was reclassified to a radiological facility.  In August 2003, 1088 

the Tritium Systems Test Assembly was formally designated for surveillance and maintenance 1089 

and limited equipment removal, as part of its decontamination, decommissioning, and ultimate 1090 

demolition process. 1091 

 1092 

The principal capabilities and activities conducted at the Weapons Engineering Tritium Facility, 1093 

the Tritium Systems Test Assembly, and the Tritium Science and Fabrication Facility included: 1094 

• High-pressure gas fills and processing operations for research and development and 1095 

nuclear weapon systems; 1096 

• Function testing for highly specialized gas boost systems used in nuclear weapons and 1097 

experimental equipment; 1098 

• Separation and purification of tritium from gaseous mixtures using diffusion and 1099 

membrane purification techniques; 1100 

• Tritium-handling capabilities to accommodate a wide variety of metallurgical and material 1101 

research activities; 1102 
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• Gas analysis using spectrometry and other techniques such as beta scintillation counting to 1103 

measure the composition and quantities of gas samples; 1104 

• Calorimetry used for measuring the amount of tritium in a container; and 1105 

• Storage of tritium gas and tritium oxide. 1106 

Tritium Facilities Performance and Changes Since the 1999 SWEIS 1107 

Modifications at the Tritium Key Facility since 1999 have included remodeling and upgrading 1108 

facility structures, as well as constructing a new office building.    During 2005, there were major 1109 

construction activities and building modifications at the Weapons Engineering Tritium Facility at 1110 

TA-16, including addition of a new diesel generator and an upgraded uninterruptible power 1111 

supply unit.  Inclusion of Building 16-450 in the Weapons Engineering Tritium Facility nuclear 1112 

boundary was postponed because of the LANL operations standdown and it has yet to be 1113 

included.  In addition, NNSA halted implementation of neutron tube target loading activities at 1114 

the Weapons Engineering Tritium Facility and transferred these activities and associated 1115 

programmatic hardware to Sandia National Laboratories in Albuquerque in 2005. 1116 

Between 1999 and 2005,8 no new capabilities were added to the Tritium Key Facility, and one 1117 

capability, cryogenic separation, was lost due to discontinuation of its operation in the Tritium 1118 

Systems Test Assembly Facility where it was located.  Among the continuing capabilities, 1119 

operation levels have consistently been below the levels projected in the 1999 SWEIS and have 1120 

remained within the established environmental envelope.  For example, in 2005, 22 high-1121 

pressure gas fill operations were conducted, compared to 65 fills projected by the SWEIS ROD, 1122 

and approximately 11 gas boost system tests and gas processing operations were performed, 1123 

compared to 35 projected (LANL 2005g). 1124 

The following summaries of operations data over the period 1999 through 2005 illustrate how 1125 

activity levels are affecting the surrounding environment.  All three buildings are served by 1126 

ventilation systems that exhaust to stacks.  Between 1999 and 2005, tritium air emissions were 1127 

below the 1999 SWEIS projections, with two exceptions:  a one-time release of elemental tritium 1128 

in January 2001 at the Weapons Engineering Tritium Facility and an exceedance of tritium in 1129 

water vapor released from the Tritium Systems Test Assembly during 2002, 2003, 2004, and 1130 

2005 (due to deactivation activities).  This Key Facility has two NPDES-permitted outfalls, as 1131 

projected in the 1999 SWEIS.9  Annual NPDES discharge rates exceeded 1999 SWEIS projections 1132 

5 out of 7 years.  The quality of the TA-21 effluent exceeded NPDES permit levels twice in 1999 1133 

(LANL 2000e).  Chemical waste volumes exceeded 1999 SWEIS projections in 2001 and 2002 1134 

due to refrigerant replacement at Building 16-450.  Low-level radioactive waste, mixed low-level 1135 

radioactive waste, and transuranic waste volumes were all below the projected amounts. 1136 

1137 

                                                 
8 The discussion of operations since 1999 includes operations at the TA-21 facilities, the Tritium Systems Test Assembly and 
Tritium Science and Fabrication Facility, as well as the TA-16 Weapons Engineering Tritium Facility operations. 
9 Although these outfalls were ascribed to the Tritium Key Facility in the 1999 SWEIS, the majority of the effluent comes from 
the TA-21 Steam Plant.  For the sake of consistency, these outfalls continue to be accounted for with the Tritium Key Facility in 
this SWEIS. 
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2.4.8 Pajarito Site (Technical Area 18) 1137 

The Pajarito Site is located entirely at TA-18.  As described in the 1999 SWEIS, this Key Facility 1138 

includes the Los Alamos Critical Experiments Facility and other experimental facilities, and 1139 

consists of a main building, three outlying remote-controlled critical assembly buildings known 1140 

as the Critical Assembly and Storage Area, and several smaller support buildings including a 1141 

vault facility called the Hillside Vault.  1142 

These facilities are 3 miles (4.8 1143 

kilometers) from the nearest residential 1144 

area, White Rock, and 0.25 miles (400 1145 

meters) from the closest TA.  The 1146 

Pajarito Site is located in a canyon at 1147 

the confluence of Pajarito Canyon and 1148 

Threemile Canyon.  The surrounding 1149 

canyon walls rise approximately 200 1150 

feet (61 meters) on three sides of the 1151 

site.  DOE lists this entire Key Facility 1152 

as a Hazard Category 2 nuclear facility 1153 

and identifies seven buildings with 1154 

nuclear hazard categorizations. 1155 

This Key Facility studies both the static 1156 

and dynamic behavior of multiplying 1157 

assemblies of nuclear materials.  In 1158 

addition, the Pajarito Site provides the 1159 

capability to perform hands-on training 1160 

and experiments with special nuclear 1161 

material in various configurations 1162 

below critical mass. 1163 

The principal capabilities of and 1164 

activities conducted at the Pajarito Site 1165 

since 1999 include: 1166 

• Use of critical assemblies to evaluate the performance of personnel radiation dosimeters; 1167 

• Development of nuclear materials detection and monitoring instruments; 1168 

• Characterization and evaluation of materials, primarily by measuring the nuclear 1169 

properties of these materials; 1170 

• Subcritical measurements performed on arrays of fissile materials that are below critical 1171 

mass for material in a given form; 1172 

• Experiments using bare and reflected metal critical assemblies that operate on a fast-1173 

neutron spectrum; 1174 
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• Dynamic measurements conducted with two fast-pulsed assemblies that produce 1175 

controlled, reproducible pulses of neutron and gamma radiation from tens of microseconds 1176 

to several tens of milliseconds in duration; 1177 

• Use of critical assemblies to study “skyshine” (radiation transported point-to-point without 1178 

a direct line of sight) and to produce radiation fields to mimic those found around nuclear 1179 

weapons production and dismantlement facilities, in storage areas, and in experimental 1180 

areas; 1181 

• Use of fast-pulsed assemblies that have the capability to vaporize fissile materials used to 1182 

test materials, measure the properties of fissile materials, and test reactor fuel materials in 1183 

simulated accident conditions; 1184 

• Use of critical assemblies that have varying spectral characteristics in both steady-state 1185 

and pulsed modes to irradiate fissile materials and other materials with energetic responses 1186 

for the purposes of testing and verifying computer code calculations; and 1187 

• Storage of Security Category III quantities of special nuclear material in the form of sealed 1188 

sources recovered by the Off-Site Source Recovery Project. 1189 

Pajarito Site Performance and Changes Since the 1999 SWEIS 1190 

Since the publication of the 1999 SWEIS, two office trailers (TA-18-300 and -301) were installed 1191 

at the Pajarito Site, security enhancements were made, and a cable tray was relocated within this 1192 

site.  The SWEIS ROD projected replacement of the portable linear accelerator; this has not been 1193 

performed.  Construction projects in 2005 consisted of security and safety enhancements.  In 1194 

2002, NNSA prepared the Final Environmental Impact Statement for the Proposed Relocation of 1195 

Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory 1196 

(DOE 2002h).  In the associated ROD (67 FR 79906), NNSA decided to relocate Security 1197 

Category I and II capabilities and materials to the Device Assembly Facility at the Nevada Test 1198 

Site, in effect initiating the closure of TA-18.  Security Category I and II special nuclear materials 1199 

were moved from this area to the Plutonium Facility Complex at TA-55 pending transfer to the 1200 

Nevada Test Site by 2008.  Implementation of the ROD was initiated in 2004 (for further 1201 

information see Appendix H, Section H.1).  The SWEIS identified nine capabilities for this Key 1202 

Facility, all of which are still operating.  The Nuclear Measurements School, which had moved to 1203 

the Chemistry and Metallurgy Research Building from the Pajarito Site before the 1999 SWEIS, 1204 

moved back to the Pajarito Site in 2000.  The International Atomic Energy Agency Classroom 1205 

returned to the Chemistry and Metallurgy Research Building in 2004, but the rest of the school 1206 

remains at TA-18. 1207 

The Cerro Grande Fire damaged no facilities at TA-18; however, the fire destroyed much of the 1208 

vegetation in and around the Pajarito Site.  As TA-18 is located in a canyon bottom, postfire 1209 

flooding became a major concern.  A flood contingency plan and flood control structures were 1210 

designed to protect personnel, infrastructure, and nuclear materials.  Some portable structures, 1211 

such as metal sheds used to store radioactive sources, were moved to higher ground. 1212 

The principal capabilities of this facility, as listed above, have operated below the levels 1213 

projected in the 1999 SWEIS, in part due to a safety stand-down in late 1998 to 1999 and 1214 
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operational downtime from August 2000 to February 2003.  There have been no measurable 1215 

radiological air emissions from the Pajarito Site since 1999.  The facility has no 1216 

NPDES-permitted outfalls.  All wastes produced were below levels identified in the 1217 

1999 SWEIS, except during 2000, when approximately 280 cubic feet (8 cubic meters) of mixed 1218 

low-level radioactive waste were generated as a result of maintenance activities. 1219 

2.4.9 Target Fabrication Facility (Technical Area 35) 1220 

The Target Fabrication Facility, located at TA-35, comprises three buildings (35-213, 35-455, 1221 

and 35-458).  The main building is a two-story structure encompassing approximately 1222 

61,000 square feet (5,670 square meters) of floor space housing activities related to weapons 1223 

production and laser fusion research.  The Target Fabrication Facility is located immediately to 1224 

the east of TA-55 and directly north of TA-50.  This Key Facility is categorized as a low hazard 1225 

nonnuclear facility.  Exhaust air from process equipment is filtered prior to exhaust to the 1226 

atmosphere.  Sanitary waste is piped to the sanitary waste disposal plant located in TA-46.  1227 

Radioactive liquid waste and liquid chemical waste are transported to the TA-50 Radioactive 1228 

Liquid Waste Treatment Facility using a direct pipeline. 1229 

 1230 

The principal capabilities and activities conducted at the Target Fabrication Facility include: 1231 

• Precision machining and target fabrication operations to produce sophisticated devices 1232 

consisting of highly accurate part shapes and often optical-quality surface finishes;   1233 

• Polymer synthesis to formulate new polymers, study their structure and properties, and 1234 

fabricate them into various devices and components;  1235 
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• Chemical vapor deposition and chemical vapor infiltration to produce metallic and 1236 

ceramic bulk coatings, various forms of carbon (including pyrolytic graphite, amorphous 1237 

carbon, and diamond), nanocrystalline films, powder coatings, thin films, and a variety of 1238 

shapes up to 3.5 inches (9 centimeters) in diameter and 0.5 inches (1.25 centimeters) in 1239 

thickness; and 1240 

• Characterization of materials. 1241 

Target Fabrication Facility Performance and Changes Since the 1999 SWEIS 1242 

No major additions or modifications have occurred at the Target Fabrication Facility since 1243 

issuance of the 1999 SWEIS ROD.  The principal activities, as listed above, operated at or below 1244 

the levels projected in the 1999 SWEIS, including the precision machining and target fabrication, 1245 

the polymer synthesis, and the chemical and physical vapor deposition capabilities.  Material 1246 

characterization for tritium reservoirs operated for 2 years. 1247 

Programs at the Target Fabrication Facility (TA-35) suffered substantial downtime and loss of 1248 

productivity during and after the Cerro Grande Fire.  No direct fire damage occurred; however, 1249 

some equipment was damaged because of fluctuating power and loss of liquid nitrogen cooling.  1250 

Additionally, smoke damage to work areas and air-handling systems was sufficient to prevent use 1251 

of the Target Assembly Area. 1252 

The Target Fabrication Facility has no NPDES-permitted outfalls.  Radiological air emissions 1253 

since 1999 were below the levels projected in the 1999 SWEIS or were sufficiently small that 1254 

measurement systems were not deemed necessary to meet regulatory or facility requirements.  1255 

Waste volumes were within the amounts projected in the 1999 SWEIS, except chemical wastes, 1256 

which exceeded projections in 2005 due to disposal of beryllium-contaminated waste from 1257 

disposal of excess equipment from Rocky Flats, decommissioning of beryllium operations in 1258 

Room A7, and removal and replacement of a beryllium-contaminated machine from the machine 1259 

shop. 1260 

2.4.10 Bioscience Facilities (Technical Areas 43, 3, 16, 35, 46) (formerly called the Health 1261 

Research Laboratory [Technical Area 43]) 1262 

Since publication of the 1999 SWEIS, the definition of this Key Facility has expanded to include 1263 

a broader picture of bioscience research taking place across LANL.  Some of the capabilities that 1264 

were attributed to the Health Research Laboratory in the 1999 SWEIS have become more visible 1265 

as research and development in particular areas have increased, and some have become less 1266 

visible as research and development in other areas have declined.  These changes, which reflect 1267 

the dynamic nature of a research laboratory, required an expanded definition of this Key Facility. 1268 

The Bioscience Facilities currently include the main Health Research Laboratory (TA-43), as 1269 

well as additional offices and laboratories located at TA-3, TA-16, TA-35, and TA-46.  The 1270 

impacts of Bioscience Facilities activities at TA-3-1698, the Materials Science Laboratory, are 1271 

accounted together with the potential impacts of that Key Facility and are not double-counted 1272 

here.  Operations at TA-35, TA-43, and TA-46 have chemical, laser, and limited radiological 1273 

activities that maintain hazardous materials inventories and generate hazardous chemical wastes 1274 

and very small amounts of low-level radioactive waste. 1275 



Chapter 2 – Los Alamos National Laboratory Activities and Facilities Update  
 

 

 
7/9/2007 Concurrence Draft 2-47 

There are four biosafety levels consisting of protocols for laboratory practices, techniques, safety 1276 

equipment, and laboratory facilities. Biosafety Level 1 and Biosafety Level 2 activities and 1277 

laboratories are currently in operation at LANL and are covered by this SWEIS (these levels are 1278 

defined in Appendix C, Section C.3).  Work conducted in these areas is governed by safety and 1279 

security requirements for biological agents as outlined in the document entitled, “Biosafety in 1280 

Microbiological and Biomedical Laboratories,” published by the Center for Disease Control, 1281 

including biohazardous materials listed for each respective biosafety level (HHS 1999). 1282 

Operations at this Key Facility have 1283 

evolved a great deal since 1999.  At that 1284 

time, the principal capabilities and 1285 

activities were: 1286 

• Research to characterize the extent 1287 

of diversity in environmental 1288 

microbes and to understand their 1289 

functions and occurrences in the 1290 

environment; 1291 

• Research using molecular and 1292 

biochemical techniques to 1293 

determine and analyze the 1294 

sequence of genomes; 1295 

• Research using imaging and 1296 

spectroscopy systems to analyze 1297 

the structures and functions of 1298 

subcellular systems and 1299 

components; 1300 

• Research investigating the effects of natural and catastrophic cellular events like response 1301 

to aging, harmful chemical and physical agents, and cancer; 1302 

• Capability to generate biometric organic materials and construct synthetic biomolecules; 1303 

• Research isolating and characterizing the properties and three-dimensional shapes of 1304 

deoxyribonucleic acid (DNA) and protein molecules; 1305 

• Performance of whole-body scans as a service to the LANL Personnel Monitoring 1306 

Program; and 1307 

• General biological work performed at Biosafety Levels 1 and 2, which were performed 1308 

under safety and security requirements for biological materials, including biohazardous 1309 

material that can be worked at these levels. 1310 
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Bioscience Facilities Performance and Changes Since the 1999 SWEIS 1311 

As discussed, major additions have been made to the definition of this Key Facility since the 1312 

1999 SWEIS.  Today, the principal capabilities and activities conducted at the Bioscience 1313 

Facilities include: 1314 

• Biologically inspired materials research, including studies of how some materials mimic 1315 

the functions of living systems based upon the relationships found between structure, 1316 

function, and formation; 1317 

• Cell biology projects focused on understanding cellular responses to stress over a range of 1318 

resolutions from molecular biochemistry to whole-cell studies and proceeding to 1319 

multicellular and cell-environment interactions; 1320 

• Computational biology research focused on developing tools for managing, analyzing, and 1321 

interpreting biological data and on modeling simple and complex biological systems; 1322 

• Environmental microbiology research focused on microbial systems and their 1323 

environment, including the collection of environmental samples containing microbes, 1324 

biochemical and genetic analysis of their distribution and functions in ecological systems, 1325 

and growth and analysis of environmental isolates; 1326 

• Genomic studies using molecular and biochemical techniques to analyze the genes of 1327 

humans, animals, plants, and fungi, as well as genetic material of microbes and viruses 1328 

including the development of strategies to evaluate the specific sequence of individual 1329 

genes and gene mapping; 1330 

• Bioscience research emphasizing the development and implementation of high-throughput 1331 

tools and technologies for understanding biology at the systems level; 1332 

• Measurement science and diagnostics capabilities including a variety of spectroscopies for 1333 

analysis of biomolecules and biomolecular complexes, flow cytometry-based analysis of 1334 

materials, and mass spectrometry for proteomics, metabolomics, and structural biology; 1335 

• Molecular synthesis work focused on creating new, isotopically labeled molecules for 1336 

observation of specific chemical groups and for use as standards in the detection of 1337 

chemical agents and biological toxins;  1338 

• Structural biology using experimental techniques such as x-ray scattering and neutron 1339 

diffraction, nuclear magnetic resonance, time-resolved vibrational spectroscopies, and 1340 

state-of-the-art neutron protein crystallography;  1341 

• Biothreat reduction and bioforensics analyses, including DNA sequencing, single 1342 

nucleotide polymorphism, and other molecular approaches to identify pathogen strain 1343 

signatures for biodefense and national security purposes;  1344 

• Pathogenesis research involving genome-scale and computationally enhanced 1345 

experimental studies to gain a quantitative understanding of various aspects of pathogen 1346 
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life cycles, with a focus on understanding infections in humans, animals, and plants and 1347 

the epidemiology and life cycle of pathogens in the environment; and 1348 

• General biological work performed at Biosafety Levels 1 and 2, including select agent 1349 

work at Biosafety Level 2 under the Center for Disease Control’s “Biosafety in 1350 

Microbiological and Biomedical Laboratories” guidelines. 1351 

The changes in the descriptions of the capabilities ascribed to the Bioscience Facilities have had 1352 

negligible impacts on wastes and emissions.  Most of the principal activities described above 1353 

remained below 1999 SWEIS projections and within the established environmental envelope.   1354 

Activity levels within the environmental microbiology and genomics capabilities exceeded 1355 

1999 SWEIS projections 1 year out of 7.  Research involving DNA exceeded 1999 SWEIS 1356 

projections 5 out of 7 years, and research involving protein molecules exceeded projections all 1357 

7 years.  A number of projects involving work with viruses not specifically anticipated in the 1358 

1999 SWEIS have been approved. 1359 

Two changes of note are that bioscience work with radioactive materials is continually 1360 

decreasing and the animal colony was eliminated in 1999.  Although the colony was eliminated, 1361 

live animals including small animals, amphibians, and insects, are still kept for short periods of 1362 

time at various locations at LANL, and wild animal handling is performed during environmental 1363 

surveillance activities in the field and in field trailers.   1364 

A Biosafety Level 3 facility was constructed in 2004, but operational occupancy and operation 1365 

has not occurred (as already stated).  NNSA is preparing an EIS to analyze the potential impacts 1366 

of its operation. 1367 

The effects of the Cerro Grande Fire on the Bioscience Facilities and operations included the loss 1368 

of portable offices containing computers, intellectual property, and data at TA-46.  Smoke 1369 

damage occurred in several buildings at TA-43 and TA-46, requiring cleaning or replacement of 1370 

an air-handling system and many replacement air filters, as well as replacement of laser optics 1371 

(TA-46 and TA-3-1698). 1372 

Radiological air emissions are not measured for this Key Facility.  The Bioscience Facilities 1373 

currently have no NPDES-permitted outfalls.  One outfall was projected in the 1999 SWEIS, but 1374 

was removed from service in 1999; no flow was discharged from the outfall during that year.  1375 

Chemical and radioactive wastes generated were below the volumes projected in the 1376 

1999 SWEIS. 1377 

2.4.11 Radiochemistry Facility (Technical Area 48) 1378 

The Radiochemistry Key Facility includes all of TA-48 (116 acres [50 hectares]).  The facility 1379 

has three roles:  research, production of medical radioisotopes, and support services to other 1380 

LANL organizations, primarily through radiological and chemical analyses of samples.  TA-48 1381 

contains five major research buildings:  the Radiochemistry Laboratory (48-1), the Assembly 1382 

Checkout Building (48-17), the Diagnostic Instrumentation and Development Building (48-28), 1383 

the Clean Chemistry/Mass Spectrometry Building (48-45), the Weapons Analytical Chemistry 1384 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
2-50 Concurrence Draft 7/9/2007 

Facility (48-107), and a Machine and Fabrication Shop (48-8).  The Radiochemistry Laboratory 1385 

(48-1) was downgraded to a radiological facility in 2003.  1386 

The principal capabilities and 1387 

activities conducted at TA-48 1388 

include: 1389 

• Radionuclide transport 1390 

studies including numerous 1391 

chemical and geochemical 1392 

investigations that address 1393 

concerns about hydrologic 1394 

flow and transport of 1395 

radionuclides; 1396 

• Environmental remediation 1397 

capabilities including 1398 

characterization and 1399 

remediation of soils 1400 

contaminated with 1401 

radionuclides and toxic 1402 

metals, data analysis, and 1403 

integrated site-wide assessment; 1404 

• Ultra-low-level measurements using isotopic tracers and high-sensitivity measurement 1405 

technologies to support the nuclear weapons program; 1406 

• Development of radiation detectors, conduct of radiochemical separations, and 1407 

performance of nuclear and radiochemistry for non-weapons-related work; 1408 

• Isotope production involving the chemical separation and distribution of isotopes to the 1409 

medical and industrial communities; 1410 

• Actinide and transuranic chemistry using the special safe handling environment provided 1411 

by the alpha wing of the Radiochemistry Laboratory; 1412 

• Reexamination of archive data and measurement of nuclear process parameters of interest; 1413 

• Inorganic chemistry work including synthesis, catalysis, and actinide chemistry, as well as 1414 

the development of environmental technology; 1415 

• Synthesis, structural analysis, and x-ray diffraction analysis of actinide complexes in both 1416 

single-crystal and powder form; and 1417 

• Sample counting involving measurement of the quantity of radioactivity present in each 1418 

sample. 1419 
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Radiochemistry Facility Performance and Changes Since the 1999 SWEIS 1420 

No facility changes were projected for the Radiochemistry Facility in the 1999 SWEIS.  During 1421 

2005, the fire notification system was upgraded under the institutional program.  Building 48-1 1422 

roof replacement and heating, ventilation, and air conditioning upgrades are underway and are 1423 

expected to be complete in 2007.  Five structures at TA-48 suffered only minor direct effects 1424 

from the Cerro Grande Fire; activities in these buildings were not affected.  Building 48-45, the 1425 

Clean Chemistry/Mass Spectrometry Building, however, suffered severe ash, dirt, and soot 1426 

contamination and its interior was subsequently gutted and replaced. 1427 

Many of the activities listed above operated at or below the levels projected in the 1999 SWEIS.  1428 

In 2005, the environmental remediation capability operations were approximately half the 1429 

projected level, and the structural analysis capability level of operations was one-third of its 1430 

projected level.  The high-sensitivity measurement technologies level of operations was 1431 

approximately the same as the level projected in the 1999 SWEIS.  Radiochemical operations 1432 

levels were slightly lower than projected levels from 1999 to 2002 and substantially decreased in 1433 

2003, 2004, and 2005.  Both the data analysis and actinide chemistry capabilities operated below 1434 

the levels of activity projected in the 1999 SWEIS. 1435 

Several other capabilities exceeded the 1999 SWEIS projections.  There was a slight increase in 1436 

the level of operations for isotope production and sample counting from 1999 through 2005.  In 1437 

addition, radionuclide transport studies increased operations levels to approximately twice the 1438 

levels projected in the 1999 SWEIS.  Radiochemical operations increased to twice the levels 1439 

projected in the 1999 SWEIS until 2002, when there was a substantial decrease in the operations 1440 

levels. 1441 

Radiological air emissions were below 1999 SWEIS projections for arsenic-72, beryllium-7, 1442 

bromine-77, plutonium-239, and uranium-235 only.  Release of several radionuclides exceeded 1443 

projections at least 1 year out of 7 (1999 through 2005) including arsenic-73, arsenic-74, 1444 

gallium-68, germanium-68, rubidium-86, and selenium-75.  The nuclides plutonium-238, 1445 

silicon-32, thorium-230, thorium-232, and uranium-238 were not identified in the 1999 SWEIS, 1446 

but were present at least once in the years 1999 through 2005 in microcurie quantities.  The 1447 

Radiochemistry Facility currently has no NPDES-permitted outfalls, although 2 outfalls were 1448 

projected in the 1999 SWEIS ROD.  No discharges occurred after 1999 from these outfalls prior 1449 

to their elimination.  Chemical wastes from the Radiochemistry Facility exceeded 1999 SWEIS 1450 

projections in 2001 through 2004.  Excess chemical waste volumes resulted in part from cleanup 1451 

following the Cerro Grande Fire.  Contaminated soil caused by a leaky pipe was subsequently 1452 

removed from a fire recovery construction project after it was uncovered during excavation of 1453 

trenches for new utilities.  Several chemical clean-outs to dispose of unwanted chemicals were 1454 

performed at this Key Facility as well.  In 2003, transuranic and mixed low-level radioactive 1455 

waste quantities were small, but exceeded 1999 SWEIS projections.  These wastes were 1456 

generated by activities supporting the Building-48-1 reclassification from a nuclear facility to a 1457 

radiological facility.  1458 

1459 
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2.4.12 Radioactive Liquid Waste Treatment Facility (Technical Area 50) 1459 

The Radioactive Liquid Waste Treatment Facility is located in TA-50, near the center of LANL.  1460 

It treats radioactive liquid wastes generated at other LANL facilities and houses analytical 1461 

laboratories supporting waste treatment operations.  This Key Facility consists of four primary  1462 

structures:  the Radioactive Liquid Waste Treatment Facility (50-01), the tank farm and pumping 1463 

station (50-02), the acid and caustic solution tank farm (50-66), and a 100,000-gallon 1464 

(380,000-liter) influent holding tank (50-90), as well as a number of ancillary structures.  1465 

Presently, these four structures are considered one Hazard Category 2 nuclear facility. 1466 

The principal capabilities and activities conducted at the Radioactive Liquid Waste Treatment 1467 

Facility include:  1468 

• Waste characterization and packaging including identification and quantification of 1469 

constituents of concern in waste streams and packaging and labeling waste according to 1470 

U.S. Department of Transportation regulations; 1471 

• Waste transportation including inspection and cross-checking for acceptance; 1472 

• Liquid and solid chemical materials and radioactive waste storage; 1473 

• Waste pretreatment; 1474 

• Radiological liquid waste treatment using a number of treatment processes, including 1475 

ultrafiltration and reverse osmosis; and 1476 

• Secondary waste treatment. 1477 



Chapter 2 – Los Alamos National Laboratory Activities and Facilities Update  
 

 

 
7/9/2007 Concurrence Draft 2-53 

Radioactive Liquid Waste Treatment Facility Performance and Changes Since the 1478 

1999 SWEIS 1479 

The decontamination capability was transferred to the Solid Radioactive and Chemical Waste 1480 

Key Facility in 2000.  Between 1999 and 2005, all liquid waste discharge volumes processed 1481 

through this Key Facility were less than projected in the 1999 SWEIS due to ongoing source 1482 

reduction efforts and internal recycling by waste generators.  Most of the process changes at the 1483 

Radioactive Liquid Waste Treatment Facility have been aimed at further improving the quality of 1484 

the effluent discharged by the facility.  Nitrate reduction equipment was installed at the 1485 

Radioactive Liquid Waste Treatment Facility in 1998 to improve effluent quality to meet new 1486 

groundwater standards.  In 2001, this equipment was taken out of service; currently, low-volume, 1487 

high-nitrate liquid wastes are separated “upstream” by the waste generators and shipped to offsite 1488 

commercial hazardous waste treatment facilities for treatment and disposal.  An electrodialysis 1489 

reversal unit and an evaporator were installed at the Radioactive Liquid Waste Treatment Facility 1490 

in 1999 and 2000, respectively, to process the waste stream from the reverse osmosis unit.  In 1491 

2002, a perchlorate removal system (using ion exchange resin columns) was added to the 1492 

Radioactive Liquid Waste Treatment Facility to further improve the quality of effluent 1493 

discharged. 1494 

The Radioactive Liquid Waste Treatment Facility was one of the very few facilities that operated 1495 

during the Cerro Grande Fire.  Operations were mandatory because radioactive liquid wastes 1496 

continued to be generated.  These flows would be expected from cooling systems and 1497 

experiments that required cooling during the wildfire.  Subsequent to the wildfire, radioactive 1498 

liquid waste generation continued below typical rates because other LANL facilities required 1499 

time to resume normal levels of operations. 1500 

Other changes that have taken place since issuance of the 1999 SWEIS ROD largely have been 1501 

the result of lowered incoming waste volumes, which have enabled changes in certain process 1502 

steps and rendered others unnecessary.  In 2000, the lead decontamination trailer was 1503 

decommissioned because the quantity of lead needing decontamination had become so small that 1504 

this operation was no longer cost-effective.  In 2001, the transfer line that had carried liquid 1505 

wastes from the TA-21 tritium facilities to the Radioactive Liquid Waste Treatment Facility was 1506 

eliminated from service.  Because of reduced waste volumes at the TA-21 facility, these 1507 

materials are now transported by truck.  During 2002, the Radioactive Liquid Waste Treatment 1508 

Facility shop (Building 50-83) was relocated to TA-54 to make room for construction of a new 1509 

300,000-gallon (1,140,000-liter) influent storage facility funded by the Cerro Grande 1510 

Rehabilitation Project.  Construction of the new facility began in 2004. 1511 

The following radionuclides were not identified in the 1999 SWEIS as potential radiological air 1512 

pollutants, but were present in dosimetrically insignificant amounts (microcuries):  1513 

americium-241, plutonium-238, plutonium-239, strontium-90, thorium-228, thorium-230, 1514 

thorium-232, uranium-232, uranium-234, uranium-235, and uranium-238.  The Radioactive 1515 

Liquid Waste Treatment Facility has one NPDES-permitted outfall, as projected in the 1516 

1999 SWEIS.  Discharge flow rates have been consistently lower than projected in the 1517 

1999 SWEIS and have steadily decreased.  In 1999, the Radioactive Liquid Waste Treatment 1518 

Facility effluent did not meet water quality discharge standards (the effluent exceeded NPDES 1519 

permit quality standards nine times) and NMED issued a letter of noncompliance to LANL 1520 
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(LANL 2002c).  Since then, Radioactive Liquid Waste Treatment Facility has installed new or 1521 

upgraded treatment processes to improve effluent quality. With these improvements, 2005 1522 

marked the sixth consecutive year that Radioactive Liquid Waste Treatment Facility effluent had 1523 

zero violations of the NPDES permit limits and zero exceedances of the DOE Derived 1524 

Concentration Guide for radioactive liquid wastes.  Annual average nitrate discharges were 1525 

reduced from 360 milligrams per liter in 1993 to less than 10 milligrams per liter in 2000 and 1526 

have remained at that level through 2005.  Another important improvement since the 1527 

1999 SWEIS is that tritium-contaminated wastewater that was previously treated at TA-50 is now 1528 

being treated at the TA-53 Radioactive Liquid Waste Treatment Plant, which has no 1529 

environmental discharge of effluents.  Transuranic waste generation levels have been below 1530 

1999 SWEIS projections.  Every year except 2001, the amount of chemical wastes generated at 1531 

the Radioactive Liquid Waste Treatment Facility has been below projections.  In 2001, however, 1532 

chemical waste exceeded generation projections due to the replacement of storage tanks and 1533 

some associated plumbing.  Secondary wastes generated during the treatment of radioactive 1534 

liquid waste and wastes resulting from decontamination operations at LANL, caused several 1535 

waste streams to exceed projections.  Solid low-level radioactive waste volumes exceeded 1536 

generation projections in 1999, 2001, 2002, 2003, 2004, and 2005.  In 2005, exceedance of the 1537 

low-level radioactive waste volume projected in the 1999 SWEIS resulted from about 75 cubic 1538 

yards (58 cubic meters) of construction debris and soil generated from the Cerro Grande 1539 

Rehabilitation Project to install additional influent storage tanks.  Also included in the annual 1540 

solid low-level radioactive waste volumes are the aqueous evaporator bottoms shipped offsite for 1541 

treatment (about 96 cubic yards [73 cubic meters] in 2005).  Solid mixed low-level radioactive 1542 

waste generation at the Radioactive Liquid Waste Treatment Facility was not projected in the 1543 

1999 SWEIS, but small quantities have been generated every year but one since 1999.  More than 1544 

95 percent of these mixed wastes resulted from relocation of the lead contamination activities 1545 

and attendant cleanup of the area; the balance were wastes from the analytical chemistry 1546 

laboratory.  Transuranic waste and mixed transuranic waste volumes have been below 1547 

projections. 1548 

2.4.13 Los Alamos Neutron Science Center (Technical Area 53) 1549 

LANSCE lies entirely within TA-53 and comprises more than 400 structures.  The majority of 1550 

LANSCE operations are associated with the 800-million-electron-volt linear accelerator, a proton 1551 

storage ring, and three major experimental areas:  the Manuel Lujan Neutron Scattering Center 1552 

(the Lujan Center), the Weapons Neutron Research Facility, and Experimental Area C.  1553 

Experimental Area A, formerly used for materials irradiation experiments and isotope 1554 

production, is currently inactive.  Experimental Area C is the location of proton radiography 1555 

experiments for the Stockpile Stewardship Program. 1556 

This Key Facility has three Hazard Category 3 and no Hazard Category 2 nuclear facilities.  In 1557 

September 2001, the radioactive liquid waste treatment facility and basins in TA-53 (53-945 and 1558 

53-954) were added to the LANL radiological facility list (LANL 2002f). 1559 

The principal capabilities and activities conducted at LANSCE include: 1560 

• Accelerator beam delivery, maintenance, and development of diagnostic instruments; 1561 
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• Experimental area support including facility and plant operating and engineering services; 1562 

environment, safety, and health services and oversight; site and building physical security; 1563 

visitor control; and facility specific training; 1564 

• Neutron science and nuclear physics research; 1565 

• Accelerator transmutation of wastes experimentation; 1566 

• Subatomic physics research including proton radiography experiments; 1567 

• Production of medical radioisotopes; and 1568 

• High-power microwaves research and advanced accelerator development. 1569 

LANSCE Performance and Changes Since the 1999 SWEIS 1570 

The SWEIS ROD projected that substantial facility changes and expansion would occur at 1571 

LANSCE by December 2005.  Three projects have been completed, and one has been started: 1572 

• The Low-Energy-Demonstration Accelerator became operational.  The Low-Energy-1573 

Demonstration Accelerator started high-power conditioning of the radio frequency 1574 

quadruple power supply in November 1998.  The first proton beam was produced in 1575 

March 1999, and maximum power was achieved in September 1999.  It was designed for a 1576 

maximum energy of 12 million electron volts, not the 40 million electron volts projected 1577 

by the SWEIS ROD.  The Low-Energy-Demonstration Accelerator was shut down in 1578 

December 2001 and will remain inactive.  The current plan is to remove all support 1579 

equipment and leave the building and the accelerator itself in place. 1580 
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• Enhancements were made to the Short-Pulse Spallation Source.  The Short-Pulse 1581 

Spallation Source Project was completed in 2004.  This project consisted of two 1582 

components:  Accelerator Enhancement and Spectrometer Enhancement.  The Accelerator 1583 

Enhancement portion completed in June 2003 provided a brighter H- ion source and 1584 

upgraded the Proton Storage Ring to handle the higher beam current.  The Spectrometer 1585 

Enhancement Subproject completed in January 2004 provided three new neutron-1586 

scattering spectrometers to the Lujan Center and upgraded the capability of one 1587 

instrument. 1588 

• A new 100-megaelectronvolts Isotope Production Facility was constructed.  Construction 1589 

started in 2000 and the facility was completed in 2002.  The Isotope Production Facility 1590 

generated its first beam on December 23, 2003.  Full production began in 2005. 1591 

• Closure of two sanitary lagoons was initiated.  Characterization started in 1999 and 1592 

continued into 2000.  Cleanup at the south lagoon began in 2000 with removal of the 1593 

sludge and liner.  Data analysis and sampling continued through 2001 for both lagoons, 1594 

and an Interim Action Plan was written for remediation of the north lagoon.  Cleanup of 1595 

the north lagoon was performed in 2002.  The lagoons (Solid Waste Management Unit 1596 

[SWMU] 53-002[a]-99) have been remediated, including complete removal of all 1597 

contaminated sludge and liners; definition of the nature and extent of residual 1598 

contamination; and determination that the residual contamination does not pose a 1599 

potentially unacceptable risk to humans or the environment.  Currently, the site is located 1600 

within an industrial area under LANL (institutional) control and is expected to remain so 1601 

for the reasonably foreseeable future.  For these reasons, neither additional corrective 1602 

action nor further characterization is warranted at the site.  The closure report for the 1603 

lagoons was reviewed and approved by NMED on July 25, 2006. 1604 

Projects that were anticipated to be completed by 2005 in the 1999 SWEIS, but have not yet been 1605 

started include the One-megawatt Target/Blanket; the Long-Pulse Spallation Source, including 1606 

decontamination and renovation of Area A; the Los Alamos International Facility for 1607 

Transmutation; the Exotic Isotope Production Facility; decontamination and renovation of Area 1608 

A-East; and the Dynamic Experiment Laboratory.  The Stockpile Stewardship Program is 1609 

currently using Experimental Area C, Building 53-3P, for proton radiography and the Blue Room 1610 

in Building 53-07 for neutron resonance spectroscopy. 1611 

In addition to these projected construction activities, several projects not anticipated in the 1612 

1999 SWEIS have been implemented.  A new warehouse was constructed in 1998 to store 1613 

equipment and other materials formerly stored outside.  A new waste treatment facility for 1614 

radioactive liquids generated at LANSCE and two associated evaporation basins were 1615 

constructed during 1999.  Construction of a new cooling tower was completed in 2000.  1616 

Construction of this and another cooling tower (structures 53-963 and 53-952) replace cooling 1617 

towers 53-60, 53-62, and 53-64, which have been taken out of service.  The new towers 1618 

discharge through Outfall 03A-048, as did their predecessors.  Construction of two new 1619 

instruments on Flight Paths 12 and 13 at the Lujan Center started in 2002.  The cold neutron 1620 

Flight Path 12 was commissioned in February 2004, as was most of the NPD-Gamma experiment 1621 

(NPD is a nuclear reaction in which a neutron impinges on a proton and emits a deuteron plus a 1622 

gamma ray).  The liquid hydrogen target was installed during fall 2005.  Basic construction of 1623 
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Flight Path 13 was completed in 2006.  A new experimental facility for production of ultracold 1624 

neutrons is nearing completion in Experimental Area B. 1625 

LANSCE was nearly untouched by the Cerro Grande Fire; a small portion of the roof of one 1626 

building was damaged.  The only impact to operations was evaluating and restoring the status of 1627 

accelerator systems because site power was lost during the fire.  Systems and equipment were 1628 

returned to power sequentially instead of simultaneously, which required about a month to 1629 

complete. 1630 

The 1999 SWEIS identified seven capabilities for the LANSCE Key Facility.  No new 1631 

capabilities have been added, and none has been deleted.  During 2001, LANSCE operated both 1632 

accelerators and three of the five experimental areas.  Area A has been idle for more than 2 years; 1633 

Area B has been idle for several years, but as indicated above, a new Ultracold Neutron Facility 1634 

is under construction (DOE 2002h). 1635 

All of the capabilities described above operated at activity levels below those projected in the 1636 

1999 SWEIS or did not operate at all.  Support of activities in the experimental areas was 1637 

conducted as projected in the 1999 SWEIS, including an increase in power for the LANSCE 1638 

linear accelerator.  Less than 10 percent of the projected number of neutron research experiments 1639 

was conducted at the Lujan Center.  Weapons-related experiments were conducted as well as 1640 

experiments involving contained high explosives.  Research and development was conducted on 1641 

high-power microwaves and advanced accelerators. 1642 

Because of the number of facilities that were not funded and therefore not completed, no 1643 

accelerator waste transmutation tests were performed; no lead target tests were conducted; and no 1644 

exotic, neutron-rich, and neutron-deficient isotopes were produced since issuance of the 1645 

1999 SWEIS ROD.  Ultra-cold neutron experiments ran only 3 of the 7 years. 1646 

The primary indicator of activity for LANSCE is production of the 800-million-electron-volt 1647 

LANSCE proton beam. Between 1999 and 2005, production figures for the beam were all less 1648 

than the 6,400 hours at 1,250 microamps projected by the 1999 SWEIS.  In fact, the delivery of an 1649 

accelerator beam was successful one-third of the time projected in the 1999 SWEIS.  No medical 1650 

isotopes were produced, except in 2005 when 64 targets for medical isotope production were 1651 

irradiated, compared to 50 projected by the 1999 SWEIS. 1652 

LANSCE accounts for more than 90 percent of all radioactive air emissions from LANL.  These 1653 

emissions come predominantly (greater than 95 percent) from stack ES–2, which ventilates 1654 

Building 53-3, the linear accelerator, and adjacent experimental stations.  Additional emissions 1655 

come from stack ES–3, which exhausts the proton storage ring and experimental stations at the 1656 

Manuel Lujan Center and the Weapons Neutron Research Facility buildings.  Both ES–2 and 1657 

ES–3 are equipped with continuous monitoring equipment.  Emissions of activation products 1658 

from LANSCE were higher in 2005 than in recent years due to the total hours of operation and 1659 

the failure of one component of the emissions control system. The total point-source emissions 1660 

were approximately 18,400 curies.  As in recent years, the Area A beam stop did not operate 1661 

during 2005; however, operations in Line D resulted in the majority of emissions reported for 1662 

2005.  A corrective action implemented in late November 2005 returned emissions rates to their 1663 

expected levels, and these reduced emissions rates are expected to continue in the future.  The 1664 
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following nuclides were not projected as radiological air emissions in the 1999 SWEIS, but have 1665 

since been present in measured air emissions or occurred at levels above those projected (see 1666 

Appendix B for additional information on air emissions):  arsenic-72, arsenic-73, beryllium-7, 1667 

bromine-76, bromine-77, bromine-82, carbon-11, cobalt-60, mercury-193, mercury-193m, 1668 

mercury-195, mercury-195m, mercury-197, mercury-197m, mercury-203, nitrogen-16, osmium-1669 

191, oxygen-14, oxygen-15, selenium-75, sodium-24, sulfur-37, and tritium as water vapor.  1670 

LANSCE currently has four NPDES-permitted outfalls, compared to five outfalls projected in the 1671 

1999 SWEIS.  These outfalls discharge cooling tower blowdown, and discharge rates were 1672 

consistently below 1999 SWEIS projections.  While operational, the Low-Energy-Demonstration 1673 

Accelerator (TA-53-952) cooling tower effluent exceeded NPDES permit levels twice in 1999, 1674 

resulting in a shutdown of operations and an update of procedures (LANL 2000e).  LANSCE 1675 

generates both low-level radioactive liquid wastes and radioactive solid wastes such as beam line 1676 

components and scrap metals, papers, and plastics.  In 1998, generation of chemical wastes 1677 

exceeded 1999 SWEIS projections due to the Legacy Material Action Project.  All chemical 1678 

waste, low-level radioactive waste, mixed low-level radioactive waste, and transuranic waste 1679 

generation amounts were below the 1999 SWEIS projections, except for mixed low-level 1680 

radioactive waste in 2000, which was above the 1999 waste generation projection. 1681 

2.4.14 Solid Radioactive and Chemical Waste Facilities (Technical Area 54 and Technical 1682 

Area 50) 1683 

The majority of the structures associated with the Solid Radioactive and Chemical Waste 1684 

Facilities are located at TA-54.  There are over 200 structures within this TA, over 100 of which 1685 

are dedicated to waste management.  This waste management operation captures and tracks data 1686 

for waste streams regardless of their 1687 

points of origin and ultimate 1688 

disposition.  A variety of wastes are 1689 

managed by the Solid Radioactive and 1690 

Chemical Waste Facilities, including 1691 

transuranic, low-level radioactive, 1692 

industrial, toxic, hazardous, and 1693 

mixtures of these waste types. 1694 

Transuranic wastes are processed at the 1695 

Waste Characterization Reduction and 1696 

Repackaging Facility in TA-50 and 1697 

transported to TA-54 for storage 1698 

pending disposal.  Most waste handled 1699 

in TA-54 is of a solid physical state, 1700 

although there are also small quantities 1701 

of gaseous or liquid hazardous, toxic, 1702 

and mixed wastes. 1703 

The Hazard Category 2 nuclear facilities at this Key Facility include outdoor operations at the 1704 

Waste Characterization, Reduction, and Repackaging Facility (50-69); waste storage and disposal 1705 

facilities in Area G (including low-level waste disposal pits, shafts, and trenches, transuranic 1706 

waste storage domes, sheds, and storage pads); the Waste Assay Facility (54-2); the Radioassay 1707 

and Nondestructive Testing Facility (54-38); and the Decontamination and Volume Reduction 1708 



Chapter 2 – Los Alamos National Laboratory Activities and Facilities Update  
 

 

 
7/9/2007 Concurrence Draft 2-59 

System (54-412).  The Waste Characterization, Reduction, and Repackaging Facility (50-69) is a 1709 

Hazard Category 3 nuclear facility. 1710 

The principal capabilities and activities conducted at the Solid Radioactive and Chemical Waste 1711 

Key Facilities include: 1712 

• Waste characterization to ensure compliance with waste acceptance criteria for WIPP; 1713 

• Solid waste compaction to provide improved package integrity, minimize subsidence at 1714 

the disposal pit, and conserve disposal space; 1715 

• Size reduction to reduce volume and repackage waste; 1716 

• Waste transport reception and acceptance, including visual inspection of vehicles and 1717 

containers, cross-checking of container labels and shipping manifests, and radiation 1718 

surveys of vehicle and containers; 1719 

• Waste storage, including storage of sealed sources for the Off-Site Source Recovery 1720 

Project; 1721 

• Retrieval of transuranic wastes, including repackaging, characterization, and placement in 1722 

aboveground storage domes; 1723 

• Solid low-level radioactive waste disposal in cells and shafts;  1724 

• Decontamination of items including personal respirators, air-proportional probes, vehicles, 1725 

and portable instruments for reuse, as well as precious metals, scrap metals, and lead for 1726 

resale; and 1727 

• Other waste processing such as storage of transuranic sludge (solidified and packaged by 1728 

the Radioactive Liquid Waste Treatment Facility), stabilization of pyrophoric uranium 1729 

chips and subsequent storage of the resulting gels, and electrochemical treatment of mixed 1730 

low-level radioactive waste. 1731 

Solid Radioactive and Chemical Waste Facilities Performance and Changes Since the 1732 

1999 SWEIS 1733 

Two construction projects were planned for the Solid Radioactive and Chemical Waste Facilities 1734 

in the 1999 SWEIS.  Additional fabric domes for the storage of transuranic waste were completed 1735 

in 1998.  Execution of the other project, expansion of Area G, has not yet been completed.  DOE 1736 

has authorized construction, and design of the overall expansion and the first disposal pit will 1737 

continue in 2007.  Construction will begin by 2008.  The Radioactive Materials Research 1738 

Operations and Demonstration Facility was transferred to the Plutonium Key Facility in 2003.  A 1739 

substantial fraction of TA-54’s heavy earthmoving equipment was used for the Cerro Grande 1740 

Fire and was not available for some time.  The wildfire also impacted Solid Radioactive and 1741 

Chemical Waste operations later in the year because fire-related debris was shipped to Area G for 1742 

storage and disposal. 1743 
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In 2003, volumes of transuranic waste and mixed transuranic waste processed by the Solid 1744 

Chemical and Radioactive Waste Facility exceeded 1999 SWEIS projections.  In 2005, volumes 1745 

of chemical waste, low-level radioactive waste, and mixed transuranic waste exceeded 1746 

1999 SWEIS projections.  These waste volumes exceeded projected amounts due to repackaging 1747 

of legacy transuranic waste for shipment to WIPP.  About 95 percent (1,300 drums) of the low-1748 

level radioactive wastes were empty drums wrapped in plastic resulting from repackaging of 1749 

transuranic waste at the Waste Characterization, Reduction, and Repackaging Facility.  These 1750 

drums are typically sent to TA-54, Area G, for compaction and disposal.  There are no NPDES-1751 

permitted outfalls.  No stacks require monitoring for radiological air emissions; all non-point 1752 

sources are measured using ambient monitoring.  Thorium isotopes were identified in 2005 in 1753 

dosimetrically insignificant quantities. 1754 

2.4.15 Plutonium Facility Complex (Technical Area 55) 1755 

The Plutonium Facility Complex consists of six primary buildings and a number of support, 1756 

storage, security, and training structures located throughout the main complex at TA-55.  The 1757 

Plutonium Facility, Building 55-4, is categorized as a Hazard Category 2 nuclear facility, but was 1758 

built to comply with the seismic standards for Hazard Category 1 buildings.  In May 2005, a 1759 

staging facility, PF-185 (55-185), was upgraded to Hazard Category 2.  A third Category 2 1760 

nuclear facility, the Safe Secure Transport Facility (55-355), was constructed and became 1761 

operational in November 2005.  In addition, TA-55 includes two low hazard chemical facilities 1762 

(Buildings 55-3 and 55-5) and one low hazard energy source facility (55-7).  The 1999 SWEIS 1763 

also identified one potential Hazard Category 2 nuclear facility (the Nuclear Material Storage 1764 

Facility, Building 55-41), which was slated for potential modification to bring it into operational 1765 

status.  The modifications 1766 

were not performed, however, 1767 

and a decision was made in 1768 

2006 to demolish the building. 1769 

The principal capabilities and 1770 

activities conducted at the 1771 

Plutonium Facility Complex 1772 

include:  1773 

• Plutonium stabilization, 1774 

including recovering, 1775 

processing, and storing 1776 

the existing inventory; 1777 

• Manufacturing 1778 

plutonium components or other items for research and development or for the nuclear 1779 

weapons stockpile; 1780 

• Surveillance and disassembly of weapons components using both nondestructive and 1781 

destructive evaluation on pits removed from the stockpile and storage; 1782 
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• Actinide materials research and development, which involves metallurgical and other 1783 

characterization of materials and measurements of physical materials properties; 1784 

• Development of ceramic-based nuclear reactor fuel fabrication technologies;  1785 

• Research on providing a long-term reliable heat source for power systems to support space 1786 

and terrestrial uses, as well as performing recovery, recycling, and blending of 1787 

plutonium-238; and 1788 

• Storage, shipping, and receiving for the majority of the LANL special nuclear material 1789 

inventory. 1790 

Plutonium Facility Complex Performance and Changes Since the 1999 SWEIS 1791 

Several construction projects and upgrades were planned for the Plutonium Facility Complex and 1792 

analyzed in the 1999 SWEIS.  A new administrative office building (called the Facility 1793 

Infrastructure Technical Support Building) and upgrades to certain Plutonium Facility support 1794 

systems have been completed.  Construction of the Fire Safe Storage building (55-314) was 1795 

completed in October 2004.  Another office building, the Manufacturing Technical Support 1796 

Facility (55-312), was completed in August 2003.  As already stated, modifications to the 1797 

Nuclear Material Storage Facility were halted and a decision was made to demolish the building. 1798 

Security Category I and II and some Security Category III and IV materials, which are part of the 1799 

TA-18 Relocation Project, have been relocated to secure facilities at the Plutonium Facility 1800 

Complex at TA-55 while awaiting transfer to offsite facilities.  Procurement and installation of a 1801 

new uranium decontamination system was initiated in 2004 and was ongoing in 2005.  Interim 1802 

radiography capability also was ongoing in 2005.  None of the buildings at TA-55 suffered 1803 

serious damage from the 2000 Cerro Grande Fire, although the fire encroached on the fenced 1804 

perimeter intrusion detection and assessment systems area. 1805 

The principal activities listed above operated well within the bounds of projections in the 1806 

1999 SWEIS.  One change, however, occurred in the plutonium stabilization operation and only 1807 

the highest priority items have been stabilized.  Recovery, processing, and storage of the 1808 

remaining inventory are now scheduled to be completed by 2010 instead of 2007. 1809 

All other processes at the Plutonium Facility Complex remained below 1999 SWEIS projected 1810 

operating levels.  Manufacturing of plutonium components produced no quality-certified pits 1811 

until 2003; production of fewer than 20 quality-certified pits each year has occurred since 2004.  1812 

In addition, the surveillance and disassembly of weapons components operated below the 1813 

projected number of pits.  Plutonium-238 research has processed, evaluated, and tested below the 1814 

55 pounds (25 kilograms) of material per year projected in the 1999 SWEIS.  Because the Nuclear 1815 

Material Storage Facility has not been available as a storage vault, NNSA has continued to store 1816 

working inventory in the TA-55-4 vault.  The number of items in the vault has remained 1817 

relatively constant at levels identified in the 1999 SWEIS. 1818 

Since 1999, the actinide research and development capability processed less than the 881 pounds 1819 

(400 kilograms) per year projected in the 1999 SWEIS, and the number of pits that were 1820 

disassembled or converted also was below the projected amount.  Research supporting actinide 1821 

cleanup activities continued at low levels, and no plutonium residues originating from Rocky 1822 
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Flats were processed.  Minimal study of nuclear fuels used in terrestrial and radioisotope power 1823 

systems has occurred since 1999.  In 2002, the Plutonium Facility Complex again began 1824 

purifying and encapsulating plutonium fuels for this capability. 1825 

Radiological air emissions from this Key Facility were below 1999 SWEIS projections in the 1826 

years up to and including 2005, except for releases of elemental tritium that exceeded projections 1827 

in 2002 and 2003 and the presence of actinides (isotopes of thorium and uranium) that were not 1828 

projected in the 1999 SWEIS in 2005.  The facility has one NPDES-permitted outfall, which is 1829 

consistent with the 1999 SWEIS projections, and the NPDES discharge rate has been consistently 1830 

below projected amounts.  The quality of effluent exceeded NPDES permit levels only once in 1831 

2003 before being corrected (LANL 2004f).  Transuranic, low-level radioactive, and mixed low-1832 

level radioactive wastes were all below the 1999 SWEIS projections.  Chemical wastes, however, 1833 

exceeded projections in 2001 (generated by replacement of the hydraulic cylinders at the facility); 1834 

in 2002 (generated by cleanup of soil contaminated with spilled transformer oil); and in 2003 1835 

(generated by cleanup of soil contaminated with diesel fuel). 1836 

2.4.16 Non-Key Facilities 1837 

The balance and majority of LANL buildings are referred to in the 1999 SWEIS as non-Key 1838 

Facilities.  Non-Key Facilities house operations that are unlikely to cause significant 1839 

environmental impacts.  These buildings and structures are located in 30 of the 48 TAs over 1840 

approximately 14,200 acres (5,750 hectares) of LANL’s 25,600 acres (10,360 hectares) of land. 1841 

Some of the LANL non-Key Facilities are designated as radiological or moderate hazard 1842 

facilities, but do not meet the criteria for Key Facilities.  Some are currently operating, but 1843 

several are designated as nonoperable surplus and are awaiting DD&D following removal of 1844 

special nuclear material and other hazardous materials.  At the present time, other than MDAs, 1845 

there are no Hazard Category 2 or 3 nuclear facilities among the non-Key Facilities at LANL. 1846 

The following list provides information about physical changes to non-Key Facilities that have 1847 

occurred since the issuance of the 1999 SWEIS, including hazard category designation changes 1848 

where appropriate: 1849 

• Various Chlorination Stations (Buildings 0-1109, 0-1110, 0-1113, 0-1114, 16-560, 1850 

54-1008, 72-3, 73-9) were designated moderate chemical hazard facilities in the 1851 

1999 SWEIS.  The quantity of chlorine stored at these facilities has been reduced or the 1852 

stations no longer use gaseous chlorine for water treatment and are therefore no longer 1853 

categorized as hazardous facilities.  Ownership of certain of the chlorination stations was 1854 

conveyed to Los Alamos County as part of the 1998 conveyance of the Los Alamos water 1855 

distribution system and rights to surface water and water rights for subsurface water.  1856 

• The Omega West Building (2-1) and reactor were completely decontaminated and 1857 

demolished in September 2003. 1858 

• The Ion Beam Building (3-16) houses an accelerator that is currently in safe-shutdown 1859 

mode.  All radioactive sources have been removed from that building. 1860 
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• All cryogenics equipment has been removed from the Condensed Matter and Thermal 1861 

Physics Laboratory (3-34) since 1999, and the Ion Beam M Laboratory now occupies the 1862 

basement.  1863 

• The Health Physics Instrument Calibration facilities, located within the Physics Building 1864 

(3-40), were designated in the 1999 SWEIS as a Hazard Category 3 nuclear facility.  Prior 1865 

to 2002, the Health Physics Instrument Calibration facilities were relocated to Buildings 1866 

36-1 and 36-214, both of which are on the radiological facilities list.  Building 3-40 also 1867 

remains on the radiological facilities list. 1868 

• The Source Storage Building (3-65) was given a Nuclear Hazard Category 2 classification 1869 

in the 1999 SWEIS, but was downgraded and removed from the radiological facilities list.  1870 

It is currently used for storage of materials and test kits. 1871 

• The Calibration Building (3-130) was designated in the 1999 SWEIS as a Hazard Category 1872 

3 nuclear facility due to the radioactive source inventories stored in the building.  The 1873 

building is being converted into office space with some light-laboratory areas.  All 1874 

radioactive sources and special nuclear material have been removed, and the building is no 1875 

longer on the radiological facilities list. 1876 

• The Liquid and Compressed Gas Facility (3-170) was reclassified to a low chemical 1877 

hazard status.  All toxic materials have been removed from this facility since 1999. 1878 

• Building 21-5, a laboratory, has been reclassified as a radiological facility since 1999. 1879 

• Building 21-150, Molecular Chemistry, has been removed from the radiological facilities 1880 

list and is now identified as a surplus structure. 1881 

• The High Pressure Tritium Facility (33-86), a former high-pressure tritium-handling 1882 

facility, was decommissioned in 2002 prior to its subsequent demolition. 1883 

• The Nuclear Safeguards Research Facilities (35-2 and 35-27) were classified as Hazard 1884 

Category 3 nuclear facilities in the 1999 SWEIS and were subsequently downgraded to 1885 

radiological facilities in 2000 (DOE and LANL 2005). 1886 

• Central High Pressure Calibration Facility construction (36-214) was completed in 1887 

October 2001.  The facility has been categorized as a radiological facility.  In addition, 1888 

Building 36-1, a laboratory and office building, has been categorized as a radiological 1889 

facility since 1999. 1890 

• The Laboratory Building (41-4) was categorized as a radiological facility in the 1891 

1999 SWEIS.  Building 41-30 was demolished along with a major portion of 1892 

Building 41-4.  Building 41-1, an underground storage vault known as the Ice House, is 1893 

categorized as a radiological facility, although no special nuclear material is now stored 1894 

there. 1895 

• The Sewage Treatment Plants (Building 46-340) were designated as moderate chemical 1896 

hazard facilities prior to 1999.  As these plants no longer use any chlorine gas for effluent 1897 

disinfection, the hazard designation has recently been changed. 1898 
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The 1999 SWEIS identified just one major construction project (the Atlas Facility) for inclusion 1899 

as a new future non-Key Facility.  Construction of Atlas within existing buildings and a readiness 1900 

review were completed in 2001.  The Atlas conducted a series of 16 program experiments 1901 

through October 2002 for the science-based Stockpile Stewardship Program before it was then 1902 

disassembled and moved to the Nevada Test Site in 2003.  After being reassembled, certified, 1903 

and prepared for continuous operation at the Nevada Test Site, Atlas continues its mission of 1904 

supporting stockpile stewardship as a tri-laboratory (Lawrence Livermore National Laboratory, 1905 

Sandia National Laboratories, and LANL) resource and as a state-of-the-art research facility.   1906 

In addition to Atlas, DOE undertook several new construction projects since issuance of the 1907 

1999 SWEIS that were not proposed at that time.  These include the Nonproliferation and 1908 

International Security Center, Center for Integrated Nanotechnologies, Emergency Operations 1909 

Center, office buildings, LANL Medical Facility, and Live Fire Shoot House.  Non-Key Facilities 1910 

received substantial fire damage from the 2000 Cerro Grande Fire, which impacted 86 structures 1911 

or buildings, damaged 31 and destroyed 10, including several temporary office facilities.  A 1912 

number of construction projects were undertaken in response to post-Cerro Grande Fire needs.   1913 

The following information describes additional non-Key Facility construction projects 1914 

undertaken since 1999 and their current status: 1915 

• The Center for Integrated Nanotechnologies is based in Albuquerque, with facilities 1916 

at LANL and Sandia National Laboratories.  The Center provides open access to tools and 1917 

the expertise needed to explore the scientific integration of nanostructures into the micro- 1918 

and macro world.  Operated by the DOE Office of Science’s Nanoscale Science Research 1919 

Center, the Center for Integrated Nanotechnologies is a national user facility devoted to 1920 

establishing the scientific principles that govern the design, performance, and integration 1921 

of nanoscale materials.  In May 2004, groundbreaking took place for a new building that 1922 

provides laboratory and office space for the LANL branch of the Center.  Located 1923 

northeast of the Materials Science Laboratory in TA-3, this two-story, 36,500-square-foot 1924 

(3,390-square-meter) building will house approximately 50 workers, including LANL staff 1925 

and collaborators from universities, other laboratories, and private industry.  This building 1926 

was completed in December 2005 and dedicated in August 2006. 1927 

• The Cerro Grande Fire showed that the existing Emergency Operations Center had 1928 

outlived its useful life.  Further research showed that upgrading it would be neither 1929 

economical nor practical, and the decision was made to design and build a new Emergency 1930 

Operations Center.  Construction began in early 2002, and the new Emergency Operations 1931 

Center located at TA-69 became fully operational in December 2003. 1932 

• Five two-story office buildings were constructed after the Cerro Grande Fire to replace 1933 

occupied space lost during the fire and afterwards as a result of postfire recovery efforts.  1934 

These buildings house about 100 personnel each, consolidating functions and employees 1935 

within physical proximity, and were occupied in 2003 and 2004. 1936 

• The Occupational Medicine Program occupies a new building (the LANL Medical 1937 

Facility) at TA-3 that houses 60 medical personnel and supports approximately 1938 

2,500 LANL patients per month.  Through the project, existing nonpermanent facilities 1939 

were replaced because they had exceeded their life expectancy and were rapidly 1940 
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deteriorating to the point that their condition was impacting the delivery of medical 1941 

programs.  The readiness occupational assessment for the new Medical Facility was 1942 

completed in December 2003 and the facility became functional in 2004. 1943 

• The newly constructed Live Fire Shoot House provides an environment for the safe and 1944 

realistic conduct of advanced tactical security force training for the Protection Technology 1945 

Los Alamos staff.  Exterior and interior walls were designed to contain bullets and 1946 

fragmentation from multiple impacts, and bullets traps were also constructed.  The facility 1947 

became operational in March 2003. 1948 

• Design of the Information Management Office Building was initiated.  The building 1949 

would consolidate various personnel into a centralized, more efficient office building 1950 

within TA-3; however, issues have arisen over the size of the building and the planned 1951 

location.  Construction of this building is on hold. 1952 

• The National Security Sciences Building constructed in TA-3 provides approximately 1953 

275,000 square feet (25,550 square meters) of space for theoretical and applied physics, a 1954 

Computation Science Program, and senior management office functions.  This building is 1955 

eight stories high and will house about 700 personnel and their functions.  Current 1956 

operations of these capabilities would move from the Administration Building (Building 1957 

3-43), which is scheduled to be demolished.  The new building also includes a one-story, 1958 

600-seat lecture hall and a separate multilevel parking structure that provides 400 spaces 1959 

near the site.  The parking structure was constructed and opened in 2005; the main 1960 

building was completed in 2006. 1961 

• Two new parking structures were constructed in the TA-3 area to ease the critical shortage 1962 

of parking spaces.  One is a precast concrete structure that is four stories tall and provides 1963 

parking for 337 vehicles.  Construction on this first structure began in July 2003 and was 1964 

completed in April 2004.  The second structure (see above) is near the National Security 1965 

Sciences Building. 1966 

• Two staffed access control stations were constructed on Pajarito Road in 2003.  The 1967 

stations cover about 200 square feet (19 square meters) in floor space and an adjacent 1968 

support building is equipped with various video systems, electric control devices, and 1969 

fencing to preclude drive-around.  They have been operational since April 2004.  A 1970 

temporary truck inspection station was also constructed at the intersection of NM 4 and 1971 

East Jemez Road. 1972 

These non-Key Facilities occupy more than half of LANL and now provide space for about 1973 

70 percent of the workforce.  In previous years, activities in these facilities have typically 1974 

contributed less than 20 percent of most operational effects.  In 2004, however, new construction 1975 

and operational effects in the non-Key Facilities increased.  For example, approximately 1976 

2 million pounds (930,000 kilograms) of chemical waste generated at the non-Key Facilities 1977 

constituted about 84 percent of total LANL chemical waste volume in 2004 and exceeded the 1978 

1999 SWEIS ROD projection by about 50 percent.  Also in 2004, the non-Key Facilities 1979 

generated about 87 percent of the total LANL low-level radioactive waste volume; about 1980 

30 percent of the mixed low-level radioactive waste volume; and about 54 percent of the 1981 

transuranic waste volume.  The combined flows of the Sanitary Wastewater Systems Plant and 1982 
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the TA-3 Steam Plant account for about 88 percent of the total discharge from non-Key Facilities 1983 

and about 67 percent of all water discharged by LANL. 1984 

Measurement of radiological air emissions from stacks at two non-Key Facilities 1985 

(Buildings 33-86 and 41-4) ceased in 2003.  There were no plutonium or uranium emissions from 1986 

non-Key Facilities between 1999 and 2004.  Tritium emissions slightly exceeded 1999 SWEIS 1987 

projections in years 1999 to 2001 because of cleanup activities.  These radioactive air emissions 1988 

of approximately 1,000 curies per year represent off-gassing from inactive facilities and their 1989 

cleanup activities and less than 5 percent of the total 21,700 curies of emissions from all of 1990 

LANL that were projected by the SWEIS ROD. 1991 

Non-Key Facilities currently operate five NPDES-permitted outfalls, compared to 22 outfalls 1992 

identified in the 1999 SWEIS for non-Key Facilities.  Eighteen outfalls were removed from 1993 

service since 1999 as a result of efforts to reroute and consolidate flows to eliminate outfalls.  In 1994 

2001, one of those rerouted outfalls was reinstated in the NPDES permit to direct cooling tower 1995 

effluent back to Sandia Canyon.  The total amount of the effluent discharged by non-Key 1996 

Facilities exceeded 1999 SWEIS projections during 3 of the 5 years.  Only three of these five 1997 

NPDES-permitted outfalls have discharged effluent since 1999, because the Sanitary Wastewater 1998 

Systems Plant effluent is pumped to TA-3 and combined with the Power Plant effluent, and the 1999 

rerouted outfall just resumed discharging into Sandia Canyon in 2005.  Since issuance of the 2000 

1999 SWEIS ROD, non-Key Facilities have continued to discharge about 75 percent of the total 2001 

NPDES effluent from LANL.  Effluent discharged from non-Key Facilities had a 99.9 percent 2002 

compliance rate during this period; only three events occurred where NPDES permit 2003 

requirements were exceeded:  effluent from the TA-3 Co-Generation Complex (TA-3 Power 2004 

Plant) cooling towers exceeded permit limits once in 2001 and again in 2002, and effluent from 2005 

the Metropolis Center cooling towers exceeded permit limits once in May of 2003.  2006 

Waste volumes generated by non-Key Facilities have exceeded 1999 SWEIS projections in 2007 

several categories.  Projected chemical waste volumes were exceeded in 2001 due to the Cerro 2008 

Grande Fire cleanup, and low-level radioactive waste generation projections were exceeded for 2009 

the years 2000 through 2004 due to decontamination and decommissioning activities, heightened 2010 

operational activities, and new construction.  2011 

2.5 Overview of Actual Impacts Compared to Site-Wide Environmental Impact Statement 2012 

Projections 2013 

From 1999 through 2005, radioactive airborne emissions from point sources (stacks) have varied 2014 

from a low of 1,900 curies during 1999 to a high of approximately 19,000 curies during 2005 2015 

(just under 90 percent of the 10-year average annual curies of 21,700 projected in the 2016 

1999 SWEIS).  The final maximally exposed individual dose over this same multiple-year period 2017 

varied from a low of 0.32 millirem in 1999 to a high of 6.46 millirem during 2005 (compared to 2018 

a 5.44 millirem projected dose for this period of time).  This dose rate is below the EPA 2019 

emissions limit of a 10 millirem per year dose rate for DOE facilities.  2020 

Calculated NPDES effluent discharges ranged from a low of 124 million gallons (469 million 2021 

liters) per year in 2001 to a high of 317 million gallons (1.2 billion liters) per year in 1999, 2022 

compared to a projected discharge volume of 278 million gallons (1.05 billion liters) per year.  2023 
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The apparent decrease in flows, however, is primarily due to the methodology by which the flows 2024 

were measured and reported in the past.  Historically, instantaneous flows were measured during 2025 

field visits as required in the NPDES permit.  These measurements were then extrapolated over a 2026 

24-hour day, 7 days per week.  With implementation of the new NPDES permit on 2027 

February 1, 2001, data began to be collected and reported using actual flows recorded by flow 2028 

meters installed at most outfalls.  At those outfalls that do not have meters, the flows are 2029 

calculated as before (based on instantaneous flow). 2030 

Quantities of solid radioactive and chemical wastes generated have ranged from approximately 2031 

3.2 percent of the mixed low-level radioactive waste projections in the 1999 SWEIS during both 2032 

1999 and 2002 to 852 percent and 849 percent of the chemical waste projections during 2000 and 2033 

2001, respectively.  The extremely large quantities of chemical waste (61 million pounds 2034 

[27.7 million kilograms] during 2000 and 60.8 million pounds [27.6 million kilograms] during 2035 

2001) are a result of environmental restoration activities.  For example, the remediation of 2036 

MDA P resulted in 47.4 million pounds (21.5 million kilograms), or 88 percent of the 2037 

53.8 million pounds (24.4 million kilograms) of chemical waste generated during 2001.  Most 2038 

chemical wastes are shipped offsite for disposal at commercial facilities (LANL 2003g, 2004h).  2039 

In 2003, the quantity of mixed transuranic waste generated was 137 percent of the mixed 2040 

transuranic waste projection.  The larger-than-projected quantity of mixed transuranic waste was 2041 

the result of the Decontamination and Volume Reduction System repackaging of legacy 2042 

transuranic waste for shipment to WIPP (LANL 2005g).  Table 2–4 summarizes LANL 2043 

emissions, doses, discharges, and radioactive waste generation and compares them to the 2044 

1999 SWEIS projections. 2045 

The LANL workforce has been maintained above 1999 SWEIS projections since 1999.  The 2046 

13,504 employees recorded at the end of 2005 represent 1,953 more employees than projected.  2047 

Since 1999, the peak electricity consumption by LANL operations was 421,413 megawatt-hours 2048 

during 2005, and the peak demand was 70.9 megawatts during 2001 and 2003, compared to 2049 

1999 SWEIS projections of 782,000 megawatt-hours with a peak demand of 113 megawatts.  The 2050 

peak water usage was 453 million gallons (1.71 billion liters) during 1999 (compared to 2051 

759 million gallons [2.87 billion liters] projected), and the peak natural gas consumption was 2052 

1.49 million decatherms (42.2 million cubic meters) during 2001 (compared to 1.84 million 2053 

decatherms [52.1 million cubic meters] projected in the 1999 SWEIS).  Between 1999 and 2005, 2054 

the highest collective total effective dose equivalent for the LANL workforce was 241 person-2055 

rem during 2003, which is considerably lower than the workforce dose of 704 person-rem 2056 

projected by the 1999 SWEIS (LANL 2004h). 2057 

Measured parameters for ecological resources and groundwater were similar to 1999 SWEIS 2058 

projections, and measured parameters for cultural resources and land resources were below 2059 

projections.  For land use, the 1999 SWEIS projected the disturbance of 41 acres (17 hectares) of 2060 

new land at TA-54 because of the need for additional disposal cells for low-level radioactive 2061 

waste. This expansion is currently underway.  In addition, construction of the Los Alamos 2062 

Research Park was completed on 44 acres (18 hectares) of land along West Jemez Road. 2063 
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Table 2–4  Los Alamos National Laboratory Emissions, Doses, Discharges, and Radioactive 2064 

Waste Generation Since 1999 a 2065 

 SWEIS 
ROD 1999 2000 2001 2002 2003 2004 2005 

Radioactive Airborne Emissions from Point Sources 

  - Total annual release in curies  21,700 1,900 3,100 15,400 6,150 2,060 5,230 19,100 

Percent of 21,700 curies – 9 15 70 30 9 25 88 

  - MEI dose in millirem per year 5.44 0.32 0.65 1.84 1.69 0.65 1.68 6.46 

Percent of 5.44 millirem – 6 12 34 31 12 30 119 

NPDES discharges in million gallons 
per year 

278 317 265 124 178 210 162 198 

Percent of 278 million gallons per year – 114 95 45 64 76 58 71 

Low-level radioactive waste in cubic 
yards per year  

16,000 2,190 5,530 3,400 9,560 7,640 19,400 7,080 

Percent of 16,000 cubic yards per year  – 13.7 34.6 21.3 59.8 47.8 121 44.3 

Mixed low-level radioactive waste in 
cubic yards per year  

830 30 780 80 30 50 50 90 

Percent of 830 cubic yards per year  – 3.6 94.0 9.6 3.6 6.0 6.0 10.8 

Transuranic waste in cubic yards per 
year  

440 190 160 150 160 530 50 100 

Percent of 440 cubic yards per year  – 43.2 36.4 34.1 36.4 120 11.4 22.7 

Mixed transuranic waste in cubic yards 
per year 

150 110 120 60 110 210 30 130 

Percent of 150 cubic yards per year – 73.3 80.0 40.0 73.3 140 13.3 86.7 

Chemical waste in 1,000 pounds per 
year 

7,160 34,000 61,000 60,800 3,820 1,520 2,460 4,340 

Percent of 71,000 pounds per year – 475 852 849 53 21 34 61 
a Values are rounded. 
ROD = Record of Decision, MEI = maximally exposed individual, NPDES = National Pollutant Discharge Elimination 
System. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; gallons to liters, multiply by 3.378533; pounds to 
kilograms, multiply by 0.4536. 
Sources:  LANL 2003g, 2004h, 2005g, 2006a. 
 

Cultural resources remained protected, and no excavation of sites at TA-54 has occurred.  (The 2066 

1999 SWEIS projected that 15 prehistoric sites would be affected by the expansion of Area G into 2067 

Zones 4 and 6 at TA-54.)  Excavations did occur, however, at the Airport-1 East and White Rock-1 2068 

tracts from June 2002 through March 2003.  These two land tracts were conveyed to the County of 2069 

Los Alamos for future development (see Table 4-2).  Eleven cultural sites also were excavated in 2070 

Rendija Canyon in 2004 (LANL 2005g). 2071 

As projected in the 1999 SWEIS, water levels in wells penetrating into the regional aquifer 2072 

continue to decline in response to pumping, typically by several feet each year.  In areas where 2073 

pumping has been reduced, water levels show some recovery.  No unexplained changes in patterns 2074 

have occurred from 1999 through 2005 period, and water levels in the regional aquifer have 2075 

continued a gradual decline that started in about 1977.  Five additional characterization wells were 2076 

completed in 2004 and, pursuant to the 2005 Consent Order, 21 additional characterization wells 2077 

were installed in 2005.  In addition, ecological resources are being sustained as a result of 2078 

protection afforded by DOE ownership of LANL.  These resources include biological resources 2079 
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such as protected sensitive species, ecological processes, and biodiversity.  The recovery and 2080 

response to the Cerro Grande Fire of May 2000 included a Wildfire Fuels Reduction Program, 2081 

burned area rehabilitation and monitoring efforts, and enhanced vegetation and wildlife monitoring 2082 

(LANL 2004h, 2005g). 2083 

For the most part, operations at LANL remained within the projections made in the 1999 SWEIS. 2084 

Operations that exceeded projections, such as the number of employees or the amount of chemical 2085 

waste generated from cleanup activities, produced a neutral or beneficial impact on northern 2086 

New Mexico.  A larger number of employees increased the tax base and resulted in a higher level 2087 

of economic activity.  Although the amount of chemical waste generation was higher, thereby 2088 

increasing the amount of offsite transportation, it was managed without adverse impact to the 2089 

LANL waste management infrastructure and treatment and disposal of the waste was accomplished 2090 

in accordance with applicable regulations.  Overall, data on operations during the period from 1999 2091 

through 2005 indicate that LANL was still approaching the operation levels of the Expanded 2092 

Operations Alternative in the 1999 SWEIS, as modified for a lower level of pit production. 2093 

Table 2–5 summarizes the actual impacts and performance changes by resource or impact area 2094 

from 1999 through 2005 compared to the projected impacts for the modified Expanded Operations 2095 

Alternative in the 1999 SWEIS.  The first column lists the resource or environmental impact areas.  2096 

For each resource or impact area, the next column provides a summary description of the projected 2097 

impact for the Expanded Operations Alternative as presented in the 1999 SWEIS.  The third 2098 

column summarizes the actual impacts for the years 1999 through 2005 as reported in the LANL 2099 

SWEIS Yearbooks.  The final column presents an assessment of performance at the site compared 2100 

to the projected performance in the 1999 SWEIS.  This comparison shows that, in general, LANL 2101 

operated within the bounds projected in the 1999 SWEIS. 2102 
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Table 2–5  Summary Comparison of 1999 SWEIS10 Projected Impacts and Actual Changes and Performance (1999 to 2005) 2103 
Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Land Resources LANL covered 43 square miles (111 square 
kilometers), with about 5 percent of the site 
developed. It was divided into 6 land use 
categories and contained 944 permanent 
buildings, 512 temporary structures, and 
806 miscellaneous buildings. 

Changes to land use included TA-67, where 
60 acres (24 hectares) of forested land would 
be cleared for a road and the land use 
category changed from “Explosives” to 
“Explosives and Waste Disposal.” 

Area G expansion was estimated to disturb 
41 acres (16.6 hectares) of approximately 
72 acres designated for waste disposal.  The 
1999 SWEIS predicted limited land 
disturbance (about 100 acres [40 hectares] of 
previously undisturbed land) from new 
construction. 

LANL now covers 40 square miles (104 square kilometers). Land use 
categories have increased from 6 to 10. The number of structures, 
which change often, now includes 952 permanent buildings, 
373 temporary structures, and 897 miscellaneous buildings. 

Major projects have occupied more land than predicted.  Forty-four 
acres (18 hectares) were leased to Los Alamos County for a research 
park. 

Environmental restoration activities have not substantially added to 
available land. 

About 4,078 acres (1,650 hectares) have been designated for 
conveyance to Los Alamos County and the New Mexico Department 
of Transportation, and transfer to the Department of the Interior (to be 
held in trust for the Pueblo of San Ildefonso), of which 2,259 acres 
(914 hectares) have been turned over (as of the end of 2006), 
including all lands to be transferred to the Department of the Interior 
(in trust for the Pueblo of San Ildefonso). 

In 2000, the Cerro Grande Fire burned 43,000 acres 
(17,400 hectares), including about 7,700 acres (3,110 hectares) at 
LANL.  Direct impacts on land use included damage to or loss of 
332 structures.  Fire mitigation work, such as flood retention 
structures, affected about 50 acres (20 hectares) of undeveloped land. 

Land use changes were slightly greater than 
those projected in the 1999 SWEIS.  Actions 
undertaken at LANL that were either not 
addressed or predicted in the 1999 SWEIS 
include the conveyance of land to Los Alamos 
County and the New Mexico Department of 
Transportation, and the transfer of land to the 
Pueblo of San Ildefonso; and several projects 
that could disturb up to 245 more acres 
(99 hectares) of greenfield sites than predicted 
in the 1999 SWEIS.  These actions, however, 
were addressed in separate NEPA review 
documents. 

Land use changes related to the number of 
buildings at LANL were within the range of 
impacts evaluated within the 1999 SWEIS. 

Visual Resources 
 

LANL is primarily distinguishable in the 
daytime by views of its water storage towers, 
emission stacks, and occasional glimpses of 
older buildings.  At elevations above LANL, 
the view is primarily of scattered austere 
buildings and groupings of several-storied 
buildings. 

LANL has relatively few nighttime security 
light sources compared to the nearby 
communities; the distinction between LANL 
and the nearby communities is lost to the 
casual observer. 

In many cases, new construction has reduced visually incompatible 
building styles and allowed for the removal of some of the more 
austere buildings.  One new building has been built at the Los Alamos 
Research Park.  Radio towers have been erected, but have been 
painted to blend with the background. The water tower at the new 
Emergency Operations Center has also been painted to blend with the 
background. 

Two domes have been added at TA-54, which contrast with the 
natural landscape and can be seen from the Pueblo of San Ildefonso 
sacred area, the Nambe-Española area, and areas in western and 
southern Santa Fe County. 

Visual impacts resulting from continuing 
operations at LANL slightly exceeded those 
projected in the 1999 SWEIS. Actions 
undertaken at LANL that either were not fully 
addressed or occurred since the 1999 SWEIS 
was published include the construction of 
domes at TA-54, construction of new facilities 
(especially those that extend above the tree 
line), and forest thinning.  Activities associated 
with each of these areas were addressed in 
separate NEPA actions. 

                                                 
10 Based on the Expanded Operations Alternative as defined in the 1999 SWEIS and ROD (64 FR 50797). 
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Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

 Projected temporary and minor impacts 
included changes resulting from 
construction and environmental restoration 
activities. 

The Cerro Grande Fire altered views and made site facilities more 
visible.  Since 2000, wildfire prevention activities, such as forest 
thinning, have reduced tree density on 7,700 acres (3,110 hectares) 
resulting in a more open, park-like forest, increasing the visibility of 
some facilities. 

Bark beetles have killed thousands of evergreen trees, opening the 
forest and making LANL facilities more visible. 

The Cerro Grande Fire and bark beetle 
infestation altered the viewscape beyond that 
analyzed in the 1999 SWEIS or other 
subsequent NEPA review documents. 

Geology and Soils 
 - Geology 
 

The 1999 SWEIS identified major seismic 
features at LANL. Some sections of faults at 
LANL constitute active and capable faults 
under the Nuclear Regulatory Commission 
nuclear facility criteria.  Surface rupture from 
faulting in TA-3 was identified and concern 
regarding seismic risk to the Chemistry and 
Metallurgy Research Building was identified. 

LANL operations have not affected seismicity concerns.  Most 
construction was conducted at a distance from mapped faults and 
injection wells were not operated. 

Based on the seismic risk at TA-3 identified in the 1999 SWEIS, 
LANL decided to move the Chemistry and Metallurgy Research 
Building operations to TA-55, an area of no observed seismic faulting 
(DOE 2003e). 

Impacts at LANL were within those projected 
in the 1999 SWEIS. 

 - Soils The 1999 SWEIS identified canyon walls as 
areas of potential slope instability and 
indicated that disturbed or unvegetated soils 
have a greater potential for erosion.  Small 
quantities of contaminants from facility 
operations would impact LANL soils, and 
that contaminated soil would be excavated 
from LANL. 

LANL operations have not substantially affected slope instability or 
soil erosion.  Construction activities were set back from canyon walls, 
and although localized erosion due to disturbed soils occurred at 
construction sites, it was mitigated by standard construction best 
management practices such as silt fences and flow barriers. 

The Cerro Grande Fire increased soil erosion at LANL. 

Releases from facility operations causing soil contamination have 
been below 1999 SWEIS projections due to improvements in facility 
operating procedures. 

Impacts were fewer than those projected in the 
1999 SWEIS, in part due to the removal of 
contaminated soils through environmental 
restoration activities and continued use of 
engineering controls at construction sites.  
While the Cerro Grande Fire increased soil 
erosion, the overall effects were mitigated 
through various actions such that 1999 SWEIS 
projections were not exceeded. 

Surface Water 
 - NPDES Outfall 

Volumes 
Total of 55 NPDES-permitted outfalls.  

Total projected discharge volumes through 
permitted outfalls: 

C 278 million gallons per year (1,052 million 
liters per year). 

C 136 million gallons per year (515 million 
liters) from Key Facilities. 

C 142 million gallons (538 million liters) per 
year from non-Key Facilities. 

NPDES-permitted outfalls decreased to 21 – including 20 industrial 
outfalls and 1 sanitary outfall.  

The total flow from all NPDES outfalls was below 1999 SWEIS 
projections for 6 of 7 years; in 1999, the flow exceeded 1999 SWEIS 
projections by 14 percent. 

Key facilities:  Combined volumes have been less than 1999 SWEIS 
projections; however, discharges from four Key Facilities exceeded 
their individual 1999 projections. 

C Tritium Facilities:  discharges exceeded annual projections each 
year, ranging from 0.4 to 33 million gallons per year (1.5 to 
125 million liters per year), compared to 1999 SWEIS projection of 
0.3 million gallons (1.1 million liters) per year. 

The number of NPDES outfalls was within the 
1999 SWEIS projections. 

The number of permitted NPDES outfalls and 
the total flow were consistent with or below 
1999 SWEIS projections.  The distribution of 
flow from individual Key and non-Key 
Facilities, however, has changed from that 
projected in the 1999 SWEIS. 

Although there appears to be a decrease in total 
flow from NPDES outfalls, it is largely due to 
a change in how flow is measured and 
reported.  The current method adopted in 2001 
uses actual flow meters in many (but not all) 
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Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

C Chemistry and Metallurgy Research Building discharges exceeded 
projections 6 of 7 years, ranging from 0.02 to 4.5 million gallons 
(0.08 to 17 million liters) per year, compared to 1999 SWEIS 
projection of 0.5 million gallons (1.9 million liters) per year.  

C High Explosives Testing Facility discharges exceeded projections 
3 years, ranging from 9 to 16.1 million gallons (34 to 
61 million liters) per year in 1999 through 2001, compared to 
1999 SWEIS projection of 3.6 million gallons (14 million liters) per 
year. 

C Sigma Complex discharges exceeded projections in 2003, with 
7.6 million gallons (29 million liters) compared to the 1999 SWEIS 
projection of 7.3 million gallons (28 million liters) per year. 

Non-Key Facilities:  Total flow exceeded 1999 SWEIS projections 
3 out of 7 years, in part due to extrapolation from instantaneous flow 
measurements. 

outfalls and measuring stations, providing 
more accurate information. 

 - NPDES Outfall  
Quality 

 

The implied measure of performance is 
compliance with NPDES permit levels, the 
New Mexico Water Quality Control 
Commission stream standards, and DOE 
Derived Concentration Guides for 
radionuclides. 

As described in the 1999 SWEIS, RLWTF 
would be modified and the High Explosives 
Waste Treatment Facility would be 
constructed to improve effluent quality. 

NPDES effluent quality met permitted levels for 99.75 percent of 
samples since 2000; number of events where permit levels were 
exceeded ranged from 0 to 14 (of about 1,100 samples) per year.  
Exceedances resulted in preparation and implementation of corrective 
action plans. 

RLWTF has improved the quality of effluent, reducing annual levels 
of nitrates and radionuclides.  Since 1999, radionuclides activities 
have been well below the Derived Concentration Guides levels, and 
nitrates and fluorides concentrations were well below the standards. 

Volumes of effluent discharged from the High Explosives Wastewater 
Treatment Facility outfall have been below 1999 SWEIS projections 
since 1999. 

Surface water quality impacts are consistent 
with or less than those projected in the 
1999 SWEIS. 

Overall quality and volume of effluents were 
within the levels projected in the 1999 SWEIS. 

 - Water Quality 
Impacts from 
Stormwater and 
Construction 
Sources 

Water quality was projected to be similar or 
better than recent experience. 

The following LANL operations were 
identified in the 1999 SWEIS as impacting 
surface water quality: 
C Stormwater discharges from industrial 

activities, with 76 industrial facilities 
identified on LANL site. 

C Construction activities disturbing greater 
than 5 acres (2 hectares). 

C Excavation or dredge and fill activities, 
which are permitted by the Corps of 
Engineers and the New Mexico 

LANL still requires Stormwater Pollution Prevention Plans and best 
management practices to protect surface waters from pollutants from 
industrial stormwater sources and construction projects. 

The number of industrial activities requiring individual Stormwater 
Pollution Prevention Plans has ranged from 15 to 22.  Stormwater 
Pollution Prevention Plans and best management practices are now 
required for all projects disturbing greater than 1 acre (0.4 hectares) 
of land.  An increase in construction projects and dredge and fill 
projects was seen following the Cerro Grande Fire; however, each 
project was required to implement Stormwater Pollution 
Prevention Plans and meet 404 and 401 permit conditions to 
protect surface waters. 

Impacts from storm flows and construction or 
excavation projects were within 1999 SWEIS 
projections. 
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Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Environment Department (Section 404 and 
401 permits). 

 - Contaminant 
Transport 

Small increases in outfall flows to watersheds 
were not expected to result in substantial 
contaminant transport offsite.  Outfall 
discharge volumes per watershed were 
projected. 

Storm flow and sediment transport were 
identified as primary mechanisms for 
potential contaminant transport beyond 
LANL boundaries. 

The 1999 SWEIS discussed watershed 
monitoring activities to track the extent of 
offsite contaminant movement in sediments 
and surface waters, including monitoring for 
radionuclides, metals, organics, 
polychlorinated biphenyls, and high 
explosives residue. 

Several actions and best management practices were implemented to 
manage, control, and minimize stormwater and sediment transport. 

On average, outflows to individual watersheds have been within 
projections, and trends show that outfall flows per watershed have 
been declining, thereby reducing the potential for contaminant 
transport.  The number of watersheds receiving outfall flow has been 
reduced from 8 to 5.  The annual flow discharged to the individual 
watersheds exceeded 1999 SWEIS projections 5 times from 1999 to 
2000 and 1 time since 2000. 

While radionuclides at or above background levels have been detected 
in sediments on- and offsite, the overall pattern of radioactivity in 
sediments has not greatly changed since the 1999 SWEIS.  
Concentrations of metals, radionuclides, polychlorinated biphenyls, 
and high explosives residue above water quality standards have been 
detected during storm flows; however, these events are infrequent and 
short-lived. 

As a direct result of the Cerro Grande Fire, stormwater runoff 
increased (2 to 4 times for average flow, and 10 to 1,000 times for 
peak flows), increasing the potential for contaminant transport.  Storm 
events in 2001 and 2002 were found to accelerate the transport of 
legacy contamination (radionuclides) from Pueblo Canyon into lower 
watersheds and canyons. 

Contaminant transport impacts were consistent 
with the 1999 SWEIS, due to LANL programs 
and best management practices that manage 
and control storm flow and sediment transport. 

Increased or accelerated transport of 
contaminants that occurred from postfire storm 
flows are considered to be short-lived events 
that are being controlled and will diminish 
within the next few years. 

Groundwater 
 - Water Use The projected effect of water use over the 

next 10 years (extracted from the main 
aquifer) is an average drop in DOE well 
fields of up to 15 feet (4.6 meters). 

The drop in the Los Alamos County (previously DOE) well fields has 
continued to be 1 to 2 feet (0.3 to 0.6 meters) per year, per the Water 
Supply at Los Alamos 1998 to 2001 report (LANL 2003b). 

Impacts of LANL water use on the regional 
aquifer continue to be bounded by the impacts 
analyzed in the 1999 SWEIS. 

 - Quantity No substantial changes to groundwater 
quantities were expected based on recent 
experience with LANL discharges that had 
little effect on groundwater quantities. 

LANL discharges have had little effect on groundwater quantities in 
the last 6 years. 

Impacts of LANL discharges on groundwater 
quantities continue to be bounded by the 
impacts analyzed in the 1999 SWEIS. 

 - Quality 
 

Because mechanisms for recharge to 
groundwater are highly uncertain, it is 
possible that discharges under any of the 
alternatives in the 1999 SWEIS could result in 
contaminant transport in groundwater and off 
the site. 

Regional groundwater samples taken in 2005 and 2006 show the 
presence of hexavalent chromium. Other contaminants detected 
included perchlorate in all groundwater zones in Mortandad Canyon, 
in the regional aquifer in Pueblo Canyon, and in alluvial groundwater 
in Cañon de Valle; and 1,4-dioxane in perched groundwater in 
Mortandad Canyon. 

Hexavalent chromium has not been detected in 
offsite regional groundwater or in water supply 
wells. Production well Otowi-1 in Pueblo 
Canyon was taken permanently off-line 
because it had one tenth of the risk level of 
24.5 micrograms per liter of perchlorate.  
There is no Federal or State standard for 
1,4-dioxane.    
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Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Air Quality 
 - Nonradiological 

Criteria 
Pollutants 

Ambient standards would be met. 

Annual emissions of criteria pollutants (tons 
per year): 

 CO = 58 
 NOx = 201 
 PM = 11 
 SO2 = 0.98 

Ambient standards have been met. 

Annual emissions for highest year, excluding years of the Cerro 
Grande Fire and fire mitigation activities (tons per year): 

 CO = 35 
 NOx = 93.8 
 PM = 5.5 
 SO2 = 1.9 

Annual emissions of criteria pollutants from 
LANL operations reported in the Annual 
Emissions Inventories Through 2005 were 
within 1999 SWEIS projections.  As of 2004, 
revised reporting methods for the Title V 
Operating Permit Emissions Report include 
small exempt boilers and stand-by emergency 
generators in the emissions calculations; their 
inclusion results in SO2 emissions higher than 
projected in the 1999 SWEIS. 

Cerro Grande Fire and fire mitigation activities 
caused a temporary increase in CO, PM10 and 
SO2 emissions above the levels analyzed in the 
1999 SWEIS. 

 - Other 
Nonradiological 
Pollutants 

A screening analysis of toxic and hazardous 
pollutants indicated that levels of potential 
consequence to the public would not be 
exceeded for most air pollutants.  Further 
detailed analysis demonstrated that 
concentrations of other pollutants would be 
below guideline values. 

For carcinogens, the combined lifetime 
incremental cancer risk due to all 
carcinogenic pollutants from all TAs was 
estimated.  Major contributors to the 
combined cancer risk values included 
chloroform, formaldehyde, and 
trichloroethylene from TA-43 (Bioscience 
Facilities).  The cancer risk to the public of 
less than 7.4 × 10-7 was dominated by the 
contribution from chloroform. 

Although annual emissions of chemical 
pollutants were not reported in detail for all 
facilities, the details presented for TA-3, for 
example, indicate emissions of 153 toxic 
pollutants. 

The 1999 SWEIS did not address toxic and 
hazardous emissions from combustion 
sources. 

Reported toxic and hazardous pollutant emissions generally have been 
less than guideline values. 

Carcinogenic emissions generally have been less than the 
1999 SWEIS projections.  Chloroform emissions were less than 
30 percent of the 1999 SWEIS projections. 

TA-3 peak emissions data show that 21 additional pollutants were 
emitted and emissions of 39 pollutants exceeded 1999 SWEIS 
projections. Seventy-five pollutants were not emitted that were 
projected. 

The amounts of chemicals used and the 
amounts emitted to the air continue to show 
considerable variation.  Although the actual 
quantities and chemicals vary from those 
analyzed in the 1999 SWEIS, the 
concentrations to which the public is exposed 
continue to be below levels of potential 
consequence. 
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Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

 - Nonradiological 
Construction 
Activities 

Air quality impacts of construction activities 
were not quantified in the 1999 SWEIS.  The 
1999 SWEIS, however, indicated that 
construction activities were planned in 
various areas and would include land 
disturbance.  These activities would result in 
emissions from disturbed areas and from 
equipment. 

Construction of new facilities, demolition, and remediation activities 
have resulted in short-term increases in air pollutant concentrations.  
These activities were mitigated as appropriate to prevent exceedance 
of the ambient standards. 

Construction at LANL is an ongoing activity 
with temporary and localized air quality 
impacts.   

  - Radiological 
 
 

  
 
 
 Actinides 
 Fission Products 
 Activation Products 
 Tritium (water vapor) 
 Tritium (gas) 
 Argon-41 
 Other Noble Gases 
 Uranium 

Annual Average 
(curies per year) 

 
0.000798 
0.00014 
16,000 
1,260 
1,920 
870 

1,640 
0.152 

Annual Average 
(curies per year) 

 
0.0000113 

Not reported 
5,070 
815 

1,770 
22.7 

Not detected 
0.00836 

Peak Year 
(curies) 

 
0.0000302 

Not reported 
18,900 
1,200 
8,740 
49.8 

Not detected 
0.02 

Annual average air emissions continue to be 
below levels projected in the 1999 SWEIS.  
The exceptions for peak years were due to 
deactivation activities at TA-21 and a single 
event at the Weapons Engineering and Tritium 
Facility for tritium, as well as a failed valve 
and hours of operation at LANSCE for 
activation products. 
 

Noise There would be little change in noise impacts 
to the public from traffic or site activities, 
although sudden loud noises associated with 
explosives testing may occasionally startle 
members of the public and workers.  There 
would be some increase in the frequency of 
impulsive noise, but these noises would be 
occasional and not prolonged or unusual to 
the community. 

Construction activities at LANL are common and generally have not 
altered noise conditions to levels that annoy the public.  The increase 
in workforce has not resulted in any noticeable increase in traffic 
noise. 

Noise impacts from construction and operation 
were similar to those discussed in the 
1999 SWEIS. 

Ecological 
Resources 

Only 5 percent of LANL was determined to 
be unavailable to wildlife.  There were 
900 species of vascular plants and 
294 species of animals in the area. There 
were 50 acres (20 hectares) of wetlands, 
13 acres (5 hectares) of which were created 
or enhanced by wastewater from 38 outfalls. 
The site is home to 3 federally listed 
endangered species, 2 federally listed 
threatened species, 18 species of concern, and 
numerous state-listed species.  Areas of 
Environmental Interest were established at 
LANL to protect threatened and endangered 
species. 

In total, major projects used slightly less acreage of undeveloped land 
than predicted in the 1999 SWEIS.  About 5 acres (2 hectares) of the 
Los Alamos Research Park have been cleared, resulting in the loss of 
habitat. 

The reduction in permitted outfalls to 21 by 2003 has reduced the 
amount of wetlands supported by such flows.  Approximately 34 
acres (14 hectares) of wetlands occur at LANL. 

Impacts to ecological resources from land conveyance and transfer 
have resulted in a reduction in potential onsite habitat and the loss of 
DOE protection for threatened and endangered species, including 
areas of core and buffer zones within the Areas of Environmental 
Interests. 

Impacts to biological resources were somewhat 
greater than those predicted in the 
1999 SWEIS.  The 1999 SWEIS did not 
account for certain events that occurred after 
1999, including the land conveyance and 
transfer. Activities associated with each of 
these areas were addressed in separate NEPA 
documents. 

The Cerro Grande Fire and bark beetle 
infestation have altered the ecology of the site. 
 The bark beetle infestation could impact 
runoff, herbaceous growth, and wildlife 
populations, as well as increase the potential 
fire hazard. 
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Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

 As discussed in the 1999 SWEIS, about 
100 acres (40 hectares) of undeveloped land 
at LANL were predicted to be disturbed by 
construction projects, resulting in some 
habitat loss.  The closure of 27 outfalls was 
predicted to reduce wetland acreage by 
8.6 acres (3.5 hectares). 

About 25 acres (10 hectares) of the core zone 
of the Areas of Environmental Interest and 
38 acres (15 hectares) of buffer zone could be 
affected by new projects (some of which 
would be completed in the future). 

The Cerro Grande Fire burned 43,000 acres (17,400 hectares), 
including about 7,700 acres (3,110 hectares) of LANL.  Direct 
impacts to ecological resources included a reduction in habitat and the 
loss of wildlife.  Fire mitigation work, such as flood retention 
structures, affected about 50 acres (20 hectares) of undeveloped land. 

Additionally, between 1997 and 2004, 8,233 acres (3,332 hectares) of 
forest were thinned to reduce potential wildfire.  Thinning has both 
positive and negative effects on wildlife. 

An infestation of bark beetles resulted in a 12 to 100 percent mortality 
of pine and fir trees across LANL. 

Forest thinning creates a forest that appears 
more park-like and increases the diversity of 
shrubs, herbs, and grasses in the understory. 

Offsite Radiological Impacts 
 - Offsite 

Population 
Affected population within 50 miles 
(80 kilometers) of LANL. 

Population within 50 miles (80 kilometers) of LANL grew by 
14 percent between 1995 and 2000. 

  Dose (per year) 33.09 person-rem 2.5 person-rem in peak year (2005) 

  Risk (per year) 0.0165 latent cancer fatalities 0.0015 latent cancer fatalities in peak year (2005) 

Lower emissions than those projected in the 
1999 SWEIS resulted in lower population dose 
and risk. 

 

 - MEI 
 

LANL site MEI located north-northeast of 
LANSCE. 

No change in location for the LANL site MEI. 

  Dose (per year) 5.44 millirem 6.5 millirem in peak year (2005) 

  Risk (per year) 
 

2.72 × 10-6 latent cancer fatalities 3.9 × 10-6 latent cancer fatalities in peak year (2005) 

Average dose to MEI continues to be bounded 
by projections in the 1999 SWEIS.  Higher 
emissions in 2005, resulting in a higher MEI 
dose, were due to a failed valve at LANSCE.  
The peak year dose is below the 10 millirem 
annual public exposure limit. 

Worker Health 
 - Average Measurable Dose 

  Dose (per year) 198 millirem 149 millirem in peak year (2000) 

  Risk (per year) 7.92 × 10-5 latent cancer fatalities 8.9 × 10-5 latent cancer fatalities in peak year (2000) 

Average dose to workers continues to be 
bounded by projections in the 1999 SWEIS. 

 - Collective Dose 

  Dose (per year) 704 person-rem 241 person-rem in peak year (2003) 

  Risk (per year) 0.281 latent cancer fatalities 

Factor used to estimate risk of latent cancer 
fatalities per rem was 0.0004 in 1999. 

0.145 latent cancer fatalities in peak year (2003) 

Dose-to-risk factor for workers increased from 0.0004 to 0.0006 
latent cancer fatalities per rem. 

Collective dose to the worker population 
continues to be bounded by projections in the 
1999 SWEIS. 
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Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Environmental 
Justice 

There would be no disproportionately high 
and adverse impacts to minority or low-
income populations from LANL activities. 

Consultations would continue to provide 
opportunities for avoiding or minimizing 
adverse impacts to traditional cultural 
properties at LANL. 

Human health impacts associated with 
special pathways would not present 
disproportionately high and adverse impacts 
to minority and low-income populations. 

There were no disproportionately high and adverse impacts to 
minority or low-income populations from LANL activities during this 
period. 

Potential impacts to sacred lands adjacent to LANL from activities at 
TA-54 have been of concern to the San Ildefonso Pueblo. 

The amount of radiological material released to the environment 
(curies per year) has been well within the amount projected in the 
1999 SWEIS. 

Impacts have not exceeded any health, safety, 
and environmental regulation, standard, or 
guideline; nor have they been high or adverse 
to minority and low-income populations. 

Ongoing consultations with representatives of 
the San Ildefonso Pueblo address concerns that 
activities at LANL and at TA-54 could affect 
sacred lands.  

Human health impacts associated with special 
pathways remained below the levels projected 
in the 1999 SWEIS. 

Cultural 
Resources 

Cultural resources at LANL were categorized 
as prehistoric, historic, and traditional 
cultural properties.  As discussed in the 
1999 SWEIS, about 75 percent of LANL was 
surveyed for cultural resources. Surveys 
identified 1,295 prehistoric sites, 2,319 
historic sites, and 54 traditional cultural 
properties on or near LANL. 

As predicted in the 1999 SWEIS, 
15 prehistoric sites associated with the 
expansion of Area G could be impacted.  
No impacts to historic sites were expected. 
Impacts to traditional cultural properties were 
not fully predictable due to the lack of 
information on their specific locations and 
nature; however, impacts could result from 
changes in hydrology, explosives, hazardous 
materials, and security measures.  It was 
noted that consultation with affected Pueblos 
would accompany any potential expansion in 
Area G or enhancement of pit manufacturing. 

The percentage of LANL surveyed for cultural resources increased to 
90 percent in 2005, and the number of known cultural resource sites 
increased as well. 

Conveyance and transfer of land resulted in the removal of cultural 
resources from the responsibility and protection of DOE, including 
resources eligible for listing on the National Register of Historic 
Places and American Indian sacred sites, remains, and traditional 
religious sites.  A data recovery plan has been written to resolve 
adverse effects on tracts conveyed to the County of Los Alamos; 
transferred land would be held in trust by the Department of the 
Interior (to be held in trust for the Pueblo of San Ildefonso) and so 
would remain under Federal protection.  Following the Cerro Grande 
Fire, an assessment determined that about 400 archaeological sites 
and historic buildings and structures were impacted by the fire.  
Impacts included direct loss, soot staining, spalling and cracking of 
stone masonry walls, and the exposure of artifacts from erosion.  
Additionally, the fire and the tree-thinning measures taken to reduce 
wildfire hazard resulted in the discovery of 447 new archaeological 
sites. 

Impacts to cultural resources at LANL 
exceeded the level predicted in the 
1999 SWEIS, which did not account for events 
such as land conveyance and transfer.  Certain 
activities associated with the development of 
new sites and land conveyance and transfer 
were addressed in separate NEPA documents. 

The Cerro Grande Fire caused extensive 
damage to cultural resources at LANL. 

Socioeconomics The 1999 SWEIS projected the need for 
11,351 full-time equivalent LANL-affiliated 
employees.  Changes in employment at 
LANL would change regional population, 
employment, personal income, and other 
socioeconomic measures. 

By 2005, there were 13,504 LANL-affiliated employees. Socioeconomic impacts from continued 
operations at LANL between 1998 and 2005 
have exceeded the socioeconomic impacts 
projected in the 1999 SWEIS due to the larger 
number of employees. 
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Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Infrastructure 
 - Electricity LANL was projected to require 

782,000 megawatt-hours of electricity per 
year, with a peak load demand of 
113 megawatts. 

Average annual usage:  391,096 megawatt-hours per year, with peak 
usage of 421,413 megawatt-hours in 2005. 

Average peak load demand:  68.8 megawatts, with a peak of 
70.9 megawatts in 2001 and 2003. 

Annual electricity usage at LANL remained 
below the levels projected in the 1999 SWEIS. 

Electrical usage has not exceeded the annual 
963,600 megawatt-hour system capacity, or the 
physical transmission capability (thermal 
rating) of 110 megawatts. 

 - Fuel LANL was projected to require 1.84 million 
decatherms (52.1 million cubic meters) of 
natural gas per year. 

Note:  A decatherm is equivalent to 1,000 
cubic feet. 

Average annual usage:  1.32 million decatherms (37.4 million cubic 
meters) per year. 

Peak year usage:  1.49 billion cubic feet (42.2 million cubic meters) 
(2001). 

Annual natural gas usage at LANL remained 
below the level projected in the 1999 SWEIS. 

Demand for natural gas has not exceeded the 
contractually limited capacity of 8.07 million 
decatherms (229 million cubic meters) per 
year. 

 - Water LANL was projected to require 759 million 
gallons (2.87 million liters) of water per year. 

Average annual usage:  385 million gallons (1.46 billion liters) per 
year. 

Peak year usage:  453 million gallons (1.71 billion liters) (1999). 

Annual water usage at LANL remained below 
the level projected in the 1999 SWEIS. 

Demand for water has not exceeded the ceiling 
quantity of approximately 542 million gallons 
(2 billion liters) per year. 

Environmental 
Restoration 

The 1999 SWEIS evaluated Environmental 
Restoration Program impacts in the 
ecological and human health risk assessments 
and in analyses related to the transport, 
treatment, storage, and disposal of waste. 

Other environmental restorationBrelated 
impacts addressed qualitatively in the 
1999 SWEIS included fugitive dust, surface 
runoff, soil and sediment erosion, and worker 
health and safety risks. 

The environmental restoration project originally identified 2,124 
potential release sites, including 1,099 regulated by the New Mexico 
Environment Department under RCRA and 1,025 regulated by DOE. 
 At the end of 2005, 829 potential release sites remained to be 
investigated or remediated.  Cleanup activities have been completed at 
many sites.  No further action determinations have been made for 
774 units, and 146 units have been removed from LANL’s RCRA 
Permit.  Major unplanned environmental restoration activities were 
undertaken in response to the Cerro Grande Fire that reduced long-
term exposures to legacy contaminants.  The large quantities of waste 
generated by cleanup were sent to offsite facilities. 

The overall impacts of environmental 
restoration activities and waste generated by 
activities at LANL remained within the 
qualitative projections presented in the 
1999 SWEIS. 
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Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Waste 
Management and 
Pollution 
Prevention 

Waste management impacts were projected in 
the 1999 SWEIS for five categories of waste 
(low-level radioactive waste, mixed low-level 
radioactive waste, transuranic waste, mixed 
transuranic waste, and chemical waste).  
Liquid radioactive wastes were evaluated 
separately and subcategory (sludge) quantities 
were projected.  For low-level radioactive 
waste disposal at TA-54, the 1999 SWEIS 
and ROD selected the preferred option of 
expansion into Zones 4 and 6, providing an 
additional 72 acres (29 hectares) of low-level 
radioactive waste disposal area, of which 
41 acres (16.6 hectares) would actually be 
disturbed by waste disposal. 

In general, quantities of radioactive waste were below 1999 SWEIS 
projections for all categories.  Overall low-level radioactive waste 
generation was well below the projected level up until 2004, when the 
projection was exceeded due to heightened activities and new 
construction at non-Key Facilities.  Mixed low-level radioactive waste 
remained within the 1999 SWEIS projection.  For transuranic waste, 
the quantities were within the 1999 SWEIS projection for 6 of the 
7 years; in 2003, the transuranic waste projection was exceeded due 
to repackaging of legacy waste for shipment to WIPP and the receipt 
and storage of sealed sources by the Off-Site Source Recovery 
Program.  Generation of mixed transuranic waste by the waste 
repackaging effort in 2003 exceeded the 1999 SWEIS projection, the 
only exceedance for this category.  The chemical waste projection 
was exceeded for the years 1999 through 2001 due to environmental 
restoration cleanups.  Numerous facility-specific variances to the 
1999 SWEIS chemical waste projections occurred over the timeframe, 
mostly due to one-time events such as chemical cleanouts or 
maintenance activities.   

For liquid radioactive wastes, quantities treated were within 
1999 SWEIS projections; some sludge exceeded 1999 SWEIS 
projections, but was within the low-level radioactive waste 
management capacity.  Low-level radioactive waste operations at 
TA-54 were conducted within the existing footprint. 

The amount of waste managed at LANL was 
within 1999 SWEIS projections for all waste 
categories with a few exceptions.  Although 
sporadic exceedances took place, the quantities 
generated were within the capacity of the 
existing LANL waste management 
infrastructure.  Liquid radioactive waste 
treatment quantities remained within 
1999 SWEIS projections. 

Emergency 
Preparedness and 
Security 

LANL’s Comprehensive Emergency 
Management and Response Program, which 
includes specialized response teams, 
specialized training, and response agreements 
in cooperation with local government 
response agencies was described in the 
1999 SWEIS.  In addition, DOE was studying 
a variety of options for the renovation of the 
emergency preparedness and security 
infrastructure at LANL that included 
replacing a number of aging structures 
individually or as part of a multi-building 
effort. 

Until 2003, the LANL Emergency Operations Center was located 
within TA-59.  A new Emergency Operations Center located at 
TA-69 was completed and began operations in 2003. 

Impacts were consistent with those described 
in the 1999 SWEIS, except for measures taken 
in response to enhanced national security 
concerns after the attacks of 
September 11, 2001. 

TA = technical area, NEPA = National Environmental Policy Act, NPDES = National Pollutant Discharge Elimination System, CO = carbon monoxide, NOx = nitrogen oxide, 
PM = particulate matter, SO2 = sulfur dioxide, rem = roentgen equivalent man, MEI = maximally exposed individual, RLWTF = Radioactive Liquid Waste Treatment Facility, 
LANSCE = Los Alamos Neutron Science Center, RCRA = Resource Conservation and Recovery Act, ROD = Record of Decision, WIPP = Waste Isolation Pilot Plant. 
a Based on the Expanded Operations Alternative as defined in the 1999 SWEIS and ROD (64 FR 50797). 
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Alternatives for Continued Operation of  
Los Alamos National Laboratory 

No Action Alternative—Operations would 
continue at current levels consistent with 
previous decisions such as the 1999 LANL 
Site-Wide Environmental Impact Statement 
Record of Decision (ROD), other RODs, and 
Findings of No Significant Impact. 

Reduced Operations Alternative—Construction 
of the nuclear facility portion of the Chemistry 
and Metallurgy Research Replacement Facility 
would be cancelled, thereby limiting pit 
production.  Operations would be reduced at 
high explosives processing and testing facilities 
and eliminated at the Los Alamos Neutron 
Science Center and Pajarito Site. 

Expanded Operations Alternative—Selected 
operations would increase, including plutonium 
pit production.  Other projects proposed and 
analyzed in this SWEIS would be implemented. 

3.0   ALTERNATIVES FOR CONTINUED OPERATION OF 1 

LOS ALAMOS NATIONAL LABORATORY 2 

This Site-Wide Environmental Impact Statement for Continued Operation of Los Alamos 3 

National Laboratory, Los Alamos, New Mexico (LANL SWEIS) evaluates potential 4 

environmental impacts associated with continued operation of LANL.  The three alternatives 5 

described in this chapter, the No Action Alternative, a Reduced Operations Alternative, and an 6 

Expanded Operations Alternative, provide the basis for this evaluation.  As the names of the 7 

alternatives imply, each considers operating LANL at different activity levels.  Under the 8 

No Action Alternative, LANL would continue to be operated at currently approved levels (see 9 

Section 3.1 of this chapter), implementing those projects, including new construction, for which 10 

National Environmental Policy Act (NEPA) analyses have been completed.  Under the Reduced 11 

Operations Alternative, many capabilities would remain unchanged, others would be eliminated 12 

or reduced in activity level, and most projects that have been approved based on completed 13 

NEPA analyses would go forward.  The Expanded Operations Alternative proposes an increase 14 

in activity levels for some capabilities, as well as several new projects.  These proposed activities 15 

and projects are evaluated in Appendices G, H, I, and J.  Many capabilities would remain 16 

unchanged, even under the Expanded Operations Alternative. 17 

The Expanded Operations Alternative in the 19 

1999 Site-Wide Environmental Impact 21 

Statement for Continued Operation of 23 

Los Alamos National Laboratory, Los Alamos, 25 

New Mexico (1999 SWEIS) (DOE 1999a) is 27 

the basis for the No Action Alternative in this 29 

new Site-Wide Environmental Impact 31 

Statement (SWEIS).  Under the 1999 SWEIS 33 

Expanded Operations Alternative, the U.S. 35 

Department of Energy (DOE) anticipated 37 

expanding operations at LANL as the need 39 

arose to the highest reasonably foreseeable 41 

levels, including full implementation of pit 43 

manufacturing up to 50 pits per year under 45 

single-shift operations (80 pits per year using 47 

multiple shifts).  As a result of constraints at 49 

the time the Record of Decision (ROD) was 51 

issued, however, including project delays and 53 

operational limitations for the Chemistry and 55 

This chapter describes proposed alternatives for the continued operation of Los Alamos National 
Laboratory (LANL).  These alternatives provide the basis for analysis of potential impacts in this 
environmental impact statement.  Site-wide activities, activities that would occur in specific technical 
areas, and activities proposed to occur at each Key Facility are described for each alternative.  Some 
activities are common to all alternatives; others vary among the alternatives. 
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Technical Area (TA) 
Geographically distinct administrative unit 
established for the control of LANL 
operations.  There are currently 49 active 
TAs; 47 in the 40 square miles of the 
LANL site, one at Fenton Hill, west of the 
main site, and one comprising leased 
properties in town. 

Metallurgy Research Building (instituted to ensure that the risks were maintained at an 56 

acceptable level), DOE determined that additional study of methods for implementing the 50 pits 57 

per year (80 pits per year using multiple shifts) production capacity was warranted.  In effect, 58 

DOE postponed a decision to expand pit manufacturing beyond a level of 20 pits per year.  The 59 

impacts analysis in the 1999 SWEIS Expanded Operations Alternative, however, is based on full 60 

implementation of pit production of 80 pits per year using multiple shifts.  That impacts analysis 61 

is also the basis for all of the alternatives analyzed in this SWEIS, although impacts in certain 62 

resource areas are distinguishable. 63 

This chapter is organized by alternative; projects at the site-wide, technical area (TA), or Key 64 

Facility level are described within each alternative as appropriate.  Key Facilities are described by 65 

their capabilities and the activity level at which each 67 

capability would be implemented.  To the largest 69 

extent possible, projects and activities are evaluated at 71 

the Key Facility level because this is the most basic 73 

and descriptive level.  A number of proposed projects 75 

described in the No Action and Expanded Operations 77 

Alternatives, however, are not tied to a Key Facility; 79 

instead, they are either site-wide or TA-related.  Site-81 

wide projects are described in Sections 3.1.1 and 83 

3.3.1.  Projects that would occur in a specific TA are described in Sections 3.1.2 and 3.3.2.  84 

Capabilities, activity levels, and proposed changes to Key Facilities are described in 85 

Sections 3.1.3, 3.2, and 3.3.3. 86 

The No Action Alternative discussion in Section 3.1 contains complete descriptions of the 87 

capabilities of each Key Facility, as well as tables presenting the activity levels for each 88 

capability under each of the three alternatives.  Discussions of the Reduced and Expanded 89 

Operations Alternatives in Sections 3.2 and 3.3, respectively, only discuss the changes from the 90 

No Action Alternative. 91 

Evaluations and descriptions of each alternative implicitly include continued and evolving 92 

scientific, engineering, technology research and development (R&D), and support services 93 

throughout LANL, including those at the Key Facilities.  Given the nature of R&D, specific 94 

activities are expected to vary and evolve over time; however, these changes can be sufficiently 95 

characterized to permit analysis of their consequences within the context of the alternatives.  In 96 

addition, activity levels identified for each capability should be considered the maximum 97 

operating levels for which impacts are analyzed.  Proposed new activities or increases in activity 98 

levels above those analyzed would require further NEPA compliance analysis. 99 

In addition to operations associated with the capabilities described for each alternative, routine 100 

maintenance, construction, and support activities are required to maintain the availability and 101 

viability of LANL operations on an ongoing basis.  DOE NEPA Implementing Procedures 102 

(Title 10 Code of Federal Regulations [CFR] Part 1021, Subpart D) list classes of actions called 103 

categorical exclusions that DOE has determined do not individually or collectively have a 104 

significant effect on the human environment and therefore do not require environmental 105 

assessments (EAs) or environmental impact statements (EISs).  These actions include activities 106 

related to facility operations, safety and health, site characterization and environmental 107 



Chapter 3 – Alternatives for Continued Operation of Los Alamos National Laboratory 
 
 

 
7/9/2007 Concurrence Draft 3-3 

monitoring, and environmental remediation and waste management.  Representative activities 108 

that can be categorically excluded, provided they meet certain criteria, include routine 109 

maintenance; facility repairs; plant rearrangements; building modifications; seismic upgrades; 110 

roof replacement and repairs; replacement or upgrading of pumps, piping, and electrical 111 

components; and exterior work on the facility and grounds.  In addition, certain operations found 112 

to be associated with insignificant environmental impacts based on DOE experience may be 113 

categorically excluded.  After documenting that a proposed activity or project meets the 114 

categorical exclusion criteria, any of these routine activities may be implemented without 115 

additional NEPA analysis.  Categorically excluded activities would proceed regardless of 116 

decisions made about the level of LANL operations and are not detailed across the alternatives 117 

discussions.  Appendix L includes summaries of activities routinely performed at LANL that 118 

typically receive categorical exclusions. 119 

3.1 No Action Alternative 120 

The No Action Alternative reflects implementation of decisions made by DOE and the National 121 

Nuclear Security Administration (NNSA) based on the 1999 SWEIS (DOE 1999a) and other 122 

analyses performed in accordance with DOE’s NEPA compliance process.  In the 1999 SWEIS 123 

ROD, DOE announced its decision to implement the Expanded Operations Alternative described 124 

in the 1999 SWEIS, but with a reduced level of plutonium pit manufacturing, namely, 20 pits per 125 

year.  Therefore, the current No Action Alternative continues implementation of the 1999 SWEIS 126 

Expanded Operations Alternative as modified.  The No Action Alternative also includes 127 

implementation of decisions made on actions evaluated in other EISs and EAs completed since 128 

1999; these other NEPA implementing documents are summarized in Chapter 1, Section 1.5.  129 

For the purposes of this SWEIS, the construction and operation of the nuclear facility portion of 130 

the Chemistry and Metallurgy Research Replacement Facility is included within the No Action 131 

Alternative in keeping with the bounding approach for impact analysis.  However, NNSA is 132 

engaged in a programmatic review process that includes a reconsideration of its 2004 decision 133 

regarding that portion of the Chemistry and Metallurgy Research Replacement Facility through 134 

preparation of the Complex 2030 SEIS (see earlier discussion of this document in Chapter 1).  In 135 

addition to other actions with prior NEPA compliance coverage, many actions have been 136 

implemented at LANL based on reviews and determinations that they met conditions in DOE 137 

NEPA Implementing Procedures for being categorically excluded from further NEPA 138 

compliance evaluation. 139 

3.1.1 Site-Wide Projects 140 

Proposed projects not associated with a specific TA or Key Facility are identified in Table 3–1 141 

and described in this section.  Table 3–1 also shows site-wide actions associated with the 142 

Expanded Operations Alternatives that are discussed in Section 3.3.1.  There are no new site-143 

wide activities proposed under the Reduced Operation Alternative. 144 

3.1.1.1 Security Needs 145 

Under the No Action Alternative, security operations and projects, including those initiated as a 146 

result of heightened security concerns related to the events of September 11, 2001, and the 2004 147 
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operational standdown at LANL, would continue.  Projects approved and partially implemented 148 

include the Security Perimeter Project and Nuclear Materials Safeguards and Security Upgrades. 149 

Table 3–1  Site-Wide Projects and Activities 150 

Project 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Security Needs 
 

Security-Perimeter Project:  

- Build new access control 
stations at the intersection of 
Jemez Road and Diamond Drive 
and near the intersection of 
Camp May Road and West 
Jemez Road (mostly completed 
by the end of 2006). 

- Construct a road connecting 
West and Camp May Roads. 

Implement Nuclear Materials 
Safeguards and Security Upgrades 
Project Phase II to upgrade 
security systems at TA-55. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus:  

- Implement Security-Driven 
Transportation Modifications (see 
Appendix J): 

– Construct traffic control stations and 
modify roadway to control access to 
Pajarito Road between TA-48 and 
TA-63. 

– Construct a vehicle and pedestrian 
bridge across Ten Site Canyon and a 
roadway from TA-63 to TA-35. 

– Construct commuter bus parking lots at 
TA-48 and TA-63. 

- Auxiliary Actions include: 
– Construct a vehicle bridge across 

Mortandad Canyon from TA-35 to 
TA-60; connect to paved road along the 
length of Sigma Mesa. 

– Construct a vehicle bridge across 
Sandia Canyon from TA-60 to TA-61; 
create intersection with East Jemez 
Road. 

Remediation and 
Closure 
Activities 

Continue remediation of potential 
release sites. 

Remediate and close MDA H.a  

Same as No Action 
Alternative 

Same as No Action Alternative, plus: 
- Implement MDA Remediation, Canyon 

Cleanups and Other Consent Order 
Actions b, c (see Appendix I). 

- Perform activities such as groundwater 
monitoring as necessary to support 
closure of the Los Alamos County 
Landfill. 

Land Conveyance 
and Transfer 

Convey or transfer previously 
identified parcels of LANL land to 
Los Alamos County, the New 
Mexico Department of 
Transportation, and the 
Department of the Interior in trust 
for the Pueblo of San Ildefonso. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Electrical Power 
System Upgrades 

Construct new power line between 
Norton and new Southern TA 
Substations and from the Southern 
TA Substation to the new Western 
TA Substation. 

Construct new 115-kilovolt 
electrical substation along the 
Pajarito Corridor West. 

Upgrade Eastern TA Substation. 

Uncross Reeves and Norton-
Los Alamos power lines. 

Same as No Action 
Alternative 

Same as No Action Alternative  
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Project 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Wildfire Hazard 
Reduction 

Implement ecosystem-based 
management program for 
approximately 10,000 acres 
(4,000 hectares) of LANL land. 

Includes prescribed fire, 
mechanical and manual forest 
thinning, access road construction, 
and fuel breaks. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Disposition of 
Flood and 
Sediment 
Retention 
Structures 

Remove aboveground portion of 
Pajarito Canyon flood retention 
structure and stabilize sides. 

Grade streambed and reseed banks. 

Remove aboveground portions of 
steel diversion wall at TA-18. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Trails 
Management 
Program 

Repair, maintain, improve, and 
close, as necessary, publicly used 
trails on the LANL site. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Off-Site Source 
Recovery Project 

Continue to receive and store 
certain excess and unwanted sealed 
sources containing plutonium-239 
and other actinides. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus: 

- Implement Increase in Type and 
Quantity of Sealed Sources Managed at 
LANL by the Off-Site Source Recovery 
Project:  

– Increase scope of project to accept 
additional types and quantities of sealed 
sources, including nonactinide 
beta-gamma emitters (see Appendix J). 

Management of 
Construction Fill 

Transport and store up to 
150,000 cubic yards per year of 
soil excavated from Chemistry and 
Metallurgy Research Replacement 
Facility, and other construction 
projects, at TA-16 or TA-61 
borrow areas. 

Same as No Action 
Alternative 

Same as No Action Alternative 

TA = technical area; MDA = material disposal area; Consent Order = Compliance Order on Consent entered into by DOE, the 
University of California as the management and operating contractor, and the State of New Mexico. 
a Remediation of MDA H is discussed in Section 3.1.2.4 as a TA project. 
b Activities required to comply with the Consent Order are evaluated under the Expanded Operations Alternative because they 

do not meet the No Action Alternative definition found in Section 3.1 of this SWEIS.  As explained in Chapter 1, Section 1.4 
of this SWEIS, the decisionmaker does not need to select an entire alternative, but can select among the proposed alternatives 
for each project or activity. 

c NNSA is including impacts associated with Consent Order implementation in order to facilitate Consent Order compliance. 
NNSA intends to implement actions necessary to comply with the Consent Order, regardless of whether it implements other 
actions analyzed as part of the Expanded Operations Alternative. 

Notes:   
Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
To convert cubic yards to cubic meters, multiply by 0.76456. 
 

The Security Perimeter Project was first evaluated in the Environmental Assessment for 151 

Proposed Access Control and Traffic Improvements at Los Alamos National Laboratory, 152 

Los Alamos, New Mexico (DOE 2002j).  Proposed changes to project implementation have been 153 

reviewed in subsequent NEPA documents:  the Supplement Analysis Security Perimeter Project 154 

(DOE 2003a), the NEPA Compliance Review for Proposed Modifications to the Security 155 
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Perimeter Project at Los Alamos National Laboratory (NNSA 2004a), and most recently, the 156 

NEPA Compliance Review Addendum for Proposed Modifications to the Security Perimeter 157 

Project at Los Alamos National Laboratory (NNSA 2005a).  This project initially proposed 158 

changes to traffic patterns around LANL, including the construction of bypass roads and the 159 

addition of access control stations to screen and limit access to LANL.  Project modifications 160 

include not constructing the bypass roads and changing locations and designs for the access 161 

control stations.  To date, four staffed access control stations have been completed, two along 162 

Pajarito Road, one at the intersection of Jemez Road and Diamond Drive (that intersection was 163 

redesigned to prevent vehicles from entering TA-3 without passing through the station), and 164 

another at the intersection of Camp May Road and West Jemez Road.  West Jemez Road was 165 

redesigned at that point to facilitate vehicle screening and related activities.  Together, these four 166 

access control stations will allow security personnel to restrict access to the site during times of 167 

heightened security; under normal security conditions, roads around the perimeter of LANL 168 

would remain open to the public.  In addition, a road connecting West and Camp May roads will 169 

be constructed, largely following the route of an existing unpaved service road across TA-62. 170 

The overall objective of the Nuclear Materials Safeguards and Security Upgrades Project is to 171 

upgrade and replace the existing physical security system to address new protection strategy 172 

requirements and the deteriorating physical security infrastructure.  This project involves 173 

activities categorically excluded from further NEPA evaluation and is being implemented in two 174 

phases.  In Phase I, which is already completed, the data and communications backbone for the 175 

central and secondary alarm stations security system was installed.  In Phase II, the security 176 

system at TA-55 will be upgraded to provide an effective, responsive security system to address 177 

design-basis threats and other requirements.  Phase II includes upgrades or replacements of 178 

existing exterior physical security systems and installation of interior intrusion detection, 179 

assessment, delay, access control, and security communications equipment to support the new 180 

protection strategy for TA-55.  These systems will be integrated with the security control system 181 

installed in Phase I. 182 

3.1.1.2 Remediation and Closure Activities 183 

Remediation and cleanup efforts at LANL are regulated by and coordinated between NMED and 184 

DOE.  Until recently, investigations and corrective measures in compliance with the Hazardous 185 

and Solid Waste Amendments to the Resource Conservation and Recovery Act were carried out 186 

in accordance with LANL’s Hazardous Waste Facility Permit.  But on March 1, 2005, the 187 

corrective action program specified in the permit was replaced by a Compliance Order on 188 

Consent (Consent Order).  For the No Action Alternative, environmental investigations and 189 

restoration efforts would be implemented as they were prior to the Consent Order.  Although not 190 

included in the No Action Alternative, NNSA intends to implement actions necessary to comply 191 

with the Consent Order regardless of whether it implements other actions analyzed in this 192 

SWEIS. 193 

3.1.1.3 Land Conveyance and Transfer 194 

As discussed in Chapter 2 of this SWEIS, LANL began conveying land to Los Alamos County 195 

and transferring land to the Department of the Interior (to be held in trust for the Pueblo of San 196 

Ildefonso) in 2002, as directed by Public Law 105-119.  DOE anticipates conveying or 197 
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transferring additional land before the end of 2012, the deadline prescribed in the Defense 198 

Authorization Act, which extended the deadline from 2007 as originally established in Public 199 

Law 105-119.  Tracts identified for future conveyance and transfer are (LANL 2006): 200 

• A-4, to be conveyed to Los Alamos County, is part of the airport along NM 501 located 201 

east of the Los Alamos townsite, close to the East Gate Business Park. 202 

• A-8, A-10, and A-11 are tracts to be conveyed to Los Alamos County and are part of the 203 

DP Road tract, located between the western boundary of TA-21 and the major 204 

Los Alamos townsite commercial districts. 205 

• A-13, to be conveyed to Los Alamos County, is currently the DOE Los Alamos Site 206 

Office location.  This tract is located within the Los Alamos townsite between 207 

Los Alamos Canyon and Trinity Drive. 208 

• A-14, the Rendija Canyon tract, to be conveyed to Los Alamos County, is located north 209 

of the Los Alamos townsite’s Barranca Mesa residential subdivision. 210 

• A-18, to be conveyed to Los Alamos County, and B-3, to be transferred to the 211 

U.S. Department of the Interior in trust for the San Ildefonso Pueblo, are located east of 212 

the Los Alamos townsite and include much of Pueblo Canyon. 213 

• C-1, C-2, C-3, and C-4 are tracts to be conveyed to the State of New Mexico Department 214 

of Transportation and are part of the White Rock tract, a complex area that incorporates 215 

the alignments and intersections of NM 4 and NM 502 and the easternmost part of Jemez 216 

Road. 217 

3.1.1.4 Electrical Power System Upgrades 218 

The power systems at LANL are being upgraded to increase site infrastructure reliability to meet 219 

current and future needs.  The Environmental Assessment for Electrical Power System Upgrades 220 

at Los Alamos National Laboratory (DOE 2000a) assesses proposed electrical power system 221 

upgrades, including construction and operation of a new 115-kilovolt power transmission line 222 

that would originate at the Norton Substation and terminate at a new DOE-administered Western 223 

TA Substation.  The transmission line from the Norton Substation to the point where it reaches 224 

the new Southern TA Substation near NM 4 will be operated at 115 kilovolts, but will be built to 225 

345-kilovolt specifications to provide redundant service to LANL and the Los Alamos townsite.  226 

Construction of the new Southern TA switchyard and the portion of the new power line from the 227 

new Southern TA Substation to the Western TA Substation has been completed.  The project to 228 

uncross the two existing transmission lines and to refurbish the Eastern TA Substation is 229 

expected to be completed by August 2007.  Construction of the portion of the new power line 230 

from the Norton Substation to the Southern TA Substation is in the design phase.  A new 231 

substation will also be installed along Pajarito Corridor West at TA-50.  See Chapter 4, 232 

Section 4.8.2.1, for more detail about these upgrades. 233 
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3.1.1.5 Wildfire Hazard Reduction Project Plan 234 

Five major wildfires have ignited in the local area outside the LANL boundaries over the past 235 

50 years.  Such wildfires pose a serious threat to LANL buildings, structures, and utilities.  A 236 

Wildfire Hazard Reduction and Forest Health Improvement Program was proposed in late 2001 237 

to protect LANL from wildfires.  The proposed activities were evaluated in the Environmental 238 

Assessment for the Wildfire Hazard Reduction and Forest Health Improvement Program at 239 

Los Alamos National Laboratory, Los Alamos, New Mexico (DOE 2000e).  Initial fuel-reduction 240 

treatments were implemented through the Cerro Grande Rehabilitation Project using Wildfire 241 

Hazard Reduction Project Plan (LANL 2001b) guidance.  About 10,000 acres (4,000 hectares), 242 

roughly 35 percent of LANL, were treated under this program from 2001 through 2005.  Plans 243 

for future wildfire risk reduction activities such as monitoring for regrowth of fuel sources, tree 244 

thinning, and prescribed fire are described in the Management Review Draft, LANL Wildland 245 

Fire Management Plan (LANL 2005i). 246 

3.1.1.6 Disposition of Flood and Sediment Retention Structures 247 

The Environmental Assessment for the Proposed Future Disposition of Certain Cerro Grande 248 

Fire Flood and Sediment Retention Structures at Los Alamos National Laboratory, Los Alamos, 249 

New Mexico (DOE 2002i) evaluates removal of certain flood and sediment retention structures 250 

that were constructed as part of NNSA’s emergency response actions for the Cerro Grande Fire 251 

of 2000.  These structures were built to address changes in local watershed conditions that 252 

resulted from the fire.  Watershed conditions are expected to return to a prefire status or 253 

approximate the prefire condition 3 to 8 years after the fire.  After the watershed recovers, these 254 

structures would no longer be necessary to protect LANL facilities and the businesses and homes 255 

located downstream.  This project will remove part of the aboveground portion of the Pajarito 256 

Canyon flood retention structure, including gabions installed along the downstream channel.  The 257 

streambed will be graded, the remaining sides of the flood retention structure will be stabilized, 258 

and the banks will be reseeded.  The area will be monitored and maintained to prevent slope 259 

erosion and damage to the floodplain and downstream wetlands.  This project will also include 260 

removal of the aboveground portions of the steel diversion wall at TA-18.  A Clean Water Act 261 

Section 404 Dredge and Fill Permit from the U.S. Army Corps of Engineers and a Section 401 262 

Water Quality Certification from the New Mexico Environment Department will be required for 263 

removal of these structures.  Any sediment removed will be characterized and either reused 264 

onsite, or if contaminated, disposed in accordance with regulatory requirements.  Best 265 

management practices involving stormwater controls will be implemented during removal 266 

activities as required by LANL’s Construction Stormwater Permit Program. 267 

3.1.1.7 Trails Management Program 268 

NNSA and LANL staff recently began work on a Trails Management Program to address 269 

resource issues through improved and active stewardship.  This program was evaluated in the 270 

Environmental Assessment for the Proposed Los Alamos National Laboratory Trails 271 

Management Program, Los Alamos, New Mexico (DOE 2003d).  The program goal is to balance 272 

recreational trail use with environmental, cultural, safety, security, and social concerns.  The 273 

program first established the Trails Assessment Working Group, which began meeting in 274 

December 2003 to formulate a plan for repair, construction, and implementation of 275 
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environmental and cultural resources protection, safety, and security measures throughout the 276 

trail network.  An inventory of all trails was started in 2005; further assessments would include 277 

end-state conditions and post-repair or post-construction assessments.  The Working Group is 278 

also considering how community volunteers could contribute to the program. 279 

3.1.1.8 Off-Site Source Recovery Project 280 

The Off-Site Source Recovery Project has the responsibility to identify and as needed, to recover 281 

and store excess and unwanted sealed radiological sources on behalf of NNSA in cooperation 282 

with the U.S. Nuclear Regulatory Commission (NRC).  From 1979 through 1999, DOE 283 

recovered excess and unwanted radioactive sealed sources containing plutonium-239 and 284 

beryllium on a case-by-case basis as requested by NRC.  Since 1999, the Off-Site Source 285 

Recovery Project has assisted NNSA in managing actinide-bearing sealed sources and, in one 286 

case, strontium-90-bearing items that were recovered after being identified as potential threats to 287 

national security. 288 

The LANL component of the current program disposes of recovered sources or places them in 289 

secure storage until a disposal path is available.  Under the No Action Alternative, the Off-Site 290 

Source Recovery Project would continue to manage the same types and quantities of sealed 291 

sources as it has in the past.  Sources containing actinide isotopes would be brought to LANL 292 

and safely stored if there were no other reasonable option to safely disposition the sources such 293 

as reuse or disposal.  The Off-Site Source Recovery Project currently operates at the Chemistry 294 

and Metallurgy Research Building Key Facility, Pajarito Site Key Facility, Solid Radioactive and 295 

Chemical Waste Key Facilities, and Plutonium Facility Complex Key Facility.  Activities related 296 

to this project are described as part of the specific capabilities of those Key Facilities. 297 

3.1.1.9 Management of Construction Fill 298 

Excavation during construction projects can result in large amounts of soil that cannot be 299 

immediately used for that project or in the immediate area.  Uncontaminated construction fill is 300 

currently stored in two borrow areas at LANL, TA-61 and TA-16. This material can be used as 301 

backfill in other construction or remediation projects. 302 

Excavation in TA-55 for the Chemistry and Metallurgy Research Replacement Facility (see 303 

Section 3.1.3.1) is expected to result in up to approximately 150,000 cubic yards of 304 

uncontaminated fill.  The size of this excavation would bound excavation for other construction 305 

projects in this SWEIS.  There is no capacity for storage of this amount of material at TA-55, and 306 

the fill would need to be transported by truck to the existing borrow areas or a similar to-be-307 

determined location.  At 10 cubic yards per truck load, there would be a total of 15,000 round 308 

trips between the TA-55 construction site and the destination borrow area over a period of one 309 

year. 310 

Security concerns will determine the routing and timing of truck trips. One route would be west 311 

on Pajarito Road to Diamond Drive, and then either west on West Jemez Road to TA-16 or east 312 

on East Jemez Road to TA-61.  An alternate route is east on Pajarito Road to NM 4, north to East 313 

Jemez Road, west on East Jemez either to TA-61 or to Diamond Drive and west on West Jemez 314 
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Road to TA-16.  The latter route would be the longest distance; from TA-55 to TA-16 would be 315 

approximately 20 miles. 316 

3.1.2 Technical Area Projects 317 

Under the No Action Alternative, changes will take place in a number of TAs.  New facility 318 

construction; modification of existing structures; and facility or area upgrades would be 319 

undertaken to address security issues, building conditions, and increases or decreases in activities 320 

and personnel.  These changes could result from programmatic initiatives, specific technical 321 

projects, implementation of corrective actions, or responses to environmental or other external 322 

concerns such as the Cerro Grande Fire.   323 

Major changes anticipated for the TAs are identified in Table 3–2 and described in this section. 324 

3.1.2.1 Technical Area 3 325 

TA-3 is the most populated area at LANL, with numerous buildings that support a variety of Key 326 

Facilities.  As the center of technical, administrative, and physical support activities for LANL, 327 

TA-3 is the location of a number of new buildings and in-progress construction and office 328 

consolidation projects.  The National Security Sciences Building, an eight-story building with 329 

approximately 275,000 square feet (25,500 square meters) of office, meeting, and light laboratory 330 

space, and its associated structures are under construction; the main building and parking 331 

structure have been completed and are in use.  The existing building that was replaced by the 332 

National Security Sciences Building is planned to be demolished (NNSA 2001).  Under the 333 

No Action Alternative, the Information Management Office Building, which would add 334 

approximately 15,000 to 18,000 square feet (1,400 to 1,700 square meters) of office space on two 335 

stories, was planned for the northeast corner of the intersection of Diamond Drive and Pajarito 336 

Road.  Funding and location issues, however, have put this project on hold.  Three additional 337 

two-story office buildings, each about 70 by 100 feet (21 by 30 meters) would provide about 338 

15,000 to 17,000 gross square feet (1,400 to 1,600 square meters) of office space.  Two of the 339 

buildings would be built due west of the existing Wellness Center; the third would be constructed 340 

near the northeast corner of the intersection of Mercury and Bikini Atoll Roads. 341 

One general infrastructure project that would be completed at TA-3 under the No Action 342 

Alternative is the installation of two new combustion turbine generators, as evaluated in the 343 

Environmental Assessment for the Installation and Operation of Combustion Turbine Generators 344 

at Los Alamos National Laboratory, Los Alamos, New Mexico (DOE 2002l).  This EA analyzed 345 

installation and operation of two new simple-cycle, gas-fired combustion turbine generators, each 346 

with an approximate output of 20 megawatts of electricity (rated at an elevation of 7,400 feet 347 

[2,220 meters]), as standalone structures within the Co-Generation Complex (Power Plant) at 348 

TA-3.  The installation site is immediately adjacent to existing structures and vehicle parking 349 

areas.  No undeveloped areas would be involved.  The first unit is scheduled to be operational by 350 

October 2007. There is presently no timetable for installing the second unit.  See Chapter 4, 351 

Section 4.8.2.1 for more information about this project. 352 
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Table 3–2  Technical Area Projects and Activities 353 

Activities 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

TA-3 
 Installation of Combustion 

Turbine  Generators 

 
Install two 20-megawatt 
combustion turbine 
generators. 

 
Same as No Action 
Alternative 

 
Same as No Action 
Alternative 

National Security 
Sciences Building 

Demolish old building Same as No Action 
Alternative 

Same as No Action 
Alternative 

 Physical Science 
Research Complex 
Project 

No activity No activity Construct the Physical 
Science Research Complex 
(see Appendix G). 

 Information Management 
Office Building Project 

Construct Information 
Management Office Building 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

 Replacement Office 
Buildings Project 

Construct three office 
buildings. 

Same as No Action 
Alternative 

Construct up to 9 additional 
office buildings (see 
Appendix G). 

TA-18 
TA-18 Closure Project, 
Including Remaining 
Operations Relocation 
and Structure DD&D 

 
Continue certain Pajarito Site 
activities and store only 
Security Category III and IV 
materials.  No DD&D 
activities would occur. 

 
Remove all nuclear 
materials from the Pajarito 
Site.  Shut the site down 
and place in surveillance 
and maintenance mode. 

 
Remove all nuclear materials 
from the Pajarito Site.  
DD&D all buildings except a 
historic cabin and other 
historic properties from the 
Manhattan Project and Cold 
War eras that have been 
designated for long-term 
retention (see Appendix H). 

TA-21 
TA-21 Structure DD&D 
Project 

 
Deactivate tritium facilities 
and place in surveillance and 
maintenance mode. 

 
Same as No Action 
Alternative 

 
DD&D of structures located 
within the boundaries of 
TA-21 (see Appendix H). 

TA-54 
 MDA H Closure 

 
Remediate and close MDA H 
in accordance with Consent 
Order. 

 
Same as No Action 
Alternative 

 
Same as No Action 
Alternative 

TA-62 
 Science Complex Project 

 
No activity 

 
No activity 

 
Construct and operate 
Science Complex (see 
Appendix G). 

TA-72 
 Remote Warehouse 
 and Truck 
 Inspection Station Project 

 
No activity 

 
No activity 

 
Construct and operate 
Remote Warehouse and 
Truck Inspection Station 
(see Appendix G). 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; MDA = material disposal area; Consent 
Order = Compliance Order on Consent entered into by DOE, the University of California as the management and operating 
contractor, and the State of New Mexico. 
Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this 
SWEIS. 
 

 354 

355 
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Decontamination, Decommissioning, and 
Demolition (DD&D) 

Actions taken at the end of the useful life of a 
building or structure to reduce or remove 
substances that pose a substantial hazard to 
human health or the environment, retire it from 
service, and ultimately eliminate all or a portion 
of the structure. 

3.1.2.2 Technical Area 18 355 

Activities occurring in TA-18 are being discontinued in accordance with the ROD (67 Federal 356 

Register [FR] 79906) for the Final Environmental Impact Statement for the Proposed Relocation 357 

of Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory (TA-18 358 

EIS) (DOE 2002h).  TA-18 and the Pajarito Site Key Facility are used synonymously in this 359 

SWEIS because activities occurring in TA-18 are those assigned to the Pajarito Site Key Facility 360 

as defined in this SWEIS and because they are geographically identical.  Closure of the Pajarito 361 

Site Key Facility is identified in this section because the Key Facility is within TA-18, but 362 

activities to implement closure are described in the Pajarito Site Key Facility sections of this 363 

Chapter (see Sections 3.1.3.9, 3.2.3, and 3.3.3.5). 364 

3.1.2.3 Deactivation and Decontamination of Technical Area 21 Buildings 365 

Historically, there have been two primary research areas in TA-21 – DP West and DP East.  366 

Buildings in DP West are primarily abandoned and deteriorating, with little process equipment 367 

present.  DP West has been in LANL’s decontamination and decommissioning program since 368 

1992, and about half the facilities have been demolished.  DP East still houses offices and some 369 

tritium facilities, but the remaining tritium work 370 

is moving to either the Weapons Engineering 371 

Tritium Facility in TA-16 or to Sandia National 372 

Laboratories in Albuquerque, New Mexico 373 

(Final Environmental Assessment for the 374 

Proposed Consolidation of Neutron Generation 375 

Tritium Target Loading Production [DOE 376 

2005a]).  The facilities will be deactivated as 377 

funding becomes available.  Some buildings in 378 

DP East still contain equipment from current and recent operations that may contain accountable 379 

quantities of radioactive material.  Most of this material would be removed during deactivation.  380 

Following deactivation, the tritium buildings will be placed in surveillance and maintenance 381 

mode along with the DP West buildings. 382 

3.1.2.4 Technical Area 54 Material Disposal Area H Closure 383 

Material disposal area (MDA) H, located within TA-54, is a fenced site about 0.3 acres 384 

(0.12 hectares) in size that consists of nine inactive vertical inground shafts.  Between 1960 and 385 

1986, the site was used for burial of classified containerized and noncontainerized solid wastes, 386 

some of which were contaminated with radioactive, hazardous, and high explosives constituents. 387 

MDA H subsurface shafts contain primarily radioactive metal, most of which is either known or 388 

presumed to be depleted uranium.  Investigations and studies for remediation of MDA H have 389 

been completed, and now NNSA needs to implement a corrective measure to comply with the 390 

legal requirements of the Compliance Order on Consent (Consent Order) entered into by DOE, 391 

the University of California as the management and operating contractor, and the State of New 392 

Mexico; and the Atomic Energy Act of 1954.  As discussed in the following paragraphs, NNSA 393 

has completed its evaluations and is awaiting a decision from the New Mexico Environment 394 

Department. 395 
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The Environmental Assessment for the Proposed Corrective Measures at Material Disposal 396 

Area H within Technical Area 54 at Los Alamos National Laboratory, Los Alamos, New Mexico 397 

(DOE 2004e) evaluated five corrective measure options—three containment options and two 398 

excavation and removal options.  For options involving in-place containment of wastes, physical 399 

controls (engineered barriers such as caps and containment barriers) and institutional controls 400 

(such as access restrictions) would be required for generations to come.  As a result, long-term 401 

environmental stewardship requirements would be incorporated into any containment option. 402 

The corrective measure option preferred by NNSA and recommended to the State of New 403 

Mexico for implementation in the Corrective Measures Study Report for Material Disposal 404 

Area H, Solid Waste Management Unit 54-004, at Technical Area 54 (LANL 2003h) is 405 

replacement of the existing surface with an engineered cover.  Final selection of a corrective 406 

measure option will be made by the New Mexico Environment Department, which could choose 407 

NNSA’s preferred option, a combination of options evaluated in the Corrective Measures Study 408 

Report, or a completely different option. 409 

3.1.3 Key Facilities 410 

3.1.3.1 Chemistry and Metallurgy Research Building 411 

The Chemistry and Metallurgy Research Building Key Facility, located within TA-3, is an 412 

actinide chemistry and metallurgy research facility.  The only building currently in this Key 413 

Facility is the Chemistry and Metallurgy Research Building, a three-story, multiple-user facility 414 

in which specific wings are associated with different activities.  It is the only LANL facility with 415 

full capabilities for performing special nuclear material analytical chemistry, materials 416 

characterization, and actinide R&D. 417 

Although most capabilities and operating levels projected in the 1999 SWEIS ROD (see 418 

Appendix A) for the Chemistry and Metallurgy Research Building Key Facility are being 419 

retained as capabilities in this SWEIS, two important issues affect the capabilities and activity 420 

levels for this Key Facility.  First, because of seismic concerns, DOE has administratively 421 

restricted operations and reduced the amount of nuclear material that can be used and stored in 422 

the building to levels lower than those projected in the 1999 SWEIS ROD.  Therefore, several 423 

capabilities are either operating at reduced levels or are not active.  Second, as discussed later in 424 

this section, the Chemistry and Metallurgy Research Building has been identified for replacement 425 

and demolition.  The impact analyses in this SWEIS are based on capabilities, activities, and 426 

operating levels presented in this section, regardless of whether they are administratively reduced 427 

or restricted and whether those activities would occur in the Chemistry and Metallurgy Research 428 

Building, its replacement facility, or both during a transition period. 429 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–3 indicates 430 

activity types and levels proposed under all three alternatives for each capability. 431 

432 
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Table 3–3  Chemistry and Metallurgy Research Building Capabilities and Activity Levels  432 

Capability 
No Action 

Alternative a 

Reduced 
Operations 
Alternative 

Expanded Operations 
Alternative b 

Analytical 
Chemistry 

Support actinide research and processing 
activities by processing approximately 
7,000 samples per year. 

Same as No Action 
Alternative 

Support actinide research and 
processing activities by processing 
approximately 11,000 samples per 
year.a 

Uranium 
Processing 

Recover, process, and store LANL’s highly 
enriched uranium inventory. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Destructive and 
Nondestructive 
Analysis 

Evaluate up to 10 secondary assemblies per 
year through destructive and nondestructive 
analysis and disassembly. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Nonproliferation 
Training 

Conduct nonproliferation training using 
special nuclear material. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Actinide 
Research and 
Development 
(Actinide 
Research and 
Processing in 
the 1999 
SWEIS) 

Characterize approximately 100 samples per 
year using microstructural and chemical 
metallurgical analysis. 

Perform compatibility testing of actinides and 
other metals to study long-term aging and 
other material effects. 

Analyze transuranic waste disposal related to 
validation of WIPP performance assessment 
models. 

Perform transuranic waste characterization. 

Analyze gas generation such as could occur in 
transuranic waste during transportation to 
WIPP. 

Demonstrate actinide decontamination 
technology for soils and materials. 

Develop actinide precipitation method to 
reduce mixed wastes in LANL effluents. 

Process up to 900 pounds (400 kilograms) of 
actinides per year between TA-55 and the 
CMR Building. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus: 

- Receive, disassemble, and analyze 
assemblies and components used 
to measure radiological effects on 
different materials. 

- Conduct Performance 
Demonstration Program to test 
nondestructive analysis and 
nondestructive examination 
equipment. 

- Develop small-scale (less than 
2 pounds [1 kilogram] per year) 
actinide processing capability. 

- Perform gas-solid interfacial 
studies using surface-science 
instrumentation and associated 
techniques. 

- Investigate physical and 
mechanical properties of 
plutonium metal alloys. 

Fabrication and 
Processing 
(Fabrication and 
Metallography 
in the 
1999 SWEIS) 

Process up to 5,000 curies of neutron sources 
per year (both plutonium-238 and beryllium 
and americium-241 and beryllium sources).  

Process neutron sources other than sealed 
sources. 

Stage a total of up to 1,000 plutonium-238 
and beryllium and americium-241 and 
beryllium neutron sources in Wing 9 floor 
holes. 

Produce 1,320 targets per year for isotope 
production. 

Separate fission products from irradiated 
targets. 

Support fabrication of metal shapes using 
highly enriched uranium (as well as related 
uranium processing activities), with an annual 
throughput of approximately 2,200 pounds 
(1,000 kilograms). 

Same as No Action 
Alternative 

Same as No Action Alternative, plus: 

- As a part of the Isotope 
Production Program, produce up 
to 100 curies per year of industrial 
or medical radioisotopes.  

- Produce up to 9 pounds 
(4 kilograms) per year of 
americium oxide. 

- Fabricate metal alloys. 

- Study and perform fabrication 
methods and effects of actinide 
materials thermomechanical 
processing. 

- Increase types and quantities of 
sealed sources stored for the Off-
Site Source Recovery Project (see 
Appendix J). 
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Capability 
No Action 

Alternative a 

Reduced 
Operations 
Alternative 

Expanded Operations 
Alternative b 

Large Vessel 
Handling 

Process up to two large vessels from the 
Dynamic Experiments Program annually. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Construction/Upgrades/DD&D 
Replacement of 
CMR Building 

Construct and operate a CMRR Facility in 
TA-55 and conduct DD&D of the CMR 
Building.  Wing 9 hot cell operations and 
certain other capabilities would be eliminated. 
 
The CMRR Facility would replace the CMR 
Building as the Key Facility. 

Construct and 
operate only the 
radiological 
laboratory, 
administrative and 
support facility 
portion of the 
CMRR Facility; 
continue to down 
scope and 
consolidate 
operations within 
the existing CMR 
Building in 
performance of 
minimal mission 
support work. 

Same as No Action Alternative, plus: 

- Reconstruct Wing 9 hot cell 
capabilities in proposed new 
Radiological Sciences Institute in 
TA-48 (see Section 3.3.3.7 and 
Appendix G). 

WIPP = Waste Isolation Pilot Plant; TA = technical area; DD&D = decontamination, decommissioning, and demolition; 
CMR = Chemistry and Metallurgy Research, CMRR = Chemistry and Metallurgy Research Replacement Facility. 
a DOE 1999a. 
b LANL 2004e, 2006. 
Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
 

Analytical Chemistry.  Analytical chemistry capabilities involve the study, evaluation, and 433 

analysis of radioactive materials.  These activities support R&D associated with various nuclear 434 

materials programs, many of which are performed at other LANL locations on behalf of, or in 435 

support of, other sites across the DOE Complex (such as the Hanford Site, Savannah River Site, 436 

and Sandia National Laboratories).  Sample characterization activities include assay and 437 

determination of isotopic ratios of plutonium, uranium, and other radioactive elements; major 438 

and trace elements in materials; the content of gases; constituents at the surface of various 439 

materials; and methods to characterize waste constituents in hazardous and radioactive materials. 440 

Uranium Processing.  Uranium processing capabilities encompass many types of operations that 441 

are essential for uranium product stewardship, including uranium processing (casting, machining, 442 

and reprocessing operations, including R&D of process improvements and uranium and uranium 443 

compounds characteristics) and highly radioactive material handling and storage.  The Chemistry 444 

and Metallurgy Research Building also provides limited backup to support nuclear materials 445 

management needs for TA-55 activities, as well as pilot-scale unit operations to back up uranium 446 

technology activities at the Sigma Complex (described in Section 3.1.3.2), other LANL facilities, 447 

and other DOE sites. 448 

Destructive and Nondestructive Analysis.  Destructive and nondestructive analysis involves 449 

analytical chemistry, metallographic analysis, neutron- or gamma-radiation-based measurement, 450 

and other measurement techniques.  These activities support weapons quality component 451 

surveillance, nuclear materials control and accountability, special nuclear material standards 452 

development, R&D, environmental restoration, and waste treatment and disposal. 453 
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Nonproliferation Training.  Measurement technologies are used at the Chemistry and 454 

Metallurgy Research Building and other LANL facilities to train international inspection teams 455 

for the International Atomic Energy Agency.  Such training might use special nuclear material. 456 

Actinide Research and Development.  Actinide research and processing at the Chemistry and 457 

Metallurgy Research Building typically involves solids or small quantities of solution.  Research 458 

involving highly radioactive materials or remote handling, however, may use the hot cells in 459 

Wing 9 of the Chemistry and Metallurgy Research Building to minimize personnel exposure to 460 

radiation or other hazardous materials.  Actinide research and processing can include separation 461 

of medical isotopes from targets, neutron source processing, and material characteristics research, 462 

including the behavior or characteristics of materials in extreme environments such as high 463 

temperatures or pressures. 464 

The primary mission to study long-term aging and other material effects is achieved through 465 

microstructural and chemical metallurgical analysis and compatibility testing of actinides and 466 

other metals.  This R&D is conducted in hot cells on pits exposed to high temperatures. 467 

Fabrication and Processing.  The Chemistry and Metallurgy Research Building has facilities to 468 

fabricate and analyze a variety of parts, including targets and weapons components used for 469 

various research and experimental tasks.  Fabrication and processing at this building involve a 470 

variety of materials, including hazardous and nuclear materials.  Much of the work is performed 471 

to support highly enriched uranium processing, R&D, pilot operations, and casting.  Some metal 472 

recycling is conducted through these processes.  In addition, materials to support these activities 473 

and the Off-Site Source Recovery Project are stored in the Wing 9 hot cell areas. 474 

Large Vessel Handling.  This capability would not begin until the Chemistry and Metallurgy 475 

Research Replacement Facility is operating.  Large (6 to 8 feet [1.8 to 2.4 meters] in diameter) 476 

experimental vessels from the Dynamic Experiments Program would be cleaned and materials 477 

would be recovered for reuse or disposal.  Large-vessel handling operations would begin with 478 

unloading and opening the vessel.  The vessels would then be emptied and the contents would be 479 

sorted and packaged.  Depending on the condition and quality of the special nuclear material 480 

recovered from the vessels, the material could be processed for reuse or prepared for disposal as 481 

transuranic waste.  Other vessel contents would be disposed of as either low-level radioactive 482 

waste or transuranic waste. The empty vessel would be cleaned for disposal as low-level 483 

radioactive waste. 484 

Replacement of Chemistry and Metallurgy Research Building.  Because of the age and 485 

condition of the Chemistry and Metallurgy Research Building, NNSA decided to replace the 486 

building rather than upgrade it to meet structural requirements to address seismic concerns and 487 

code requirements for operation as a nuclear facility.  As part of its decisionmaking process, 488 

NNSA prepared the Environmental Impact Statement for the Chemistry and Metallurgy Research 489 

Building Replacement Project at Los Alamos National Laboratory, Los Alamos, New Mexico 490 

(CMRR EIS) (DOE 2003f).  The CMRR EIS evaluates potential impacts of the proposed 491 

relocation of analytical chemistry and materials characterization activities and associated R&D 492 

capabilities that currently exist primarily at the Chemistry and Metallurgy Research Building to a 493 

newly constructed Chemistry and Metallurgy Research Replacement Facility, as well as the 494 

continued performance of those operations and activities at the new facility for the next 50 years. 495 
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The CMRR EIS ROD (69 FR 6967) announced NNSA’s decision to replace the Chemistry and 496 

Metallurgy Research Building with a new facility in TA-55, the Chemistry and Metallurgy 497 

Research Replacement Facility, followed by decontamination, decommissioning, and demolition 498 

(DD&D) of the existing Chemistry and Metallurgy Research Building.  The replacement facility 499 

will include a consolidated, Nuclear Hazard Category 2 laboratory building, also known as the 500 

Chemistry and Metallurgy Research Replacement Nuclear Facility, and a separate radiological 501 

laboratory, administrative office, and support building. 502 

Phased construction began in 2006.  The radiological laboratory, administrative office, and 503 

support building will be constructed first and will house office space, training facilities, utility 504 

equipment, and laboratory space designed to handle small amounts of special nuclear material.  505 

Construction of a Hazard Category 2 nuclear facility capable of handling larger quantities of 506 

special nuclear material would be delayed until NNSA reevaluates its 2004 decision to construct 507 

the nuclear facility portion of the Chemistry and Metallurgy Research Replacement Facility at 508 

LANL.  If located at LANL, the transition of Chemistry and Metallurgy Research Building 509 

capabilities and operations to the Chemistry and Metallurgy Research Replacement Facility 510 

would begin at construction completion.  Not all Chemistry and Metallurgy Research Building 511 

capabilities would be moved to the new facility:  Wing 9 hot cell operations, medical isotope 512 

production, uranium production, surveillance activities, and other capabilities would be 513 

eliminated. 514 

Transition of operations from one facility to the other is anticipated to occur in stages and is 515 

expected to take about 4 years to complete.  During the transition period, both facilities would be 516 

operating, although at reduced levels.  Activities would decrease at the Chemistry and Metallurgy 517 

Research Building while increasing at the new replacement facility.  Routine onsite shipments of 518 

analytical chemistry and materials characterization samples would continue during the transition 519 

period. 520 

The Chemistry and Metallurgy Research Building Key Facility would include both the Chemistry 521 

and Metallurgy Research Building and the Chemistry and Metallurgy Research Replacement 522 

Facility during the transition period.  After the transition period, the Chemistry and Metallurgy 523 

Research Replacement Facility would become the Key Facility. 524 

3.1.3.2 Sigma Complex 525 

The Sigma Complex Key Facility, located in TA-3, consists of the main Sigma Building and its 526 

associated support structures, including the Beryllium Technology Facility, the Press Building, 527 

and the Thorium Storage Building.  The Sigma Building contains four levels and approximately 528 

200,000 square feet (60,960 square meters) of space. 529 

The Sigma Complex supports a large multidisciplinary technology base in materials fabrication 530 

science.  Primary activities are materials synthesis and processing, characterization of materials, 531 

and fabrication of metallic and ceramic items, including depleted uranium items used in the 532 

Stockpile Stewardship Program.  Bulk depleted uranium is stored in the Sigma Building as 533 

supply and feed stock.  Current activities in the Sigma Building focus on test hardware, prototype 534 

fabrication, and materials research for the DOE Nuclear Weapons Program, but also include 535 

activities related to energy, environment, industrial competitiveness, and strategic research. 536 
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Sigma Complex Key Facility capabilities include R&D on materials fabrication, coating, joining, 537 

and processing; characterization of materials; and fabrication of metallic and ceramic items.  The 538 

following paragraphs describe the capabilities of this Key Facility.  Table 3–4 indicates activity 539 

types and levels proposed under all three alternatives for each capability. 540 

Table 3–4  Sigma Complex Capabilities and Activity Levels 541 

Capability 
No Action 

Alternative a 

Reduced 
Operations 
Alternative 

Expanded 
Operations 

Alternative b 

Research and 
Development on 
Materials Fabrication, 
Coating, Joining, and 
Processing 

Fabricate items from metals, ceramics, salts, beryllium, 
enriched and depleted uranium, and other uranium isotope 
mixtures. Fabrication techniques would include casting, 
forming, machining, polishing, coating, and joining. 

Same as 
No Action 
Alternative 

Same as 
No Action 
Alternative 

Characterization of 
Materials 

Perform research and development on properties of 
ceramics, oxides, silicides, composites, and high-
temperature materials. 

Analyze up to 36 tritium reservoirs per year. 

Develop a library of aged nonspecial nuclear material from 
stockpiled weapons and develop techniques to test and 
predict changes. 

Characterize and store up to 2,500 nonspecial nuclear 
material samples per year, including uranium. 

Same as 
No Action 
Alternative 

Same as 
No Action 
Alternative 

Fabrication of 
Metallic and Ceramic 
Items 

Fabricate stainless steel and beryllium components for up to 
80 pits per year. 

Fabricate up to 200 reservoirs for tritium per year. 

Fabricate components for up to 50 secondary assemblies (of 
depleted uranium, depleted uranium alloy, enriched 
uranium, deuterium, and lithium) per year.  

Fabricate nonnuclear components for research and 
development: 100 major hydrotests and 50 joint test 
assemblies per year. 

Fabricate beryllium targets.  

Fabricate targets and other components for accelerator 
production of tritium research. 

Fabricate test storage containers for nuclear materials 
stabilization. 

Same as 
No Action 
Alternative 

Same as 
No Action 
Alternative  

 

Construction/Upgrades/DD&D 

 No activity No activity No activity 

DD&D = decontamination, decommissioning, and demolition. 
a  DOE 1999a. 
b LANL 2004e, 2006. 
 

Research and Development on Materials Fabrication, Coating, Joining, and Processing.  542 

Materials synthesis and processing work includes R&D related to making items out of difficult-543 

to-work-with materials.  Processes include applying coatings and joining materials using plasma 544 

arc welding and other techniques.  Other activities include casting, forming, machining, and 545 

polishing.  Materials used in fabrication are also reprocessed (separated into pure forms for reuse 546 

or storage). 547 
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Characterization of Materials.  Materials characterization work conducted at the Sigma 548 

Complex includes activities to enhance understanding of the properties of metals, metal alloys, 549 

ceramic-coated metals, and other similar combinations.  Materials characterization also includes 550 

activities to improve understanding of the effects of aging, chemical attack, mechanical stresses, 551 

and other agents on these materials and their properties. 552 

Fabrication of Metallic and Ceramic Items.  Materials fabrication at the Sigma Complex 553 

includes work with metallic and ceramic materials and combinations thereof.  Items are 554 

fabricated as one-of-a-kind and prototype pieces, as well as on a limited-production basis.  One 555 

specific set of applications for this technology is fabrication of nonnuclear weapons components. 556 

3.1.3.3 Machine Shops 557 

The Machine Shops Key Facility consists of two buildings, a Nonhazardous Materials Machine 558 

Shop and a Radiological Hazardous Materials Machine Shop.  These buildings are located in 559 

TA-3 and are connected to each other by a 125-foot-long (38-meter-long) corridor.  The 560 

Nonhazardous Materials Machine Shop is approximately 138,000 square feet (42,060 square 561 

meters), including a 13,500-square-foot (4,120-square-meter) administrative office area.  This 562 

building contains a variety of lathes, mills, and other metal-forming equipment and also houses 563 

the old beryllium shop, which is ventilated through a high-efficiency particulate air filtration 564 

system.  Equipment from the beryllium shop was moved to the Sigma Complex in 2000, and 565 

beryllium operations ceased in 2001.  A number of modular units have been constructed on the 566 

north side of the Nonhazardous Materials Machine Shop to provide space in which to conduct 567 

prototype mockup operations for TA-55, PF-4 Building. 568 

The Radiological Hazardous Materials Machine Shop has a total floor space of approximately 569 

12,500 square feet (1,160 square meters) and contains a variety of metal fabrication machines.  570 

Depleted uranium represents the bulk of the materials used in this facility, although many other 571 

potentially hazardous materials, such as lithium compounds, are used. 572 

Activities conducted at the machine shops include machining, welding, and assembly of various 573 

materials in support of major LANL programs and projects, principally those related to weapons 574 

manufacturing.   575 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–5 indicates 576 

activity types and levels proposed under all three alternatives for each capability. 577 

Fabrication of Specialty Components.  The primary purpose of the Machine Shops Key 578 

Facility is fabrication of specialty components.  Specialty components are unique, unusual, or 579 

one-of-a-kind parts, fixtures, tools, or other equipment. 580 

Fabrication Utilizing Unique Materials.  Parts and components are fabricated using unique or 581 

exotic materials at the machine shops.  Components are fabricated from depleted uranium or 582 

lithium in support of NNSA programs, for example. 583 

Dimensional Inspection of Fabricated Components.  Dimensional inspection of the finished 584 

component is a standard step in the fabrication process.  It involves numerous measurements to 585 
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ensure that the component is the correct size and shape to fit into its allotted space and perform 586 

its intended function. 587 

Table 3–5  Machine Shops Capabilities and Activity Levels 588 

Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative b 

Fabrication of 
Specialty Components 

Provide fabrication support for the Dynamic 
Experiments Program and explosives research 
studies. 

Support up to 100 hydrodynamic tests annually. 

Manufacture 50 joint test assembly sets 
annually. 

Provide general laboratory fabrication support 
as requested. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Fabrication Using 
Unique Materials 

Fabricate items using unique and unusual 
materials such as depleted uranium and lithium. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Dimensional 
Inspection of 
Fabricated 
Components 

Perform dimensional inspections of finished 
components. 

Perform other types of measurements and 
inspections. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Construction/Upgrades/DD&D 

 No activity No activity No activity 

DD&D = decontamination, decommissioning, and demolition. 
a  DOE 1999a. 
b LANL 2004e, 2006. 
 

3.1.3.4 Material Sciences Laboratory  589 

This Key Facility comprises several buildings in TA-3 (3-32, 3-34, 3-1698, 3-1819, and 3-2002). 590 

The main Material Sciences Laboratory (Building-3-1698), a two-story, approximately 591 

55,000-square-foot (5,100-square-meter) laboratory building, contains 27 laboratories, 60 offices, 592 

and 21 materials research and support areas.  This Key Facility supports four major types of 593 

experimentation:  materials processing, mechanical behavior in extreme environments, advanced 594 

materials development, and materials characterization.  These four areas contain operational 595 

capabilities that support materials research activities related to energy, environment, nuclear 596 

weapons, and industrial competitiveness.  Collaboration with private industry is also an 597 

important feature of much of the work performed at the Material Sciences Laboratory.  Given the 598 

dynamic nature of research, the types and number of experiments will continue to evolve.  These 599 

changes, however, can be sufficiently characterized to allow analysis of their consequences 600 

within the context of this SWEIS. 601 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–6 indicates 602 

activity types and levels proposed under all three alternatives for each capability. 603 

 604 
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Table 3–6  Material Sciences Laboratory Capabilities and Activity Levels 605 

Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative b 

Materials Processing Support development and improvement of 
technologies for materials formulation. 

Support development of chemical processing 
technologies, including recycling and 
reprocessing techniques to solve environmental 
problems. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Mechanical Behavior 
in Extreme 
Environments 

Study fundamental properties of materials and 
characterize their performance, including 
research on the aging of weapons. 

Develop and improve techniques for these and 
other types of studies. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Advanced Materials 
Development 

Synthesize and characterize single crystals and 
nanophase and amorphous materials. 

Perform ceramics research, including solid-
state, inorganic chemical studies involving 
materials synthesis. A substantial amount of 
effort in this area would be dedicated to 
producing new high-temperature 
superconducting materials. 

Provide facilities for synthesis and mechanical 
characterization of materials systems for bulk 
conductor applications. 

Develop and improve techniques for 
development of advanced materials. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Materials 
Characterization 

Perform materials characterization activities to 
support materials development. 

Same as No Action 
Alternative 

Same as No Action 
Alternative  

Construction/Upgrades/DD&D 

 No activity No activity No activity 

DD&D = decontamination, decommissioning, and demolition. 
a  DOE 1999a. 
b LANL 2004e, 2006. 
 

Materials Processing.  Materials processing supports formulation of a wide range of useful 606 

materials through development of materials fabrication and chemical processing technologies.  607 

Wet chemistry, thermomechanical processing, microwave processing, heavy-equipment materials 608 

processing, single-crystal growth, amorphous alloys, and powder processing are synthesis and 609 

processing techniques that represent some of the capabilities available for this research area. 610 

Some of the laboratories housing heavy equipment for novel mechanical processing of powders 611 

and nondense materials are configured to explore net shape and zero-waste manufacturing 612 

processes.  Several laboratories are dedicated to development of chemical processing 613 

technologies, including recycling and reprocessing techniques to solve current environmental 614 

problems. 615 

Mechanical Behavior in Extreme Environments.  These laboratories contain equipment for 616 

mechanical testing of materials subjected to a broad range of mechanical loadings to study their 617 

fundamental properties and characterize their performance.  Laboratories utilized for this major 618 
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area of materials science include dedicated space for mechanical testing; mechanical fabrication, 619 

assembly, and machining research; metallography; and dynamic testing. 620 

The mechanical testing laboratory offers capabilities to study multi-axial, high-temperature, and 621 

high-load behaviors of materials.  Assembly areas consist of metalworking and experimental 622 

assembly areas that house a variety of electrically or hydraulically powered machines that twist, 623 

pull, or compress samples.  The most energetic of these is a gas launcher, which projects a 624 

sample against an anvil at very high velocities.  The Material Sciences Laboratory’s dynamic 625 

materials behavior laboratory is used by researchers to study high-deformation-rate behaviors.  626 

The dynamic testing equipment allows materials to be subjected to high-rate loadings, including 627 

impact up to 1.2 miles (2 kilometers) per second.  The metallography area contains equipment for 628 

sectioning, mounting, polishing, and photographing samples. 629 

Advanced Materials Development.  The various laboratories are configured for development of 630 

advanced materials for high-strength and high-temperature applications.  Capabilities involve 631 

research in synthesis and characterization using ceramics, superconductors, and new materials. 632 

Materials Characterization.  The materials characterization capability aids researchers in 633 

understanding the properties and processing of materials and applying that understanding to 634 

materials development.  Capabilities at these laboratories include x-ray, optical metallography, 635 

spectroscopy, and surface-science chemistry. 636 

The x-ray laboratory allows for the study of samples at temperatures up to 4,892 degrees 637 

Fahrenheit (2,700 degrees Celsius) and pressures up to 80 kilobars.  Optical characterization is 638 

conducted with the latest equipment in the metallography and ceramography support laboratory.  639 

Subnanometer to micrometer structures are characterized using electron microscopy, including 640 

chemical analysis and high-resolution electron holography.  The optical spectroscopy laboratory 641 

performs ultrafast and continuous-wave, tunable-resonance Raman scattering spectroscopy; high-642 

resolution Fourier Transform infrared absorption; and ultraviolet-visible to near-infrared 643 

absorption spectroscopy.  Surface-science study and corrosion characterization of materials are 644 

carried out in an additional support laboratory. 645 

3.1.3.5 Nicholas C. Metropolis Center for Modeling and Simulation 646 

The Nicholas C. Metropolis Center for Modeling and Simulation (Metropolis Center) is a new 647 

Key Facility and an integral part of the tri-laboratory (LANL, Lawrence Livermore National 648 

Laboratory, and Sandia National Laboratories) mission to maintain, monitor, and ensure the 649 

Nation’s nuclear weapons performance through the Advanced Simulation and Computing 650 

Program.  The facility is housed in a three-story, 303,000-square-foot (28,200-square-meter) 651 

structure in TA-3 and has been in operation since 2002.  High-performance, complex computing 652 

operations are performed at this facility.  Together with the Laboratory Data Communication 653 

Center, Central Computing Facility, and Advanced Computing Laboratory, the Metropolis Center 654 

forms the center for high-performance computing at LANL. 655 
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Under the No Action Alternative, the Metropolis Center computing platform would operate at up 656 

to 50 teraops.1  Computer operations are performed 24 hours a day, with personnel occupying the 657 

control room to support computer operation activities during prime business hours and other 658 

times as necessary.  Operations consist of office-type activities, light laboratory work such as 659 

computer and support equipment assembly and disassembly, and computer operations and 660 

maintenance.  The Metropolis Center has capabilities to enable remote-site users access to the 661 

computing platform, and its co-laboratories and theaters are equipped for distance operations to 662 

allow collaboration between weapons designers and engineers across the DOE weapons 663 

complex. 664 

The following paragraph describes the capabilities of this Key Facility.  Table 3–7 indicates 665 

activity levels proposed under all three alternatives. 666 

Computer Simulations.  Computer simulations have become the only means of integrating the 667 

many complex processes that occur in the nuclear weapon lifespan.  Large-scale calculations are 668 

now the primary tools for estimating nuclear yield and evaluating the safety of aging weapons in 669 

the nuclear stockpile.  Continued certification of aging stockpile safety and reliability depends 670 

upon the ability to perform highly complex, three-dimensional computer simulations. 671 

Table 3–7  Nicholas C. Metropolis Center for Modeling and Simulation Capabilities and 672 

Activity Levels 673 

Capability 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Computer 
Simulations 

Perform complex three-dimensional 
computer simulations to estimate 
nuclear yield and aging effects to 
demonstrate nuclear stockpile safety. 

Apply computing capability to solve 
other large-scale, complex problems. 

Same as No Action 
Alternative 

Same as No Action Alternative, 
plus:  

Operate computing platform at 
higher computational 
capabilities. 

Construction/Upgrades/DD&D 

Metropolis Center 
Increased Level of 
Operations 

No activity No activity Install additional processors to 
increase functional capability. 
This expansion would involve 
addition of mechanical and 
electrical equipment, including 
chillers, cooling towers, and air-
conditioning units (see 
Appendix J). 

DD&D = decontamination, decommissioning, and demolition. 
Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
 

3.1.3.6 High Explosives Processing Facilities 674 

High Explosives Processing Facilities are located in six TAs:  TA-8, TA-9, TA-11, TA-16, 675 

TA-22, and TA-37.  This Key Facility includes production and assembly buildings, analytical 676 

laboratories, explosives storage magazines, and a building to treat wastewater contaminated with 677 

explosives.  Activities under the No Action Alternative would require an estimated 678 

                                                 
1 A teraop is a trillion floating point operations per second. 
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82,700 pounds (37,500 kilograms) of explosives and 2,910 pounds (1,320 kilograms) of mock 679 

explosives annually (this is an indicator of overall activity levels in this Key Facility). 680 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–8 indicates 681 

activity types and levels proposed under all three alternatives for each capability. 682 

Table 3–8  High Explosives Processing Facilities Capabilities and Activity Levels 683 

Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative 
Volume of Explosives 
Required (indicator of 
overall activity levels) 

High-explosives processing activities 
would use approximately 82,700 pounds 
(37,500 kilograms) of explosives and 
2,910 pounds (1,320 kilograms) of 
mock explosives annually. 

High-explosives processing 
activities would use 
approximately 66,160 pounds 
(30,000 kilograms) of 
explosives and 2,330 pounds 
(1,060 kilograms) of mock 
explosives annually, a 
20 percent reduction in activity 
levels from the No Action 
Alternative. 

Same quantity of 
explosives as the 
No Action Alternative, 
plus: 

Increase to 
5,000 pounds 
(2,270 kilograms) of 
mock explosives. b 

High Explosives 
Synthesis and 
Production 

Perform high explosives synthesis and 
production research and development. 

Produce new materials for research, 
stockpile, military, security-interest, and 
other applications. 

Formulate, process test, and evaluate 
explosives. 

Reduce activity levels by 
20 percent from the No Action 
Alternative. 

Same as No Action 
Alternative 

High Explosives and 
Plastics Development 
and Characterization 

Evaluate stockpile returns and materials 
of specific interest. 

Develop and characterize new plastics 
and high explosives for stockpile, 
military, and security interest 
improvements. 

Improve predictive capabilities. 

Research high explosives waste 
treatment methods. 

Reduce activity levels by 
20 percent from the No Action 
Alternative. 

Same as No Action 
Alternative 

High Explosives and 
Plastics Fabrication 

Perform stockpile surveillance and 
process development. 

Supply parts to the Pantex Plant for 
surveillance and stockpile rebuilds and 
joint test assemblies. 

Fabricate materials for specific military, 
security-interest, hydrodynamic, and 
environmental testing. 

Reduce activity levels by 
20 percent from the No Action 
Alternative. 

Same as No Action 
Alternative 

Test Device Assembly Assemble test devices. 

Perform radiographic examination of 
assembled devices to support stockpile-
related hydrodynamic tests, joint test 
assemblies, environmental and safety 
tests, and R&D activities. 

Support up to 100 major hydrodynamic 
test device assemblies annually. 

Reduce activity levels by 
20 percent from the No Action 
Alternative, including 
supporting up to 80 major 
hydrodynamic test device 
assemblies annually. 

Same as No Action 
Alternative 
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Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative 
Safety and Mechanical 
Testing  

Conduct safety and environmental 
testing related to stockpile assurance 
and new materials development. 

Conduct up to 15 safety and mechanical 
tests annually. 

Reduce activity levels by 
20 percent from the No Action 
Alternative, including 
conducting up to 12 safety and 
mechanical tests annually. 

Same activities as 
No Action Alternative, 
plus: 

Increase up to 
500 safety and 
mechanical tests 
conducted annually. c 

Research, 
Development, and 
Fabrication of High-
Power Detonators 

Continue to support stockpile 
stewardship and management activities. 

Manufacture up to 40 major product 
lines per year. 

Support DOE-wide packaging and 
transport of electro-explosive devices. 

Reduce activity levels by 
20 percent from the No Action 
Alternative, including 
manufacturing up to 32 major 
product lines per year. 

Same as No Action 
Alternative 

Construction/Upgrades/DD&D 

Engineering and 
Science Applications 
Consolidation Project 

Complete construction of TA-16 
Engineering Complex. 

Remove or demolish vacated structures 
that are no longer needed. 

Same as No Action Alternative Same as No Action 
Alternative 

R&D = research and development; DD&D = decontamination, decommissioning, and demolition; TA = technical area. 
a DOE 1999a. 
b LANL 2004e. 
c  LANL 2006. 
 

High Explosives Synthesis and Production.  Activities under this capability include explosive 684 

manufacturing capacity such as synthesizing new explosives and manufacturing pilot-plant 685 

quantities of raw and plastic-bonded explosives. These operations allow the LANL contractor to 686 

develop and maintain expertise in explosive materials and processes that is essential for long-687 

term maintenance of stockpile weapons and materials. 688 

High Explosives and Plastics Development and Characterization.  Activities included in this 689 

capability provide characterization data for explosives applications in nuclear weapons 690 

technology.  Information on the initiation and detonation properties of high explosives coupled 691 

with non-high explosives component information for modeling is essential to weapons design 692 

and safety analysis.  A wide range of plastic and composite materials is used in nuclear weapons 693 

such as adhesives, potting materials, flexible cushions and pads, thermoplastics, and elastomers.  694 

A thorough understanding of the chemical and physical properties of these materials is necessary 695 

to effectively model weapons behavior. 696 

High Explosives and Plastics Fabrication.  High explosives powders are typically compacted 697 

into solid pieces and machined to final specified shapes.  Some small pieces are pressed into final 698 

shapes, and some powders, based upon their properties, are melted into stock pieces.  Fabrication 699 

of plastic materials and components is a core capability associated with high explosives 700 

processing, and a wide variety of plastic and composite materials may be fabricated. 701 

Test Device Assembly.  This capability provides the capacity to assemble test devices ranging 702 

from full-scale nuclear-explosive-like assemblies (where fissile material has been replaced by 703 

inert material) to materials characterization tests.  In addition to assembly operations, this Key 704 
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Facility conducts explosives testing support and radiography examinations of the final 705 

assemblies. 706 

Safety and Mechanical Testing.  Capabilities exist for measuring mechanical properties of 707 

explosives samples, including tensile, compression, and creep properties (change of materials 708 

shapes over time).  Test assemblies can be instrumented with strain or pressure gauges or other 709 

diagnostic equipment. 710 

Research, Development, and Fabrication of High-Power Detonators.  This capability 711 

includes activities such as detonator design; printed circuit manufacture; metal deposition and 712 

joining; plastic materials technology development; explosives loading, initiation, and 713 

diagnostics; laser production; and explosives systems design, development, and manufacture 714 

safety.  Detonators, cables, and firing systems for tests are built as part of this capability. 715 

Construction, Upgrades, and DD&D.  Under all three alternatives, the Engineering and 716 

Science Applications Consolidation would be completed.  This consolidation was evaluated in 717 

the Environmental Assessment for the Proposed TA-16 Engineering Complex Refurbishment and 718 

Consolidation at Los Alamos National Laboratory, Los Alamos, New Mexico (DOE 2002e), and 719 

involves constructing or remodeling TA-16 Engineering Complex offices, laboratories, and 720 

shops.  Operations and personnel would be consolidated from facilities in TA-3, TA-8, TA-11, 721 

TA-50, and other areas of TA-16.  Six new buildings (two office buildings, two machine shops, a 722 

crafts support building, and a calibration laboratory) would be constructed, and two other 723 

existing TA-16 Engineering Complex buildings would be remodeled.  Some vacated structures 724 

would be removed or demolished.  Existing Engineering Complex roads, parking, fencing, and 725 

utilities would be modified or upgraded.  Proposed construction sites are located in areas that 726 

were once occupied by buildings or structures, are within existing paved parking areas, or are in 727 

areas immediately adjacent to existing buildings and parking areas. 728 

3.1.3.7 High Explosives Testing Facilities 729 

The major High Explosives Testing Facilities buildings are located in TA-15 and include the 730 

Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility.  These buildings are used 731 

primarily for R&D, test operations, and detonator development and testing related to the DOE 732 

Stockpile Stewardship Program.  Building types include preparation and assembly facilities, 733 

bunkers, analytical laboratories, high explosives storage magazines, and office areas.  Firing sites 734 

are located in five TAs (TA-14, TA-15, TA-36, TA-39, and TA-40).  All of the firing sites are in 735 

remote locations within canyons and specialize in experimental studies of the dynamic properties 736 

of materials under high-pressure and -temperature conditions.  The firing sites, which occupy 737 

approximately 22 square miles (57 square kilometers) of land area, represent more than half of 738 

LANL’s total 40 square miles (104 square kilometers). 739 

The No Action Alternative includes about 1,800 experiments per year, 100 of which would be 740 

characterized as major hydrodynamic tests.  Up to 6,900 pounds (3,130 kilograms) of depleted 741 

uranium would be expended in experiments annually.  Firing site activities would include 742 

expenditures of materials that are considered to be useful indicators of overall test activity.   743 
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The following paragraphs describe the capabilities of this Key Facility.  Table 3–9 indicates 744 

activity types and levels proposed under all three alternatives for each capability. 745 

Table 3–9  High Explosives Testing Facilities Capabilities and Activity Levels 746 

Capability 
No Action 

Alternative a Reduced Operations Alternative 

Expanded 
Operations 

Alternative b 

Volume of Materials 
Required (indicator of 
overall activity levels) 

Conduct about 1,800 experiments per 
year. 

Use up to 6,900 pounds (3,130 kilograms) 
of depleted uranium in experiments 
annually. 

Reduce activity levels by 20 percent 
from the No Action Alternative: 

- Conduct about 1,440 experiments 
per year. 

- Use up to 5,500 pounds 
(2,500 kilograms) of depleted 
uranium in experiments annually. 

Same as No Action 
Alternative 

Hydrodynamic Tests Develop containment technology. 

Conduct baseline and code development 
tests of weapons configurations. 

Conduct 100 major hydrodynamic tests 
per year. 

Reduce activity levels by 20 percent 
from the No Action Alternative. 

Conduct approximately 80 major 
hydrodynamic tests per year. 

Same as No Action 
Alternative 

Dynamic Experiments Conduct dynamic experiments to study 
properties and enhance understanding of 
the basic physics and equation of state 
and motion for nuclear weapons 
materials, including some special nuclear 
material experiments. 

Reduce activity levels by 20 percent 
from the No Action Alternative: 

No experiments would use special 
nuclear material. 

Same as No Action 
Alternative 

Explosives Research 
and Testing 

Conduct tests to characterize explosive 
materials. 

Reduce activity levels by 20 percent 
from the No Action Alternative. 

Same as No Action 
Alternative 

Munitions Experiments Support the U.S. Department of Defense 
with R&D on conventional munitions. 

Conduct experiments to study external-
stimuli effects on munitions. 

Reduce activity levels by 20 percent 
from the No Action Alternative. 

Same as No Action 
Alternative 

High Explosives 
Pulsed-Power 
Experiments 

Conduct experiments using explosively 
driven electromagnetic power systems. 

Reduce activity levels by 20 percent 
from the No Action Alternative. 

Same as No Action 
Alternative 

Calibration, 
Development, and 
Maintenance Testing 

Perform experiments to develop and 
improve techniques to prepare for more 
involved tests. 

Reduce activity levels by 20 percent 
from the No Action Alternative. 

Same as No Action 
Alternative 

Other Explosives 
Testing 

Conduct advanced high explosives or 
weapons evaluation studies. 

Reduce activity levels by 20 percent 
from the No Action Alternative. 

Same as No Action 
Alternative 

Construction/Upgrades/DD&D 

Dynamic 
Experimentation 
Consolidation Project c  

Complete construction of 15 to 25 new 
structures (offices, laboratories, and 
shops) within the Twomile Mesa 
Complex to replace about 59 structures 
currently used for dynamic 
experimentation operations. 

Remove or demolish vacated structures. 

Same as No Action Alternative Same as No Action 
Alternative 

DARHT EIS d Install dynamic experimentation structure 
at TA-15. 

Same as No Action Alternative Same as No Action 
Alternative 

R&D = research and development; DD&D = decontamination, decommissioning, and demolition; DARHT = Dual Axis Radiographic 
Hydrodynamic Test Facility; EIS = environmental impact statement; TA = technical area. 
a DOE 1999a. 
b LANL 2004e, 2006. 
c DOE 2003g. 
d DOE 1995a. 
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Hydrodynamic Tests.  Hydrodynamic tests are dynamic integrated systems tests of mockup 747 

nuclear packages during which high explosives are detonated and resulting motions and reactions 748 

of materials and components are observed and measured.  Explosively generated pressures and 749 

temperatures cause some materials to behave hydraulically (like a fluid).  Surrogate materials 750 

such as depleted uranium replace actual weapons materials in the mockup nuclear weapons 751 

package to ensure there is no potential for a nuclear explosion.  Most hydrodynamic tests are 752 

conducted at TA-15; others are conducted at TA-36. 753 

Dynamic Experiments.  A dynamic experiment is an experiment that provides information 754 

regarding basic physics of materials or characterizes physical changes or motion of materials 755 

under influence of high explosives detonations.  Most dynamic experiments are conducted at 756 

TA-15 and TA-36; some are conducted at TA-39 and TA-40.  DOE could perform dynamic 757 

experiments using plutonium in the future at DARHT and other facilities.  Dynamic experiments 758 

involving plutonium would be conducted inside containment vessels. 759 

Explosives Research and Testing.  Explosives research and testing activities would be 760 

conducted primarily to study properties of the explosives themselves as opposed to explosive 761 

effects on other materials.  Examples include tests to determine effects of aging on explosives, 762 

safety and reliability of explosives from a quality assurance point of view, and fire resistance of 763 

explosives.  Explosives research and testing activities could be performed at any of the High 764 

Explosives Testing sites. 765 

Munitions Experiments.  Munitions experiments study the influence of external stimuli, for 766 

example, projectiles or other impacts on explosives.  These studies include work on conventional 767 

munitions for the U.S. Department of Defense.  Most of the munitions experiments are 768 

performed at TA-36 and TA-39, but any of the firing sites could be used as required. 769 

High Explosives Pulsed-Power Experiments.  High explosives pulsed-power experiments are 770 

conducted to develop and study new concepts based on explosively driven electromagnetic 771 

power systems.  These experiments are conducted primarily at TA-39. 772 

Calibration, Development, and Maintenance Testing.  This testing involves experiments 773 

conducted primarily to prepare for more elaborate tests and includes tests to develop, evaluate, 774 

and calibrate diagnostic instrumentation or other systems.  Calibration, development, and 775 

maintenance testing activities are concentrated at TA-15 and TA-36, but could involve any of the 776 

High Explosives Testing sites.  Activities within this capability also include image processing 777 

capability maintenance.  778 

Other Explosives Testing.  This capability includes activities such as advanced high explosives 779 

development and work to improve weapons evaluation techniques. 780 

Construction, Upgrades, and DD&D.  Under all three alternatives, portions of this Key Facility 781 

would be relocated to one centralized area, as analyzed in the Final Environmental Assessment 782 

for the Proposed Consolidation of Certain Dynamic Experimentation Activities at the Two-Mile 783 

Mesa Complex, Los Alamos National Laboratory, Los Alamos, New Mexico (DOE 2003g).  This 784 

project would consolidate operations of the LANL organization responsible for dynamic 785 

experimentation within the Twomile Mesa Complex (portions of TA-6, TA-22, and TA-40).  The 786 
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project includes constructing 15 to 25 new structures over a 10-year timeframe to replace about 787 

59 structures in a number of TAs.  These new structures would consist of two to five 788 

combination office and laboratory buildings, a Characterization of Highly Energetic Materials 789 

Laboratory, an Engineering Diagnostic Facility, five Contained Firing Capability buildings and 790 

associated support structures, a High-Bay Laboratory, a Detonator Qualification Laboratory, two 791 

to four Gas Gun Facility buildings, a machine shop, a Classified High Explosives Storage 792 

Building, and a lecture hall.  This project would also involve upgrading or constructing new 793 

roads, parking, fencing, and utilities within the Twomile Mesa Complex, including construction 794 

of a new road and security gate to provide access to the Dynamic Experimentation Facility.  In 795 

addition, the project provides for removal or demolition of some of the vacated structures. 796 

Another project for this Key Facility would be assembly, installation, and operation of a 797 

containment structure for assembling components into test assemblies for dynamic 798 

experimentation.  Currently, test components are assembled in TA-16.  Completed test 799 

assemblies are then transported to TA-8 for radiographic examination, after which they are 800 

transported to the firing site in TA-15.  The proposed structure, to be located at TA-15, is 801 

designed to contain any explosions that could occur during test component assembly.  The Final 802 

Environmental Impact Statement, Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility 803 

(DARHT EIS) (DOE 1995a) evaluates containment options for dynamic experiments at the 804 

DARHT facility, including containment vessels and a building addition. 805 

Assembly and radiography operations would be collocated in this containment structure at the 806 

DARHT firing site, which would reduce test assembly transportation.  This would reduce 807 

security risks and the risk of vibration-induced explosions during transport.  Risks to the 808 

environment and collocated workers would also be substantially reduced compared to those 809 

associated with facilities currently used for these activities. 810 

The containment structure would be brought to the LANL site in sections for assembly adjacent 811 

to the DARHT firing site in TA-15.  The structure is needed for the first dynamic 812 

experimentation shot, currently scheduled for 2009.  If available, however, the structure could be 813 

used to support other DARHT tests prior to that time. 814 

3.1.3.8 Tritium Facilities 815 

The Weapons Engineering Tritium Facility in TA-16 is the principal building in this Key 816 

Facility.  The Tritium Science and Fabrication Facility in TA-21 had been part of this Key 817 

Facility, but operations in this building have ceased and those operations have been moved to the 818 

Weapons Engineering Tritium Facility and another DOE site as discussed in Section 3.1.2.3.  In 819 

the past, tritium operations were conducted in the Tritium Systems Test Assembly Facility in 820 

TA-21, but that building is no longer used and is also no longer part of the Tritium Facilities Key 821 

Facility.  Some equipment is being removed from the building, and the building is in surveillance 822 

and maintenance mode.  Residual tritium is present in the Tritium Systems Test Assembly and 823 

will remain until completion of decontamination activities.   824 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–10 indicates 825 

activity types and levels proposed under all three alternatives for each capability. 826 
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Table 3–10  Tritium Facilities Capabilities and Activity Levels 827 

Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative 

High-Pressure Gas Fills 
and Processing 

Handle and process tritium gas in quantities 
of about 3.5 ounces (100 grams) 
approximately 65 times per year at the 
Weapons Engineering Tritium Facility. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Gas-Boost System 
Testing and 
Development 

Conduct gas-boost system R&D and testing 
and gas processing operations at the 
Weapons Engineering Tritium Facility 
approximately 35 times per year using 
quantities of about 3.5 ounces (100 grams) of 
tritium. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Diffusion and 
Membrane Purification 

Conduct research on gaseous tritium 
movement and penetration through 
materials—perform up to 100 major 
experiments per year. 

Use this capability for effluent treatment. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Metallurgical and 
Material Research 

Conduct metallurgical and materials research 
and application studies, and tritium effects 
and properties R&D.  Small amounts of 
tritium would be used for these studies. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Gas Analysis Measure the composition and quantities of 
gases (in support of tritium operations). 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Calorimetry Perform calorimetry measurements in support 
of tritium operations. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Solid Material and 
Container Storage 

Store about 35 ounces (1,000 grams) of 
tritium inventory in process systems and 
samples, inventory for use, and waste. 

Same as No Action 
Alternative  

Same as No Action 
Alternative for TA-16 
operations. 

Eliminate TA-21 
activities. 

Hydrogen Isotopic 
Separation 

Perform R&D of tritium gas purification and 
processing in quantities of about 7 ounces 
(200 grams) of tritium per test. 

Same as No Action 
Alternative  

Same as No Action 
Alternative 

Radioactive Liquid 
Waste Pretreatment 

Pretreat liquid low-level radioactive waste at 
TA-21 prior to transport for treatment.  
Activity ends with decommissioning of 
TA-21 tritium buildings. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Construction/Upgrades /DD&D 

TA-21 Structure 
DD&D Project 

No activity No activity  Implement TA-21 
Structure DD&D 
Project (see 
Section 3.3.2.2):  

- DD&D of TA-21 
buildings. 

- Eliminate TA-21 
buildings from 
Tritium Key 
Facilities. 

R&D = research and development; DD&D = decontamination, decommissioning, and demolition; TA = technical area. 
a DOE 1999a, LANL 2006. 
Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
 

 828 

829 
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High-Pressure Gas Fills and Processing.  High-pressure gas fills and processing operations for 829 

R&D and nuclear weapons systems are performed at the Weapons Engineering Tritium Facility. 830 

High-pressure gas containers (reservoirs) are filled with tritium or deuterium gas mixtures, or 831 

both, to specified pressures in excess of 10,000 pounds per square inch (6,900 newtons per 832 

square meter).  This capability is also used for filling experimental devices (for example, filling 833 

small inertial confinement fusion targets that require high-pressure tritium gas). 834 

Gas-Boost System Testing and Development.  Modern nuclear weapons are equipped with gas-835 

boost systems that use hydrogen isotopes, including tritium.  These systems and their 836 

components need ongoing maintenance, testing, development, gas replacement, and 837 

modifications to maintain safety and reliability.  The Weapons Engineering Tritium Facility 838 

provides highly specialized system function testing and experimental equipment for conducting 839 

gas-boost system R&D and testing for existing systems, new gas-boost systems development and 840 

testing, and gas processing operations. 841 

Diffusion and Membrane Purification.  The Weapons Engineering Tritium Facility has the 842 

operational capability to separate and purify tritium from gaseous mixtures using diffusion and 843 

membrane purification techniques.  The facility conducts research on gaseous tritium penetration 844 

of, and movement through, materials.  This capability could also be used on a continuing basis 845 

for effluent treatment. 846 

Metallurgical and Material Research.  Tritium-handling capabilities at the Weapons 847 

Engineering Tritium Facility accommodate a wide variety of metallurgical and material research 848 

activities, such as studying methods to remove hydrogen isotopes (including tritium) from a 849 

flowing stream of nitrogen and other inert gases.  Metallurgical and materials research, including 850 

metal getter research and application studies, and tritium effects and properties R&D, is 851 

conducted at the Weapons Engineering Tritium Facility. 852 

Gas Analysis.  Spectrometry and other techniques, such as beta scintillation counting, are used to 853 

measure composition and quantities of gas samples on a real-time or batch basis. 854 

Calorimetry.  This nondestructive method is used for measuring the amount of tritium in 855 

containers.  No tritium leaves the container during these measurements. 856 

Solid Material and Container Storage.  Tritium gas may be stored in either specially designed 857 

dual-wall containers or certified shipping containers, and tritium oxide (tritiated water) can be 858 

stored in solid form when it is adsorbed (gathered on a surface in a condensed layer) on 859 

molecular sieves.  Tritium is also present in process systems and samples, inventory for use, and 860 

waste.  Most tritium would be stored in the Weapons Engineering Tritium Facility, which has an 861 

administrative limit of 35 ounces (1,000 grams) of tritium inventory. 862 

Hydrogen Isotopic Separation.  Tritium gas purification R&D activities are an important 863 

capability of this Key Facility.  Methods such as hydrogen isotopic separation are used at the 864 

Weapons Engineering Tritium Facility. 865 

Radioactive Liquid Waste Pretreatment.  Tritium-contaminated liquid low-level radioactive 866 

waste is collected in storage tanks.  As needed, it is pretreated by adjusting the acidity prior to 867 
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transfer to TA-50 for treatment in the Radioactive Liquid Waste Treatment Facility or to TA-53 868 

for solar evaporation. 869 

3.1.3.9 Pajarito Site  870 

The Pajarito Site Key Facility is located entirely within TA-18 and contains the Los Alamos 871 

Critical Experiments Facility and other experimental facilities.  This Key Facility consists of a 872 

main building, three outlying remote-controlled critical assembly and storage areas, and several 873 

smaller support buildings.  In 2002, NNSA prepared the TA-18 EIS (DOE 2002h) to evaluate 874 

relocating the Pajarito Site Key Facility capabilities and materials.  In the ROD, NNSA 875 

announced its decision to relocate Security Category I and II capabilities and related materials to 876 

the Device Assembly Facility at the Nevada Test Site, in effect initiating Pajarito Site Key 877 

Facility closure.  No decisions were made, however, about relocation of Security Category III and 878 

IV materials and activities or the Solution High-Energy Burst Assembly (SHEBA).  The ROD 879 

indicated that additional NEPA analysis would be required to support those decisions, and this 880 

SWEIS provides that NEPA analysis.  Implementation of the ROD for Security Category I and II 881 

removal activities was initiated in 2004. 882 

Under the No Action Alternative, only Security Category III and IV nuclear materials would be 883 

stored at TA-18.  The only critical assembly remaining at TA-18 would be SHEBA, which would 884 

be operated in its Security Category III configuration.  To ensure that specific programs continue 885 

uninterrupted, certain activities would occur intermittently at TA-18.  These activities could 886 

involve temporary use of Security Category I or II materials that would be transported to TA-18 887 

for the day and afterwards returned to storage elsewhere at LANL.  Sealed sources retrieved from 888 

other locations under the Off-Site Source Recovery Project would continue to be received at 889 

TA-3 and repackaged as necessary for storage at LANL locations, including the Pajarito Site, 890 

pending shipment to the Waste Isolation Pilot Plant (WIPP) or other offsite locations for final 891 

disposition.  Experiments and activities to support NNSA’s Second Line of Defense Program, 892 

Nuclear Nonproliferation Research and Development Testing, and Emergency Response 893 

Program activities would continue.  Training activities, including nuclear criticality training 894 

courses, would also continue. 895 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–11 indicates 896 

activity types and levels proposed under all three alternatives for each capability.  Although the 897 

ability to perform some of these activities would be reduced or eliminated as the Pajarito Site is 898 

being closed, these capabilities are included in the No Action Alternative for evaluation of 899 

potential impacts. 900 

Dosimeter Assessment and Calibration.  Nuclear accident dosimetry studies are conducted 901 

using critical assembly radiation to simulate criticality accident radiation. 902 

Detector Development.  The Pajarito Site offers the capability to configure nuclear materials to 903 

develop and validate instruments and methods used in nuclear nonproliferation programs, assess 904 

potential threats from terrorist organizations, and train nuclear emergency search team personnel 905 

to use these instruments. 906 
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Table 3–11  Pajarito Site Capabilities and Activity Levels 907 

Capability No Action Alternative a 

Reduced 
Operations 
Alternative 

Expanded 
Operations 

Alternative b 

Dosimeter Assessment 
and Calibration 

Perform criticality experiments. No activity No activity 

Detector Development Develop safeguards instrumentation and perform R&D for nuclear 
materials and materials processing. 

No activity No activity 

Materials Testing Perform criticality experiments. 

Develop safeguards instrumentation and perform R&D for nuclear 
materials and materials processing. 

No activity No activity 

Subcritical 
Measurements 

Perform criticality experiments. 

Develop safeguards instrumentation and perform R&D for nuclear 
materials and materials processing. 

No activity No activity 

Fast-Neutron Spectrum Perform criticality experiments. 

Develop safeguards instrumentation and perform R&D for nuclear 
materials and materials processing. 

No activity No activity 

Dynamic Measurements Perform criticality experiments. 

Develop safeguards instrumentation and perform R&D for nuclear 
materials and materials processing. 

No activity No activity 

Skyshine Measurements Perform criticality experiments. No activity No activity 

Vaporization Perform criticality experiments. No activity No activity 

Irradiation Perform criticality experiments. 

Develop safeguards instrumentation and perform R&D for nuclear 
materials and materials processing. 

No activity No activity 

Other Activities Continue Security Category III and IV nuclear activities at TA-18. 

Operate SHEBA in its Security Category III configuration. 

Receive and store sealed radioactive sources retrieved under the 
Off-Site Source Recovery Project. These would be repackaged as 
necessary for storage at LANL pending shipment to WIPP or other 
offsite locations for final disposition. 

Support experiments and activities for: 

- NNSA Second Line of Defense Program 

- Nuclear Nonproliferation Research and Development Testing 

- Emergency Response Program activities 

Continue training activities, including nuclear criticality training 
courses. 

No activity Cease operations at 
Pajarito Site. 

Move Security 
Category III and IV 
materials to other 
LANL facilities 
(see Appendix H). 

 

Construction/Upgrades/DD&D 

DD&D of TA-18 
Structures 

No activity Cease 
operations at 
Pajarito Site. 

Place in 
surveillance and 
maintenance 
mode.   

Eliminate 
Pajarito Site as 
a Key Facility. 

Implement TA-18 
Closure Project:  

- Shut down 
Pajarito Site. 

- DD&D Pajarito 
Site buildings as 
appropriate. 

Eliminate Pajarito 
Site as a Key 
Facility. 

R&D = research and development; TA = technical area; SHEBA = Solution High-Energy Burst Assembly; NNSA = National Nuclear 
Security Administration; DD&D = decontamination, decommissioning, and demolition. 
a  DOE 1999a, 2002h; LANL 2004e. 
b DOE 2002h. 
Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
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Materials Testing.  The primary purpose of the Pajarito Key Facility is to characterize and 908 

evaluate materials, primarily by measuring their nuclear properties.  Materials evaluated are 909 

typically structural materials or those used for shielding or neutron absorbers.  Materials testing 910 

typically involves use of radiation sources or critical assemblies as radiation generators and 911 

measurement of radiation levels under a variety of conditions. 912 

Subcritical Measurements.  Subcritical measurements are those performed on arrays of fissile 913 

material that are below the critical mass for material in a given form.  Subcritical experiments 914 

can vary any or all factors that influence criticality (mass, density, shape, volume, concentration, 915 

moderation, reflection, neutron absorption, enrichment, and interactions).  Associated 916 

measurement techniques involve measuring some aspect of the neutron or gamma population in 917 

the material to assess its criticality state. 918 

Fast-Neutron Spectrum.  There are bare and reflected metal critical assemblies that operate on a 919 

fast-neutron spectrum.  These assemblies typically have irradiation cavities in which flux foils, 920 

small replacement samples, or small experiments can be inserted.  Typical experiments include 921 

evaluation of material reactivity, irradiation of novel neutron and gamma measuring 922 

instrumentation, and testing and calibrating radiation dosimeters. 923 

Dynamic Measurements.  Two fast-pulsed assemblies produce controlled, reproducible pulses 924 

of neutron and gamma radiation from tens of microseconds to several tens of milliseconds in 925 

duration.  These pulses are useful for applications such as neutron physics measurements, 926 

instrumentation development, dosimetry, and materials testing. 927 

Skyshine Measurements.  The study of skyshine (radiation transported point-to-point without a 928 

direct line of sight) is a component of dosimetry that is primarily applicable to neutron-producing 929 

processes and facilities.  Critical assemblies can be used to produce radiation fields to mimic 930 

those found around nuclear weapons production and dismantlement facilities and in storage and 931 

experimental areas. 932 

Vaporization.  Fast-pulsed assemblies have the capability of vaporizing fissile materials placed 933 

in a thermalizing material next to the assembly or in an internal cavity.  These vessels are placed 934 

inside multiple containment vessels to prevent leakage of vaporized materials and fission 935 

products.  This capability is useful for testing materials, measuring fissile materials properties, 936 

and testing reactor fuel materials in simulated accident conditions. 937 

Irradiation.  Several critical assemblies can have varying spectral characteristics in both steady-938 

state and pulsed modes.  These assemblies are typically used for irradiating fissile materials and 939 

other energetic-response materials to test and verify computer code calculations. 940 

3.1.3.10 Target Fabrication Facility 941 

The Target Fabrication Key Facility comprises three main buildings (35-213, 35-455, 942 

and 35-458).  The main building is a two-story structure with approximately 61,000 square feet 943 

(5,700 square meters) of floor space located in TA-35.  Laboratories and offices are located on 944 

both floors.  Approximately 48,000 square feet (4,500 square meters) is laboratory space; the 945 

remainder is used for offices.  The Target Fabrication Key Facility houses activities related to 946 
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weapons production and laser fusion research.  These activities are accomplished through high-947 

technology material science, effects testing, characterization, and technology development.   948 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–12 indicates 949 

activity types and levels proposed under all three alternatives for each capability. 950 

Table 3–12  Target Fabrication Facility Capabilities and Activity Levels 951 

Capability 
No Action 

Alternative a 

Reduced 
Operations 
Alternative 

Expanded 
Operations 

Alternative b 

Precision Machining and 
Target Fabrication 

Provide targets and specialized 
components for approximately 
12,400 laser and physics tests per year. 

Perform approximately 100 high-energy 
density physics tests per year.   

Analyze up to 36 tritium reservoirs 
annually. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Polymer Synthesis Produce polymers for targets and 
specialized components for approximately 
12,400 laser and physics tests per year. 

Perform approximately 100 high-energy 
density physics tests per year. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Chemical and Physical Vapor 
Deposition 

Coat targets and specialized components 
for approximately 12,400 laser and 
physics tests per year. 

Support approximately 100 high-energy 
density physics tests per year. 

Support plutonium pit rebuild operations. 

Same as No Action 
Alternative 

Same as No Action 
Alternative  

Construction/Upgrades/DD&D 

 No activity No activity No activity 

DD&D = decontamination, decommissioning, and demolition. 
a  DOE 1999a, LANL 2006. 
b LANL 2006. 
 

Precision Machining and Target Fabrication.  Considered the primary measurement of 952 

activity for this Key Facility, precision machining operations produce sophisticated devices 953 

consisting of very accurate part shapes and often optical-quality surface finishes.  A variety of 954 

processes are used to produce the final parts, which include conventional machining, 955 

ultraprecision machining, lapping, and electron discharge machining.  Dimensional inspections 956 

are performed during part production using a variety of mechanically and optically based 957 

inspection techniques.  Tritium reservoirs are analyzed at the Target Fabrication Facility. 958 

Polymer Synthesis.  Polymer synthesis science formulates new polymers, studies their structure 959 

and properties, and fabricates them into various devices and components.  Capabilities exist at 960 

the Target Fabrication Facility for developing and producing polymer foams by organic 961 

synthesis, liquid crystalline polymers, polymer host dye laser rods, microfoams and composite 962 

foams, high-energy density polymers, electrically conducting polymers, chemical sensors, resins 963 

and membranes for actinide and metal separations, thermosetting polymers, and organic coatings. 964 

The materials and devices are typically prepared using solvents at temperatures ranging from  965 
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70 to 302 degrees Fahrenheit (20 to 150 degrees Celsius) or by melt-processing at temperatures 966 

from room temperature up to 572 degrees Fahrenheit (300 degrees Celsius).  A wide variety of 967 

analytical techniques are used to determine the structure and behavior of polymers, including 968 

spectroscopy, microscopy, x-ray scattering, thermal analysis, chromatography, rheology, and 969 

mechanical testing. 970 

Chemical and Physical Vapor Deposition.  Chemical vapor deposition and infiltration are 971 

processes used to produce metallic and ceramic bulk coatings, various forms of carbon (including 972 

pyrolytic graphite, amorphous carbon, and diamond), nanocrystalline films, powder coatings, thin 973 

films, and a variety of shapes up to 3.5 inches (9 centimeters) in diameter and 0.5 inches 974 

(1.25 centimeters) in thickness.  Chemical vapor deposition and infiltration coating processes are 975 

routine operations that use a variety of methods such as thermal hot wall, cold wall, and fluidized 976 

bed techniques; laser-assisted, laser ablation, radiofrequency and microwave plasma techniques; 977 

direct-current glow discharge and hollow cathode techniques; and organometallic chemical vapor 978 

deposition techniques.  Polymer processing and extensive characterization is performed in 979 

conjunction with this work. 980 

Physical vapor deposition capabilities can be used to apply layers of various materials on 981 

sophisticated devices with high precision.  These layers, applied by various coating techniques, 982 

include a wide range of metals and metal oxides, as well as some organic materials. 983 

3.1.3.11 Bioscience Facilities (formerly Health Research Laboratory) 984 

Major Bioscience Facilities buildings include the main Health Research Laboratory; four 985 

buildings in TA-43; and additional offices and laboratories located in three buildings in TA-35, 986 

several buildings in TA-3, and six buildings in TA-46.  There is also some activity in TA-16.  987 

This Key Facility focuses on the study of intact cells, cellular components (ribonucleic acid 988 

[RNA], deoxyribonucleic acid [DNA], and proteins), instrument analysis (laser and mass 989 

spectroscopy), and cellular systems (repair, growth, and response to stressors).  Activities other 990 

than theoretical or paper studies are subject to review and approval by internal organizations such 991 

as the LANL Bioscience Oversight Review Board.  External organizations such as the Centers 992 

for Disease Control and Prevention and the National Institutes of Health also review and approve 993 

projects for which they provide funding.  Work with biohazardous agents is reviewed and 994 

approved by the LANL Institutional Biosafety Committee, which includes members that are both 995 

internal and external to LANL organizations. 996 

Work with biological materials at LANL is governed by LANL Biosafety Program requirements, 997 

which are based on the document Biosafety in Microbiological and Biomedical Laboratories 998 

(HHS 1999) published by the Centers for Disease Control and Prevention.  This document 999 

establishes requirements for workplace safety by biosafety level, of which there are four.  These 1000 

biosafety levels consist of progressively more stringent protocols for laboratory practices, 1001 

techniques, safety equipment, and laboratory facilities.  LANL has laboratories that operate at 1002 

Biosafety Level 1 and Biosafety Level 2.  (These levels are defined in Appendix C, 1003 

Section C.3.3.)  Work with select agents, specifically regulated pathogens and toxins defined in 1004 

42 CFR Part 73, is limited at LANL to Biosafety Level 2 activities.  A new facility intended for 1005 

work requiring Biosafety Level 3 conditions was constructed in 2004, but the building has not 1006 

been occupied or used for its intended purpose.  NNSA is currently preparing the Environmental 1007 
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Impact Statement for the Operation of the Biosafety Level 3 Facility at the Los Alamos National 1008 

Laboratory to analyze potential impacts of operating this facility. 1009 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–13 indicates 1010 

activity types and levels proposed under all three alternatives for each capability. 1011 

Table 3–13  Bioscience Facilities Capabilities and Activity Levels 1012 

Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative  

Biologically Inspired 
Materials and Chemistry 
(Biomaterials and 
Chemistry in the 
1999 SWEIS) 

Determine formation and structure of 
biomaterials. 

Synthesize biomaterials. 

Characterize biomaterials. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Cell Biology Study stress-induced effects and responses on 
cells. 

Study host-pathogen interactions. 

Determine effects of beryllium exposure. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Computational Biology  Collect, organize, and manage information on 
biological systems. 

Develop computational theory to analyze and 
model biological systems. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Environmental 
Microbiology 

Study microbial diversity in the environment. 

Collect and analyze environmental samples. 

Study biochemical and genetic processes in 
microbial systems. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Genomic Studies Analyze genes of living organisms such as 
humans, animals, microbes, viruses, plants, 
and fungi. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Genomic and Proteomic 
Science 

Develop and implement high-throughput 
tools. 

Perform genomic and proteomic analysis. 

Study pathogenic and nonpathogenic systems. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Measurement Science 
and Diagnostics 

Develop and use spectroscopic tools to study 
molecules and molecular systems. 

Perform genomic, proteomic and metabolomic 
studies. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Molecular Synthesis Synthesize molecules and materials. 

Perform spectroscopic characterization of 
molecules and materials. 

Develop new molecules that incorporate 
stable isotopes. 

Develop chem-bio sensors and assay 
procedures. 

Synthesize polymers and develop applications 
for them. 

Utilize stable isotopes in quantum computing 
systems. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 
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Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative  

Structural Biology Research three-dimensional structure and 
dynamics of macromolecules and complexes. 

Use various spectroscopy techniques. 

Perform neutron scattering. 

Perform x-ray scattering and diffraction. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Pathogenesis Perform genome-scale, focused and 
computationally enhanced experimental 
studies on pathogenic organisms. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Biothreat Reduction and 
Bioforensics 

Analyze samples for biodefense and national 
security purposes. 

Identify pathogen strain signatures using DNA 
sequencing and other molecular approaches. 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Construction/Upgrades/DD&D   

New Science Complex in 
TA-62 

No activity No activity Move most Bioscience 
operations to proposed 
Science Complex (see 
Appendix G).  

This new space would 
replace buildings 
vacated by Bioscience 
staff as the major 
component of the 
Bioscience Facilities. 

DD&D = decontamination, decommissioning, and demolition; TA = technical area.  
a  LANL 2004e, 2006. 
Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
 

Biologically Inspired Materials and Chemistry.  This capability is used primarily to determine 1013 

formation-structure-function relationships in biological and biologically relevant materials at 1014 

macroscopic, microscopic, and molecular scales, with the goal of using this knowledge to create 1015 

new biologically inspired materials with novel functionalities for a variety of applications.  1016 

Synthesis and characterization of biological and biologically relevant materials at scales from the 1017 

molecular to macroscopic are an integral part of this capability.  Characterization tools include 1018 

spectroscopy with laser sources, microscopy, spectral imaging, electrochemistry, mass 1019 

spectrometry, and nuclear magnetic resonance spectroscopy.  Stable isotopes are used to enable 1020 

many of these characterization measurements. 1021 

Cell Biology.  This research area focuses on understanding stress responses at the molecular 1022 

level, within the whole cell, and in multicellular and cell environment systems.  Historically, 1023 

cellular response to ionizing radiation has been the primary focus.  New focus areas include host-1024 

pathogen interactions, the human health effects of exposure to beryllium, and the regulation of 1025 

plant growth for applications in carbon management and energy.  Specific capabilities include 1026 

culture and biochemical analysis of a variety of cell types, including nonpathogenic 1027 

environmental microbes, infectious microbes (including viruses) under controlled conditions, and 1028 

plant and mammalian cells. 1029 



Chapter 3 – Alternatives for Continued Operation of Los Alamos National Laboratory 
 
 

 
7/9/2007 Concurrence Draft 3-39 

Computational Biology.  This capability is purely theoretical and does not involve any 1030 

experimental, operational, or production activities.  This capability includes collection, 1031 

organization, and management of biological data and development of computational tools to 1032 

analyze, interpret, and model biological information.  Certain activities involve partnering with 1033 

computational scientists to develop computation-based biological theory and to analyze and 1034 

model biological systems. 1035 

Environmental Microbiology.  This work focuses on gaining a better understanding of 1036 

microbial systems and their environment.  This capability underpins the ability of LANL 1037 

scientists to achieve its goals in biothreat reduction and is key to work related to climate change, 1038 

bioremediation, bioenergy, and environmental monitoring.  Activities include collection of 1039 

environmental samples containing microbes (including viruses), biochemical and genetic analysis 1040 

of their distribution and functions in ecological systems, and growth and analysis of 1041 

environmental isolates. 1042 

Genomic Studies.  This capability involves conducting research using molecular and 1043 

biochemical techniques to analyze the genetics of living organisms such as animals (particularly 1044 

humans), microbes (including viruses), plants, fungi, and other species.  Specifically, personnel 1045 

develop strategies to analyze the nucleotide sequence of individual genes, especially those 1046 

associated with genetic disorders, and to identify these genes and map the genetic diseases to 1047 

locations on individual chromosomes.  Part of this work is to map each nucleotide, in sequence, 1048 

of each gene in all 46 chromosomes of the human genome. 1049 

Genomic and Proteomic Science.  This capability emphasizes development and implementation 1050 

of high-throughput tools and technologies for understanding biology at the systems level.  1051 

Researchers perform production sequencing, finishing, clone selection, quality assurance, and 1052 

bioinformatics and are involved in development of high-throughput technologies for high-1053 

affinity, high-specificity ligand generation, expression arrays, and proteomics.  This capability 1054 

focuses on pathogen and environmental microbial sequencing and comparative genomics and on 1055 

affinity tag production for detection and sensing applications in support of biothreat reduction 1056 

work. 1057 

Measurement Science and Diagnostics.  These activities encompass a broad set of technologies 1058 

including spectroscopy for understanding molecular dynamics and structure and for biomedical 1059 

applications; imaging microscopy for exploring molecular events using ultrafast time resolution 1060 

measurements, at times as short as 10 to 13 seconds; and flow-based analyses using flow 1061 

cytometry methods for measuring everything from single molecules to multicellular spheroids, 1062 

spanning a size range from 10 Angstroms to 100 microns.  A developing area is mass 1063 

spectrometry for proteomics and structural biology.  These technologies provide the platforms 1064 

and data that can lead to new strategies for detection and sensing technologies.  Capabilities 1065 

include a variety of spectroscopies for analysis of biomolecules and biomolecular complexes; 1066 

flow-cytometry-based analysis of materials spanning the range from single molecules to intact 1067 

chromosomes to single cells to multicellular spheroids; and mass spectrometry for proteomics, 1068 

metabolomics, and structural biology. 1069 

Molecular Synthesis.  Work in this area includes synthesis, materials preparation, and 1070 

spectroscopic characterization of a variety of compounds.  Current work is focused on creating 1071 
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new molecules using natural and enriched stable isotopes for biomolecular structure analysis, for 1072 

observation of specific chemical groups, and for use as standards in detection of chemical agents 1073 

and biological toxins.  Additional work in this area includes linking antibodies to biomimetic 1074 

surfaces, creating chemical and biological microsensors for detection and sensing, developing 1075 

polymers to protect soldiers’ eyes from laser light, and using stable isotopes to demonstrate the 1076 

feasibility of quantum information processing. 1077 

Structural Biology.  This research focuses on determination and analysis of three-dimensional 1078 

structures and dynamics of macromolecules and the complexes that they form.  Experimental 1079 

techniques include x-ray scattering and neutron diffraction, nuclear magnetic resonance, and 1080 

time-resolved vibrational spectroscopies.  State-of-the-art neutron protein crystallography 1081 

capabilities provided as part of the Manuel Lujan Neutron-Scattering Center are accessed on a 1082 

national level. 1083 

Pathogenesis.  This work involves performing genome-scale, focused, and computationally 1084 

enhanced experimental studies to gain a quantitative understanding of various aspects of 1085 

pathogen lifecycle. The focus is on infections in humans, animals, and plants, as well as 1086 

understanding the epidemiology and life cycle of pathogens in the environment. 1087 

Biothreat Reduction and Bioforensics.  This capability, a collection of forensic and molecular 1088 

biological capabilities, is used to analyze samples for biodefense and national security purposes.  1089 

Analyses include DNA sequencing and other molecular approaches to identify pathogen strain 1090 

signatures.  This capability also includes the ability to undertake classified laboratory and 1091 

information processing and analysis projects.   1092 

3.1.3.12 Radiochemistry Facility 1093 

The Radiochemistry Key Facility includes all of TA-48 (116 acres [47 hectares]), although the 1094 

main research buildings are located together in an area of only 8.6 acres (3.5 hectares).  These 1095 

buildings include the Radiochemistry Laboratory, Machine and Fabrication Shop, Diagnostic 1096 

Instrumentation and Development Building, Clean Chemistry/Mass Spectrometry Building, and 1097 

Weapons Analytical Chemistry Facility.  The Radiochemistry Facility fills three roles:  research, 1098 

production of medical radioisotopes, and support services to other LANL organizations, 1099 

primarily through radiological and chemical analyses of samples.  Research supports 1100 

environmental management projects such as the Yucca Mountain Project, plutonium 1101 

stabilization, catalysis, basic energy, and other scientific efforts.  Chemistry research is 1102 

performed in the areas of inorganic, actinide, organometallic, environmental, geochemistry, and 1103 

nuclear chemistry.  Production activities use a hot cell located in the Radiochemistry Laboratory 1104 

Building to separate and package radioisotopes for medical research and clinical uses. 1105 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–14 indicates 1106 

activity types and levels proposed under all three alternatives for each capability. 1107 

 1108 
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Table 3–14  Radiochemistry Facility Capabilities and Activity Levels 1109 

Capability 
No Action 

Alternative a 

Reduced 
Operations 
Alternative 

Expanded Operations 
Alternative b 

Radionuclide 
Transport Studies 

Conduct 80 to 160 actinide transport, 
sorption, and bacterial interaction studies 
annually. 

Develop models for evaluation of 
groundwater. 

Assess performance or risk of release for 
radionuclide sources at proposed waste 
disposal sites. 

Same as 
No Action 
Alternative 

Same as No Action Alternative 

Environmental 
Remediation and 
Risk Mitigation 

Conduct background contamination 
characterization pilot studies. 

Conduct performance assessments, soil 
remediation research and development, 
and field support. 

Support environmental remediation 
activities. 

Same as 
No Action 
Alternative 

Same as No Action Alternative, 
plus:  

- Perform beryllium dispersion 
and mitigation assessments. 

Ultra-Low-Level 
Measurements 

Perform chemical isotope separation and 
mass spectrometry at current levels. 

Same as 
No Action 
Alternative 

Same as No Action Alternative 

Nuclear and 
Radiochemistry 
Separations  

Conduct radiochemical operations 
involving quantities of alpha-, beta-, and 
gamma-emitting radionuclides at current 
levels for nonweapons and weapons work. 

Same as 
No Action 
Alternative 

Same as No Action Alternative 

Isotope Production Conduct target preparation, irradiation, 
and processing to recover medical and 
industrial application isotopes to support 
approximately 150 offsite shipments 
annually. 

Same as 
No Action 
Alternative 

Same as No Action Alternative 

Actinide and 
Transuranic 
Chemistry 

Perform radiochemical separations 
involving alpha-emitting radionuclides. 

Same as 
No Action 
Alternative 

Same as No Action Alternative 

Data Analysis Reexamine archive data and measure 
nuclear process parameters of interest to 
weapons radiochemists. 

Same as 
No Action 
Alternative 

Same as No Action Alternative 

Inorganic Chemistry Conduct synthesis, catalysis, and actinide 
chemistry activities: 

- Conduct chemical synthesis of organo-
metallic complexes. 

- Conduct structural and reactivity 
analysis, organic product analysis, and 
reactivity and mechanistic studies. 

- Conduct synthesis of new ligands for 
radiopharmaceuticals. 

- Conduct environmental technology 
development activities: 

– Ligand design and synthesis for 
selective extraction of metals, 

– Soil washing, 
– Membrane separator development, and  
– Ultrafiltration. 

Same as 
No Action 
Alternative 

Same as No Action Alternative 
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Capability 
No Action 

Alternative a 

Reduced 
Operations 
Alternative 

Expanded Operations 
Alternative b 

Structural Analysis Perform synthesis and structural analysis 
of actinide complexes at current levels. 

Conduct x-ray diffraction analysis of 
powders and single crystals. 

Same as 
No Action 
Alternative 

Same as No Action Alternative 

Sample Counting Measure the quantity of radioactivity in 
samples using alpha-, beta-, and gamma-
ray counting systems. 

Same as 
No Action 
Alternative 

Same as No Action Alternative 

Hydrotest Sample 
Analysis 

Measure beryllium contamination from 
simulated nuclear weapons hydrotesting. 

No activity Same as No Action Alternative 

Atom Trapping No activity No activity Implement atom trapping 
capability for fundamental and 
applied research. 

Construction/Upgrades/DD&D 

Radiological 
Sciences Institute 

No activity No activity Construct and operate the new 
Radiological Sciences Institute.  
Construct and operate the 
Institute for Nuclear 
Nonproliferation Science and 
Technology (see Appendix G). 

Relocate Security Category III 
and IV capabilities and materials 
that would remain at LANL from 
TA-18 to the Institute for Nuclear 
Nonproliferation Science and 
Technology. 

Reconstruct CMR Building Wing 
9 hot cell capabilities in the 
Radiological Sciences Institute. 

DD&D = decontamination, decommissioning, and demolition; TA = technical area, CMR = Chemistry and Metallurgy 
Research. 
a  DOE 1999a. 
b LANL 2006. 
Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
 

Radionuclide Transport.  Chemical and geochemical investigations address concerns about 1110 

hydrologic flow and transport of radionuclides.  Areas of study include the sorption (binding) of 1111 

actinides, fission products, and activation products in minerals and rocks and the solubility and 1112 

speciation of actinides in various chemical environments such as those associated with waste 1113 

disposal.  Paired with model development, these studies are used to evaluate various activities 1114 

and phenomena such as parameters for performance assessment of mined geologic disposal 1115 

systems. 1116 

Environmental Remediation and Risk Mitigation.  Characterization and remediation of soils 1117 

contaminated with radionuclides and toxic metals and data analysis and integrated site-wide 1118 

assessment are the two functions provided by this capability.  A major objective of characterizing 1119 

and remediating soils is to minimize generation of large volumes of metal- and radionuclide-1120 

contaminated soils.  The objective of data analysis and integrated site-wide assessment is to 1121 

accelerate remediation through improved sampling schemes, clearer and more efficient 1122 
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evaluation of characterization data, and more effective tools for assigning priority to cleanup 1123 

targets. 1124 

Ultra-Low-Level Measurements.  Isotopic tracers and high-sensitivity measurement 1125 

technologies have been developed to support the U.S. nuclear weapons program.  Isotopic tracers 1126 

can include both radioactive and nonradioactive isotopes, although this capability emphasizes 1127 

nonradioactive tracers.  Specialty applications include developing analytical techniques for a 1128 

variety of problems in nuclear, environmental, and biological sciences.  Typical analyses include 1129 

determining the origin of radioactive contamination in an environmental sample (for example, 1130 

whether the contamination results from a nearby nuclear facility or from radioactive fallout from 1131 

global weapons testing).  This capability can also be used to trace the migration of radioactive 1132 

contamination through the environment. 1133 

Nuclear and Radiochemistry Separations.  Activities under this capability include developing 1134 

radiation detectors, conducting radiochemical separations, and performing nuclear chemistry.  1135 

Development, calibration, and use of radiation detectors include the use of off-the-shelf systems 1136 

for routine measurement of radioactivity and development of new radiation detection systems for 1137 

a number of special applications.  LANL personnel conduct both routine and special separations 1138 

of radioactive materials from other radioactive species and stable impurities.  These experiments 1139 

have provided support to Hanford waste tank treatment activities and production of medical 1140 

isotopes.  Separations are based on traditional approaches that use commercially available ion-1141 

exchange media and chemical reagents.  LANL staff have also developed new separations 1142 

techniques based on experimental chemical systems, using radioactive tracers to synthesize the 1143 

chemicals and to characterize their performance.  In addition, nuclear chemistry-related activities 1144 

use exotic laser-based atom traps to probe the interactions of energy and atoms in energy regimes 1145 

that are not easily accessed by other techniques.  This work requires conducting extensive laser 1146 

spectroscopy, handling of radioactive materials, and interpreting the resulting data.  Other nuclear 1147 

chemistry-related activities include irradiating targets at the Los Alamos Neutron Science Center 1148 

(LANSCE) or at offsite reactors to produce specific radioactive isotopes.  These isotopes are then 1149 

separated from impurities, and their neutron-capture cross sections are measured at the 1150 

Radiochemistry Laboratory. 1151 

Isotope Production.  Activities under this capability include the production, chemical 1152 

separation, and distribution of isotopes to medical and industrial users.  Activities also include 1153 

preparing the target packages to be irradiated using the LANSCE accelerator, processing in the 1154 

Radiochemistry Laboratory hot cell to recover the desired isotopes, and packaging the isotopes 1155 

for offsite shipment. 1156 

Actinide and Transuranic Chemistry.  Activities in the Alpha wing of the Radiochemistry 1157 

Laboratory are essentially the same as the radiochemical separations carried out in the rest of the 1158 

building, but with different materials.  The materials handled are actinides and transuranics 1159 

(elements with an atomic weight greater than that of uranium [92]) that require the special safe 1160 

handling environment provided in this wing. 1161 

1162 
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Data Analysis.  Data analysis is the evaluation of experimental data to interpret results of 1162 

experiments, measurements, and other activities.  This capability includes evaluation of archived 1163 

data in support of weapons programs. 1164 

Inorganic Chemistry.  Inorganic chemistry work includes two main categories of activities:  1165 

(1) synthesis, catalysis, and actinide chemistry; and (2) development of environmental 1166 

technology.  The former category includes chemical synthesis of new organometallic complexes, 1167 

structural and reactivity analysis, organic product analysis, reactivity and mechanistic studies, 1168 

and synthesis of new ligands for radiopharmaceuticals.  Development of environmental 1169 

technology includes designing and synthesizing ligands for selective extraction of metals, soil 1170 

washing, development of membrane separators, photochemical processing, and ultrafiltration.  1171 

Other work involves oxidation-reduction studies on uranium and other metals for both 1172 

environmental restoration and advanced processing. 1173 

Structural Analysis.  Structural analysis includes the synthesis, structural analysis, and x-ray 1174 

diffraction analysis of actinide complexes in both single-crystal and powder form.  This 1175 

capability supports programs in basic energy sciences, materials characterization, stockpile 1176 

stewardship, and environmental management. 1177 

Sample Counting.  Sample counting, the measurement of the quantity of radioactivity present in 1178 

a sample, is accomplished with a variety of radiation detectors, each customized to the type of 1179 

radiation being counted and the expected levels of radioactivity.  All samples counted in the 1180 

counting facility are sealed items placed inside appropriate detectors for specified periods of 1181 

time.  Data are automatically processed through the computer system and results are presented to 1182 

the users. 1183 

Hydrotest Sample Analysis.  This capability involves the measurement of beryllium 1184 

contamination from hydrotesting simulated nuclear weapons.  This work includes analysis, 1185 

ligand binding, materials characterization, field sampling, fundamental beryllium chemistry, and 1186 

beryllium mitigation (LANL 2006a). 1187 

3.1.3.13 Waste Management Operations:  Radioactive Liquid Waste Treatment Facility 1188 

The Radioactive Liquid Waste Treatment Key Facility is located in TA-50 and consists of four 1189 

primary structures:  the Radioactive Liquid Waste Treatment Facility Building, the Pump House 1190 

and Influent Storage Building, the acid and caustic solution tank farm, and a 100,000-gallon 1191 

(380,000-liter) influent holding tank.  The Radioactive Liquid Waste Treatment Facility treats 1192 

radioactive liquid waste generated by other LANL facilities and houses analytical laboratories to 1193 

support waste treatment operations.  The Radioactive Liquid Waste Treatment Facility Building 1194 

is the largest structure in TA-50, with 40,000 square feet (3,720 square meters) under roof.  1195 

Operation of a new 300,000-gallon (1,100,000-liter) influent storage facility currently under 1196 

construction is expected to begin in 2008. 1197 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–15 indicates 1198 

activity levels proposed under all three alternatives for each capability. 1199 

1200 
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Table 3–15  Waste Management Operations:  Radioactive Liquid Waste Treatment Facility 1200 

Capabilities and Activity Levels 1201 

Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative b 

Waste Transport, 
Receipt, and 
Acceptance 

Collect radioactive liquid waste from 
generators and transport it to RLWTF in 
TA-50. 

Support, certify, and audit generator 
characterization programs. 

Maintain the waste acceptance criteria for 
RLWTF. 

Send approximately 66,000 gallons 
(250,000 liters) of evaporator bottoms to 
an offsite commercial facility for 
solidification annually.  (Approximately 
25 cubic yards [20 cubic meters] of 
solidified evaporator bottoms would be 
returned annually for disposal as low-level 
radioactive waste at TA-54 Area G.) 

Transport annually to TA-54 for storage 
or disposal: 
- 330 cubic yards (250 cubic meters) of 

low-level radioactive waste; 

- 3 cubic yards (2 cubic meters) of mixed 
low-level radioactive waste; 

- 13 cubic yards (10 cubic meters) of 
transuranic waste; and 

- 880 pounds (400 kilograms) of 
hazardous waste. 

Same as No Action 
Alternative 

Same as No Action Alternative, 
except: 

- Send approximately 
80,000 gallons (300,000 liters) 
of evaporator bottoms to an 
offsite commercial facility for 
solidification annually.  
(Approximately 30 cubic yards 
[23 cubic meters] of solidified 
evaporator bottoms would be 
returned annually for disposal as 
low-level radioactive waste at 
TA-54 Area G.) 

- Transport annually to TA-54 for 
storage or disposal: 

– 390 cubic yards (300 cubic 
meters) of low-level 
radioactive waste; 

– 3 cubic yards (2 cubic meters) 
of mixed low-level 
radioactive waste; 

– 18 cubic yards (14 cubic 
meters) of transuranic waste; 
and 

– 1,100 pounds (500 kilograms) 
of hazardous waste. 

Radioactive Liquid 
Waste Treatment 

Pretreat 30,000 gallons (110,000 liters) of 
liquid transuranic waste annually. 

Solidify, characterize, and package 
16 cubic yards (12 cubic meters) of 
transuranic waste sludge annually. 

Treat 4 million gallons (15 million liters) 
of liquid low-level radioactive waste 
annually. 

Dewater, characterize, and package 
70 cubic yards (50 cubic meters) of low-
level radioactive waste sludge annually. 

Process 260,000 gallons (1 million liters) 
of secondary liquid waste generated by 
RLWTF treatment processes through the 
RLWTF evaporator annually. 

Discharge treated liquids through an 
NPDES outfall. 

Same as No Action 
Alternative 

Same as No Action Alternative, 
except: 

- Pretreat 50,000 gallons 
(190,000 liters) of liquid 
transuranic waste annually. 

- Solidify, characterize, and 
package 22 cubic yards (17 cubic 
meters) of transuranic waste 
sludge annually. 

- Treat 5 million gallons 
(20 million liters) of liquid low-
level radioactive waste annually. 

- Dewater, characterize, and 
package 80 cubic yards (60 cubic 
meters) of low-level radioactive 
waste sludge annually. 

- Process 320,000 gallons 
(1,200,000 liters) of secondary 
liquid waste generated by 
RLWTF treatment processes 
through the RLWTF evaporator 
annually. 
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Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative b 

Construction/Upgrades/DD&D 

RLWTF Upgrade Construct and operate 300,000-gallon 
(1.1 million-liter) influent storage facility 
by 2007. 

Same as No Action 
Alternative 

Same as No Action Alternative, 
plus: 

- Implement RLWTF Upgrade 
Project (see Appendix G): 

– Construct and operate a 
replacement for the existing 
RLWTF at TA-50. Start-up 
estimated in 2010. 

– Construct and operate 
evaporation tanks in TA-52 
for treated effluent from 
RLWTF 

– DD&D portions of existing 
RLWTF. 

RLWTF = Radioactive Liquid Waste Treatment Facility; TA = technical area; NPDES = National Pollutant Discharge 
Elimination System; DD&D = decontamination, decommissioning, and demolition. 
a  DOE 1999a, LANL 2006. 
b LANL 2006. 
Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
 

Waste Transport, Receipt, and Acceptance.  Most radioactive liquid waste is conveyed 1202 

directly to the Radioactive Liquid Waste Treatment Facility through an underground pipeline 1203 

system.  Pipelines for liquid radioactive waste exist in TA-3, TA-35, TA-48, TA-50, TA-55, and 1204 

TA-59.2 Waste from generators not connected by the underground pipeline system is transferred 1205 

by tanker truck to the Radioactive Liquid Waste Treatment Facility.  Generators of small 1206 

quantities of radioactive liquid waste collect their waste in drums, which are then trucked to 1207 

TA-50. 1208 

In addition to receiving and accepting radioactive liquid waste trucked to the TA-50 facility from 1209 

other LANL locations, some radioactive liquid waste is trucked to the TA-53 facility for 1210 

evaporation, and other radioactive liquid waste is shipped to an offsite commercial facility for 1211 

solidification.  Returned solidified waste and other solid wastes are sent from the Radioactive 1212 

Liquid Waste Treatment Facility to waste management facilities in TA-54 for storage or disposal. 1213 

Radioactive Liquid Waste Treatment.  Liquid transuranic waste and low-level radioactive 1214 

waste are treated in sequential steps to remove and reduce the radioactive components of the 1215 

liquid waste stream.  Neutralization, precipitation, filtration, ion exchange, and reverse osmosis 1216 

are among the treatment steps that can be used, depending on individual waste stream 1217 

characteristics.  Liquid effluents are discharged through a permitted National Pollutant Discharge 1218 

Elimination System outfall.  To meet discharge limits, liquids with higher concentrations of 1219 

tritium are transported to TA-53, where they are treated in solar evaporation basins.  Resultant 1220 

low-level radioactive waste sludges are drummed and transferred to TA-54 for disposal.  1221 

Transuranic waste sludges are cemented and transferred to TA-54 for storage until they are 1222 

certified and sent to WIPP for disposal. 1223 

                                                 
2  The pipelines in TA-53 move waste only within that TA (as part of LANSCE), and do not connect to or pump radioactive 

liquid waste to the Radioactive Liquid Waste Treatment Facility. 
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3.1.3.14 Los Alamos Neutron Science Center 1224 

LANSCE is located on a 750-acre (303-hectare) mesa top at TA-53 and contains approximately 1225 

400 structures.  LANSCE is LANL’s major accelerator R&D complex, consisting of a high-1226 

power 800-million-electron-volt proton linear accelerator, a proton storage ring, production 1227 

targets at the Manuel Lujan Neutron-Scattering Center and the Weapons Neutron Research 1228 

Facility, and a variety of associated experimental areas and spectrometers.  Particle beams are 1229 

used to conduct basic and applied research in the areas of condensed-matter science, materials 1230 

science, nuclear physics, particle physics, nuclear chemistry, atomic physics, and defense-related 1231 

experiments.  LANSCE also produces medical radioisotopes.   1232 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–16 indicates 1233 

activity types and levels proposed under all three alternatives for each capability. 1234 

Table 3–16  Los Alamos Neutron Science Center Capabilities and Activity Levels 1235 

Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative b 

Accelerator Beam 
Delivery, 
Maintenance, and 
Development 

Operate 800-million-electron-volt linear 
accelerator and deliver accelerator beam to 
Areas A, B, and C; Weapons Neutron Research 
Facility; Lujan Center; Dynamic Test Facility; and 
Isotope Production Facility for 10 months each 
year (6,400 hours). 

The H+ beam current would be 1,250 microamps; 
the H- beam current would be 200 microamps. 

Reconfigure beam delivery and support equipment 
to support new facilities, upgrades, and 
experiments. 

LANSCE would be 
shut down, and all 
capabilities would 
cease except 
radioactive liquid 
waste treatment.  
Systems would be 
maintained in a 
condition to support 
future restart. 
 
LANSCE would be 
eliminated as a Key 
Facility. 

Same as No Action 
Alternative 

Experimental Area 
Support 

Provide support to ensure availability of the beam 
lines, beam line components, handling and 
transport systems, and shielding, as well as 
radiofrequency power sources. 

Perform remote handling and packaging of 
radioactive materials and waste, as needed. 

No activity Same as No Action 
Alternative 

Neutron Research 
and Technology 

Conduct 1,000 to 2,000 different experiments 
annually, using neutrons from the Lujan Center and 
Weapons Neutron Research Facility. 

Support contained weapons-related experiments 
using small to moderate quantities of high 
explosives, including: 

- Approximately 200 experiments per year using 
nonhazardous materials and small quantities of 
high explosives; 

- Approximately 60 experiments per year using up 
to 10 pounds (4.54 kilograms) of high 
explosives and depleted uranium; 

- Approximately 80 experiments per year using 
small quantities of actinides, high explosives, 
and sources; 

- Shockwave experiments involving small 

No activity Same as No Action 
Alternative 
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Capability 
No Action 

Alternative a 
Reduced Operations 

Alternative 
Expanded Operations 

Alternative b 

amounts, up to nominally 1.8 ounces (50 grams) 
of plutonium; and 

- Support for static stockpile surveillance 
technology research and development. 

Materials Test 
Station 
 

Irradiate materials and fuels in a fast-neutron 
spectrum and in a prototypic temperature and 
coolant environment.  

No activity Same as No Action 
Alternative 

Subatomic Physics 
Research 

Conduct 5 to 10 physics experiments annually at 
the Manuel Lujan Center and Weapons Neutron 
Research Facility. 

Conduct up to 100 proton radiography 
experiments, including using small to moderate 
quantities of high explosives, including: 

- Dynamic experiments in containment vessels 
with up to 10 pounds (4.5 kilograms) of high 
explosives and 100 pounds (45 kilograms) of 
depleted uranium; and  

- Dynamic experiments in powder launcher with 
up to 10 ounces (300 grams) of Class 1.3 
explosives (gun powder). 

Conduct research using ultracold neutrons; operate 
up to 10 microamperes per year of negative beam 
current. 

No activity Same as No Action 
Alternative 
 

Medical Isotope 
Production 

Irradiate up to 120 targets per year for medical 
isotope production at the Isotope Production 
Facility. 

No activity Same as No Action 
Alternative 

High-Power 
Microwaves and 
Advanced 
Accelerators 

Conduct R&D in high-power microwave and 
advanced accelerators in areas including 
microwave research for industrial and 
environmental applications. 

No activity Same as No Action 
Alternative 

Radioactive Liquid 
Waste Treatment 
(Solar Evaporation 
at TA-53) 

Treat about 140,000 gallons (520,000 liters) per 
year of radioactive liquid waste. 

Treat about 
5,000 gallons 
(20,000 liters) per year 
of radioactive liquid 
waste brought to 
TA-53 from other 
locations (not 
generated by LANSCE 
activities). 

Same as No Action 
Alternative 

Construction/Upgrades/DD&D 

 Install Material Test Station equipment in 
Experimental Area A.  

Construct Neutron Spectroscopy Facility within 
existing buildings (under High-Powered 
Microwaves and Advanced Accelerators 
Capability). 

Shut LANSCE down. 

Cease capabilities 
except radioactive 
liquid waste treatment. 

Maintain systems in a 
condition to support 
future restart. 

Same as No Action 
Alternative, plus: 

- Implement LANSCE 
Refurbishment 
Project to extend 
reliable operation of 
facility for the future 
(see Appendix G). 

Lujan Center = Manuel Lujan Neutron-Scattering Center; LANSCE = Los Alamos Neutron Science Center; R&D = research 
and development; TA = technical area; DD&D = decontamination, decommissioning, and demolition. 
a   DOE 1999a; LANL 2004e, 2004h. 
b  LANL 2006. 
Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
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Accelerator Beam Delivery, Maintenance, and Development.  The heart of the LANSCE Key 1236 

Facility is the linear accelerator itself.  The building housing the accelerator is more than 1237 

0.5 miles (0.8 kilometers) long, and has 316,000 square feet (29,400 square meters) of floor 1238 

space.  The building contains equipment to form hydrogen ion beams (protons and negative 1239 

hydrogen ions) and to accelerate them to 84 percent of the speed of light.  The beam tunnel itself 1240 

is located 35 feet (11 meters) below ground level to provide shielding from the radiation.  Above-1241 

surface structures house radiofrequency power sources used to accelerate the beam.  Ancillary 1242 

equipment is used to transport the ion beams, maintain vacuum conditions in the beam transport 1243 

system, and provide ventilation and cooling.  Creating and directing the ion beam requires large 1244 

amounts of power, much of which is ultimately removed as excess heat. 1245 

This capability is responsible for development, configuration, and maintenance of components 1246 

and support systems needed to deliver proton ion beams and for delivery of those beams.  1247 

Generation and delivery of the proton ion beams require considerable development and 1248 

maintenance capabilities for all components of the linear accelerator, including the ion sources 1249 

and injectors, the mechanical systems in the accelerator (including cooling water), all systems for 1250 

the proton storage ring and its associated transfer lines, and beam diagnostics in the accelerator 1251 

and transfer lines.  Beam development activities include beam dynamics studies and design and 1252 

implementation of new capabilities.  This activity requires the coordination of many disciplines, 1253 

including accelerator physics, high-voltage and pulsed-power engineering, mechanical 1254 

engineering, materials science, radiation shielding design, digital and analog electronics, high-1255 

vacuum technology, mechanical and electronics design, mechanical alignment, hydrogen furnace 1256 

brazing, machining, and mechanical fabrication.   1257 

Experimental Area Support.  Beam users (LANL organizations and external users such as 1258 

scientists from universities, other laboratories, and the international scientific community) 1259 

require support from TA-53 personnel, whether they are preparing for, performing, or closing out 1260 

their experiments.  This support capability focuses on the maintenance, improvement, and 1261 

operational readiness of beam lines and experimental areas at LANSCE. 1262 

Support also includes the design, operation, and maintenance of remote-handling systems for 1263 

highly activated components; the handling and transportation (usually for disposal) of highly 1264 

activated components; and the specification, engineering, design, and installation of radiation 1265 

shielding. 1266 

The linear accelerator requires large power sources and is supplied at TA-53 by radiofrequency 1267 

power sources.  The capability to design, fabricate, operate, and maintain radiofrequency systems 1268 

for accelerators and other applications is an important support function for LANSCE operations.  1269 

Radiofrequency technology development also supports microwave materials processing and 1270 

radiofrequency system design. 1271 

Neutron Research and Technology.  Fundamental research is conducted on the interaction of 1272 

neutrons with various materials, molecules, and nuclei to advance condensed matter science 1273 

(including material science and engineering and aspects of bioscience), nuclear physics, and the 1274 

study of dynamic phenomena in materials.  Applied neutron research is conducted to provide 1275 

scientific and engineering support to weapons stockpile stewardship and nonproliferation 1276 

surveillance.  Efforts include resonance neutron spectroscopy and neutron radiography.  Research 1277 
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is also performed to develop instrumentation and diagnostic devices by scientists from 1278 

universities, other Federal laboratories, and industry. 1279 

Neutrons from the Manuel Lujan Neutron-Scattering Center and the Weapons Neutron Research 1280 

Facility are used to conduct experiments at LANL.  In addition, LANL continues to support 1281 

contained weapons-related experiments using small-to-moderate quantities of high explosives 1282 

and would provide support for static stockpile surveillance technology R&D. 1283 

Material Test Station.  The Material Test Station capability would replace the Accelerator 1284 

Transmutation of Waste capability analyzed in the 1999 SWEIS.  Similar to Accelerator 1285 

Transmutation of Waste, the Material Test Station would provide the capability to safely irradiate 1286 

materials and fuels in a fast-neutron spectrum and in a prototypic temperature and coolant 1287 

environment.  Two existing target locations would be replaced, and a spallation neutron source 1288 

would be installed in an existing experimental area (Area A) at LANSCE.  A fast-neutron 1289 

irradiation environment would be produced by interaction of the proton beam with a tungsten 1290 

target.  The neutrons would be used to irradiate small samples of materials and fuels to conduct 1291 

proof of performance experiments to prove the practicality of transmuting plutonium and 1292 

high-level radioactive wastes into other elements or isotopes.  This capability is anticipated to 1293 

become operational in the 2009 to 2010 timeframe. 1294 

Subatomic Physics Research.  This capability supports the conduct of physics experiments at 1295 

the Manuel Lujan Center and the Weapons Neutron Research Facility, as well as the conduct of 1296 

proton radiography experiments.  Proton radiography experiments include contained experiments 1297 

using small-to-moderate quantities of high explosives. 1298 

Medical Isotope Production.  Radioisotopes used by the medical community for diagnostic 1299 

procedures, therapeutic treatment, clinical trials, and biomedical research are produced at 1300 

LANSCE.  A new 100-million-electron-volt Medical Isotope Production Facility became fully 1301 

operational in 2004.  This new facility provides the ability to perform more selective and efficient 1302 

isotope production while generating fewer byproduct isotopes than was previously possible. 1303 

In addition, an Isotope Production Facility would be established in an existing building.  This 1304 

facility would complement the 100-million-electron-volt Isotope Production Facility by using the 1305 

800-million-electron-volt proton beam available at the end of the linear accelerator to fabricate 1306 

radioisotopes used by the medical community for diagnostic and other procedures. 1307 

Area A East would be stripped of existing contaminated and uncontaminated items for use as a 1308 

staging area for shipments, receipts, equipment storage, and limited maintenance activities.  1309 

Removal of existing items would generate an estimated 1,700 tons (1,540 metric tons) of waste 1310 

for disposal, as detailed in Chapter 3, Section 3.2.11, of the 1999 SWEIS (DOE 1999a). 1311 

High-Power Microwaves and Advanced Accelerators.  R&D is conducted for advanced 1312 

accelerator concepts, high-powered microwaves, room-temperature and superconducting linear 1313 

accelerator structures, as well as in microwave chemistry for industrial and environmental 1314 

applications.  A neutron spectroscopy facility would be added under this capability for use in 1315 

neutron research and technology.  This facility would be constructed within existing buildings 1316 

and would house photographic equipment and experiments contained within closed vessels. 1317 
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Radioactive Liquid Waste Treatment.  Wastes from LANSCE activities and certain wastes 1318 

from TA-21 and TA-50 are treated in facilities at TA-53.  Treatment includes wastewater storage 1319 

to allow for short-lived radioisotope decay followed by solar evaporation.  Radioactive liquid 1320 

waste comes primarily from floor drains and accelerator magnet cooling water.  Water flows by 1321 

gravity into lift stations constructed adjacent to Experimental Area A and the Manuel Lujan 1322 

Neutron-Scattering Center and is pumped from the lift stations through double-walled piping to 1323 

one of three 30,000-gallon (113,562-liter) horizontal fiberglass tanks located in a building at the 1324 

east end of TA-53.  After allowing for decay, the radioactive liquid waste is pumped to one of 1325 

two aboveground concrete evaporation basins.  Each of the basins can hold 125,000 gallons 1326 

(470,000 liters) of liquid and has impermeable liners and leak detection instrumentation. 1327 

3.1.3.15 Waste Management Operations:  Solid Radioactive and Chemical Waste 1328 

Facilities 1329 

The Solid Radioactive and Chemical Waste Facilities occupy over 200 structures in an area of 1330 

943 acres (382 hectares) in TA-54 and TA-50.  This Key Facility processes, temporarily stores, 1331 

and disposes of solid waste generated throughout LANL.  A variety of wastes are managed, 1332 

including toxic, hazardous, low-level radioactive, transuranic, and mixtures of these waste types. 1333 

Most waste managed in TA-54 is in a solid physical state, although there are also small quantities 1334 

of gaseous or liquid hazardous, toxic, and mixed wastes.  Most low-level radioactive waste 1335 

generated by LANL operations is disposed of onsite in TA-54.  As evaluated in the 1999 SWEIS 1336 

and documented in the ROD, as disposal capacity in MDA G is used up, Zone 4 is being 1337 

developed for continued low-level radioactive waste disposal.  In addition to the operations at 1338 

TA-54, transuranic waste is processed in the Waste Characterization, Reduction, and 1339 

Repackaging Facility in TA-50 and is transported to TA-54 for assay and storage.  Transuranic 1340 

waste is stored on site until it is transported to WIPP for disposal.  Chemical and mixed 1341 

radioactive wastes are transported to other offsite facilities for treatment and disposal.   1342 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–17 indicates 1343 

activity types and levels proposed under all three alternatives for each capability. 1344 

Waste Characterization, Packaging, and Labeling.  LANL supports, certifies, and audits 1345 

generator characterization programs and maintains the waste acceptance criteria for LANL waste 1346 

management facilities.  LANL also manages compliance with the waste acceptance criteria for 1347 

offsite treatment, storage, and disposal facilities.  Deteriorating drums are overpacked, and small 1348 

waste items are bulked (packaged together) to facilitate their management. 1349 

Capabilities include coring and visual inspection of a percentage of transuranic waste packages, 1350 

ventilating packages of transuranic waste retrieved from below grade, maintaining compliance 1351 

with the current version of the WIPP waste acceptance criteria, and coordinating with WIPP 1352 

operations for disposal of LANL transuranic waste. 1353 

 1354 

1355 
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Table 3–17  Waste Management Operations:  Solid Radioactive and Chemical Waste 1355 

Facilities Capabilities and Activity Levels 1356 

Capability 
No Action 

Alternative a, b 

Reduced 
Operations 
Alternative 

Expanded Operations 
Alternative b 

Waste 
Characterization, 
Packaging, and 
Labeling 

Characterize 420 cubic yards (320 cubic meters) 
of newly generated transuranic waste annually. 

Characterize 11,000 cubic yards (8,400 cubic 
meters) of legacy transuranic waste. 

Characterize low-level radioactive, mixed low-
level radioactive, and chemical waste, including 
waste from DD&D and remediation activities. 

Ventilate transuranic waste retrieved from 
belowground storage. 

Perform coring and visual inspection of a 
percentage of transuranic waste packages. 

Overpack and bulk small waste items as required. 

Support, certify, and audit generator 
characterization programs. 

Maintain waste acceptance criteria for LANL 
waste management facilities. 

Maintain waste acceptance criteria for offsite 
treatment, storage, and disposal facilities. 

Maintain WIPP waste acceptance criteria 
compliance and liaison with WIPP operations. 

Same as No Action 
Alternative 

Same as No Action Alternative, 
plus: 

- Characterize an additional 
290 cubic yards (220 cubic 
meters) of newly generated 
transuranic waste annually. 

- Characterize approximately 
3,100 cubic yards (2,400 cubic 
meters) of contact-handled and 
130 cubic yards 
(100 cubic meters) of remote-
handled legacy transuranic 
waste retrieved from 
belowground storage.  

- Characterize additional low-
level radioactive, mixed low-
level radioactive, and chemical 
waste, including waste from 
DD&D and remediation 
activities. 

Waste Transport, 
Receipt, and 
Acceptance 

Ship 420 cubic yards (320 cubic meters) of newly 
generated transuranic waste to WIPP annually. 

Ship 11,000 cubic yards (8,400 cubic meters) of 
legacy transuranic waste to WIPP. 

Ship low-level radioactive wastes to offsite 
disposal facilities. 

Ship 70 cubic yards (55 cubic meters) of mixed 
low-level radioactive waste for offsite treatment 
and disposal in accordance with EPA land 
disposal restrictions annually. 

Ship 7,100 tons (6,400 metric tons) of chemical 
wastes for offsite treatment and disposal in 
accordance with EPA land disposal restrictions 
annually. 

Ship low-level radioactive, mixed low-level 
radioactive, and chemical waste from DD&D and 
remediation activities. 

Collect chemical and mixed wastes from LANL 
generators and transport them to Consolidated 
Remote Storage Sites and TA-54. 

Receive, on average, 5 to 10 shipments annually 
of low-level radioactive waste and transuranic 
waste from offsite locations. 

Same as No Action 
Alternative 

Same as No Action Alternative, 
plus: 

- Ship 290 cubic yards 
(220 cubic meters) of 
additional transuranic waste to 
WIPP annually. 

- Ship approximately 3,000 
cubic yards (2,340 cubic 
meters) of contact-handled and 
130 cubic yards (100 cubic 
meters) of remote-handled 
legacy transuranic waste to 
WIPP. 

- Ship additional low-level 
radioactive, mixed low-level 
radioactive, and chemical waste 
from DD&D and remediation 
activities. 
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Capability 
No Action 

Alternative a, b 

Reduced 
Operations 
Alternative 

Expanded Operations 
Alternative b 

Waste Retrieval No activity No activity Retrieve remaining legacy 
transuranic waste (approximately 
3,100 cubic yards [2,400 cubic 
meters] of contact-handled and 
130 cubic yards [100 cubic 
meters] of remote-handled) from 
belowground storage in TA-54 
Area G, including: Pit 9, above 
Pit 29, Trenches A–D, and Shafts 
200-232, 235-243, 246-253, 262-
266, and 302-306 (see 
Appendix H). c 

Waste Treatment Compact up to 3,000 cubic yards (2,540 cubic 
meters) of low-level radioactive waste annually. 

Process 3,000 cubic yards (2,400 cubic meters) of 
transuranic waste through size reduction at the 
Decontamination and Volume Reduction System. 

Demonstrate treatment (e.g., electrochemical) of 
liquid mixed low-level radioactive waste. 

Stabilize 1,100 cubic yards (870 cubic meters) of 
uranium chips. 

Same as No Action 
Alternative 

Same as No Action Alternative, 
plus:   

- Process newly generated 
transuranic waste through new 
TRU Waste Facility (formerly 
called the Transuranic Waste 
Consolidation Facility). 

Waste Storage Stage chemical and mixed wastes prior to 
shipment to offsite treatment, storage, and 
disposal facilities. 

Store transuranic waste until it is shipped to 
WIPP. 

Store mixed low-level radioactive waste pending 
shipment to a treatment facility. 

Store low-level radioactive waste uranium chips 
until sufficient quantities are accumulated for 
stabilization campaigns. 

Manage and store sealed sources for the Off-Site 
Source Recovery Project. 

Same as No Action 
Alternative 

Same as No Action Alternative, 
plus: 

- Increase types and quantities of 
sealed sourced stored for the 
Off-Site Source Recovery 
Project (see Appendix J). 

- Store transuranic waste 
generated by DD&D and 
remediation activities. 

Waste Disposal Dispose 110 cubic yards (84 cubic meters) of low-
level radioactive waste in shafts, 30,000 cubic 
yards (23,000 cubic meters) of low-level 
radioactive waste in pits, and small quantities of 
radioactively contaminated polychlorinated 
biphenyls in shafts in Area G annually. 

Migrate operations in Area G to Zones 4 and 6 as 
necessary to allow continued onsite disposal of 
low-level radioactive waste. 

Same as No Action 
Alternative 

Same as No Action Alternative, 
plus: 

- Dispose additional low-level 
radioactive waste generated by 
DD&D and remediation 
activities. 
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Capability 
No Action 

Alternative a, b 

Reduced 
Operations 
Alternative 

Expanded Operations 
Alternative b 

Decontamination 
Operations 
(Part of RLWTF 
operations in the 
1999 SWEIS) 

Decontaminate approximately 700 personal 
respirators and 300 air-proportional probes per 
month for reuse. 

Decontaminate vehicles and portable instruments 
for reuse as required. 

Decontaminate precious metals for resale using an 
acid bath. 

Decontaminate scrap metals for resale by 
sand-blasting the metals. 

Decontaminate 260 cubic yards (200 cubic 
meters) of lead for reuse by grit-blasting. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Construction/Upgrade/DD&D 

Waste 
Management 
Facilities 
Transition 
Project 

No activity No activity As described in Appendix H: 

- Construct and operate 
equipment and facilities for 
retrieval, characterization, and 
packaging of stored remote-
handled transuranic waste. 

- Procure additional and 
upgraded equipment and 
facilities to increase throughput 
of stored transuranic waste 
drums being processed for 
shipment to WIPP. 

- Construct and operate a new 
TRU Waste Facility. 

- Construct and operate new 
access control station, low-
level radioactive waste 
compactor building, and low-
level radioactive waste 
certification building. 

- Relocate hazardous and mixed 
low-level radioactive waste 
storage facilities within TA-54, 
Area L, or move to other LANL 
locations. 

WIPP = Waste Isolation Pilot Plant; TA = technical area; EPA = U.S. Environmental Protection Agency; 
RLWTF = Radioactive Liquid Waste Treatment Facility; TRU = transuranic; DD&D = decontamination, decommissioning, and 
demolition. 
a  DOE 1999a. 
b LANL 2006. 
c LANL 2005f. 
Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
 

 1357 
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Waste Transport, Receipt, and Acceptance.  Hazardous and mixed wastes are collected from 1358 

LANL generators, transported to the consolidated remote storage sites and TA-54, and shipped 1359 

offsite for treatment and disposal in accordance with U.S. Environmental Protection Agency 1360 

(EPA) land disposal restrictions.  Legacy and newly generated transuranic wastes are prepared 1361 

for disposal and shipped to WIPP.  Fewer than 10 shipments a year of low-level radioactive 1362 

waste and transuranic waste are received from offsite locations.  Receipt of offsite waste is not 1363 

routine and must be approved by NNSA.  Once received, the wastes are managed along with 1364 

similar wastes generated at LANL.  These wastes are generated by LANL activities at other 1365 

locations and by other DOE facilities that do not have the capability to manage the wastes. 1366 

Waste Retrieval.  This capability involves the retrieval and management of waste stored in pits, 1367 

shafts, and trenches in TA-54 Area G so that the waste can be processed for eventual disposition. 1368 

Waste Treatment.  This capability involves a variety of activities to prepare different waste 1369 

types for storage and disposal:  compaction, size reduction, and special treatment of wastes on an 1370 

as-needed basis.  Low-level radioactive waste generated onsite is compacted to reduce its volume 1371 

prior to disposal. 1372 

Larger pieces of transuranic waste are reduced in size at the Decontamination and Volume 1373 

Reduction System to make them suitable to be packaged for shipment to WIPP.  This system is 1374 

intended to handle large metal items.  Processes include decontamination to low-level radioactive 1375 

waste levels, as well as cutting and compacting so waste fits in containers accepted at WIPP. 1376 

On an as-needed basis, Waste Management Operations demonstrates treatment of liquid mixed 1377 

low-level radioactive waste, stabilizes uranium chips, and accepts environmental restoration soils 1378 

for disposal at Area G as low-level radioactive waste. 1379 

Waste Storage.  LANL stores chemical and mixed wastes prior to shipment to offsite treatment, 1380 

storage, and disposal facilities; legacy transuranic waste until it is shipped to WIPP; mixed low-1381 

level radioactive waste until it is transported to a treatment facility; sealed sources from the Off-1382 

Site Source Recovery Project until a disposition path is available; and low-level radioactive 1383 

waste uranium chips until sufficient quantities are accumulated for stabilization campaigns. 1384 

Waste Disposal.  Solid low-level radioactive waste is disposed of in cells, pits, and shafts in 1385 

TA-54 Area G.  The Consent Order requires investigation and remediation of environmental 1386 

contamination at LANL, including certain subsurface units in MDA G in Area G.  For this 1387 

reason, and because the currently active portion of Area G is reaching the limit of its disposal 1388 

capacity, the existing disposal units will be closed and disposal operations will be moved to Zone 1389 

4 in TA-54 to provide new disposal capacity and facilitate closure of MDA G.  Zone 6 in TA-54 1390 

is also available for future expansion. 1391 

Decontamination Operations.  This capability was relocated from the Radioactive Liquid 1392 

Waste Treatment Facility in 2000.  Decontamination is performed either to enable reuse or to 1393 

reduce the contamination of materials before disposal.  Items generally decontaminated include 1394 

respirators, vehicles, portable equipment, scrap and precious metals, and lead shielding. 1395 
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3.1.3.16 Plutonium Facility Complex 1396 

The Plutonium Facility Complex Key Facility is located on 40 acres (16 hectares) in TA-55 and 1397 

consists of six primary buildings and a number of support, storage, security, and training 1398 

structures located throughout the TA.  The Plutonium Facility, a two-story laboratory of 1399 

approximately 151,000 square feet (14,000 square meters), is the major R&D facility in the 1400 

complex.  The Plutonium Facility Complex has the capability to process and perform research on 1401 

actinide materials, although plutonium is the principal actinide used in the facility. 1402 

The following paragraphs describe the capabilities of this Key Facility.  Table 3–18 indicates 1403 

activity types and levels proposed under all three alternatives for each capability. 1404 

Plutonium Stabilization.  This capability employs a variety of plutonium and other actinide 1405 

recovery operations to improve the storage condition of legacy plutonium in the LANL 1406 

inventory.  Cleaning metallic plutonium, converting metal to oxide, reprocessing scrap material, 1407 

and high-firing oxides are among the routine Plutonium Complex chemical processing 1408 

capabilities. 1409 

Manufacturing Plutonium Components.  This capability involves the manufacture of 1410 

plutonium pits and parts, and fabrication of samples for R&D activities.  This capability also 1411 

includes fabrication of parts for dynamic and subcritical experiments. 1412 

Surveillance and Disassembly of Weapons Components.  This capability provides for the 1413 

disassembly of plutonium pits for examination.  Destructive and nondestructive techniques are 1414 

used for examination. 1415 

Actinide Materials Science and Processing Research and Development.  Research would be 1416 

conducted on plutonium (and other actinide) materials, including metallurgical and other 1417 

characterization of samples and measurements of mechanical and physical properties.  This 1418 

includes continued operation of the 40-millimeter Impact Test Facility and other apparatus. 1419 

Research is also conducted to develop new techniques that are useful for such research or for 1420 

enhanced surveillance.  In addition, research is performed to support development and 1421 

assessment of technology for manufacturing and fabrication of components, including activities 1422 

in areas such as welding; bonding; fire resistance; and casting, machining, and other forming 1423 

technologies. 1424 

Special recovery processes are performed, including demonstration of the disassembly and 1425 

conversion of plutonium pits using hydride-dehydride processes and development of expanded 1426 

disassembly capacity.  Neutron sources (plutonium and beryllium, and americium-241 and 1427 

beryllium) can be processed at TA-55.  Included in this capability is the technology to process 1428 

neutron sources other than sealed sources, process items through the Special Recovery Line 1429 

(tritium separation), and perform oralloy decontamination of uranium components. 1430 

 1431 

1432 
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Table 3–18  Plutonium Facility Complex Capabilities and Activity Levels 1432 

Capability 
No Action 

Alternative a 

Reduced 
Operations 
Alternative 

Expanded Operations 
Alternative b 

Plutonium 
Stabilization 

Recover, process, and store existing plutonium 
residue inventory. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Manufacturing 
Plutonium 
Components 

Produce up to 20 plutonium pits per year. 

Fabricate parts and samples for research and 
development activities, including parts for dynamic 
and subcritical experiments. 

Same as No Action 
Alternative, except: 
- Produce less 

than 20 
plutonium pits 
per year. 

Same as No Action Alternative 
except: 

- Produce up to 50 certified 
pits per year. c 

Surveillance and 
Disassembly of 
Weapons 
Components 

Disassemble, surveil, and examine up to 
65 plutonium pits per year. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Actinide 
Materials 
Science and 
Processing 
Research and 
Development 

Perform plutonium (and other actinide) materials 
research, including metallurgical and other 
characterization of samples and measurements of 
mechanical and physical properties. 

Operate the 40-millimeter Impact Test Facility and 
other test apparatus. 

Develop expanded disassembly capacity and 
disassemble up to 200 pits per year. 

Process up to 5,000 curies of neutron sources 
(including plutonium and beryllium and 
americium-241 and beryllium). 

Process neutron sources other than sealed sources. 

Process up to 900 pounds (400 kilograms) of 
actinides per year between TA-55 and the CMR 
Building. 

Process 1 to 2 pits per month (up to 12 pits per 
year) through the Special Recovery Line (tritium 
separation). 

Perform oralloy decontamination of 28 to 
48 uranium components per month. 

Conduct research in support of DOE actinide 
cleanup activities and on actinide processing and 
waste activities at DOE sites. 

Stabilize specialty items and residues from other 
DOE sites. 

Fabricate and study nuclear fuels used in terrestrial 
and space reactors. 

Fabricate and study prototype fuel for lead test 
assemblies. 

Develop safeguards instrumentation for plutonium 
assay. 

Analyze samples. 

Same as No Action 
Alternative 

Same as No Action 
Alternative, except (some of 
these are higher activity levels; 
some are additional activities): 

- Develop expanded 
disassembly capacity and 
disassemble up to 500 pits 
per year. 

- Process up to 1,800 pounds 
(800 kilograms) of 
actinides, including 
polishing up to 460 pounds 
(210 kilograms) of 
plutonium oxide, annually. 

- Provide support for dynamic 
experiments. 

- Conduct plutonium 
research, development, and 
support: 
prepare, measure, and 
characterize samples for 
fundamental research and 
development in areas such 
as aging, welding and 
bonding, coatings, and fire 
resistance. 

Fabrication of 
Ceramic-Based 
Reactor Fuels 

Make prototype mixed oxide fuel.  

Build test reactor fuel assemblies. 

Continue R&D on other fuels. 

Same as No Action 
Alternative 

Same as No Action Alternative 
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Capability 
No Action 

Alternative a 

Reduced 
Operations 
Alternative 

Expanded Operations 
Alternative b 

Plutonium-238 
Research, 
Development, 
and 
Applications d 

Process, evaluate, and test up to 55 pounds 
(25 kilograms) of plutonium-238 per year in 
production of materials and parts to support space 
and terrestrial uses. 

Recover, recycle, and blend up to 40 pounds 
(18 kilograms) per year of plutonium-238. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Storage, 
Shipping, and 
Receiving 

Provide interim storage of up to 7.3 tons (6.6 metric 
tons) of the LANL special nuclear material 
inventory, mainly plutonium. 

Store working inventory in the vault in Building 55-
4; ship and receive as needed to support LANL 
activities. 

Provide temporary storage of Security Category I 
and II materials removed in support of TA-18 
closure, pending shipment to the Nevada Test Site 
and other DOE Complex locations. 

Store sealed sources collected under DOE’s Off-
Site Source Recovery Project. 

Store mixed oxide fuel rods and fuel rods 
containing archive and scrap material from mixed 
oxide fuel lead assembly fabrication. 

Same as No Action 
Alternative 

Same as No Action 
Alternative, plus: 

- Conduct nondestructive 
assay on special nuclear 
material at TA-55-4 to 
identify and verify the 
content of stored containers. 

- Cut mixed oxide fuel rods 
and fuel rods containing 
archive and scrap materials 
from mixed oxide fuel lead 
assembly fabrication into 
smaller pieces, repackage, 
and continue to store. 

 

Construction/Upgrades/DD&D 

Plutonium 
Facility 
Complex 
Refurbishment 
Project 

No activity No activity Implement Plutonium Facility 
Complex Refurbishment 
Project, involving major 
systems repairs and 
replacements to extend reliable 
operation of facility for the 
future (see Appendix G). 

TA-55 
Radiography 
Facility Project 

No activity No activity Construct and operate TA-55 
Radiography Facility (see 
Appendix G). 

R&D = research and development; TA = technical area; CMR = Chemistry and Metallurgy Research; 
DD&D = decontamination, decommissioning, and demolition. 
a  DOE 1999a. 
b LANL 2006. 
c  Pit production is proposed at a rate of 50 certified pits per year.  NNSA, however, may need to produce more than 50 pits in 

order to obtain 50 certified pits.  The environmental impact analyses in this SWEIS are based on an annual production rate of 
80 pits per year using multiple shifts. 

d  The Draft Environmental Impact Statement for the Proposed Consolidation of Nuclear Operations Related to Production of 
Radioisotope Power Systems (DOE 2005b) evaluates consolidation of radioisotope power system nuclear operations, 
including those currently performed at the Plutonium Facility at LANL, at a single site.  The Proposed Action would 
consolidate these activities at Idaho National Laboratory.  Should DOE decide to implement consolidation, associated 
operations would cease at LANL and be transferred.  However, other activities involving plutonium-238, such as the 
plutonium-238 fuel aging studies and plutonium-238 calibration standards activities would remain at LANL. 

Note:  Italicized entries indicate projects for which project-specific impact analyses are included in appendices to this SWEIS. 
 

 1433 

1434 
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Research in support of DOE’s actinide cleanup activities and on actinide processing and waste 1434 

activities at DOE sites is conducted.  In addition, LANL staff would stabilize specialty items and 1435 

residues from other DOE sites; fabricate and study nuclear fuels used in terrestrial and space 1436 

reactors; fabricate and study prototype fuel for lead test assemblies; develop safeguards 1437 

instrumentation for plutonium assay; and analyze samples. 1438 

Fabrication of Ceramic-Based Reactor Fuels.  Development and demonstration of ceramic 1439 

fuel fabrication technologies is conducted.  R&D continues on other fuels. 1440 

Plutonium-238 Research, Development, and Applications.  Radioisotope thermoelectric 1441 

generators and milliwatt generators using plutonium-238 as an energy source are developed and 1442 

fabricated under this capability.  As part of R&D and testing, plutonium-238 is processed, 1443 

recovered, recycled, and blended.  Materials and parts are fabricated and units are tested in 1444 

support of space and terrestrial uses. 1445 

Storage, Shipping, and Receiving.  The Plutonium Facility provides storage, shipping, and 1446 

receiving activities for the majority of the LANL special nuclear material inventory, mainly 1447 

plutonium.  This includes temporary storage of Security Category I and II materials removed 1448 

from TA-18 in support of TA-18 closure until these materials are shipped to the Nevada Test Site 1449 

and other DOE sites.  All materials from TA-18 are scheduled to be moved to final disposition 1450 

locations by March 2008.  In addition, sealed sources collected under DOE’s Off-Site Source 1451 

Recovery Project are stored at TA-55 or sent to other LANL locations for storage pending final 1452 

disposition. When appropriate, mixed oxide fuel materials stored at TA-55 would be transported 1453 

to other DOE sites. 1454 

3.2 Reduced Operations Alternative 1455 

At the site-wide and TA levels, the Reduced Operations Alternative is the same as the No Action 1456 

Alternative.  Differences between the Reduced and No Action Alternatives occur only within 1457 

Key Facilities as described in this section. 1458 

Under the Reduced Operations Alternative, the following Key Facilities would maintain the same 1459 

capabilities and operate at the same activity levels as under the No Action Alternative (see 1460 

Section 3.1 of this SWEIS): 1461 

• Sigma Complex 1462 

• Machine Shops 1463 

• Material Sciences Laboratory 1464 

• Nicholas C. Metropolis Center for Modeling and Simulation 1465 

• Tritium Facilities 1466 

• Target Fabrication Facility 1467 

• Bioscience Facilities 1468 

• Radiochemistry Facility 1469 

• Waste Management Operations:  Radioactive Liquid Waste Treatment Facility 1470 
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• Waste Management Operations:  Solid Radioactive and Chemical Waste Facilities 1471 

The six Key Facilities discussed in the following paragraphs would operate at levels reduced 1472 

from those described for the No Action Alternative. 1473 

3.2.1 Chemistry and Metallurgy Research Replacement Facility 1474 

Under the Reduced Operations Alternative, NNSA would not construct and operate the nuclear 1475 

facility portion of the Chemistry and Metallurgy Research Replacement Facility.  Operations at 1476 

the Chemistry and Metallurgy Research Building would continue to provide LANL’s analytical 1477 

chemistry and materials characterization research and mission support capabilities out beyond 1478 

2010, while most administrative offices and support functions would move to TA-55 once 1479 

construction of the new Chemistry and Metallurgy Research Replacement radiological 1480 

laboratory, administrative office and support building was completed.  Operations remaining at 1481 

the Chemistry and Metallurgy Research Building would likely be down scoped and consolidated 1482 

from Wings 3, 5 and 7 (operations have already been halted within Wings 2 and 4); ultimately 1483 

Wing 7 might become the last remaining operable wing of the building before its total shutdown 1484 

and closure.  Operations overall within the Chemistry and Metallurgy Research Building would 1485 

be reduced and nuclear materials stored within the building would also be reduced.  Overall 1486 

support to pit production activities would not be adequate to support a 20 pit-per-year production 1487 

rate. 1488 

3.2.2 High Explosives Processing Facilities 1489 

Under the Reduced Operations Alternative, capabilities described in the No Action Alternative 1490 

for the High Explosives Processing Facilities Key Facility would remain the same, but their 1491 

activity levels would be reduced by 20 percent (see Section 3.1.3.6).  These activities would 1492 

require an estimated 66,200 pounds (30,000 kilograms) of explosives and 2,300 pounds 1493 

(1,100 kilograms) of mock explosives annually.  Table 3–8 presents activity levels proposed 1494 

under this alternative for each capability. 1495 

Construction of the TA-16 Engineering Complex would be completed as under the No Action 1496 

Alternative, including removing or demolishing unneeded vacated structures. 1497 

3.2.3 High Explosives Testing Facilities 1498 

Under the Reduced Operations Alternative, capabilities for the High Explosives Testing 1499 

Facilities would remain the same as those described in the No Action Alternative, but their 1500 

activity levels would be reduced by 20 percent (see Section 3.1.3.7).  Further, no special nuclear 1501 

material would be used in dynamic experiments.  Table 3–9 indicates activity levels proposed 1502 

under all three alternatives for each capability.  Under this alternative, up to 5,500 pounds 1503 

(2,500 kilograms) of depleted uranium would be expended in experiments annually. 1504 

The same construction projects would be implemented as under the No Action Alternative:  15 to 1505 

25 new structures (new offices, laboratories, and shops) would be built within the Twomile Mesa 1506 

Complex to consolidate activities currently conducted in various locations around LANL.  1507 

Vacated structures would be removed or demolished as appropriate, and the dynamic 1508 

experimentation assembly structure would be installed at TA-15. 1509 



Chapter 3 – Alternatives for Continued Operation of Los Alamos National Laboratory 
 
 

 
7/9/2007 Concurrence Draft 3-61 

3.2.4 Pajarito Site 1510 

Under the Reduced Operations Alternative, operations at the Pajarito Site would cease.  The 1511 

Pajarito Site would be placed in surveillance and maintenance mode and would be eliminated as 1512 

a Key Facility.  Table 3–11 identifies differences between the three alternatives for the Pajarito 1513 

Site Key Facility. 1514 

3.2.5 Los Alamos Neutron Science Center 1515 

Under the Reduced Operations Alternative, LANSCE would be closed, placed into safe 1516 

shutdown mode, and eliminated as a Key Facility.  Systems would be maintained in a condition 1517 

to support future restart.  This shutdown would be a major change at LANL because LANSCE 1518 

accounts for more than 90 percent of all radioactive air emissions from LANL and provides a 1519 

source of neutron and proton beams that is not readily available elsewhere in the DOE Complex.  1520 

Radioactive liquid waste treatment would continue at TA-53, with approximately 5,000 gallons 1521 

(20,000 liters) per year transported from TA-50 for solar evaporation.  Table 3–16 identifies 1522 

differences between the three proposed alternatives for LANSCE. 1523 

3.2.6 Plutonium Facility Complex 1524 

Under the Reduced Operations Alternative, the nuclear facility portion of the Chemistry and 1525 

Metallurgy Research Replacement Facility would not be constructed and analytical chemistry and 1526 

materials characterization research would continue at the Chemistry and Metallurgy Research 1527 

Building.  As discussed in Chapter 1, Section 1.3.2, and in Section 3.2.1, overall support to pit 1528 

production activities would not be adequate to support a 20 pit-per-year production rate. 1529 

3.3 Expanded Operations Alternative 1530 

This alternative considers LANL operations at a higher level than the No Action Alternative, as 1531 

well as implementation of additional projects at the site-wide, TA, and Key Facility levels.  Many 1532 

capabilities would remain unchanged.  Some projects that would be implemented, such as for the 1533 

Pajarito Site Key Facility, would result in closure and demolition of facilities and loss of 1534 

capabilities at LANL.  Each proposed new construction project or major modification to existing 1535 

facilities is described and the potential impacts are evaluated in an appendix to this SWEIS.  1536 

Each of these appendices includes a proposed timeline for construction and operation. 1537 

3.3.1 Los Alamos National Laboratory Site-Wide Projects 1538 

Under the Expanded Operations Alternative, three major site-wide projects would be undertaken. 1539 

The Security-Driven Transportation Modifications Project, remedial activities required to comply 1540 

with the Consent Order, and an increase in the types and quantities of sealed sources managed at 1541 

LANL by the Off-Site Source Recovery Project are described in this section. 1542 

3.3.1.1 Security Needs 1543 

As part of its ongoing security improvement effort, NNSA has determined there is a continuing 1544 

need to upgrade physical protection in the area of the Pajarito Corridor West.  Under the 1545 

Expanded Operations Alternative, additional Security-Driven Transportation Modifications 1546 
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involving extensive changes to general traffic flow patterns and site infrastructure identified in 1547 

Table 3–1 would be implemented. 1548 

Under this approach, vehicular traffic in the Pajarito Corridor West between TA-48 and TA-63 1549 

could be limited, according to the security level, to only Government vehicles and physically 1550 

inspected service vehicles.  Access for staff and visitors to this controlled area would be provided 1551 

by an internal shuttle system linked to large parking areas at TA-48 and TA-63.  Surface parking 1552 

lots for both private vehicles and commuter buses would be constructed at these two termini.  A 1553 

shuttle bus system would be deployed within the restricted area. 1554 

Modifications to certain existing roads and construction of new roads would be required.  1555 

Retaining walls and security barriers would be constructed as needed to provide physical 1556 

separation of the security-controlled portion of the Pajarito Corridor West from the parking areas 1557 

and other roadways.  A pedestrian and bicycle pathway system including shelters and related 1558 

amenities would be provided at various locations within the project area.  Pedestrian and 1559 

vehicular crossings would be constructed between TA-63 and TA-35 over a branch of Mortandad 1560 

Canyon (known locally as Ten Site Canyon). 1561 

Two auxiliary actions could also be implemented.  Auxiliary Action A involves the construction 1562 

of a two-lane bridge crossing Mortandad Canyon between TA-35 and Sigma Mesa (in TA-60) 1563 

with a new road proceeding west through TA-60 to TA-3.  Auxiliary Action B, which would be 1564 

dependent on implementation of Auxiliary Action A, involves constructing a two-lane bridge 1565 

over Sandia Canyon between TA-60 and TA-61, and a new road proceeding northward to East 1566 

Jemez Road.  The proposed project and an evaluation of the potential impacts are presented in 1567 

Appendix J. 1568 

3.3.1.2 Remediation and Closure Activities 1569 

For several years, LANL personnel have conducted an environmental restoration program to 1570 

identify locations where hazardous constituents may have been released into the environment and 1571 

to carry out corrective measures in compliance with the Atomic Energy Act and the Hazardous 1572 

and Solid Waste Amendments (HSWA) to the Resource Conservation and Recovery Act 1573 

(RCRA).  Under RCRA and related legislation, corrective action is enforced nationally by EPA 1574 

and locally by the New Mexico Environment Department pursuant to the New Mexico 1575 

Hazardous Waste Act.  Since 1990, LANL personnel have conducted investigations and 1576 

corrective actions at sites subject to HSWA in accordance with the LANL Hazardous Waste 1577 

Facility Permit.  The Consent Order signed on March 1, 2005, however, stipulates a more 1578 

specific program of studies and corrective measures and requires cleanup to be completed 1579 

by 2015. 1580 

The Consent Order establishes requirements for investigation and remediation of a large number 1581 

of potential release sites, including several former MDAs, and specifies both the set of 1582 

investigations and the schedule for their completion.  Investigations by LANL staff would 1583 

include installation of wells at the MDAs and in adjoining canyons, collection of soil and rock 1584 

samples at the MDAs, collection of vapor samples from the MDAs, collection of alluvial 1585 

sediment and groundwater samples in the adjoining canyons, and other related activities.  These 1586 

investigations would involve similar, if not identical, technologies that have been used for many 1587 
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years at LANL with few, if any, environmental impacts.  If, at the conclusion of the investigation 1588 

process, the New Mexico Environment Department determines that corrective measures are 1589 

needed to protect human health or the environment, LANL staff would evaluate a set of remedial 1590 

options and recommend to the New Mexico Environment Department a preferred corrective 1591 

measure.  The New Mexico Environment Department would decide, however, which method 1592 

should be implemented and is not obligated to select the preferred corrective measure. 1593 

Two scenarios for environmental restoration have been evaluated to bound the range of possible 1594 

consequences of implementing corrective measures required by the Consent Order.3  A Capping 1595 

Option, a Removal Option, and a No Action Option are assumed and evaluated in Appendix I of 1596 

this SWEIS.  The No Action Option is the base case in which remedial investigations and 1597 

cleanup activities would continue at a level comparable to that of recent years.  Briefly, the 1598 

Capping Option reflects the assumption that the waste and contamination within the MDAs 1599 

would be left in-place and stabilized by installation of evapotranspiration caps as a mitigation 1600 

measure.  The Removal Option reflects the assumption that the waste and contamination within 1601 

the MDAs covered by the Consent Order would be removed.  For both the Capping and Removal 1602 

Options, several additional potential release sites such as firing sites and outfalls would be 1603 

remediated annually.  These options are intended to bound the range of possible corrective 1604 

measures and do not represent the preferred action NNSA would propose to the New Mexico 1605 

Environment Department. 1606 

The Los Alamos County Solid Waste Landfill is an unlined facility that does not meet current 1607 

regulatory standards.  In lieu of bringing the landfill up to required standards, Los Alamos 1608 

County will close the landfill, but has proposed to the New Mexico Environment Department 1609 

that the landfill remain open through 2008 to achieve final waste grade (LAC 2007a).  Following 1610 

closure, any remaining requirements would be addressed under the Consent Order as part of 1611 

investigating and remediating the Upper Sandia Canyon Aggregate Area.  The Investigation 1612 

Work Plan for Upper Sandia Canyon Aggregate Area, including proposed groundwater 1613 

monitoring, is due to the New Mexico Environment Department by the end of March 2008. 1614 

3.3.1.3 Increase in the Type and Quantity of Sealed Sources Managed at Los Alamos 1615 

National Laboratory by the Off-Site Source Recovery Project 1616 

Under the Expanded Operations Alternative, the types and quantities of sealed sources accepted 1617 

under the Off-Site Source Recovery Project would increase.  In 2004, the scope of the Off-Site 1618 

Source Recovery Project was expanded to include: 1619 

• all concentrations of the sources in the original scope commonly found in sealed sources;  1620 

• additional isotopes such as cobalt-60, cesium-137, iridium-192, radium-226, and 1621 

californium-252, all of which are commonly found in sealed sources; and strontium-90, 1622 

which is used in radioisotope thermoelectric generators. (DOE 2004c) 1623 

                                                 
3 NNSA is including impacts associated with Consent Order implementation in order to facilitate Consent Order compliance. 
NNSA intends to implement actions necessary to comply with the Consent Order, regardless of whether it implements other 
actions analyzed as part of the Expanded Operations Alternative. 
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The Off-Site Source Recovery Project would use the same approach to manage these additional 1624 

sealed sources as it does for those already managed under the No Action Alternative.  The sealed 1625 

sources would be brought to LANL for safe storage when other reasonable disposition options 1626 

such as reuse or commercial disposal were not available.  The potential impacts of the increased 1627 

scope of the Off-Site Source Recovery Project at LANL are analyzed in Appendix J of this 1628 

SWEIS. 1629 

3.3.2 Technical Area Projects 1630 

LANL activities discussed in this section would occur at TA-3, TA-21, TA-62, and TA-72.  1631 

Proposed activities for TA-18, the Pajarito Site Key Facility, are discussed in Section 3.3.3.5. 1632 

3.3.2.1 Technical Area 3 1633 

Physical Science Research Complex Project 1634 

The Physical Science Research Complex Project (formerly the Center for Weapons Physics 1635 

Research) would provide a new modern facility in which to consolidate staff currently located in 1636 

TA-3 and other LANL locations in temporary structures or aging permanent buildings in poor 1637 

condition.  The new complex would collocate approximately 750 weapons scientists from 1638 

various LANL organizations and disciplines to facilitate stockpile stewardship and certification 1639 

activities.  Security would be enhanced with construction of the Physical Science Research 1640 

Complex, which would enable efficient conduct of classified work in a properly engineered 1641 

security environment.  Productivity is expected to be enhanced by collocating similar functions 1642 

and organizations. 1643 

Under the Expanded Operations Alternative, the new Physical Science Research Complex would 1644 

be constructed in a currently developed area of TA-3.  The preliminary proposal is for a complex 1645 

of four buildings, with a total floor space of approximately 350,000 square feet (32,500 square 1646 

meters).  Approximately 30 percent of the floor space would be laboratories (primarily laser).  1647 

These laboratories would have an improved heating, ventilation, and air conditioning system; 1648 

special flooring to limit vibration; extensive electrical grounding; and the use of pressurized air, 1649 

helium, and nitrogen gas.  The gases would be provided from a central location.  No wet 1650 

chemistry is expected to be performed.  The complex would include both classified and 1651 

unclassified workspace, a clean room, and vault space for classified weapons designers.  A 1652 

substantial amount of electrical power would be required to operate equipment. 1653 

Approximately 74,000 square feet (6,900 square meters) of existing structures at TA-3 would be 1654 

removed to accommodate construction of the proposed new facility.  Additionally, an 1655 

undetermined number of other facilities could be demolished when the Physical Science 1656 

Research Complex is complete.  The potential impacts of this proposed project are evaluated in 1657 

Appendix G. 1658 

Replacement Office Buildings Project 1659 

A complex of replacement office buildings and associated structures has been proposed for 1660 

TA-3.  The buildings would provide new modern structures to allow consolidation of staff 1661 

currently located throughout TA-3 or other parts of LANL in temporary structures or aging 1662 
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permanent buildings in failing and poor condition.  The office complex would be located 1663 

partially on undeveloped land south of West Jemez Road and partially in developed areas of the 1664 

existing Wellness Center building.  The project would consist of nine new buildings (one of 1665 

which would be available to house DOE’s Los Alamos Site Office) and two new parking 1666 

structures, one located north of Mercury Road and one located south of West Jemez Road.  The 1667 

existing Wellness Center would be demolished to accommodate later phases of this project.  1668 

Three new office buildings already under construction would become part of this complex 1669 

through connecting parking and siting proximity. 1670 

The proposed Los Alamos Site Office building would be a three-story, 45,500-square-foot 1671 

(4,200-square-meter) building housing approximately 150 staff.  The remaining office complex 1672 

buildings would be two-story structures, each with a footprint of 8,000 to 9,000 square feet 1673 

(740 to 840 square meters).  These new buildings would provide approximately 15,000 to 1674 

17,500 gross square feet (1,400 to 1,600 square meters) of office space and house approximately 1675 

50 to 70 staff each.  Staff would be transferred from other offices at LANL.  Appendix G 1676 

provides an analysis of the potential impacts of this project.  Phased construction of the nine new 1677 

replacement office buildings would begin in 2008. 1678 

3.3.2.2 Technical Area 21 Structure Decontamination, Decommissioning, and 1679 

Demolition Project 1680 

Under the Expanded Operations Alternative, all or some of the structures located within the 1681 

boundaries of TA-21 would undergo DD&D.  Structures involved could range from only those 1682 

that interfere with site investigations and remediation to all existing TA-21 structures:  process 1683 

buildings, administrative and logistics buildings, and support facilities.  Infrastructure such as 1684 

gas, water, and waste piping; electrical and communication lines; and fences that cross TA-21 1685 

en route to other LANL facilities would also be removed as necessary. 1686 

The Consent Order requires investigation and remediation of environmental contamination at 1687 

LANL, including areas in TA-21.  In many cases, these investigations and remedial actions 1688 

would be hampered by buildings that are above or adjacent to proposed investigation areas.  To 1689 

facilitate investigation of these areas, decommissioning and decontamination of many of the 1690 

structures is planned.  Decommissioning and decontamination of the structures would be 1691 

optimized by grouping structures with similar contaminant profiles, interrelated systems, and 1692 

construction types.  The composition of those groups is identified in Appendix H, which 1693 

evaluates the potential impacts of DD&D of structures in TA-21. 1694 

Field activities include preparation work and establishment of waste staging areas, utility 1695 

management, removal of internal equipment, abatement or decontamination, removal of roofing 1696 

and exterior equipment, above- and below-grade structural demolition, limited removal of 1697 

underlying soil and structures, verification sampling, and site restoration.  Many buildings are 1698 

extensively contaminated and have residual radiological material in systems and on surfaces.  1699 

Drainage, ventilation, and other utility systems also could contain residual hazardous materials. 1700 

Heavy equipment, specialty equipment, safety systems, and waste processing systems could be 1701 

used in the decommissioning and decontamination effort.  This equipment would be operated 1702 

inside and adjacent to the structures.  Removal of the foundation, substructures, and underlying 1703 
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soil would be limited to a depth of about 5 feet (1.5 meters) adjacent to and 2 feet (0.6 meters) 1704 

below structure footprints.  Remedial investigations and cleanup of the contaminated areas would 1705 

be addressed by environmental restoration efforts as described in Section 3.3.1.2 and Appendix I 1706 

of this SWEIS. 1707 

Actions would be taken on a schedule to support the investigation and corrective actions required 1708 

under the Consent Order.  DD&D of buildings and structures that might have an interim use, 1709 

such as the steam plant and piping and administrative and logistics facilities, might be deferred.  1710 

Appendix H lists buildings and structures identified for DD&D under this alternative and 1711 

evaluates the potential impacts of these proposed activities. 1712 

3.3.2.3 Science Complex Project in Technical Area 62 1713 

The Science Complex is proposed to be built in TA-62; other siting options include the Research 1714 

Park and south TA-3.  The complex would consist of two buildings providing approximately 1715 

402,000 gross square feet (37,300 square meters) of office and light laboratory space along with 1716 

the necessary supporting infrastructure and an auditorium, and would replace an equal amount of 1717 

outdated and inefficient space that would be retired from service and eventually demolished.  A 1718 

parking structure of 504,000 square feet (46,800 square meters) would also be constructed.  The 1719 

complex would provide space for scientific staff involved in research in biosciences, computer 1720 

and computational sciences, earth and environmental sciences, theoretical research, nonlinear 1721 

studies, and geophysics and planetary physics.   1722 

Construction of the Science Complex would provide NNSA an opportunity to improve the 1723 

quality of facilities that would be used to carry out current and future research programs in 1724 

support of NNSA's Defense Program mission and to decrease and control operational and 1725 

maintenance costs for LANL facilities.  In addition, by providing consolidated space for staff 1726 

performing work in related areas, peer groups would have frequent interactions that could 1727 

contribute to collaborations and creative innovation and achieve efficiency. 1728 

NNSA's goal is to retain as much of the natural setting, vegetation, and overall environmental 1729 

integrity of the site as practical.  Potential environmental impacts of the construction and 1730 

operation of the new Science Complex are analyzed in Appendix G. 1731 

3.3.2.4 Remote Warehouse and Truck Inspection Station Project in Technical Area 72 1732 

The proposed warehouse and truck inspection station in TA-72 would allow consolidation of 1733 

truck inspections and warehousing operations at a location that is remote from core areas at 1734 

LANL.  The remote location would provide enhanced security because commercial vehicle 1735 

shipments would be received and inspected before entering the more densely populated areas of 1736 

LANL.  The new Remote Warehouse and Truck Inspection Station would be sited on the 1737 

southwest side of East Jemez Road, approximately 1 mile (1.6 kilometers) west of NM 4. 1738 

Shipments would be offloaded and searched at the warehouse, then shipped to their onsite 1739 

destinations. 1740 

The new facility would consolidate current distribution center activities into a modern facility 1741 

that is safe, secure, cost-efficient, and environmentally compliant.  The facility would replace 1742 
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existing LANL warehouse facilities that are over 50 years old and in poor condition and would 1743 

solve existing operational problems.  The new Truck Inspection Station would replace the 1744 

temporary station located on the north side of East Jemez Road. 1745 

This complex would include an 85,000-square-foot (7,900-square-meter) distribution warehouse 1746 

building, a 12,000-square-foot (1,100-square-meter) office building, a 400-square-foot 1747 

(37-square-meter) rest area, and a 600-square-foot (55-square-meter) guardhouse and dog kennel. 1748 

The warehouse would contain a vault, loading docks, leveling ramps, conveyor belts, and a 1749 

materials handling area.  The office building would house support personnel for the warehouse 1750 

and truck inspection station operations.  In addition, there would be approximately 50,000 square 1751 

feet (4,600 square meters) of paved area for the Truck Inspection Station.   1752 

After the proposed facility is in operation, the temporary truck inspection station would be 1753 

demolished and the area would be returned to a natural condition.  Potential impacts of the 1754 

construction and operation of this new Remote Warehouse and Truck Inspection Station are 1755 

evaluated in Appendix G. 1756 

3.3.3 Key Facilities 1757 

The following Key Facilities would maintain the same capabilities and operate at the same 1758 

activity levels under the Expanded Operations Alternative as under the No Action Alternative 1759 

(see Section 3.1 of this SWEIS): 1760 

• Sigma Complex 1761 

• Machine Shops 1762 

• Material Sciences Laboratory 1763 

• High Explosives Testing Facilities 1764 

• Target Fabrication Facility 1765 

Changes to the other Key Facilities are described in the following paragraphs. 1766 

3.3.3.1 Chemistry and Metallurgy Research Building 1767 

Under the Expanded Operations Alternative, activities and anticipated construction would 1768 

proceed as under the No Action Alternative described in Section 3.1.3.1, with a few additions.  1769 

The Actinide Research and Development capability and the Fabrication and Processing capability 1770 

would include several new or expanded activities, as outlined in Table 3–3.  Under the Expanded 1771 

Operations Alternative, Chemistry and Metallurgy Research Building Wing 9 hot cell operations 1772 

would be moved to the Radiological Sciences Institute proposed for TA-48 rather than being 1773 

eliminated, and operations would be overseen by Radiochemistry Laboratory personnel.  1774 

Potential impacts of construction and operation of the new Radiological Sciences Institute are 1775 

evaluated in Appendix G. 1776 
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3.3.3.2 Nicholas C. Metropolis Center for Modeling and Simulation  1777 

Operations levels for the Metropolis Center are described in Table 3–7.  Under the Expanded 1778 

Operations Alternative, the computing platform would operate at higher computational levels, 1779 

initially estimated to be up to 100 teraops, and could approach 1,000 teraops (1 petaop).  The 1780 

level to which operations could increase would be limited by the amount of electricity and water 1781 

needed to support the increased capabilities.  Increases in operational levels requiring more than 1782 

15 megawatts of electricity or 51 million gallons (193 million liters) of water per year would 1783 

require additional NEPA analysis before implementation.  Expansion of computational 1784 

capabilities would be supported by installation of additional processors and mechanical and 1785 

electrical equipment.  Potential impacts of increasing the level of operation at the Metropolis 1786 

Center are evaluated in Appendix J. 1787 

3.3.3.3 High Explosives Processing Facilities 1788 

Activity levels for the High Explosives Processing Facilities are shown in Table 3–8.  Activities 1789 

under the Expanded Operations Alternative would require an estimated 82,700 pounds 1790 

(37,500 kilograms) of explosives and an increase to 5,000 pounds (2,300 kilograms) of mock 1791 

explosives annually.  In addition, the Safety and Mechanical Testing capability would operate at 1792 

a higher level; the number of safety and mechanical tests conducted annually would increase 1793 

from approximately 15 per year up to 500 tests per year.  The remaining capabilities would 1794 

operate at the same levels described for the No Action Alternative (see Section 3.1.3.6). 1795 

3.3.3.4 Tritium Facilities 1796 

Tritium Facilities capabilities and activity levels are described in Table 3–10.  Under the 1797 

Expanded Operations Alternative, activity levels would be the same as described for the 1798 

No Action Alternative (see Section 3.1.3.8).  Once all tritium operations are finished at the 1799 

Tritium Systems Test Assembly and the Tritium Science and Fabrication Facility, however, the 1800 

buildings would undergo DD&D as part of the TA-21 structure DD&D (see Section 3.3.2.2). 1801 

3.3.3.5 Pajarito Site 1802 

The Pajarito Site capabilities and activity levels are described in Table 3–11.  Under the 1803 

Expanded Operations Alternative, Security Category III and IV materials would be relocated to 1804 

the proposed Institute for Nuclear Nonproliferation Science and Technology, which is part of the 1805 

proposed Radiological Sciences Complex at TA-48, or to another location at LANL as evaluated 1806 

in Appendices G and H.  Sealed sources managed under the Off-Site Source Recovery Project 1807 

would be moved to other LANL storage locations, and the remaining operations at the Pajarito 1808 

Site would be discontinued.  Buildings would be decontaminated and decommissioned, as 1809 

appropriate.  Except for a cabin structure and other historic properties from the Manhattan 1810 

Project and Cold War eras that would be preserved, buildings at TA-18 would be demolished and 1811 

the Pajarito Site would be eliminated as a Key Facility. 1812 

3.3.3.6 Bioscience Facilities 1813 

Under the Expanded Operations Alternative, most of the Bioscience Facilities operations would 1814 

move to the proposed Science Complex described in Section 3.3.2.3 and evaluated in 1815 
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Appendix G.  Moving Bioscience Facilities operations to the Science Complex would facilitate 1816 

eventual replacement of the Health Research Laboratory in TA-43.   1817 

3.3.3.7 Radiochemistry Facility 1818 

Under the Expanded Operations Alternative, most capabilities would operate at the same levels 1819 

as under the No Action Alternative, as described in Table 3–14.  In addition, there would be one 1820 

new activity under an existing capability and one new capability.  Beryllium dispersion and 1821 

mitigation assessments would be performed as part of the Environmental Remediation and Risk 1822 

Mitigation capability.  The new capability, Atom Trapping, would use a high-efficiency 1823 

magneto-optical trap coupled to an offline mass separator to efficiently trap radioactive atoms for 1824 

fundamental and applied research efforts.  1825 

The Expanded Operations Alternative would also include construction of the first component of 1826 

the new consolidated and integrated Radiological Sciences Institute.  The new institute would be 1827 

constructed over about 20 years in a phased approach.  Construction would begin on the first 1828 

phase, the Institute for Nuclear Nonproliferation Science and Technology, during the timeframe 1829 

analyzed in this SWEIS.  The Institute for Nuclear Nonproliferation Science and Technology 1830 

would include a Security Category I and II training center with a Security Category I vault, 1831 

several Security Category III and IV laboratories, a field security test laboratory, a secure 1832 

radiochemistry facility, and associated office and support facilities.  Security Category III and IV 1833 

capabilities and materials from TA-18 remaining at LANL would be relocated to the Institute for 1834 

Nuclear Nonproliferation Science and Technology. 1835 

Once the new complex is completed, existing Radiochemistry Facility capabilities, as well as 1836 

those from several other buildings, would be relocated to the new Radiological Sciences Institute 1837 

and the old buildings currently housing those operations would undergo DD&D.  In addition, 1838 

capabilities from the Chemistry and Metallurgy Research Building Wing 9 hot cell would be 1839 

reconstructed in the new Radiological Sciences Institute, and responsibility for those operations 1840 

would transfer to the Radiochemistry Key Facility.  Potential impacts of construction and 1841 

operation of the new Radiological Sciences Institute are evaluated in Appendix G. 1842 

3.3.3.8 Waste Management Operations:  Radioactive Liquid Waste Treatment Facility 1843 

Radioactive Liquid Waste Treatment Facility capabilities and activity levels are described in 1844 

Table 3–15.  Under the Expanded Operations Alternative, the Waste Transport, Receipt, and 1845 

Acceptance capability and the Radioactive Liquid Waste Treatment capability would operate at 1846 

increased levels.  In addition to operating the new influent storage facility, a replacement for the 1847 

existing Radioactive Liquid Waste Treatment Facility Building would be constructed in TA-50, 1848 

with an estimated date of start of operations in 2012.  New low-level radioactive waste and 1849 

transuranic waste treatment facilities would be constructed, and low-level radioactive waste and 1850 

transuranic waste processes would be modified to achieve greater reliability, redundancy, and 1851 

flexibility.  Portions of the existing facility would be demolished.  New equipment would be 1852 

purchased; some existing equipment might be used to supplement the new equipment.  1853 

Evaporation tanks would be installed in TA-52 to minimize the discharge of treated liquid 1854 

effluent from the Radioactive Liquid Treatment Waste Facility to the environment.  Treated 1855 
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effluent would be conveyed to the evaporation tanks through a pipeline installed between TA-50 1856 

and TA-52.  Potential impacts of this project are evaluated in Appendix G. 1857 

3.3.3.9 Los Alamos Neutron Science Center 1858 

Under the Expanded Operations Alternative, there would be no change in activity levels from the 1859 

No Action Alternative, described in Table 3–16.  The LANSCE Refurbishment Project, however, 1860 

would be implemented.  This project, which would include renovations and improvements to the 1861 

existing facility to increase its reliability and extend its operation into the future, is described in 1862 

Appendix G. 1863 

3.3.3.10 Waste Management Operations:  Solid Radioactive and Chemical Waste 1864 

Facilities 1865 

Under the Expanded Operations Alternative, most capabilities would continue to operate at the 1866 

same activity levels described for the No Action Alternative in Table 3–17.  Activity levels for 1867 

the Waste Characterization, Packaging, and Labeling; and the Waste Transport, Receipt, and 1868 

Acceptance capabilities would increase to accommodate additional transuranic waste resulting 1869 

from increased pit production at the Plutonium Facility Complex.  Storage and shipment of 1870 

transuranic waste and disposal of low-level radioactive waste from DD&D and remediation 1871 

activities would increase.  In addition, the Waste Retrieval capability would be restarted to 1872 

retrieve the transuranic waste stored in pits, shafts, and trenches in TA-54, Area G, as described 1873 

in Table 3–17. 1874 

Within the Waste Storage capability, efforts to support the Off-Site Source Recovery Project 1875 

would be expanded to accommodate expansion of the project to include additional types and 1876 

concentrations of sealed sources.  This project, which involves recovery of radioactive sources 1877 

and devices (primarily sealed sources) that pose a potential risk to health, safety or national 1878 

security, is evaluated in Appendix J. 1879 

Several new construction and upgrade projects would be implemented at the Solid Chemical and 1880 

Radioactive Waste Facilities under the Expanded Operations Alternative.  These projects would 1881 

include construction and operation of a facility and equipment to retrieve and process remote-1882 

handled transuranic waste; procurement of additional and upgraded equipment for transuranic 1883 

waste processing; construction and operation of a new TRU (Transuranic) Waste Facility 1884 

(formerly the Transuranic Waste Consolidation Facility) in a TA along the Pajarito Road 1885 

corridor; and construction and operation of a new access control station, low-level radioactive 1886 

waste compactor building, and low-level radioactive waste certification building in TA-54.  1887 

Potential impacts of construction and operation of these projects are analyzed in Appendix H. 1888 

3.3.3.11 Plutonium Facility Complex 1889 

Under the Expanded Operations Alternative, the Plutonium Facility Complex at TA-55 would 1890 

increase pit production to 50 certified pits per year to meet the near-term needs of the Stockpile 1891 

Stewardship Program.  Pit production is proposed at a rate of 50 certified pits per year, but 1892 

NNSA may need to produce more than 50 pits to obtain 50 certified pits.  Therefore, the 1893 

environmental impact analyses in this SWEIS are based on the production rate of 80 pits per 1894 
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year, both to provide NNSA sufficient flexibility to obtain 50 certified pits each year and to 1895 

bound the environmental impacts of producing 50 certified pits per year.  Increased pit 1896 

production would impact all capabilities at the Plutonium Facility Complex, as shown in 1897 

Table 3–18, and would also cause changes in activity levels at other Key Facilities.  For example, 1898 

a portion of the increased levels of transuranic waste processing that would occur at the Solid 1899 

Radioactive and Chemical Waste Facilities under this alternative would result from increased pit 1900 

production. 1901 

In addition, under the Expanded Operations Alternative, activities in support of mixed oxide fuel 1902 

fabrication would increase.  Up to 500 pits would be disassembled and up to 460 pounds 1903 

(210 kilograms) of plutonium oxide would be polished annually and stored pending shipment to 1904 

the Savannah River Site for use at the Mixed Oxide Fuel Fabrication Facility.  Also, mixed oxide 1905 

fuel stored in TA-55 would be reconfigured for more compact storage and eventual 1906 

transportation offsite.  Two containers with approximately 1,455 pounds (660 kilograms) of 1907 

mixed oxide fuel in the form of ceramic pellets enclosed in fuel rods are stored at the Plutonium 1908 

Facility Complex in their Type B shipping containers.  Under this alternative, the pellets would 1909 

be removed from the fuel rods and repackaged into smaller containers for storage in the special 1910 

nuclear material vault pending transport to other DOE sites in Type B containers. 1911 

The Plutonium Facility Complex Refurbishment Project has been proposed to modernize and 1912 

upgrade existing facilities and infrastructure at the TA-55 complex.  This project is part of a 1913 

comprehensive, long-term strategy to extend the life of TA-55 so that it can continue to operate 1914 

safely, securely, and effectively for at least another 25 years.  The project would be executed 1915 

through a series of subprojects at TA-55; 21 high-priority subprojects and other less-critical 1916 

subprojects have been proposed.  The subprojects focus on high-priority facility systems and 1917 

components that would improve overall Plutonium Facility reliability and are critical to facility 1918 

and program operations.  Proposed upgrades and renovations are described and potential impacts 1919 

evaluated in Appendix G. 1920 

Another proposed project is construction and operation of a high-energy x-ray radiography 1921 

facility in TA-55 to relocate this capability from TA-8.  Examination of nuclear items and 1922 

components through radiography is a key process in verifying the safety and reliability of the 1923 

U.S. nuclear weapons stockpile.  Movement of these nuclear items and components between 1924 

TA-55 and TA-8, a distance of 4.5 miles (7.2 kilometers), was difficult prior to 1925 

September 11, 2001, but was stopped after that date because increased demands on security 1926 

personnel impacted the availability of security resources.  The capability for high-energy x-ray 1927 

radiography that eliminates the need for transporting nuclear items and components outside the 1928 

security perimeter of TA-55 is needed to meet mission milestones and deadlines. 1929 

The proposed new facility in TA-55 would have between 5,000 to 8,500 square feet (460 to 1930 

790 square meters) of floor space and would be no more than two stories high, with the second 1931 

floor below ground level.  Constructing and operating this facility in TA-55 would eliminate the 1932 

need to move nuclear components and items from TA-55 and would allow this type of 1933 

nondestructive examination to resume at LANL.  The proposed facility is described and potential 1934 

impacts evaluated in Appendix G. 1935 
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3.4 Preferred Alternative 1936 

NNSA’s Preferred Alternative for continued operation of LANL is the Expanded Operations 1937 

Alternative.  This alternative includes fabrication of up to 50 certified pits per year (80 pits per 1938 

year using multiple shifts) at the Plutonium Facility Complex in TA-55, as well as increased 1939 

activity levels at certain other Key Facilities (such as the Chemistry and Metallurgy Research 1940 

Replacement Facility) to support this level of pit production.  Proposed increases in activity 1941 

levels would be implemented and new capabilities would be added to existing Key Facilities.  1942 

Capabilities, activity levels, and projects identified under the No Action Alternative that remain 1943 

unchanged under the Expanded Operations Alternative would continue as described.  NNSA 1944 

would undertake activities to facilitate compliance with the Consent Order and remediation of 1945 

the MDAs, as well as other closure and DD&D projects.  The proposed projects discussed in the 1946 

appendices to this SWEIS would proceed, commensurate with funding. 1947 

However, full implementation of the Preferred Alternative may be affected by future 1948 

programmatic decisions.  NNSA has not committed to implementing its earlier 2004 decision 1949 

(69 FR 6967) to construct and operate the nuclear facility portion of the Chemistry and 1950 

Metallurgy Research Replacement Facility, pending decisions related to its new Complex 2030 1951 

strategy for the nuclear weapons complex.  Programmatic decisions may cause NNSA to 1952 

determine it is appropriate to proceed with construction and operation of the nuclear facility 1953 

portion of the Chemistry and Metallurgy Research Replacement Facility at LANL, as envisioned 1954 

in the 2004 ROD, or it may select another site within the DOE nuclear weapons complex (as part 1955 

of a consolidated plutonium center) or decide to provide these capabilities as an integrated part of 1956 

a consolidated nuclear production center.  Both the consolidated plutonium center and the 1957 

consolidated nuclear production center are subjects of the Complex 2030 SEIS, for which a ROD 1958 

is expected in late 2008. 1959 

3.5 Alternatives Considered but Not Analyzed in Detail in the Site-Wide Environmental 1960 

Impact Statement 1961 

Among the comments received during the scoping process were suggestions for additional 1962 

alternatives that should be considered in the SWEIS, including a “Greener Alternative” and a 1963 

“true No Action Alternative” (or shutdown alternative). 1964 

A Greener Alternative was evaluated in the 1999 SWEIS.  The name and general description of 1965 

the alternative were provided by interested citizens as a result of the scoping process for that 1966 

SWEIS.  This alternative included LANL capabilities existing at that time with an emphasis on 1967 

work performed in support of basic science, waste minimization and treatment, nuclear weapons 1968 

dismantlement, nonproliferation, and other areas of national and international importance.  While 1969 

the Greener Alternative contained components of both the No Action and the Expanded 1970 

Operations Alternatives evaluated in the 1999 SWEIS, the operational focus was on science, 1971 

waste management, and nuclear weapons dismantlement.  NNSA is not evaluating a similar 1972 

alternative in this SWEIS because, as stated in the 1999 SWEIS ROD (see Appendix A), a 1973 

Greener Alternative would not support the nuclear weapons mission assigned to LANL.  It 1974 

should be noted, however, that important aspects of the Greener Alternative evaluated in the 1975 

1999 SWEIS, specifically optimization of work in the field of nonproliferation of weapons of 1976 

mass destruction, as well as enhanced weapons dismantlement work, have been incorporated into 1977 
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the No Action Alternative analyzed in this new SWEIS.  Other aspects of the Greener Alternative 1978 

in the 1999 SWEIS also incorporated into the No Action Alternative of this SWEIS include 1979 

enhanced research related to national health issues, waste minimization and environmental 1980 

restoration technologies, and international nuclear safety. 1981 

The alternative characterized as a “true No Action Alternative,” in which all operations at LANL, 1982 

including production and testing in support of stockpile stewardship would cease, is not a 1983 

reasonable No Action Alternative.  Thus, NNSA is not analyzing it in this SWEIS.  Ceasing 1984 

operations would result in a loss of support to nonproliferation efforts and research aiding the 1985 

fight against terrorism.  Because these activities are vital to national security and are among the 1986 

major components of the mission assigned to LANL by NNSA, this alternative is not considered 1987 

a reasonable alternative.  This SWEIS updates previous EISs that have provided information 1988 

supporting a number of decisions about operations at LANL.  In such situations, an alternative 1989 

that assumes LANL would cease all mission-related work is not reasonable. 1990 

3.6 Summary of Environmental Consequences 1991 

This section summarizes the impacts analyses performed for this SWEIS to provide an 1992 

understanding of the overall consequences of each of the proposed alternatives and how the 1993 

alternatives compare to each other.  Chapter 5 of this SWEIS contains the detailed environmental 1994 

analyses.  Section 3.6.1 presents an overview for each of the resource areas, highlighting issues, 1995 

concerns, or positive impacts.  Table 3–19 (located at the end of Section 3.6.1) summarizes the 1996 

potential consequences of each alternative by resource area.  Section 3.6.2 is a summary of the 1997 

cumulative impacts analyses that considers operating LANL in the context of other past, present, 1998 

and reasonably foreseeable actions. 1999 

The Expanded Operations Alternative includes implementation of specific projects evaluated in 2000 

the appendices to this SWEIS.  As discussed in Chapter 1, however, the NNSA Administrator 2001 

may make decisions on individual projects or proposed activities rather than making a single 2002 

decision to implement an entire alternative.  While Section 3.6.1 summarizes the impacts from 2003 

these projects as part of the Expanded Operations Alternative, Section 3.6.3 summarizes the 2004 

environmental consequences of each of the individual proposed projects evaluated in 2005 

Appendices G, H, I, and J.  This individual treatment is intended to facilitate the decision process 2006 

by providing an understanding of how each of the proposed projects could affect the overall 2007 

impacts of continued operations at LANL.4  NNSA plans to implement the actions necessary to 2008 

comply with the Consent Order regardless of whether it implements other actions analyzed in this 2009 

SWEIS. 2010 

3.6.1 Comparison of Potential Consequences of Alternatives for Continued Operation at 2011 

Los Alamos National Laboratory 2012 

This section focuses on the overall LANL site, providing an overview of impacts for each 2013 

SWEIS alternative and resource area to provide an understanding of the total potential impacts of 2014 

each alternative.  Table 3–19, located at the end of this section, compares the environmental 2015 

consequences of the three SWEIS alternatives. 2016 

                                                 
4 Possible impacts from a project addressed in this SWEIS to a potential release site covered under the Consent Order would be 
addressed through the accelerated cleanup process described in Section VII.F of the Consent Order. 
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Land Use 2017 

Under the No Action Alternative, the conveyance of land from LANL to Los Alamos County and 2018 

the New Mexico Department of Transportation, and transfer of land to the Department of the 2019 

Interior (to be held in trust for the Pueblo of San Ildefonso) would continue.  Of the 4,078 acres 2020 

(1,650 hectares) identified under Public Law 105-119, about 1,820 acres (737 hectares) remain to 2021 

be transferred.  This land conveyance and transfer, and the Power Grid Upgrades Project, could 2022 

impact site and regional land use.  Effects of these actions include reduction in the size of LANL, 2023 

possible changes in offsite land use from development following transfer, loss of recreational 2024 

opportunities, and changes in site land use.  Impacts would be similar under the Reduced 2025 

Operations Alternative.  Under the Expanded Operations Alternative, in addition to the impacts 2026 

of the No Action Alternative, changes to land use could occur as the result of projects such as the 2027 

Replacement Office Buildings Project, Radiological Sciences Institute Project, TA-18 Closure 2028 

Project, MDA Remediation Project,5 Radioactive Liquid Waste Treatment Facility Upgrade 2029 

Project, Waste Management Transition Project, Science Complex Project, Remote Warehouse 2030 

and Truck Inspection Station Project, and Security-Driven Transportation Modifications Project.  2031 

While actions associated with these projects would in many cases be compatible with existing 2032 

land use plans, there is no provision in the current plans for the new bridge that could be 2033 

constructed over Sandia Canyon under Auxiliary Action B of the Security-Driven Transportation 2034 

Modifications Project.  Although no major changes in land use would occur in most cases, 2035 

environmental remediation occurring for all alternatives could lead to fewer restrictions on land 2036 

use.  The fewest restrictions on land use would occur under the Removal Option for the MDA 2037 

Remediation Project upon completion of remedial actions. 2038 

Visual Environment 2039 

Under the No Action Alternative, possible development following conveyance and transfer of 2040 

land could degrade the views of presently undeveloped areas.  For many projects, impacts to the 2041 

visual environment would be limited to the construction phase.  Once complete, most projects 2042 

would be minimally visible from offsite locations, but more noticeable from closer vantage 2043 

points; however, near views are often restricted to LANL employees.  Under all alternatives, 2044 

environmental remediation activities at some potential release sites could be publicly visible 2045 

while remediation occurs.  Power grid upgrades could adversely impact the views in previously 2046 

undisturbed areas.  Impacts under the Reduced Operations Alternative would be similar to those 2047 

identified for the No Action Alternative. 2048 

Although in many cases impacts to the visual environment from implementation of the Expanded 2049 

Operations Alternative would be similar those associated with the No Action Alternative, a 2050 

number of proposed projects would cause noticeable changes to the visual environment.  2051 

Capping or removing MDAs under the MDA Remediation Project would temporarily disturb 2052 

areas or involve the use of temporary containment structures that could be visible in some cases.  2053 

MDA Remediation Project activities would increase the visibility of the borrow pit in TA-61; 2054 

and the Security-Driven Transportation Modifications Project would cause the construction of 2055 

roads, parking lots, and new bridges over a site canyon.  Additional visible bridges could be 2056 

                                                 
5 The phrase MDA Remediation Project is used in this SWEIS as a general term for environmental remediation activities under 
the Consent Order, addressing MDAs and other potential release sites. 
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constructed over site canyons if the auxiliary actions were selected.  In addition, new buildings 2057 

associated with the Replacement Office Buildings and Science Complex Projects would be 2058 

readily visible from West Jemez or Pajarito Roads.  The new building associated with the 2059 

Remote Warehouse and Truck Inspection Station would be visible from East Jemez Road.  2060 

Establishment of evaporation tanks for final treatment of effluent from the Radioactive Liquid 2061 

Waste Treatment Facility would cause a permanent change to the visual environment in the area 2062 

near the border of TA-52 and TA-5.  There would be a break in forest cover that could be seen 2063 

from areas west of LANL.  The removal of old buildings would enhance the visual environment 2064 

at both TA-18 and TA-21, and the visual environment at TA-21 could further change in the 2065 

longer term if development takes place.  Also, removal of the domes in TA-54 as part of the 2066 

Waste Management Facilities Transition Project would have a beneficial impact on views of the 2067 

site from both near (including the Pueblo of San Ildefonso) and far.  Construction of the TRU 2068 

Waste Facility, however, has the potential to impact the visual environment, including views 2069 

from San Ildefonso Pueblo lands, depending on its location. 2070 

Geology and Soils 2071 

There is little difference in the impacts on geologic resources for the No Action and Reduced 2072 

Operations Alternatives; however, the impacts from the Expanded Operations Alternative would 2073 

be distinctly different.  Under the Expanded Operations Alternative, facility construction and 2074 

DD&D for the following projects would impact geologic materials:  Physical Science Research 2075 

Complex, Replacement Office Buildings, Radiological Sciences Institute, Radioactive Liquid 2076 

Waste Treatment Facility Upgrade, TA-55 Radiography Facility, Science Complex, Remote 2077 

Warehouse and Truck Inspection Station, TA-21 DD&D, Waste Management Facilities 2078 

Transition, and the Security-Driven Transportation Modifications.  A total of approximately 3.2 2079 

million cubic yards (2.5 million cubic meters) of soil and rock would be disturbed if all of these 2080 

projects were implemented. 2081 

In addition, MDA remediation in compliance with the Consent Order would have a major impact 2082 

on geologic resources.  MDA remediation would require 1.2 million to 2.5 million cubic yards 2083 

(0.9 million to 1.9 million cubic meters) of crushed tuff and other materials for 2084 

evapotranspiration covers under the Capping Option, or up to 2.2 million cubic yards (1.7 million 2085 

cubic meters) of backfill and surface materials under the Removal Option.  These geologic 2086 

resources would be available either at LANL or from nearby offsite sources. 2087 

Under all three alternatives, remediation of potential release sites would continue to remove 2088 

existing contaminants from soils and shallow bedrock at LANL.  This impact would be greatest 2089 

under the Expanded Operations Alternative because the largest area and volume of contaminated 2090 

soil would be remediated.  The use of standard construction methods and best management 2091 

practices would minimize the potential for erosion and release of soils during construction and 2092 

decrease the potential for erosion, slope failure, and contaminant releases after remediation is 2093 

complete. 2094 

Water Resources 2095 

There would be only minor adverse impacts on surface water quality and quantity from the 2096 

No Action Alternative.  There could be significant beneficial impacts on Sandia Canyon if the 2097 
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effluent from the Sanitary Wastewater Systems Plant is used as cooling water at the Metropolis 2098 

Center for Modeling and Simulation.  Under the Reduced Operations Alternative, the elimination 2099 

of cooling tower effluent from LANSCE would result in a significant reduction of effluent 2100 

discharge to Los Alamos Canyon.  The Expanded Operations Alternative could have beneficial 2101 

impacts on surface water quality due to the installation of new treatment technologies associated 2102 

with the Radioactive Liquid Waste Treatment Facility Upgrade Project, and the possible 2103 

elimination of the Radioactive Liquid Waste Treatment Facility discharge to Mortandad Canyon 2104 

if the auxiliary action to evaporate treated effluents were implemented.  Complete DD&D of 2105 

TA-21 under the Expanded Operations Alternative would eliminate two industrial effluent 2106 

outfalls, which would have a minor beneficial impact on Los Alamos Canyon.  Environmental 2107 

remediation under all alternatives would have positive impacts on surface water quality; 2108 

implementation of the MDA Remediation Project under the Expanded Operations Alternative 2109 

would have additional beneficial impacts on surface water quality due to the potential removal or 2110 

stabilization of contaminants at the MDAs.  Removal of the flood retention structure in Pajarito 2111 

Canyon under all the alternatives could impact floodplains downstream immediately following 2112 

removal.  None of the alternatives would likely have any other impacts on floodplains. 2113 

There would be no changes in the flow of contaminants to the alluvial or regional groundwater as 2114 

a result of the No Action Alternative, except for that achieved from continuing the environmental 2115 

remediation program that existed before the Consent Order.  Most impacts to groundwater 2116 

resources identified as occurring under the No Action Alternative would also occur under the 2117 

Reduced Operations Alternative.  Long-term impacts might be reduced by elimination of some of 2118 

the canyon-outfalls and reduction of water use.  Direct and indirect impacts to groundwater as a 2119 

result of proposed construction and operations under the Expanded Operations Alternative would 2120 

also be similar to those described for the No Action Alternative.  Under the Expanded Operations 2121 

Alternative, water usage would be greater than the range of LANL’s water use over the last 2122 

7 years, but within the range of use over the last 14 years.  Therefore, impacts to the water levels 2123 

in the regional aquifer from withdrawals to supply LANL would be within historical levels.  The 2124 

effects of either an MDA Capping or Removal Option under the Expanded Operations 2125 

Alternative would not appreciably affect the rate of transport of contaminants presently in the 2126 

vadose zone in the near term, but would likely reduce very long-term migration of contaminants 2127 

and corresponding impacts on the environment from wastes present in the MDAs. 2128 

Air Quality 2129 

Nonradiological air pollutant emissions from operations at LANL would continue within the 2130 

limits of the operating air permit under all the alternatives.  Reductions in emissions would occur 2131 

under the Reduced Operations Alternative from reduced high explosives processing and testing, 2132 

shutdown of LANSCE and the Pajarito Site (TA-18), and a smaller construction scope.  A minor 2133 

increase in operations emissions could occur under the Expanded Operations Alternative, but 2134 

emissions would remain within the limits of the operating permit.  Increased employment under 2135 

the Expanded Operations Alternative could result in an increase in air pollutant emissions from 2136 

additional vehicles of employees commuting from Santa Fe and Rio Arriba County and other 2137 

locations and waste and materials shipments.  Temporary localized increases in air pollutant 2138 

emissions from construction, DD&D, and remediation activities would occur under all 2139 

alternatives, but under the Expanded Operations Alternative the emissions would be larger.  2140 

These activities could result in exceedances of short-term ambient standards for nitrogen oxides 2141 
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and carbon monoxide for some projects where activities are near the site boundary or public 2142 

roads unless these activities are properly controlled.  Appropriate management controls and 2143 

scheduling would be used to minimize impacts on the public and to meet regulatory 2144 

requirements.  Development by others of lands conveyed and transferred could result in air 2145 

quality impacts. 2146 

Radiological air emissions from normal operations under the No Action Alternative would be 2147 

dominated by short-lived gaseous mixed activation products emitted from LANSCE (TA-53).  2148 

Under the Reduced Operations Alternative, a reduction in the activity levels of some Key 2149 

Facilities (including the continued use of the Chemistry and Metallurgy Research Building), and 2150 

the shutdown of LANSCE and the Pajarito Site (TA-18) would greatly reduce the amount of 2151 

radiological air emissions.  Under the Expanded Operations Alternative, some small increases in 2152 

radiological air emissions compared to the No Action Alternative would result from increased 2153 

LANL activities and the operation of new facilities.  These emissions would be dominated by 2154 

operations at LANSCE.  There could be temporary additions to radiological air emissions if the 2155 

New Mexico Environment Department selects exhumation as the corrective measure for any of 2156 

the MDAs. 2157 

Noise 2158 

Under the No Action Alternative, noise impacts from operations at LANL would be similar to 2159 

the impacts from recent operations, including noise from explosives testing and traffic.  2160 

Construction, DD&D, and remediation activities would result in a minor increase in offsite noise 2161 

impacts to the public from equipment use and traffic under the No Action and Reduced 2162 

Operations Alternatives.  Under the Reduced Operations Alternative, however, a minor reduction 2163 

in explosives testing noise would occur, as well as a minor decrease in construction and DD&D 2164 

noise impacts compared to the No Action Alternative.  Under the Expanded Operations 2165 

Alternative, minor to moderate increases in traffic noise could occur from changes in traffic 2166 

patterns due to increased construction, MDA remediation, DD&D activities, and increased 2167 

employment at LANL.  In addition, increased equipment-related noise impacts would occur from 2168 

additional construction, DD&D, and MDA remediation activities.  Activities near the site 2169 

boundary or increases in truck traffic noise under various MDA remediation options could result 2170 

in some public annoyance.  Development by others of lands conveyed and transferred could also 2171 

result in noise impacts. 2172 

Ecological Resources 2173 

Under the No Action Alternative, a number of actions would result in impacts on ecological 2174 

resources.  For example, conveyance of land to the county could result in the loss of 770 acres 2175 

(312 hectares) of habitat through possible future development.  Therefore, impacts such as loss 2176 

and displacement of wildlife would take place.  The Wildfire Hazard Reduction Program would 2177 

have short-term adverse impacts on wildlife due to activities such as tree trimming, but would 2178 

produce long-term benefits from returning the forest to a condition similar to that which existed 2179 

in the past.  Increased forest health could also benefit the Mexican spotted owl at LANL and 2180 

across the region.  Impacts from the Reduced Operations Alternative generally would be similar 2181 

to the No Action Alternative. 2182 

2183 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 

 
 

 
3-78 Concurrence Draft 7/9/2007 

Under the Expanded Operations Alternative, however, impacts on ecological resources would be 2183 

larger than those of the No Action Alternative.  A number of projects could impact habitat and 2184 

wildlife.  Those impacts mostly would be temporary disturbances during construction and 2185 

demolition; however, if all of the proposed projects were implemented, up to about 170 acres 2186 

(69 hectares) of habitat would be lost; borrow pit expansion, if required, would disturb some 2187 

additional acreage.  Most habitat loss would be associated with the Security-Driven 2188 

Transportation Modifications Project (30 acres [12 hectares] and its two auxiliary actions 2189 

(91 acres [37 hectares]).  Temporary disturbances to habitat and displacement of wildlife could 2190 

occur from environmental remediation under all alternatives; however, because material disposal 2191 

areas are mostly grassy, open areas, temporary habitat disturbances associated with the MDA 2192 

Remediation Project under the Expanded Operations Alternative would be mostly associated 2193 

with remediation support activities such as operation of temporary storage areas for capping 2194 

materials.  Withdrawal of crushed tuff from the TA-61 borrow pit to support MDA remediation 2195 

may cause loss of habitat at the borrow pit for the Mexican spotted owl; Section 7 consultation 2196 

with the U.S. Fish and Wildlife Service would be required. 2197 

Impacts to the Mexican spotted owl, bald eagle, and southwestern willow flycatcher were 2198 

evaluated in a biological assessment prepared by DOE (LANL 2006c).  This biological 2199 

assessment determined that activities associated with many projects may affect, but were not 2200 

likely to adversely affect, these species.  Regarding the Security-Driven Transportation 2201 

Modifications Project, the U.S. Fish and Wildlife Service determined that provided that 2202 

reasonable and prudent measures are taken, construction of a span bridge over Ten Site Canyon 2203 

would not result in adverse affects to the Mexican spotted owl.  Further consultation would be 2204 

needed, however, if a land bridge was to be used.  A determination of potential impacts from 2205 

construction of the auxiliary action bridges associated with the Security-Driven Transportation 2206 

Modifications Project could not be made because bridge locations and final designs were not 2207 

known.  Thus, further consultation with the U.S. Fish and Wildlife Service would be required 2208 

prior to bridge construction.  Depending on where the TRU Waste Facility would be located, 2209 

consultation could be required prior to building this facility since construction could affect both 2210 

core and buffer habitat of the Mexican spotted owl. 2211 

Human Health 2212 

None of the alternatives would result in an increase in latent cancer fatalities (LCFs) in the 2213 

population; and all doses estimated for the maximally exposed individual (MEI), a hypothetical 2214 

individual located at the site boundary, would meet the regulatory limit of 10 millirem per year 2215 

(40 CFR Part 61.92).  Under the No Action Alternative, radiological air emissions from 2216 

LANSCE (TA-53) would be responsible for over 70 percent of the estimated population dose of 2217 

30 person-rem per year; emissions from the firing sites (TA-15 and TA-36) would contribute 2218 

approximately 20 percent.  Under the No Action Alternative, the dose to the MEI would be about 2219 

7.8 millirem per year, with 7.5 millirem attributable to emissions from LANSCE.6  Under the 2220 

Reduced Operations Alternative, estimated annual doses to the population and the MEI would be 2221 

reduced by approximately 80 percent and 90 percent, respectively, compared to the No Action 2222 

                                                 
6 Administrative controls established at LANSCE to regulate beam operations as emissions levels increase require operational 
changes to prevent the generation of excessive radioactive air emissions, so that the maximum dose to the LANL site-wide MEI 
from air emissions at LANSCE is 7.5 millirem per year or less. 
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Alternative.  This reduction would largely be due to the shutdown of LANSCE, along with minor 2223 

reductions from termination of operations at the Pajarito Site, lower levels of high explosives 2224 

processing and testing, and continued use of the Chemistry and Metallurgy Research Building.  2225 

Under the Expanded Operations Alternative, there would be small increases in emissions from 2226 

the Plutonium Facility Complex from increased pit manufacturing activity and reduced emissions 2227 

from the Pajarito Site and TA-21, which would result in slight increases in the estimated doses to 2228 

the public and the MEI from routine operations compared to the No Action Alternative.  In 2229 

addition, there could be temporary increases in offsite doses if the Removal Option were 2230 

implemented for MDA cleanup.  The annual population dose could increase by about 20 percent 2231 

to approximately 36 person-rem per year, and the MEI dose could increase by about 5 percent to 2232 

approximately 8.2 millirem per year. 2233 

On an individual worker basis, impacts to worker health would be the same across all 2234 

alternatives.  Application of procedures designed to ensure safe worker environments would 2235 

control exposure to radiation, chemicals, and biological agents.  Individual radiation doses would 2236 

be maintained below the DOE limit of 5 rem per year, with a goal of limiting the dose to 2 rem 2237 

per year from external exposure.  Under normal operating conditions, no adverse effects from 2238 

chemical or biological exposures would be expected. 2239 

The collective dose for workers would be about 280 person-rem per year under the No Action 2240 

Alternative.  Under the Reduced Operations Alternative, the dose would drop to 257 person-rem 2241 

annually due to the cessation of TA-18 activities and the shutdown of LANSCE.  Under the 2242 

Expanded Operations Alternative, collective doses would differ depending on the actions taken 2243 

to remediate the MDAs.  If the MDA Capping Option were implemented, the collective dose 2244 

would be about 407 person-rem per year.  This increase in dose over the No Action Alternative is 2245 

primarily associated with manufacturing up to 80 pits per year at the Plutonium Facility 2246 

Complex.  If the MDA Removal Option were implemented, waste in the MDAs would be 2247 

removed rather than capped in place.  In this case, the collective dose would be about 2248 

543 person-rem annually.  The annual average worker dose contributed by the MDA 2249 

Remediation Project alone would range from about 1 (MDA capping) to 137 (MDA removal) 2250 

person-rem. 2251 

Cultural Resources 2252 

Under the No Action Alternative, potential impacts to cultural resources include conveyance or 2253 

transfer of lands containing cultural resources from DOE.  Further, there is potential for damage 2254 

to these resources from development and for adverse effects on historic buildings from 2255 

demolition and remodeling.  From a positive standpoint, the Trails Management Program could 2256 

enhance cultural resource protection by limiting public access to certain trails or trail segments.  2257 

Documentation could be required to resolve possible adverse effects from demolishing and 2258 

remodeling historic buildings involved in high explosives processing and testing.  Impacts from 2259 

the Reduced Operations Alternative generally would be similar to those described for the 2260 

No Action Alternative. 2261 

Under the Expanded Operations Alternative, many impacts would also be similar to those that 2262 

would occur under the No Action Alternative.  In general, individual projects would have a 2263 

minimal potential for impacting archaeological resources because most projects would not be 2264 
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located in the immediate area of archaeological sites; however, the proposed TRU Waste Facility 2265 

has the potential to directly impact archaeological resources depending on its location, which has 2266 

yet to be determined.  Potentially affected resources would be protected by LANL requirements 2267 

for protecting sensitive areas.  Additionally, the implementation of LANL requirements would 2268 

ensure that any proposed demolition or modification of existing historic buildings and structures 2269 

would be in keeping with A Plan for the Management of Cultural Heritage at Los Alamos 2270 

National Laboratory, New Mexico (LANL 2006k).  If the auxiliary actions to build bridges 2271 

across canyons as part of the Security-Driven Transportation Modifications Project were 2272 

implemented, certain traditional cultural properties could be adversely affected.  Also, the 2273 

proposed TRU Waste Facility has the potential to impact the view from traditional cultural 2274 

properties if constructed within certain locations of the Pajarito Road corridor.  Removal of the 2275 

domes from Area G of TA-54 as part of the Waste Management Facilities Transition Project, 2276 

however, would have a positive effect on views from Pueblo of San Ildefonso lands. 2277 

Possible impacts to cultural resources from environmental restoration would be reviewed for all 2278 

potential release sites and protective measures taken as needed.  There would be no direct 2279 

impacts to cultural resources from either capping or removing material disposal areas under the 2280 

Expanded Operations Alternative.  Any temporary support areas needed for MDA remediation 2281 

would be located and operated to be protective of cultural resources. 2282 

Socioeconomics 2283 

Under the No Action Alternative, no change in the socioeconomic impacts on the region from 2284 

those currently being observed would be expected.  As a major employer, LANL provides large 2285 

socioeconomic contributions to the region.  Impacts from the Reduced Operations Alternative 2286 

would be similar to those associated with the No Action Alternative.  Under the Reduced 2287 

Operations Alternative, however, direct employment at LANL would be expected to decrease by 2288 

about 3.7 percent (500 jobs) due to the closure of LANSCE, the reduction in high explosives 2289 

processing and testing, and the cessation of TA-18 activities.  This decrease in LANL 2290 

employment would also be expected to indirectly result in additional job losses in the region.  2291 

The combined loss of employment due to both direct and indirect job losses would be 2292 

approximately 1,030 positions, but these losses are not expected to have a major adverse impact 2293 

on the regional economy because the losses would be small in comparison to the total 2294 

employment base for the region (less than 1 percent).   2295 

Under the Expanded Operations Alternative, jobs would be added at LANL to support the 2296 

increased workload.  It is projected that, compared to the 2005 level, up to 600 jobs by 2007 and 2297 

1,890 jobs by 2011 would be added at LANL, in addition to 640 indirect jobs by 2007 and 2,000 2298 

indirect jobs by 2011.  Although the addition of these positions would be beneficial from an 2299 

economic standpoint, the influx of workers would place demands on the regional infrastructure in 2300 

terms of additional housing needs, schools, and community services.  There is currently a 2301 

housing shortage in Los Alamos County, although the county is planning for additional housing 2302 

that could allow more employees to live within its borders.  Rio Arriba and Santa Fe counties 2303 

also would be expected to grow as a result of LANL employment increases.  Considering that 2304 

LANL positions are some of the highest paying positions in the region, the benefits associated 2305 

with these positions in terms of increased revenues and taxes should more than offset any 2306 

drawbacks.  This is especially true in light of regional growth projections that show the region 2307 
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growing at a rate in line with LANL’s projected growth rate under the Expanded Operations 2308 

Alternative. 2309 

Infrastructure 2310 

Utility infrastructure demands for electricity, natural gas, and water are projected to increase in 2311 

the LANL region of influence through 2011 regardless of the alternative selected in this SWEIS, 2312 

mainly due to increasing demands among other Los Alamos County users who rely upon the 2313 

same utility systems as LANL.  Total projected utility infrastructure requirements are 2314 

summarized for LANL operations and for other Los Alamos County users in Table 3–19.  Under 2315 

the No Action Alternative, the total energy and peak load requirements would be about 2316 

49 percent and 74 percent, respectively, of the capacity of the power pool serving the Los Alamos 2317 

area.  Natural gas requirements and water requirements respectively would be about 27 percent 2318 

and 90 percent of system capacity.  For the Reduced and Expanded Operations Alternatives, 2319 

respectively, projected electricity requirements would be about 39 and 63 percent of capacity, 2320 

peak load demand would be about 54 percent and 96 percent of capacity, natural gas 2321 

requirements would be about 27 percent and 29 percent of capacity, and water requirements 2322 

would be about 85 percent and 98 percent of capacity.  Projections for natural gas demand show 2323 

less variation across the alternatives because the demand is controlled mainly by space heating 2324 

requirements, which are affected less than other utilities by operational levels.  LANSCE 2325 

operations have a major effect on LANL’s demand for water and electricity.  LANSCE has 2326 

historically accounted for as much as 25 percent of total water demand and 50 percent of 2327 

electrical demand at LANL. 2328 

Under the Expanded Operations Alternative, peak load demand would approach the capacity of 2329 

the Los Alamos Power Pool.  Similarly, the water demand under the Expanded Operations 2330 

Alternative could approach the Los Alamos Water Supply System’s available water rights.  This 2331 

potential exists because of the projected infrastructure requirements for increased operations at 2332 

LANL and the forecasted demands of other non-LANL users in Los Alamos County.  2333 

Completion of a new transmission line and other upgrades, however, would reduce any concerns 2334 

about peak load capacity.  Also there are plans to install a second new combustion turbine 2335 

generator at the TA-3 Co-Generation Complex, if needed.  The second generator would add an 2336 

additional 20 megawatts (175,200 megawatt-hours) of generating capacity.  As for future water 2337 

needs, Los Alamos County, as owner and operator of the Los Alamos Water Supply System, is 2338 

currently pursuing use of the San Juan-Chama Transmountain Diversion Project to secure 2339 

additional water for its customers, including LANL.  This would supply the Los Alamos area 2340 

with up to an additional 391 million gallons (1,500 million liters) of water per year, an increase 2341 

in capacity of approximately 20 percent. 2342 

Waste Management 2343 

Under the No Action Alternative, waste management impacts from LANL operations would 2344 

remain within the capacity of LANL’s infrastructure.  Most wastes, with the exception of low-2345 

level radioactive waste, would be disposed of offsite at facilities designed for specific categories 2346 

of wastes.  The expansion into TA-54, Area G, Zones 4 and 6, as necessary, would provide onsite 2347 

disposal capacity for low-level radioactive waste from operations through 2016 and beyond.  Due 2348 

to the uncertainties of predicting environmental remediation wastes, variances from projections 2349 
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are likely in future years.  The waste management infrastructure at LANL would be adequate, in 2350 

terms of staffing and facilities, to manage the quantities of waste expected to be generated under 2351 

the No Action Alternative. 2352 

Under the Reduced Operations Alternative, waste management impacts from LANL operations 2353 

would be similar to those under the No Action Alternative, with some reductions in waste 2354 

quantities from operations due to the closure of LANSCE and the Pajarito Site, reduced 2355 

operational levels at the high explosives facilities, and a smaller construction scope.  Although 2356 

some reductions in operational waste volumes are expected, continued generation of low-level 2357 

radioactive waste would be expected to result in the expansion of future disposal operations into 2358 

Zone 4.  Wastes generated by environmental restoration and DD&D activities would be expected 2359 

to be the same as those generated under the No Action Alternative.  The LANL waste 2360 

management infrastructure would be capable of managing the projected quantities. 2361 

The Expanded Operations Alternative includes implementing a large number of projects 2362 

involving major construction and DD&D, as well as increases in operation levels at a number of 2363 

Key Facilities, so larger volumes of all waste types would be generated than under the other 2364 

alternatives.  Retrieval and processing of transuranic waste stored below grade in Area G of 2365 

TA-54 would also generate additional volumes of transuranic and low-level radioactive waste.  2366 

To accommodate the processing and storage of legacy and newly generated transuranic waste 2367 

from LANL operations, NNSA is proposing to install and operate additional waste management 2368 

equipment and facilities, and upgrade existing processes, as identified in Appendix H, 2369 

Section H.3. 2370 

Full implementation of the MDA Removal Option is conservatively estimated to generate about 2371 

1.1 million cubic yards (840,000 cubic meters) of low-level radioactive waste and 22,000 cubic 2372 

yards (17,000 cubic meters) of transuranic waste that had been buried by DOE, generally before 2373 

1970.  Final waste volumes may be smaller than the maximum volumes analyzed in this SWEIS 2374 

because waste generation is dependent on future regulatory decisions by the New Mexico 2375 

Environment Department.  In addition, the estimates are based on the volume of waste as 2376 

excavated (including soil) and the removal of all major MDAs; no credit has been taken for 2377 

waste volume reduction techniques such as sorting. 2378 

Onsite disposal capacity for low-level radioactive wastes may be sufficient, depending upon the 2379 

actual volumes generated by remediation; disposal capacity would be supplemented by offsite 2380 

facilities if needed.  The transportation analysis includes the impacts of shipping all low-level 2381 

radioactive waste off site.  In this SWEIS, it is assumed that the transuranic waste would be 2382 

disposed of at WIPP.  WIPP disposal capacity is expected to be sufficient for disposal of all 2383 

retrievably stored waste and all newly generated transuranic waste from the DOE Complex over 2384 

the next few decades, but not sufficient for this waste plus all transuranic waste buried before 2385 

1970 across the DOE Complex (63 FR 3624).  Decisions about disposal of transuranic waste 2386 

from full removal of LANL MDAs, if generated, would be based on the needs of the entire DOE 2387 

Complex.  Any transuranic waste that may be generated at LANL and lacking disposal capacity 2388 

would be safely stored until disposal capacity becomes available. 2389 
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Transportation 2390 

Under all alternatives, radioactive, hazardous, and commercial materials would be transported 2391 

onsite and to and from various offsite locations.  The evaluation of impacts in this SWEIS 2392 

focuses on repeated shipments of materials to and from offsite locations.  The specific locations 2393 

analyzed were the Pantex Plant in Texas, the Y-12 Complex and Oak Ridge National Laboratory 2394 

in Tennessee, the Lawrence Livermore National Laboratory in California, the Nevada Test Site in 2395 

Nevada, and the Savannah River Site in South Carolina for transport of special nuclear material 2396 

(such as plutonium, highly enriched uranium [mainly uranium-235], and uranium-233); WIPP in 2397 

New Mexico for the transport of transuranic wastes; the Nevada Test Site and a commercial 2398 

disposal site for low-level radioactive wastes; and multiple locations for disposal of hazardous 2399 

and nonhazardous waste materials. 2400 

It is unlikely that transportation of radioactive materials under any of the alternatives would 2401 

cause a fatality as a result of radiation either from incident-free operations or postulated 2402 

accidents.  The highest risks to the public would result from the Expanded Operations 2403 

Alternative if all of the large MDAs were exhumed under the MDA Remediation Project and the 2404 

Nevada Test Site was the main option for disposal of low-level radioactive waste.  This 2405 

alternative could result in about 122,440 shipments of radioactive materials (both special nuclear 2406 

material and radioactive waste).  It is estimated that there could be about three fatalities from 2407 

nonradiological traffic accidents associated with the transportation activities required to 2408 

implement this alternative. 2409 

All trucks carrying radioactive materials to or from LANL would travel the section of road from 2410 

LANL to Pojoaque; many of these trucks would also travel the section of road from Pojoaque to 2411 

Santa Fe.  The radiological risks to the population along these two sections of road are very small 2412 

under all alternatives.  The nonradiological accident risks (the potential for fatalities as a direct 2413 

result of traffic accidents) are greater than the radiological risks; however, even under the 2414 

scenario involving the largest amount of transportation, the Expanded Operations Alternative 2415 

with the MDA Removal Option, no fatalities would be expected along these routes. 2416 

Local traffic flows would be expected to remain at current levels under the No Action Alternative 2417 

because employment would stay at current levels.  Under the Reduced Operations Alternative, 2418 

traffic through LANL would decline by about 4 percent, mainly as a result of the projected 2419 

decrease in employment.  Under the Expanded Operations Alternative, traffic would be expected 2420 

to increase by up to 18 percent (averaged across all LANL entrances) due to the projected 2421 

increases in employment and construction, DD&D, and remediation activities.  Transportation of 2422 

waste and fill material by truck for DD&D and MDA remediation could accelerate wear on local 2423 

roads and exacerbate traffic problems. 2424 

Environmental Justice 2425 

Executive Order 12898 (Federal Actions to Address Environmental Justice in Minority 2426 

Populations and Low-Income Populations) requires every Federal agency to analyze whether its 2427 

Proposed Actions and alternatives would have disproportionately high and adverse impacts on 2428 

minority or low-income populations.  Based on the analysis of impacts for other resource areas, 2429 

NNSA expects no high and adverse impacts from the continued operation of LANL under any of 2430 
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the alternatives.  For all alternatives the radiological dose from emissions associated with normal 2431 

operations are slightly lower for members of Hispanic, Native American, total minority, and low-2432 

income populations than for the members of the population that are not in these groups.  The 2433 

maximum annual dose for the average member of any of the minority or low-income populations 2434 

was 0.092 millirem compared to a dose of 0.10 millirem for a member of the general population 2435 

and a dose of 0.11 millirem for a member of the population that does not belong to a minority or 2436 

low-income group. 2437 

NNSA also analyzed human health impacts from exposure through special pathways, including 2438 

subsistence consumption of native vegetation (pinyon nuts and Indian Tea [Cota]), locally grown 2439 

produce and farm products, groundwater, surface waters, fish (game and nongame), game 2440 

animals, other foodstuffs, and incidental consumption of soils and sediments (on produce, in 2441 

surface water, and ingestion of inhaled dust).  The special pathways could be important to the 2442 

environmental justice analysis because some of these pathways may be more important or viable 2443 

for the traditional or cultural practices of members of minority populations in the area.  Analyses, 2444 

however, show that the human health impacts associated with these special pathways would not 2445 

present disproportionately high and adverse impacts on minority or low-income populations. 2446 

Facility Accidents 2447 

There is little difference among the alternatives for the maximum potential wildfire, seismic, or 2448 

facility accident at LANL because actions under each alternative do not, for the most part, affect 2449 

the location, frequency, scenario, or material at risk of the postulated accidents. 2450 

In 2000, the Cerro Grande Fire burned a heavily forested canyon area to within about 0.75 miles 2451 

(1.2 kilometers) of the waste storage domes in TA-54, but none were burned and there were no 2452 

radiological releases from domes.  Additional fuel reduction has been conducted since the Cerro 2453 

Grande Fire, both to the vegetation surrounding the TA-54 area and within the domes themselves 2454 

(for example, wooden pallets have been replaced with metal pallets), to further decrease the 2455 

potential for a waste storage dome fire occurring as a result of a site wildfire.  In the event of a 2456 

wildfire that impacted LANL, burned the waste storage domes at TA-54, and caused their 2457 

contents to be released to the environment, the radiological releases from those waste storage 2458 

domes would dominate the potential impacts to LANL workers and to the public from the fire.  2459 

Should such an accident scenario occur in which the contents of the waste storage domes actually 2460 

caught on fire and burned, the MEI would likely develop a fatal cancer during his or her lifetime 2461 

and an additional 55 LCFs could be expected in the general area population.  Any onsite worker 2462 

located within 110 yards (100 meters) of the facility during such an accident would likely 2463 

develop a fatal cancer during his or her lifetime.  Taking into account the frequency of 2464 

occurrence, the annual risks are estimated to be about 1 chance in 20 of an LCF for the MEI or 2465 

for an onsite worker and an additional 3 (calculated value of 2.7) LCFs in the offsite population.  2466 

These risks assume that workers and members of the public do not take evasive action in the 2467 

event of a wildfire.  It is likely that workers and members of the public would be evacuated, as 2468 

happened during the Cerro Grande Fire.  These risks would decrease as transuranic waste is 2469 

removed from the domes and transported to WIPP for disposal.  In terms of chemical risks from 2470 

a wildfire, the accidental release of formaldehyde from the Bioscience Facilities in TA-43 would 2471 

expose the public and noninvolved workers to the greatest risks, similar to those associated with 2472 

a seismic event, as discussed below. 2473 
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The seismic event that presents the largest risk to the public would be a postulated Performance 2474 

Category-3 earthquake with a frequency of once every 2,000 years (Seismic 2 scenario). If this 2475 

accident were to occur, there would be widespread damage at LANL and across the region 2476 

resulting in a large number of fatalities and injuries unrelated to LANL operations.  Facilities at 2477 

LANL would be affected and the public and workers at the site would be exposed to increased 2478 

risks from both radiological and chemical releases.  In the event of such a seismic accident, the 2479 

MEI would have an increased lifetime risk of an LCF of 0.55 (1 chance in 1.8) and an additional 2480 

22 LCFs could be expected in the population; a noninvolved worker 110 feet (100 meters) from 2481 

certain failed buildings would likely develop an LCF.  Taking into account the likelihood of 2482 

occurrence, the annual risks from a seismic event are estimated to be 1 chance in 3,600 for an 2483 

MEI and zero (0.009) additional LCFs in the offsite population.  The largest chemical risk from 2484 

such an event would result from a formaldehyde release from the Bioscience Facilities in TA-43, 2485 

leading to life-threatening concentrations at the locations for the noninvolved worker and the 2486 

nearest MEI.  The seismic event that presents the largest risk to workers is a Performance 2487 

Category-2 earthquake with a frequency of once every 1,000 years (Seismic 1 scenario).  The 2488 

annual risk to the noninvolved worker would be an increased lifetime risk of an LCF of 0.001, or 2489 

1 in 1,000. 2490 

The seismic accident scenarios (Seismic 1 and 2) analyzed in the SWEIS are based on the 2491 

Seismic Hazards Evaluation of the Los Alamos National Laboratory (February 24, 1995).  The 2492 

1995 study concluded that a seismic event characterized by a peak horizontal ground acceleration 2493 

of 0.22g (0.22 times the acceleration due to gravity) had an estimated annual probability of 2494 

exceedance of 0.001 (1 in 1,000).  The study also showed that the more severe seismic event 2495 

characterized by a peak ground acceleration of 0.31g had an estimated annual probability of 2496 

exceedance of 0.0005 (1 in 2,000).  An updated probabilistic seismic hazard analysis that 2497 

provides an improved understanding of the seismic characteristics of LANL was completed in 2498 

2007 (LANL 2007).  The new study indicates that the seismic hazard is higher than previously 2499 

understood; that is, the likelihood of earthquakes capable of producing strong ground shaking at 2500 

the LANL site is greater than previously estimated.  For example, the annual probabilities of 2501 

exceedance for the previously analyzed peak ground accelerations are now estimated to be about 2502 

1 in 700 rather than 1 in 1000 and 1 in 1,250 rather than 1 in 2,000.  Using the assumptions 2503 

inherent in the accident source terms developed for the SWEIS Seismic 1 and 2 accident 2504 

scenarios, the most conservative effect on accident risks would be an increase of 50 percent and 2505 

60 percent, respectively.  This results in a maximum risk of an LCF of 1 chance in 8,300 for the 2506 

MEI, 1 chance in 700 for the noninvolved worker, and zero (0.0077) additional LCFs in the 2507 

offsite population for the Seismic 1 accident.  For the Seismic 2 accident, the maximum risks of 2508 

an LCF for the MEI and noninvolved worker are 1 chance in 2,200 and 1 chance in 1,250, 2509 

respectively; no (0.014) additional LCFs would be expected in the offsite population. 2510 

Just as the updated probabilistic seismic hazards analysis used new data and advanced methods 2511 

to calculate LANL seismic hazards, revised structural analysis tied to damage states credited in 2512 

the safety assessments will be used to update the seismic structural integrity evaluation of LANL 2513 

facilities. The effect of the higher values of peak horizontal ground acceleration on calculated 2514 

seismic accident consequences and risks will be analyzed in future LANL facility safety analyses 2515 

and incorporated as appropriate into future LANL NEPA documents.  NNSA and the LANL 2516 

contractor will undertake an evaluation of LANL facility performance in terms of the updated 2517 

seismic hazard information.  Until that revised analysis is completed, operations would be 2518 
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authorized based on NNSA approval of a contractor-prepared justification for continued 2519 

operation. 2520 

Under all alternatives, the facility accident with the highest radiological risk to the offsite 2521 

population would be a lightning strike fire at the Radioassay and Nondestructive Testing Facility. 2522 

If this accident were to occur, there could be six additional LCFs in the offsite population.  Under 2523 

the Expanded Operations Alternative, if the Chemistry and Metallurgy Research Building fire 2524 

involving sealed sources were to occur, the consequence to the offsite population would be 2525 

greater (seven LCFs) than that of the Radioassay and Nondestructive Testing Facility lightning 2526 

strike fire; however, the estimated frequency is much less.  Also, the consequences of that 2527 

accident are based on a conservative assumption that the entire inventory of radiological material 2528 

allowed in the Chemistry and Metallurgy Research Building is dedicated to a single isotope 2529 

contained in sealed sources. 2530 

Under all alternatives, the individual facility accident with the highest estimated consequences to 2531 

the MEI and noninvolved workers would be a fire at a waste storage dome in TA-54.  If this 2532 

accident were to occur, an LCF in a noninvolved worker located about 110 yards (100 meters) 2533 

from the site of the accident would be likely, and there would also be a 0.50 likelihood (1 chance 2534 

in 2) of an LCF to the MEI, assumed to be present at the nearest site boundary for the duration of 2535 

the accident release.  2536 

Taking into account the frequency of the postulated accidents, the estimated highest risk accident 2537 

would be a lightning strike fire at the Radioassay and Nondestructive Testing Facility.  The 2538 

relatively large risk of the accident is due to the conservative assumption that any lightning strike 2539 

at the Radioassay and Nondestructive Testing Facility has sufficient energy and occurs at a 2540 

location that results in a building fire and concomitant source term.  The increased risk of an LCF 2541 

for this accident would be 0.06 (about 1 chance in 16) for the MEI, 0.12 (about 1 chance in 8) for 2542 

the noninvolved worker,7 and 0.8 for the offsite population (a risk of 1 LCF occurring in the 2543 

population over approximately 1.3 years of operation).   2544 

For chemical accident risks, the facility accident with the largest risk to the public is a selenium 2545 

hexafluoride release from TA-54.  There is an annual risk of about 1 chance in 240 that members 2546 

of the public could receive life-threatening exposures from this accident.  For a chlorine gas 2547 

release outside of TA-55, there is an annual risk of about 1 chance in 15 that noninvolved 2548 

workers could receive a life-threatening exposure to this chemical from this accident.  There is a 2549 

great deal of uncertainty regarding how much and which chemicals were disposed of in the 2550 

MDAs.  The MDA closest to the public (and thus with the potentially greatest impacts on the 2551 

public), MDA B, was chosen to bound the chemical accident impacts for MDA cleanup.  Two 2552 

chemicals, sulfur dioxide (a gas) and beryllium (assumed to be in powder form), were chosen 2553 

based on their respective hazards to bound the impacts of chemicals possibly disposed of in the 2554 

MDAs.  Both of these chemicals, if present in the quantities assumed, would dissipate to below 2555 

life-threatening concentrations very close to the release point, but would continue to present a 2556 

risk to the public due to the short distance to the nearest public access point for MDA B. 2557 

2558 

                                                 
7 The lightning strike fire at the Waste Characterization, Reduction, and Repackaging Facility has a slightly higher risk for the 
noninvolved worker; an increased risk of an LCF of 0.14 (1 chance in 7) per year. 
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Substantive details of terrorist attack scenarios and security countermeasures are not released to 2558 

the public because disclosure of this information could be exploited by terrorists to plan 2559 

attacks.  Depending on the malevolent, terrorist, or intentionally destructive acts, impacts may be 2560 

similar to or would exceed bounding accident impact analyses prepared for the SWEIS.  A 2561 

separate classified appendix to this Final SWEIS has been prepared that evaluates the underlying 2562 

facility threat assumptions with regard to malevolent, terrorist, or intentionally destructive acts.  2563 

These data provide the Federal Manager with information upon which to base, in part, his or her 2564 

decisions supported by this SWEIS. 2565 
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Table 3–19  Summary of Environmental Consequences by Resource Area 2566 
 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 

Land Use 
 Land Conveyance and Transfer 

- The remaining 1,820 acres (737 hectares) of 
the 4,078 acres (1,650 hectares) of land 
identified per Public Law 105-119 would be 
conveyed or transferred. 

- Development may occur on up to 826 acres 
(334 hectares). 

- Potential introduction of incompatible land 
uses. 

- Loss of recreational opportunities. 

Electrical Power System Upgrades 
- 473 acres (191 hectares) affected by 

upgrades. 
- Project generally compatible with existing 

land use. 

Same as No Action Alternative.  Same as No Action Alternative, plus: 

MDA Remediation Project 
- Fewer restrictions on land use for Removal Option than for the 

Capping Option.   
- No major changes in land use designations in most cases 

because surrounding land uses would retain their current 
classification. 

Security-Driven Transportation Modifications Project 
- Most development would not conflict with current land use 

designations. 
- Auxiliary Action A - Within scope of current land use plans. 
- Auxiliary Action B - Partially within scope of current land use 

plans.  Current plans, however, contain no provision for a 
bridge over Sandia Canyon. 

Replacement Office Buildings Project 
- 13 acres (5.3 hectares) of undeveloped land in TA-3 would be 

developed consistent with a change in future land use from 
Reserve to Physical/Technical Support. 

TA-18 Closure Project 
- Possible change in land use designation of TA-18 to Reserve 

after DD&D of the Pajarito Site. 

TA-21 Structure DD&D Project 
- Future LANL development could negate the proposed change 

in land use from the current designation to Reserve. 

Radiological Sciences Institute Project 
- 12.6 acres (5.1 hectares) of undeveloped land at or near 

TA-48 would be developed consistent with land use plans. 

RLWTF Upgrade Project 
- Up to 4 acres (1.6 hectares) of undeveloped land near the 

border of TA-5 and TA-52 could be developed for evaporation 
tanks. 

Science Complex Project  
- 5 acres (2 hectares) of undeveloped land at or near TA-62 

would be developed; 15.6 acres (6.3 hectares) could undergo a 
change in land use plans to Experimental Science. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
Remote Warehouse and Truck Inspection Station Project 
- 4 acres (1.6 hectares) of undeveloped land in TA-72 would be 

developed with a change in land use plans to 
Physical/Technical Support. 

Waste Management Facilities Transition Project 
- Up to 7 acres (2.8 hectares) of undeveloped land could be 

disturbed that could result in a change in land use designation. 

Visual Environment 
 Land Conveyance and Transfer 

- Development could degrade views of 
presently undeveloped tracts. 

Electrical Power System Upgrades 
- Short-term visual impacts during 

construction. 
- Adverse visual impact in undisturbed areas. 
- No overall change in view from Bandelier 

National Monument. 

Wildfire Hazard Reduction Program 
- Forest would appear more park-like. 
- Some LANL facilities would be more 

visible. 

Disposition of Flood Retention Structures 
- Temporary impacts during removal if 

staging areas are located near Pajarito 
Road. 

Temporary impacts during construction of 
the CMRR Facility at TA-55. 

Temporary impacts during construction of 
replacement or new buildings and long-term 
enhancement of visual environment from 
removal of old buildings for the following 
projects: 

- High Explosives Processing Facilities, and  
- High Explosives Testing Facilities. 

 

 

Same as No Action Alternative. 

 

Same as No Action Alternative, plus: 

MDA Remediation Project 
- Temporary visual impacts during MDA capping or removal. 
- Borrow pit in TA-61 would become more visible due to the 

large quantities of material needed under both options.  

Security-Driven Transportation Modifications Project 
- Temporary impacts during construction. 
- Pronounced impacts due to parking lots, as well as vehicle 

and pedestrian bridges, especially for auxiliary actions 
involving bridges across canyons. 

Physical Science Research Complex 
- Temporary impacts during construction. 
- New structures would blend with other TA-3 construction. 
- Appearance of TA-3, TA-35, and TA-53 would improve with 

demolition of vacated structures. 

Replacement Office Buildings Project 
- Temporary impacts during construction. 
- New buildings and parking lot would be visible from West 

Jemez Road and Pajarito Road. 

TA-18 Closure Project 
- Temporary impact from demolition of Pajarito Site facilities 

at TA-18. 
- Long-term enhancement of visual environment as area is 

restored to more natural appearance. 

TA-21 Structure DD&D Project 
- Enhancement of visual environment from the removal of old 

structures from TA.  Both conveyed and nonconveyed lands 
could undergo development which could change visual 
environment. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
 
Radiological Sciences Institute Project 
- Temporary impacts during demolition and construction. 

RLWTF Upgrade Project 
- Short-term impact from construction of new treatment 

building in TA-50. 
- Permanent change to the visual environment if evaporation 

tanks are built near the border of TA-5 and TA-52. 

Waste Management Facilities Transition Project 
- Beneficial impact on near and distant views from removal of 

domes in TA-54. 
- Minimal visual impact of the TRU Waste Facility to the 

public; possible impact on views from San Ildefonso Pueblo 
lands, depending on its location. 

- Temporary impacts during construction of structures at TA-54 
and another location in the Pajarito Road corridor. 

Science Complex Project 
- Under Options 1 and 2, the new facility would be readily 

visible from West Jemez Road and forested buffer between 
LANL and Los Alamos Canyon would be lost; potential 
impacts to Los Alamos Canyon from night lighting. 

- Negligible impacts for Option 3. 

Remote Warehouse and Truck Inspection Station Project 
- 4 acres (1.6 hectares) would be cleared making the site readily 

visible from East Jemez Road; lighting could be visible from 
Tsankawi Unit of Bandelier National Monument. 

Geology and Soils 
 Overall level of legacy contamination in soil 

should continue to decrease as a result of 
ongoing remediation projects including 
cleanup of suspected contamination at 
TA-21. 

Same as No Action Alternative, except 
that the potential impact of LANL 
operations on soil could decrease 
because of the 20 percent reduction in 
high explosives testing activities. 

Same as No Action Alternative, except: 

MDA Remediation Project 
- Use of large amounts of soil and rock for backfill or closure 

caps (up to 2.5 million cubic yards) (1.9 million cubic 
meters). 

- Positive impact from removal or containment of legacy waste. 
- TA-61 borrow pit would be expanded to provide additional 

soil and rock; other sources may be required. 

Temporary adverse impacts from excavation of large amounts 
of rock and soil during construction and DD&D, and positive 
impacts from removal of legacy contamination for the 
following projects: 

- Physical Science Research Complex, 
- Replacement Office Buildings, 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
- TA-18 Closure, 
- TA-21 Structure DD&D, 
- Radiological Sciences Institute 
- RLWTF Upgrade, 
- Waste Management Facilities Transition, 
- TA-55 Radiography Facility, 
- Science Complex, 
- Remote Warehouse and Truck Inspection Station, and 
- Security-Driven Transportation Modifications. 

Water Resources – Surface Water 
 Only minor impact on surface water quality 

or quantity, or floodplains from activities 
other than the project to remove flood 
retention structures. 

Removal of flood retention structures could 
result in potential impacts on Pajarito 
floodplains.  Restoration of normal flow 
would cause sediments to alter channel and 
readjust floodplains. 

Same as No Action Alternative, except 
shutdown of LANSCE operations 
would result in significant reductions of 
NPDES-permitted cooling tower 
discharges, particularly to Los Alamos 
Canyon. 

Same as No Action Alternative, and:  

Potentially long-term positive impact from MDA remediation 
because water quality would be protected by removal or 
stabilization of waste or contaminants in soil. 
 
Complete Removal Option for DD&D of TA-21 would 
eliminate two NPDES-permitted outfalls reducing discharges to 
Los Alamos Canyon. 

Although increased pit production would increase RLWTF 
outfall volumes by 25 percent, this would have a negligible 
effect on surface water volumes in Mortandad Canyon because 
other facilities contribute 90 percent of the outfall flow in that 
canyon.  Implementing the zero discharge option at the RLWTF 
(evaporation tanks) would have a minor effect on surface water 
volume, but would improve surface water quality by reducing 
the uptake of historical contaminations in the sediments 
downstream of that outfall. 

Water Resources – Groundwater 
 Construction and DD&D activities are 

unlikely to affect groundwater resources. 

Operations-related impacts to groundwater 
are not likely to be significant in nature. 

Same as No Action Alternative, except 
long-term impacts as a result of 
operations might be reduced by 
elimination of additional outfalls and 
reduction of water use. 

Same as No Action Alternative, except impacts from water 
supply well withdrawals could increase and positive long-term 
impacts could occur from MDA remediation and the reduced 
potential for contaminant migration. 

Nonradiological Air Quality 
 Minor temporary localized increases in air 

emissions from construction and demolition 
activities. 

Minor increases in air emissions from 
operations and remediation activities, 
including operation of new combustion 
turbine generators. 

Same as No Action Alternative, except 
for reductions in emissions from 
reduced high explosives processing and 
testing activities and shutdown of 
LANSCE and the Pajarito Site (TA-18). 

- Higher level of emissions from increased operations and 
proposed construction, demolition, and remediation including 
increases in emissions from commuter vehicles, and waste 
and materials shipments. 

- Hazardous air pollutants could increase by up to 2.5 percent 
from the High Explosives Processing Facilities resulting from 
the increased use of mock explosives. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
- Temporary construction-type releases of criteria pollutants 

would occur from MDA remediation, DD&D, and 
construction of new facilities. 

- Minor to moderate air quality impacts would result from 
remediating MDAs, and other PRSs, particularly for MDA 
removal. 

Radiological Air Quality  
Curies per year:    
 Tritium a 2,400 2,400 2,400 b 
 Americium-241  4.2 × 10-6 4.2 × 10-6 4.2 × 10-6 c 
 Plutonium d 0.00082 0.000092 0.00084 c 
 Uranium e 0.15 0.12 0.15 
 Particulate and vapor 

activation products 
30 0.014 30 

 Gaseous mixed activation 
products 

30,600 100 f 30,600 f 

 Mixed Fission Products g 1,650 1,650 1,650 
 Emissions from remediation Not applicable Not applicable Variable h 
a Includes both gaseous and oxide forms of tritium. 
b Tritium emissions would decrease to 1,850 curies per year starting in 2009 following decontamination, decommissioning, and demolition of TA-21. 
c Americium-241 emissions could increase to 1.1 × 10-5 curies per year and plutonium emissions to 0.00089 curies per year if the Decontamination and Volume Reduction System, the new 

TRU Waste Facility, and remote-handled transuranic waste retrieval activities operated simultaneously (estimated to occur from 2012 through 2015). 
d Includes plutonium-238, plutonium-239, and plutonium-240. 
e Includes uranium-234, uranium-235, and uranium-238.  
f Gaseous mixed activation products emissions would decrease by 100 curies per year starting in 2009 due to the shutdown of TA-18, resulting in zero emissions of gaseous mixed activation 

products in the Reduced Operations Alternative and 30,500 curies per year in the Expanded Operations Alternative. 
g Mixed fission products include krypton-85, xenon-131m, xenon-133, and strontium-90. 
h There would be additional emissions from the remediation of the larger MDAs.  These emissions would depend on radionuclides present, whether an MDA is being capped or removed, the 

number of MDAs being remediated at one time, and whether exhumation occurs under a containment structure (see Appendix I). 

Noise 
 Operations noise levels would have little 

impact on the public with the exception of 
sporadic noise from explosives detonations 
and traffic noise. 

Temporary localized increases in noise levels 
would occur from construction, demolition, 
and remediation activities that would be 
expected to have little impact on the public. 

Same as No Action Alternative, except 
minor reductions in noise levels from 
reduced high explosives testing 
activities and shutdown of LANSCE 
and Pajarito Site (TA-18). 

Higher noise levels than the No Action Alternative from 
increased operations, construction, DD&D, and remediation 
activities.  Increase in truck and personal vehicle traffic noise, 
some of which could occur during nighttime, could result in 
public annoyance: 

- Up to a 32 percent increase in traffic along DP Road affecting 
nearby businesses and residents. 

- Up to a 13 percent increase in traffic along East Jemez Road 
affecting residents. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
Ecological Resources 

 Land Conveyance and Transfer 
- 770 acres (312 hectares) of habitat could be 

lost through development. 
- Transfer of resource protection 

responsibility could result in a less rigorous 
environmental protection review process. 

Electrical Power System Upgrades 
- Temporary displacement of wildlife due to 

construction-related activities. 
- Potentially positive impact by providing 

perching sites for larger birds. 

Wildfire Hazard Reduction Program 
- Short-term disturbance of wildlife due to 

forest thinning activities. 
- Increased forest health could benefit the 

Mexican spotted owl and other species. 

Disposition of Flood Retention Structures 
- Temporary displacement of wildlife due to 

construction-related activities. 
- Potentially minor impacts on downstream 

wetlands 

Trails Management Program 
- Temporary disturbance of wildlife during 

implementation activities. 

Clearing of some ponderosa pine forest in 
TA-48 and TA-55 for construction of CMRR 
Facility would cause loss or displacement of 
associated wildlife. 

Short-term impacts in TA-6, TA-22, and 
TA-40 from construction of new High 
Explosives Test Facility buildings and 
demolition of old structures would cause loss 
or displacement of wildlife. 

Same as No Action Alternative, plus:   

- Reduction in high explosives testing 
activities would reduce the number of 
times animals would be subjected to 
stress resulting from high explosives 
testing. 

 

Same as No Action Alternative, plus: 

MDA Remediation Project 
- Short-term disturbance and displacement of wildlife during 

capping or waste removal. 
- Loss of habitat at borrow pit in TA-61, including buffer and 

core habitat for the Mexican spotted owl.  Section 7 
consultation with the U.S. Fish and Wildlife Service would be 
required. 

- Remediation activities may affect, but are not likely to 
adversely affect the Mexican Spotted Owl, bald eagle, and 
southwestern willow flycatcher. 

Security-Driven Transportation Modifications Project 
- Parking lot construction and placement of pedestrian and 

vehicle bridges would destroy up to 30 acres (12 hectares) of 
natural habitat.  Construction of a span bridge over Ten Site 
Canyon would be unlikely to adversely affect the Mexican 
spotted owl. 

- Auxiliary Action A would disturb up to 25.4 acres 
(10.6 hectares) of undeveloped core and buffer Mexican 
spotted owl habitat.  Auxiliary Action B would disturb up to 
67.1 acres (27.2 hectares) of undeveloped core and buffer 
habitats. 

- Under both auxiliary actions, bridge traffic over the core zone 
of the Sandia-Mortandad Canyon Mexican spotted owl Area 
of Environmental Interest could cause long-term impacts. 
Section 7 consultation with the U.S. Fish and Wildlife Service 
would be needed. 

Replacement Office Buildings Project 
- Temporary displacement of wildlife due to construction-

related activities. 
- Clearing 13 acres (5.3 hectares) of mixed conifer forest in 

TA-3 would result in loss or permanent displacement of 
wildlife. 

- Construction may affect, but is not likely to adversely affect, 
the Mexican spotted owl and bald eagle. 

TA-18 Closure Project 
- Minor impact on wildlife during demolition of Pajarito Site 

structures in TA-18.  DD&D activities may affect, but is not 
likely to adversely affect, the Mexican spotted owl and 
southwestern willow flycatcher. 

- Restoration of TA-18 (Pajarito Site) would create a more 
natural habitat and benefit wildlife, potentially including the 
Mexican spotted owl. 



F
inal Site-W

ide E
IS for C

ontinued O
peration of L

os A
lam

os N
ational L

aboratory, L
os A

lam
os, N

ew
 M

exico 
 

 

 

3-94 
C

oncurrence D
raft 

7/9/2007  

 

 

 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
TA-21 Structure DD&D Project 
- Minor disturbance of wildlife on adjacent land during 

demolition of structures.  DD&D activities may affect, but is 
not likely to adversely affect, the Mexican spotted owl. 

Radiological Sciences Institute Project 
- Temporary disturbance of wildlife during demolition of 

structures and construction in TA-48.  
- Clearing of 12.6 acres (5 hectares) of ponderosa pine forest 

would cause loss or displacement of associated wildlife. 
- Construction may affect, but is not likely to adversely affect, 

the Mexican spotted owl and bald eagle. 
- DD&D activities may affect, but are not likely to adversely 

affect, the Mexican spotted owl.   

RLWTF Upgrade Project 
- Loss of up to 5.4 acres (2.2 hectares) of habitat if the 

evaporation tanks and pipeline are constructed. 
- Implementation of the evaporation tank option would reduce 

wetlands and riparian habitat in Mortandad Canyon and the 
abundance and diversity of Mexican spotted owl prey species, 
requiring Section 7 consultation with the U.S. Fish and 
Wildlife Service. 

- Construction may affect, but is not likely to adversely affect, 
the Mexican spotted owl and bald eagle. 

Waste Management Facilities Transition Project 
- Short-term impacts on wildlife in the vicinity of TA-54 and 

the TRU Waste Facility site from new construction and 
demolition activities. 

- TRU Waste Facility construction could result in the loss of 
2.5 to 7 acres (1.0 to 2.8 hectares) of ponderosa pine forest or 
open field. 

- Construction at TA-54 may affect, but is not likely to 
adversely affect, the southwestern willow flycatcher. 

- A TRU Waste Facility could be built in portions of the 
Mexican spotted owl Area of Environmental Interest which 
would require Section 7 consultation with the U.S. Fish and 
Wildlife Service. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
   Science Complex Project 

- Temporary displacement of wildlife due to construction-
related activities. 

- Options 1 and 2 would remove 5 acres (2 hectares) of 
ponderosa pine forest. 

- Under Option 3, less than 5 acres (2 hectares) of grassland 
and forest would be cleared. 

- Construction may affect, but is not likely to adversely affect, 
the Mexican spotted owl and bald eagle. 

Remote Warehouse and Truck Inspection Station Project 
- Temporary displacement of wildlife due to construction-

related activities. 
- 4 acres (1.6 hectares) of ponderosa pine forest and pinyon-

juniper woodland would be cleared. 
- Construction may affect, but is not likely to adversely affect, 

the bald eagle. 

Human Health 
Offsite Population 
 Dose (person-rem per year) 
 Risk (LCFs per year)  

 
30 

0.018 

 
6.1 i 

0.0037 

 
Less than 36 j, k 

0.022 
MEI l 
 Dose (millirem per year) 
 Risk (LCFs per year) 

 
7.8 

4.7 × 10-6 

 
0.78 i 

4.7 × 10-7 

 
Less than 8.2 j, k 

4.9 × 10-6 
Workers 
 Dose (person-rem per year) 
 Risk (LCFs per year) 

 
280 
0.17 

 
257 
0.15 

 
407 to 543 m 

0.24 to 0.33 m 

i Starting in 2009, TA-18 (Pajarito Site) would not be contributing to radiological air emissions, thereby reducing the MEI and population doses. 
j Population dose and MEI dose include 6.2 person-rem and 0.42 millirem respectively, attributable to the assumed removal of all MDAs (LCF risk of 3.7 × 10-3 and 2.5 × 10-7, respectively).  

 This dose could be smaller depending on the MDAs being remediated, whether an MDA is capped rather than removed, the number of MDAs being remediated at one time, and other 
factors. 

k Starting in 2009, TA-18 (Pajarito Site) and TA-21 would not be contributing to radiological air emissions, thereby reducing the MEI and population doses. 
l  Under the No Action Alternative and the Expanded Operations Alternative, the LANL site-wide MEI would be located near LANSCE. Under the Reduced Operations Alternative, the 

LANL site-wide MEI would be located near the firing sites at TA-36. 
m The range for the Expanded Operations Alternative reflects the contribution from the two MDA Remediation Project options.  The lower value is for the Capping Option, the higher value is 

for the Removal Option.  The annual average worker doses contributed by the MDA Remediation Project alone would range from about 1 (MDA capping) to 137 (MDA removal) person-
rem per year (0.0006 to 0.082 LCF per year). 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
Cultural Resources 

 Land Conveyance and Transfer 
- Potential damage to cultural resources and 

impacts on protection of and accessibility to 
Native American sacred sites from 
conveyance or transfer of cultural resources 
out of the responsibility and protection of 
DOE. Potential damage on conveyed or 
transferred parcels due to future 
development. 

Trails Management Program 
- Enhanced protection of cultural resources. 

Potentially adverse effects from demolition 
and remodeling of historic buildings in High 
Explosive Processing and Testing Facilities. 
Documentation would be required to resolve 
adverse effect. 

 

Same as No Action Alternative. Same as No Action Alternative plus: 

Waste Management Facilities Transition Project  
Removal of domes would have a positive impact on views from 
traditional cultural properties.  

Potential impact to cultural resources from construction of the 
TRU Waste Facility.  Also, this facility could be visible from 
lands of the Pueblo of San Ildefonso, depending on its location. 

MDA Remediation Project 
No direct impacts are expected for either option of the MDA 
Remediation Project, although the potential for indirect impacts 
from temporary remediation support activities in the vicinities 
of the MDAs and PRSs would require review and protective 
measures taken as needed.   

To varying degrees, impacts on archaeological sites or historic 
structures eligible or potentially eligible for listing on the 
National Register of Historic Places could result from the 
following projects.  These resources would be protected as 
appropriate and documentation would be developed as required 
to resolve adverse effects.  

- Security-Driven Transportation Modifications, 
- Physical Science Research Complex, 
- Replacement Office Buildings, 
- Radiological Sciences Institute (including the Institute for 

Nuclear Nonproliferation Science and Technology), 
- RLWTF Upgrade, 
- LANSCE Refurbishment, 
- Waste Management Facilities Transition, 
- TA-55 Radiography Facility, 
- Science Complex 
- Remote Warehouse and Truck Inspection Station. 
- TA-18 Closure Project 
- TA-21 Structure DD&D 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
Socioeconomics 

 LANL Employment 

 2005 levels of employment assumed to 
remain steady at 13,504 employees. 

A decrease of 500 employees from 2005 
levels would be expected to result in the 
loss of 530 indirect jobs in the region 
(total 1,030 jobs lost). 

An employment increase of 2.2 percent per year from 2007 to 
2011 would result in an additional 600 to 1,890 employees 
working at LANL and creation of another 640 to 2,000 indirect 
jobs.  This growth rate is consistent with the projected regional 
growth rate. 

 Housing 

 No new housing units needed specific to 
changes in LANL employment level. 

Additional housing units could become 
available in the tri-county area as a 
result of the projected decrease in 
LANL’s employment level.  These could 
be expected to offset the need for 
additional housing units in the region 
because the population would still be 
expected to grow, although at a slower 
rate (about 1.5 percent versus 
2.3 percent). 

Additional housing units would be required in the tri-county 
area due to the projected increase in LANL’s employment level 
along with the projected increase in the region’s population.  
More LANL employees could be expected over time to reside 
in Rio Arriba, Santa Fe, or other surrounding counties, 
compared to Los Alamos County, where a shortage of available 
housing would likely continue.  The number of housing units 
needed would depend on the number of workers relocating 
from outside the area.  Overall, the number of units needed 
would likely be small compared to overall needs in the tri-
county area. 

 Construction 

 Completion of previously approved 
construction projects is expected to draw 
workers already in the region who 
historically work from job-to-job. 

Same as the No Action Alternative for 
construction projects. 

An increase in the number of construction projects would be 
expected to draw workers already in the region who historically 
work from job-to-job. 

 Local Government Finance 

 Annual gross receipts tax yields would be 
expected to remain at current levels in real 
terms. 

Annual gross receipts tax yields directly 
and indirectly associated with LANL 
employment could decrease by about 
1.1 percent. 

Annual gross receipts tax yields directly and indirectly 
associated with LANL employment are projected to increase by 
between 1.3 and 3.9 percent from 2007 through 2011 over 
2005 levels in real terms. 

 2567 

2568 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
 Services 
 The demand for services such as police, fire, 

and hospital beds would be expected to 
remain at current levels in proportion to 
LANL employment.  Regional population is 
projected to increase even if LANL 
employment remains flat, so there would be 
an increase in the demand for regional 
services but the increased demand would not 
be driven by LANL employment growth. 

Demand for services would be expected 
to decrease in proportion to the number 
of out-of-work LANL-related employees 
leaving the region. However, regional 
population would still be projected to 
increase even if LANL employment was 
to decrease by the small levels 
envisioned in this alternative compared 
to the No Action Alternative.  Demand 
for services would likely increase as 
well. 

Demand for services would be expected to increase in 
proportion to the number of additional LANL-related jobs 
added to the region.  The associated number of additional 
school age children would be between 440 and 1,400 in the tri-
county area, resulting in an estimated increase in needed public 
school funding from the State of $3.2 million in 2007 to 
$11 million in 2011.  Most of the additional services would be 
required in Rio Arriba, Santa Fe, and other surrounding 
counties. 

Site Infrastructure 
Electricity requirements:  
645,000 megawatt-hours total 
(495,000 megawatt-hours for LANL); 
49 percent of system capacity. 

Electricity Requirements: 
516,000 megawatt-hours total (366,000 
megawatt-hours for LANL); 39 percent 
of system capacity. 

Electricity Requirements:  
827,000 megawatt-hours total (677,000 megawatt-hours for 
LANL); 63 percent of system capacity. 

Electric Peak Load: 
111 megawatts total (91.2 megawatts for 
LANL); 74 percent of system capacity. 
 

Electric Peak Load:  
80.6 megawatts total (60.4 megawatts 
for LANL); 54 percent of system 
capacity. 

Electric Peak Load:  
144 megawatts total (124 megawatts for LANL); 96 percent of 
system capacity. 

Natural Gas Demand:  
2,215,000 decatherms total 
(1,197,000 decatherms for LANL); 
27 percent of system contract capacity 
supply. 

Natural Gas Demand: 
2,181,000 decatherms total 
(1,163,000 decatherms for LANL); 
27 percent of system contract supply 
capacity. 

Natural Gas Demand: 
2,331,000 decatherms total (1,313,000 decatherms for LANL); 
29 percent of system contract supply capacity. 

Water Demand:  
1,621 million gallons total (380 million 
gallons for LANL); 90 percent of system 
available water rights. 

Water Demand: 
1,544 million gallons total (303 million 
gallons for LANL); 85 percent of system 
available water rights. 

Water Demand: 
1,763 million gallons total (522 million gallons for LANL); 
98 percent of system available water rights. 

LANL Site and Other 
Los Alamos County Users 

Total Per Alternative (annual) 

 

Project Effects: 
- Ongoing electrical power system upgrades 

would have a positive incremental impact 
on site electrical energy and peak load 
capacity. 

- Potential for increased natural gas 
consumption from increased capacity at the 
TA-3 Co-Generation Complex. 

Note: Values are rounded. 

Project Effects: 
Same as the No Action Alternative. 
 

Project Effects: 
- Increases in electrical energy, peak load, and water demands 

over the No Action Alternative due to increased operational 
levels at the Metropolis Center and LANSCE (see above). 

 

MDA Remediation  (total over 
ten years) 

No change in utility demands. Same as No Action Alternative. Annual average of up to 70 million gallons of liquid fuels and 
58 million gallons of water for remediation activities. 
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 2569 
Expanded Operations Alternative (Preferred Alternative) 

Waste Type No Action Alternative 
Reduced Operations 

Alternative 
Total Including MDA 
Remediation Project 

Total Excluding MDA 
Remediation Project 

MDA Remediation n 

Project Only 
Waste Management (10-Year Total) 

Transuranic Waste 
 Contact-handled o (cubic yards)  3,500 to 5,900 3,500 to 5,900 5,300 to 33,000 5,200 to 11,000 68 to 22,000 
 Remote-handled p (cubic yards) – – 11 to 61 11 0 to 50 
Low-Level Radioactive Waste  p, q  
 Bulk low-level radioactive waste 

(cubic yards) 
39,000 39,000 196,000 to 884,000 186,000 11,000 to 698,000 

 Packaged low-level radioactive 
waste (cubic yards) 

33,000 to 128,000 33,000 to 110,000 80,000 to 183,000 80,000 to 183,000 – 

 High activity low-level p 
radioactive waste (cubic yards) 

– – 0 to 347,000 – 0 to 347,000 

 Remote-handled low-level p 
radioactive waste (cubic yards) 

– – 480 to 1,700 480 0 to 1,200 

Mixed low-level radioactive waste 
(cubic yards) 

1,800 to 2,800 1,800 to 2,800 3,900 to 183,000 3,200 to 4,400 710 to 178,000 

Construction/Demolition Debris r 
(cubic yards) 

198,000 197,000 642,000 to 722,000 595,000 47,000 to 126,000 

Chemical waste s (pounds) 19,000,000 to 37,000,000 19,000,000 to 36,000,000 64,000,000 to 129,000,000 22,000,000 to 39,000,000 42,000,000 to 90,000,000 
Liquid Radioactive Wastes 
Liquid transuranic waste (gallons) 300,000 300,000 500,000 500,000 (t) 
Liquid low-level radioactive waste (at 
TA-50) (gallons) 

40,000,000 40,000,000 50,000,000 50,000,000 (t) 

Liquid low-level radioactive waste (at 
TA-53) (gallons) 

1,400,000 50,000 u 1,400,000 1,400,000 (t) 
n Waste volumes are the incremental increase over remediation waste projections from the No Action Alternative. 
o Operations waste volumes are assumed to be contact-handled transuranic waste and packaged low-level radioactive waste; small volumes of remote-handled or high-activity waste may be generated. 
p These waste types are generated during retrieval of waste from MDAs under the Expanded Operations Alternative.  Nominal volumes generated under other alternatives are accounted for in other 

waste categories. 
q The subcategories of low-level radioactive waste do not necessarily meet precise definitions, but are used to assist in the analysis of transportation and disposal options and impacts. 

–  Bulk low-level radioactive waste = wastes that can be transported in large volumes in soft-sided containers. 
–  Packaged low-level radioactive waste = typical low-level radioactive waste packaged in drums or boxes. 
–  High activity low-level radioactive waste = waste exceeding 10 CFR Part 61.55 Class A concentrations (greater than 10 nanocuries per gram of transuranic nuclides) and therefore not 
    accepted at certain facilities. 
–  Remote-handled low-level radioactive waste = waste with a dose rate exceeding 200 millirem per hour at the surface of the container. 

r  Demolition waste includes uncontaminated wastes such as steel, brick, concrete, pipes and vegetative matter from land clearing. 
s Chemical waste includes wastes regulated under the Resource Conservation and Recovery Act, Toxic Substances Control Act, or state hazardous waste regulations.  The large increase under the 

Expanded Operations Alternative is primarily due to high volumes of waste associated with MDA remediation. 
t MDA remediation is projected to generate roughly 10,000 to 24,000 gallons (38,000 to 91,000 liters) of industrial, hazardous, low-level, and mixed low-level liquid wastes. 
u Under the Reduced Operations Alternative, operations at the LANSCE facility would cease.  Approximately 5,000 gallons (20,000 liters) of radioactive liquid waste per year from TA-50 would 

continue to be treated at TA-53. 
Note:  Because values have been rounded to the nearest hundred, thousand, or million, totals may not equal the sum of individual contributions. 

To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359; gallons to liters, multiply by 3.78533. 
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 2570 

Expanded Operations Alternative (Preferred Alternative) 
Total Including MDA 
Remediation Project 

MDA Remediation Project 
Only 

 No Action Alternative Reduced Operation Alternative Capping Removal 

Excluding 
MDA 

Remediation 
Project Capping Removal 

Transportation (for 10-Year Period 2007-2016) 
Incident Free 

Public Radiation Exposure 
 Dose (person-rem) /  
 Risk (LCFs): 

       

Total 58.4/0.035 53.1/0.032 89.1/0.053 286.8/0.17 88.6/0.053 0.49/0.0003 198.2/0.12 

LANL to Pojoaque 1.8/0.0011 1.7/0.0010 2.8/0.0017 8.1/0.0049 2.8/0.0017 0.01/0.000006 5.3/0.0032 

Pojoaque to Santa Fe 3.3/0.0020 3.1/0.0019 4.6/0.0028 13.3/0.0080 4.6/0.0028 0.02/0.00001 8.7/0.0052 

Worker Radiation Exposure: 
(transport drivers) 
 Dose (person-rem) /
 Risk (LCFs): 

163.8/0.098 147.2/0.088 255.9/0.15 910.3/0.55 254.0/0.15 1.9/0.0012 656.4/0.40 

Transportation Accidents 

Population: 
 - Radiological Risk (LCFs) 

 
0.00017 

 
0.00015 

0.00025 0.0016 0.00024 0.00001 0.0013 

  - Nonradiological Traffic 
Fatalities v 

0 (0.37) 0 (0.34) 1 (0.95) 3 (3.23) 1 (0.90) 0 (0.02) 2 (2.3) 

v Nonradiological traffic fatalities include all traffic accidents involving both radioactive and nonradioactive materials and waste shipments.  Values presented are the nearest whole number. 
 2571 

 No Action Alternative Reduced Operation Alternative Expanded Operations Alternative (Preferred Alternative) 
Local Traffic 
Average Daily Traffic at Entry 
Points 

42,300 40,600 up to 49,800 
 

Environmental Justice 
 No disproportionately high and adverse 

impacts on minority or low-income 
populations.  Radiological doses to minority 
and low-income populations would be lower 
than those to sectors of the population that 
are not members of these groups. 

Human health impacts from exposure 
through special pathways (including 
subsistence consumption of fish and 
wildlife) would not present 
disproportionately high and adverse impacts 
to minority or low-income populations. 

Same as No Action Alternative. While there would be small, but not significant, increases in 
radiological and chemical risks to the public (0.004 LCFs), 
increased levels of operations and implementation of proposed 
projects are not expected to have any disproportionately high 
and adverse impacts on minority or low-income populations.  
Radiological doses to minority and low-income populations 
would be lower than those to sectors of the population that are 
not members of these groups. 
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 No Action Alternative Reduced Operation Alternative Expanded Operations Alternative (Preferred Alternative) 
Facility Accidents (highest risk and MDA removal accidents presented) 

Wildfire – Radiological (Waste Storage Domes at TA-54 – assumed frequency 1 in 20 years) 
Offsite Population  

 Dose (person-rem) 
 Risk (LCFs per year) 

MEI 
 Dose (rem) 
 Risk (LCFs per year) 

Noninvolved Worker 
 Dose (rem) 

  Risk (LCF per year) 

 
91,000 

2.7 
 

1,900 
0.05 w 

 
8,700 
0.05 w 

 
Same as No Action Alternative. 

 

 
Same as No Action Alternative. 

 

Wildfire – Chemical (Releases formaldehyde at TA-43 – assumed frequency 1 in 20 years) 
  - Concentrations above which 

life-threatening health effects 
could result (ERPG-3 x limit) 

  - ERPG-3 distance 
  - Distance to the site boundary 

25 parts per million 
 
 

97 yards 
13 yards 

Same as No Action Alternative 
 

Same as No Action Alternative. 

Site-Wide Seismic Event – Radiological (PC-3 seismic event – assumed frequency 1 in 2,000 years) y 
Offsite Population 
 Total Dose (person-rem) 
 Risk (LCF per year) 
MEI 
 Maximum Dose (rem) 
 Risk (LCF per year) 
Noninvolved Worker aa 
 Maximum Dose (rem) 
 Risk (LCF per year) 

 
36,000 

0.009 (0.014) z 
 

460 
0.0003 (0.00045) z 

 
2,000 

0.0005 w (0.0008) z 

 
Same as No Action Alternative 

 

 
Same as No Action Alternative 

Site-Wide Seismic Event – Chemical (PC-3 seismic event releases formaldehyde at TA-43 – assumed frequency 1 in 2,000 years) y 
  - Concentrations above which 

life-threatening health effects 
could result (ERPG-3 x limit) 

  - ERPG-3 distance 
  - Distance to the site boundary 

25 parts per million 
 
 

120 yards 
13 yards 

Same as No Action Alternative 
 

Same as No Action Alternative. 

Facility Accident (RANT lightning strike fire – assumed frequency 1 in 8 years) 
Offsite Population 
 Dose (person-rem) 
 Risk (LCF per year) 
MEI 
 Dose (rem) 
 Risk (LCF per year) 
Noninvolved Worker bb 
 Dose (rem) 
 Risk (LCF per year) 

 
11,000 

0.8 
 

410 
0.06 

 
1,900 
0.12 w 

 
Same as No Action Alternative 

 
Same as No Action Alternative 
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 No Action Alternative Reduced Operation Alternative Expanded Operations Alternative (Preferred Alternative) 
Facility Chemical Release (Selenium hexafluoride at TA-54 – assumed frequency 1 in 240 years) 
  - Concentrations above which 

life-threatening health effects 
could result (ERPG-3 x limit) 

  - ERPG-3 distance 
  - Distance to the site boundary 

5 parts per million 
 
 

962 yards 
537 yards 

Same as No Action Alternative 
 

Same as No Action Alternative. 

MDA G Removal Accident – Radiological (explosion – assumed frequency 1 in 100 years) 
Offsite Population 
 Dose (person-rem) 
 Risk (LCF per year) 
MEI 
 Dose (rem) 
 Risk (LCF per year) 
Noninvolved Worker 
 Dose (rem) 
 Risk (LCF per year) 

Not applicable Not applicable  
770 

0.005 
 

55 
0.0007 

 
410 

0.005 
MDA B Removal Accident (sulfur dioxide – frequency not assumed) 
 -  Concentrations above which 

life-threatening health effects 
could result (ERPG-3 x limit) 

  - ERPG-3 distance 
  - Distance to the site boundary 

Not applicable Not applicable 15 parts per million 
 
 

37 yards 
49 yards 

w The risk to any individual would not exceed the risk of the accident scenario. 
x ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without experiencing or developing life-threatening health effects 

(DOE 2005a). 
y Based on the 2007 update of the probabilistic seismic hazard analysis (LANL 2007), the assumed frequency is 1 in 1,250 years. 
z Values in parentheses reflect radiological risk based on the updated probabilistic seismic hazard analysis (LANL 2007). 
aa The maximum risk (considering consequence and probability) to the noninvolved worker comes from the PC-2 seismic event which has a frequency of 1 in 1,000. 
bb The maximum risk (considering consequence and probability) to the noninvolved worker comes from the Waste Characterization, Reduction, and Repackaging Facility lightning strike fire; 

which has a frequency of 1 in 7. 
TA = technical area; DD&D = decontamination, decommissioning, and demolition; MDA = material disposal area; LANSCE = Los Alamos Neutron Science Center; NPDES = National 
Pollutant Discharge Elimination System; RLWTF = Radioactive Liquid Waste Treatment Facility; CMRR = Chemistry and Metallurgy Research Replacement Facility; LCF = latent cancer 
fatality; MEI = maximally exposed individual; ERPG = Emergency Response Planning Guideline; PC = performance category; RANT = Radioassay and Nondestructive Testing; 
USFWS = U.S. Fish and Wildlife Service; ROI = region of influence. 
Note:  To convert gallons to liters, multiply by 3.7854; cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359. 
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3.6.2 Summary of Cumulative Impacts 2575 

In accordance with Council on Environmental Quality regulations, a cumulative impact analysis 2576 

includes “the incremental impacts of the action when added to other past, present, and reasonably 2577 

foreseeable future actions regardless of what agency (Federal or non-Federal) or person 2578 

undertakes such other actions” (40 CFR Part 1508.7).  The cumulative impact analysis for this 2579 

SWEIS includes (1) an examination of cumulative impacts presented in the 1999 SWEIS; 2580 

(2) impacts since the 1999 SWEIS was issued (presented in this SWEIS in Chapter 5); and (3) a 2581 

review of the environmental impacts of past, present, and reasonably foreseeable actions for 2582 

other Federal and non-Federal agencies in the region. 2583 

Reasonably foreseeable actions that are likely to occur at LANL are described in Section 3.3 2584 

under the Expanded Operations Alternative.  Additional DOE or NNSA actions that could 2585 

impact LANL include the possible consolidation of nuclear operations related to production of 2586 

radioisotope power systems (DOE/EIS-0373D) (DOE 2005b); proposed operation of a Biosafety 2587 

Level 3 facility; a potential advanced fuel cycle research facility; the potential transformation to 2588 

Complex 2030; and a potential disposal facility for Greater-Than-Class C waste. 2589 

Consolidation of Nuclear Operations Related to Production of Radioisotope Power Systems – As 2590 

proposed in the Draft Environmental Impact Statement for the Proposed Consolidation of 2591 

Nuclear Operations Related to Production of Radioisotope Power Systems (DOE/EIS-0373D) 2592 

(Consolidation EIS) (DOE 2005b), consolidation of DOE Office of Nuclear Energy 2593 

plutonium-238 activities at the Idaho National Laboratory would reduce plutonium-238 2594 

operations at LANL.  But regardless of the decision on the Consolidation EIS, some 2595 

plutonium-238 operations would continue at LANL.  Therefore, very small changes in the 2596 

impacts from plutonium-238 activities at LANL would be realized. 2597 

If current plutonium-238 operations were to continue at the LANL Plutonium Facility Complex, 2598 

as described under the Consolidation EIS No Action Alternative, manufacturing up to 2599 

approximately 50 pits per year (80 pits per year using multiple shift operations) could still be 2600 

accomplished within the LANL Plutonium Facility Complex.  This would be accommodated by 2601 

consolidating a number of plutonium processing and support activities (such as analytical 2602 

chemistry and materials characterization at the Chemistry and Metallurgy Research Replacement 2603 

Facility).  The impacts of the 80-pit-per-year production rate and plutonium-238 processing (at 2604 

levels far above the level of plutonium-238 processing identified in the Consolidation EIS) have 2605 

been evaluated in both the LANL 1999 SWEIS and this new SWEIS.  Therefore, there would be 2606 

no additional cumulative effects from these activities. 2607 

Biosafety Level 3 Facility – NNSA is preparing a Draft Environmental Impact Statement for the 2608 

Operation of a Biosafety Level 3 Facility at Los Alamos National Laboratory, Los Alamos, 2609 

New Mexico (DOE/EIS-0388D) (DOE 2007) to analyze the potential environmental impacts of 2610 

operating a Biosafety Level 3 Facility.  Operation of the Biosafety Level 3 Facility would be 2611 

consistent with the land use designation of Research & Development for Experimental Science.  2612 

The facility is visually compatible with surrounding structures; therefore, there would be no 2613 

impacts to visual resources.  There would be no impacts to geology and soils and water resources 2614 

from operations.  Slope stability studies found that the slope beneath the site was adequate to 2615 

withstand the performance category (PC)-2 level earthquake.  Air emissions from the Biosafety 2616 
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Level 3 Facility laboratories are HEPA-filtered, resulting in very minor air quality effects.  Noise 2617 

impacts would be restricted to noise from heating, ventilation, and air conditioning system 2618 

operations, consistent with other buildings in the area.  Facility operations would have no effect 2619 

upon ecological resources in the area.  There would be no effect on prehistoric, historic, 2620 

traditional or paleontological resources.  Facility personnel would come primarily from the 2621 

existing LANL workforce, leading to no socioeconomic impacts.  Operations would be well 2622 

within LANL infrastructure capability to provide utilities such as electricity, water, and natural 2623 

gas.  There would be no discernable effects on local traffic conditions. There have been no 2624 

reported cases of illnesses in the U.S. due to the release of diagnostic specimens during transport 2625 

(DOE 2007). 2626 

There would be a low potential risk of illness to site workers or visitors and no public human 2627 

health effect from routine operations involving biological agents.  Accident conditions would 2628 

result in minimal or no impact to the public primarily because there would be severely limited 2629 

opportunity for transport of an infectious dose of a biological agent to the public.  Biological 2630 

agents in open cultures would be handled only in biosafety cabinets where a spill would be 2631 

contained.  In addition, biological agents would be handled in a liquid or solid culture container 2632 

that would release very few organisms to the air if dropped or spilled.  This means that one of the 2633 

most critical risk factors, public exposure to an infectious dose from a biological agent, is greatly 2634 

minimized, and therefore, the potential risk of disease would be very low.  Consequently, there is 2635 

little or no risk to minority or low-income populations (DOE 2007). 2636 

Advanced Fuel Research Facility – On January 4, 2007, DOE issued an NOI (72 FR 331) to 2637 

prepare a Programmatic EIS for the Global Nuclear Energy Partnership initiative.  The Global 2638 

Nuclear Energy Partnership would encourage expansion of domestic and international nuclear 2639 

energy production while reducing nuclear proliferation risks, and reduce the volume, thermal 2640 

output, and radiotoxicity of spent nuclear fuel before disposal in a geologic repository.  LANL is 2641 

one of six DOE facilities being considered for an advanced fuel cycle research facility.  The six 2642 

potential sites for the research facility will be screened further, and some may be eliminated as 2643 

siting alternatives.  As the EIS for this project has not been issued, there are no data for inclusion 2644 

in this SWEIS. 2645 

Transformation to Complex 2030 – On October 19, 2006, NNSA issued an NOI (71 FR 61731) 2646 

to prepare a Supplement to the Stockpile Stewardship and Management Programmatic 2647 

Environmental Impact Statement (PEIS) - Complex 2030.  The NOI also announced the 2648 

cancellation of NNSA’s previous proposal to build a modern pit facility for which a draft 2649 

Supplemental EIS was issued in June 2003 (68 FR 33487).  Consequently, impacts related to the 2650 

modern pit facility have been deleted from the SWEIS.  The potential impacts of locating a 2651 

consolidated plutonium center or consolidated nuclear production center at LANL (and at other 2652 

NNSA sites) will be evaluated in the Complex 2030 PEIS.  Because the new Complex 2030 2653 

document is in preparation, and the specific processes and functions have not been determined, 2654 

quantitative data for the proposed new consolidated plutonium center or new consolidated 2655 

nuclear production center are not available to include in this SWEIS. 2656 

Environmental Impact Statement on the Disposal of Greater-Than-Class C Low-Level 2657 

Radioactive Waste (GTCC EIS).  In June 2007, DOE issued an NOI to prepare an Environmental 2658 

Impact Statement on the Disposal of Greater-Than-Class C Low-Level Radioactive Waste 2659 
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(GTCC EIS) (__ FR _____).  The GTCC EIS will address the disposal of low-level radioactive 2660 

waste generated by activities licensed by the Nuclear Regulatory Commission or an Agreement 2661 

State that contain radionuclides in concentrations exceeding 10 CFR 61 Class C limits, as well as 2662 

DOE waste having similar characteristics.  LANL is being considered as one of eight candidate 2663 

DOE disposal sites for Greater-Than-Class C waste, along with a generic commercial disposal 2664 

facility option in arid and humid environments.  In addition, DOE is evaluating several disposal 2665 

technologies in the GTCC EIS including geologic repositories, intermediate depth boreholes, and 2666 

enhanced near-surface disposal facilities.  The alternatives in the GTCC EIS could result in 2667 

changes to facilities or operations at LANL, but because the changes have yet to be developed, 2668 

quantitative data are not available for the cumulative impacts analysis. 2669 

Reasonably foreseeable actions for the region surrounding LANL were also reviewed for the 2670 

cumulative impacts analysis.  Interviews were conducted with personnel in planning departments 2671 

in the surrounding counties, as well as from the regional Bureau of Land Management and Santa 2672 

Fe National Forest offices, to collect information on activities that might affect cumulative 2673 

impacts. Available documentation was reviewed for activities that could contribute to cumulative 2674 

impacts. 2675 

Each resource area in this SWEIS was reviewed for potential cumulative impacts; the analyses 2676 

are summarized in the following paragraphs.  The level of detail provided for each resource area 2677 

is commensurate with the extent of the potential cumulative impacts.  Some resources were not 2678 

provided with a detailed analysis based on minimal or very localized impacts from LANL 2679 

operations and a judgment that, cumulatively, there would be no appreciable impacts on these 2680 

resources. 2681 

The following paragraphs summarize cumulative impacts for LANL and the surrounding region 2682 

of influence.  The maximum cumulative impacts for all resource areas would occur if a decision 2683 

was made to implement the SWEIS Expanded Operations Alternative in its totality. 2684 

Land Use, Visual Environment, Ecological Resources, and Cultural Resources 2685 

Impacts on land use, visual environment, ecological resources, and cultural resources from 2686 

LANL operations have been discussed previously.  Additional impacts could arise from the 2687 

conveyance and transfer of land as required under Public Law 105-119.  Up to 826 acres 2688 

(334 hectares) of land could be developed after transfer or conveyance.  For example, 2689 

Los Alamos County has indicated there are proposals to develop approximately 1,000 new 2690 

residences on land adjacent to LANL and to develop land for light industry, retail, and residential 2691 

development along the Los Alamos Canyon rim across from the airport.  This could change the 2692 

current land use and increase cumulative impacts on visual, ecological, and cultural resources. 2693 

Geology and Soils 2694 

For geology and soils, the primary impacts are due to proposed closure of the MDAs under the 2695 

Expanded Operations Alternative in compliance with the Consent Order.  If the waste at the 2696 

MDAs is contained in place (MDA Capping Option), the final covers would require up to 2697 

2.5 million cubic yards (1.9 million cubic meters) of bulk materials including crushed tuff, rock, 2698 

gravel, topsoil, and other materials for surface grading and erosion control.  These materials 2699 
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would be obtained from LANL resources and from quarries and mines in the surrounding 2700 

counties.  While the quantity of materials would be large, there would be sufficient resources in 2701 

the region to meet the demand. 2702 

Water Resources 2703 

Reasonably foreseeable activities in the region could affect surface water and groundwater in 2704 

combination with past and present activities, as well as those proposed at LANL in this SWEIS.  2705 

Mitigation measures implemented by Federal agencies during fire and vegetation management 2706 

projects and modification of water control structures installed after the Cerro Grande Fire would 2707 

minimize impacts on surface water quality and quantity.  Use of facilities to evaporate treated 2708 

effluent from the Radioactive Liquid Waste Treatment Facility would improve surface water 2709 

resources in Mortandad Canyon.  Additional groundwater depletion projected as a result of 2710 

potential new residential development within Los Alamos County could be somewhat offset by 2711 

reduced depletion of the regional aquifer following implementation of the city of Santa Fe’s 2712 

water diversion project and reduced pumping of the Buckman Well Field.  Monitoring of the 2713 

quality and quantity of the regional aquifer would be needed to evaluate the rate and direction of 2714 

contaminant movements and to track the amount of water available for use.  The North Railroad 2715 

Avenue groundwater contamination plume located over 12 miles (19 kilometers) from the LANL 2716 

boundary is undergoing remediation, and is not expected to migrate into groundwater and surface 2717 

water impacted by past or present LANL operations. 2718 

Air Quality 2719 

The cumulative concentrations of all criteria pollutants from operations are expected to remain 2720 

well below Federal and state ambient air quality standards. 2721 

Construction, excavation, and remediation activities could result in temporary increases in air 2722 

pollutant concentrations at the site boundary and along publicly accessible roads.  These impacts 2723 

would be similar to those that would occur during construction of a housing project or a 2724 

commercial complex.  Emissions of fugitive dust from these activities would be controlled with 2725 

water sprays and other engineering and management practices as appropriate.  The maximum 2726 

ground level concentrations offsite and along publicly accessible roads would be below ambient 2727 

air quality standards, except for possible short-term concentrations of nitrogen oxides and carbon 2728 

monoxide for certain projects that could occur near the site boundary.  Appropriate management 2729 

controls and scheduling would be used to minimize impacts on the public and to meet regulatory 2730 

requirements.  The impacts on the public would be minor. 2731 

The projected increase in LANL employees and vicinity populations would cause an increase in 2732 

vehicles and an associated increase in vehicle emissions along the routes used to access the site.  2733 

However, cumulative concentrations of all criteria pollutants are expected to remain compliant 2734 

with Federal and State ambient air quality standards. 2735 

The contribution to cumulative air quality impacts from offsite construction and operation 2736 

activities was also evaluated.  The maximum impacts from construction activities (including 2737 

fugitive dust) for oil and gas development in the region are evaluated in the Farmington 2738 

Proposed Resource Management Plan and Final EIS and were shown to occur very close to the 2739 
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source, with concentrations decreasing rapidly with distance (BLM 2003b).  Therefore, it is 2740 

expected that offsite air emissions from disturbance and construction would not contribute 2741 

substantially to cumulative impacts at LANL. 2742 

Impacts of inert pollutants (pollutants other than ozone and its precursors) generally were found 2743 

to be limited to a few miles downwind from the source.  For emissions from the oil and natural 2744 

gas well fields, the distance where the nitrogen dioxide concentrations dropped below their 2745 

significance levels was 15.6 to 24.9 miles (25 to 40 kilometers).  Therefore, it is expected that 2746 

emissions from the operation of offsite facilities would not contribute substantially to cumulative 2747 

impacts at LANL. 2748 

In contrast, the maximum effects of volatile organic compounds and nitrogen oxide emissions on 2749 

ozone levels usually occurs several hours after these compounds are emitted and many miles 2750 

from their sources (BLM 2003b).  A number of mitigation measures for activities occurring in 2751 

the region are designed to reduce the cumulative air quality impacts from gas and oil wells and 2752 

pipelines.  One of the more successful mitigation measures requires that new and replacement 2753 

wellhead compressors limit their nitrogen oxide emissions to less than 10 grams per horsepower-2754 

hour, and each pipeline compressor station limit its total nitrogen oxide emissions to less than 2755 

1.5 grams per horsepower-hour.  This measure is intended to substantially reduce the level and 2756 

extent of emissions that form ozone throughout the region and to reduce visibility impacts on 2757 

Class I Areas such as Bandelier National Monument. 2758 

Human Health 2759 

For human health, the dose to the general public from all anticipated airborne emissions at LANL 2760 

(Expanded Operations Alternative) could be as much as 36 person-rem per year.  The dose to the 2761 

offsite MEI from all anticipated airborne emissions at LANL (Expanded Operations Alternative) 2762 

could be as much as 8.2 millirem per year.  The Clean Air Act limits airborne radiation doses to 2763 

10 millirem per year for any individual member of the public.  No additional LCFs would be 2764 

expected at these dose levels.   2765 

Collective worker doses would increase if the MDA Removal Option was implemented.  2766 

Collective worker dose would increase from about 280 person-rem per year under the No Action 2767 

Alternative to an average of up to about 540 person-rem per year due to the number of workers 2768 

involved.  Worker dose would decrease by about 140 person-rem annually after the MDA 2769 

remediation work was complete.  At a collective dose of 540 person-rem per year, less than 2770 

1 (0.33) LCF would be expected.  Individual worker dose would be maintained as low as 2771 

reasonably achievable (ALARA) and within applicable regulatory limits. 2772 

Environmental surveillance results for radioisotopes and chemicals, monitoring of LANL 2773 

radiological emissions and radiation dose data, and cancer mortality and incidence rates in New 2774 

Mexico and all counties surrounding LANL are presented in this SWEIS.  These data, along with 2775 

the final LANL Public Health Assessment, issued on August 31, 2006, by the U.S. Department of 2776 

Health and Human Services, Agency for Toxic Substances and Disease Registry, shows that 2777 

“there is no evidence of contamination from LANL that might be expected to result in ill health 2778 

to the community;” and “Overall, cancer rates in the Los Alamos area are similar to cancer rates 2779 

found in other communities” (CDC 2006).  Additionally, there is currently a Center for Disease 2780 
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Control and Prevention dose reconstruction project at LANL in the initial information gathering 2781 

phase (CDC 2006).  Therefore, this information is not available to include in the cumulative 2782 

impacts analysis. 2783 

Socioeconomics 2784 

By 2011, LANL operations under the No Action Alternative could account for approximately 2785 

20 percent of employment in the tri-county area (Los Alamos, Rio Arriba, and Santa Fe 2786 

Counties) and an even higher percentage of wages due to the large difference in average wages 2787 

for LANL employees versus the county averages.  Under the Expanded Operations Alternative, 2788 

direct employment at LANL could increase by another 14 percent by 2011.  Of the 1,890 direct 2789 

and 2,000 indirect jobs thus created, about 1,600 and 1,700 jobs, respectively, would be held by 2790 

those in the tri-county area.  This would increase the estimated percentage of the population 2791 

employed in the tri-county area as a result of LANL operations activities to 22 percent. 2792 

If the maximum number of jobs estimated for operation of the Los Alamos Research Park and 2793 

the conveyance and transfer of land were also created by 2011, there could be additional 2794 

socioeconomic impacts in the region of influence.  Cumulatively, the Expanded Operations 2795 

Alternative and these activities could result in nearly 21,000 direct and 22,000 indirect jobs in the 2796 

region.  This scenario would increase the estimated percentage of the population employed by 2797 

LANL-related activities to 31 percent of the region of influence.  The rate of population growth 2798 

in the region would likely exceed current rates, placing additional strain on regional 2799 

infrastructure and social services.  For example, additional demand would be placed on regional 2800 

water and electrical systems, roads would be more heavily traveled, additional housing would 2801 

need to be constructed, and there may be demands for additional schools and hospitals.  There 2802 

would also be beneficial gains in terms of average wages and benefits flowing into the local 2803 

economy because many of these jobs should be relatively higher paying jobs (for example, 2804 

research jobs), and the unemployment rate would likely fall. 2805 

Infrastructure 2806 

For the LANL Expanded Operations Alternative, the cumulative peak electrical load would 2807 

approach, but not exceed, the system capacity; and the water use would approach, but not exceed, 2808 

the system available water rights.  Planned upgrades to the electrical system should enhance peak 2809 

load capacity and ensure that electric energy is available for future operations.  For water use, 2810 

Los Alamos County is currently pursuing additional water rights to supply its water customers, 2811 

including LANL.  LANL water requirements have been decreasing compared to the demand in 2812 

1999, and are far below projections included in the 1999 SWEIS.  In the near term, no 2813 

infrastructure capacity constraints are expected, and LANL demands on infrastructure resources 2814 

are below projected levels and within site capacities.  Potential shortfalls in available capacity 2815 

would need to be addressed if increased site requirements are larger than those analyzed in this 2816 

SWEIS. 2817 

Waste Management 2818 

Cumulative generation of all waste types is expected to be substantial, largely due to future 2819 

remediation of MDAs and DD&D of facilities.  Although this would be the case under all 2820 



Chapter 3 – Alternatives for Continued Operation of Los Alamos National Laboratory 
 
 

 
7/9/2007 Concurrence Draft 3-109 

alternatives, the quantities of wastes projected under the Expanded Operations Alternative would 2821 

be significantly larger than those projected under the other alternatives.  Sufficient disposal 2822 

capacity, both on- and offsite, for all waste types would be available except possibly under the 2823 

Expanded Operations Alternative.  Up to 1.4 million cubic yards (1.1 million cubic meters) of 2824 

low-level radioactive waste and 33,000 cubic yards (25,000 cubic meters) of transuranic waste 2825 

are projected.  About two-thirds of the transuranic waste volume is associated with postulated 2826 

complete removal of all waste from the MDAs – including all transuranic waste buried before 2827 

1970.  Final waste volumes from MDA remediation may be smaller because waste generation is 2828 

dependent on future regulatory decisions by the New Mexico Environment Department and on 2829 

waste volume reduction techniques such as sorting.  Additional resources, including new storage 2830 

and handling facilities, could be required to augment existing and proposed waste management 2831 

capabilities. 2832 

Onsite disposal capacity for low-level radioactive wastes may be sufficient, depending on the 2833 

actual volumes generated by remediation; disposal capacity can be supplemented by offsite 2834 

facilities if needed.  It is assumed that the transuranic waste would be disposed of at WIPP.  2835 

WIPP disposal capacity is expected to be sufficient for disposal of all retrievably stored waste 2836 

and all newly generated transuranic waste from the DOE Complex over the next few decades, but 2837 

not sufficient for this waste plus all transuranic waste buried before 1970 across the DOE 2838 

Complex (63 FR 3624).  Decisions about disposal of transuranic waste from full removal of 2839 

LANL MDAs, if generated, would be based on the needs of the entire DOE Complex.  Any 2840 

transuranic waste that may be generated at LANL and lacking disposal capacity would be safely 2841 

stored until disposal capacity becomes available. 2842 

Transportation 2843 

The total cumulative worker dose from 100 years of radioactive materials shipments (general 2844 

transportation, historical DOE shipments, and reasonably foreseeable actions as estimated in the 2845 

Final Environmental Impact Statement for a Geologic Repository for the Disposal of Spent 2846 

Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada 2847 

[DOE/EIS-0250] [DOE 2002b]), as well as shipments associated with the LANL SWEIS 2848 

alternatives, is estimated to be a maximum of 361,040 person-rem, which would be expected to 2849 

result in 217 LCFs.  The total cumulative dose to the general public was estimated to be a 2850 

maximum of 340,100 person-rem, which would be expected to result in 204 excess LCFs.  The 2851 

total estimated traffic fatalities associated with accidents involving radioactive material and 2852 

waste transports would be a maximum of 103. 2853 

Implementing the Expanded Operation Alternative is expected to result in no more than three 2854 

traffic fatalities and zero worker or public cancer deaths (LCFs); therefore, they would not 2855 

contribute substantially to cumulative impacts.  For perspective, in 2004, there were 522 traffic 2856 

fatalities in New Mexico, 58 of which occurred in the three counties neighboring LANL 2857 

(Los Alamos, Rio Arriba, and Santa Fe Counties) (see Chapter 4, Table 4–53). 2858 

Daily traffic could increase on county roads by up to 18 percent (averaged across all LANL 2859 

entrances) due to (1) increased development of both housing and light industry, as a result of the 2860 

conveyance and transfer of lands; (2) increased truck shipments under the Expanded Operations 2861 
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Alternative; (3) projected increases in the LANL workforce under the Expanded Operations 2862 

Alternative; and (4) increased employment at the Los Alamos Research Park. 2863 

Development of land transferred under the Land Conveyance and Transfer EIS (DOE/EIS-0293) 2864 

(DOE 1999d) could increase traffic in the vicinity of the airport and TA-21 based on current 2865 

Los Alamos County plans to develop light industry, retail, and residential units on these tracts.  2866 

This action, combined with the increased traffic associated with DD&D activities at TA-21, 2867 

could cause excessive traffic loads on NM 502. 2868 

Environmental Justice 2869 

No disproportionately high adverse human and environmental effects to minority or low-income 2870 

populations would be expected as a result of implementing any of the three alternatives 2871 

considered in this SWEIS.  Employment at LANL and in the surrounding region is expected to 2872 

increase, thus creating additional employment opportunities for local individuals.  As additional 2873 

funding flows into the regional economy, increased opportunities for low-income and minority 2874 

populations should be realized.  Also, the conveyance and transfer of land to the Department of 2875 

the Interior that has occurred benefits people inhabiting the Pueblo of San Ildefonso.  A 2876 

consultation process is in place to address possible impacts to traditional cultural properties from 2877 

LANL activities. 2878 

3.6.3 Summaries of Potential Consequences from Project-Specific Analyses 2879 

Appendices G, H, I, and J of this SWEIS contain evaluations of the environmental impacts of 2880 

projects proposed for implementation under the Expanded Operations Alternative.  They include 2881 

projects to replace or refurbish existing structures and their related capabilities, DD&D of old 2882 

structures and remediation of environmental contamination, modifications to site infrastructure, 2883 

and expansion of site capabilities.  This section summarizes the potential consequences of 2884 

implementing each of the proposed projects. 2885 

The sliding-scale approach is used in this SWEIS to evaluate environmental consequences.  This 2886 

approach implements the Council on Environmental Quality instruction to “focus on significant 2887 

environmental issues” (40 CFR Part 1502.1) and to discuss impacts “in proportion to their 2888 

significance” (40 CFR Part 1502.2[b]).  For some of the project-specific analyses it was 2889 

determined that there would be no or only minor impacts for some resource areas.  Consequently, 2890 

these resource areas are not analyzed in detail.  In the following tables, these resource areas are 2891 

identified as having “no or negligible impacts.” 2892 

General temporary construction-related impacts would be expected to occur for most of the 2893 

projects summarized in this section during construction and DD&D activities.  After project 2894 

completion, these impacts would cease and the area would return to normal.  These impacts are 2895 

not discussed in detail in the project summaries: 2896 

• Physical disturbances to areas under or in the vicinity of construction and DD&D 2897 

projects would disrupt land use, affect the visual environment, and disturb the soils and 2898 

geology, the latter primarily from excavation activities. 2899 
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• Water resources, primarily surface water quality, could be temporarily affected by runoff 2900 

and increased sediment loads from construction and DD&D sites.  Stormwater Pollution 2901 

Prevention Plans describing best management practices would be required and would 2902 

mitigate most of these impacts.  A Construction General Permit, a U.S. Army Corps of 2903 

Engineers Section 404 Dredge and Fill Permit, and a Section 401 New Mexico Water 2904 

Quality Certification would be obtained, if needed, for projects that may affect surface 2905 

water. 2906 

• Air quality impacts would be increased by emissions of criteria air pollutants, primarily 2907 

carbon monoxide and nitrogen oxides from vehicles and heavy equipment, as well as 2908 

particulate matter from soil disturbance. 2909 

• Noise levels could rise from the increased number of personal vehicles, trucks hauling 2910 

materials and waste to and from construction sites, and heavy equipment involved in the 2911 

activities.  Most noise would be localized, but if a project were near a LANL site 2912 

boundary, offsite populations could be disturbed. 2913 

• Loss of habitat from land disturbance and increased noise and light are potentially 2914 

adverse ecological impacts from construction and DD&D activities.  Impacts could be 2915 

minimized by avoiding working during nesting seasons for sensitive species, using 2916 

special lighting, protecting areas of concern, and working only during certain times of the 2917 

day or year. 2918 

• Construction workers would be subject to accidents typical of any construction site.  2919 

Adverse effects could range from relatively minor (such as lung irritation, cuts, or 2920 

sprains) to major (such as lung damage, broken bones, or fatalities).  To prevent serious 2921 

exposures and injuries, all site construction contractors would be required to submit and 2922 

adhere to a Construction Safety and Health Plan and undergo site-specific hazard 2923 

training.  Appropriate personal protection measures would be a routine part of 2924 

construction activities, including use of personal protection equipment such as coveralls, 2925 

respirators, gloves, hard hats, steel-toed boots, eye shields, and earplugs or covers.  2926 

Workers also would be protected by other engineered and administrative controls. 2927 

• Increased consumption of fuels, water, and electricity would occur during construction 2928 

and DD&D. 2929 

Summary of Impacts for the Physical Science Research Complex Project 2930 

The Physical Science Research Complex would be a complex of four buildings in TA-3 with 2931 

approximately 350,000 square feet (32,500 square meters) of floor space, approximately 2932 

30 percent of which would be laboratory space (primarily laser).  This complex would be 2933 

available to consolidate staff currently located in TA-3 and other LANL locations in newer, more 2934 

efficient and modern space.  A number of structures would be demolished to make room for the 2935 

Physical Science Research Complex, and a number of buildings vacated by staff moving to the 2936 

new facility would also undergo DD&D.  A building potentially eligible for listing on the 2937 

National Register of Historic Places could be impacted, as well as the Administration Building 2938 

which has been determined to be eligible.  Proposed activities would require documentation to 2939 
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resolve adverse effects.  Only minor impacts would be expected from construction and operation 2940 

of this facility.  There would be some improvement in the overall appearance of areas in which 2941 

aging buildings and temporary structures would be demolished.  Table 3–20 summarizes the 2942 

potential impacts of implementing this project. 2943 

Table 3–20  Summary of Impacts for the Physical Science Research Complex Project 2944 

Resource Area Impact Summary 

Land Resources Land Use – No or negligible impact. 
Visual Environment – Demolition of vacated structures would improve the overall appearance of 
TA-3, TA-35, and TA-53. 

Geology and Soils Temporary construction- and DD&D-related impacts.  Approximately 499,000 cubic yards of rock 
and soil would be disturbed during construction. 

Water Resources No or negligible impact. 

Air Quality and 
Noise 

Air Quality – Temporary construction- and DD&D-related impacts.  Little or no change in emissions 
from operations. 
Noise – Temporary construction- and DD&D-related impacts. 

Ecological Resources  No or negligible impact. 

Human Health Temporary construction-related impacts and accident potential for workers.  Potential worker 
exposure to radiological contamination and asbestos during DD&D.  Impacts would be mitigated 
through safe work practices, procedures, and personal protective equipment. 
Positive impact on relocated staff from improved working conditions. 

Cultural Resources Possible impact on a building potentially eligible for listing on the National Register of Historic 
Places and the Administration Building, which has been determined to be eligible.  Proposed 
activities would require documentation to resolve adverse effects. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – No more than negligible impact on LANL utility capacity; requirements would be 
similar to or less than the facilities being replaced. 

Waste Management 
 

Construction – 1,600 cubic yards of construction debris. 
DD&D – 17,000 cubic yards of low-level radioactive waste; 177,000 cubic yards of solid waste 
including demolition debris; and 314,000 pounds of chemical waste. 

Transportation Transportation of construction materials and wastes and demolition wastes (some radioactive) would 
not be expected to result in any fatalities or excess LCFs. 

Environmental 
Justice 

No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; LCF = latent cancer fatality. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359. 

Summary of Impacts for the Replacement Office Buildings Project 2945 

The TA-3 Replacement Office Buildings Project would consolidate staff and activities currently 2946 

located in temporary or aging permanent buildings into more efficient and safer structures.  The 2947 

complex would include the construction of 11 two-story buildings, 1 three-story building, and 2948 

related parking structures.  The Wellness Center and a warehouse would be demolished to 2949 

accommodate this project. 2950 

There would be no major environmental impacts from construction, operation, and DD&D of 2951 

existing buildings for the Replacement Office Buildings Project.  Most construction would be in a 2952 

developed portion of TA-3; however, a portion of the project area would require use of about 2953 

13 acres (5.3 hectares) of currently undeveloped land.  Protection of cultural resources and potential 2954 

accommodation for the Mexican spotted owl during construction could be required.  Table 3–21 2955 

summarizes the potential impacts of implementing this project. 2956 
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Table 3–21  Summary of Impacts for the Replacement Office Buildings Project 2957 

Resource Area Impact Summary 

Land Resources 
 

Land Use – Consistent with future land use plans; about 13 acres of undeveloped land would be 
disturbed. 
Visual Environment – New buildings and parking lot could be visible from West Jemez Road and 
Pajarito Road. 

Geology and Soils Temporary construction- and DD&D-related impacts.  Approximately 369,000 cubic yards of rock 
and soil would be disturbed during construction. 

Water Resources Temporary construction- and DD&D-related impacts. 

Air Quality and 
Noise 

Air Quality – Temporary construction-and DD&D-related impacts.  No change in emissions from 
operations. 
Noise – Temporary construction- and DD&D-related impacts. 

Ecological Resources  Temporary construction-related impacts.  Loss of 13 acres of habitat.  Construction may affect, but is 
not likely to adversely affect, the Mexican spotted owl and bald eagle. 

Human Health Temporary construction- and DD&D-related impacts and accident potential for workers.  Impacts 
would be mitigated through safe work practices, procedures, and personal protective equipment. 

Cultural Resources Possible impact on a historic trail potentially eligible for listing on the National Register of Historic 
Places.  Proposed activities could require documentation to resolve adverse effects. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – No more than negligible impact on LANL utility capacity; requirements would be 
similar to or less than the facilities being replaced. 

Waste Management Construction – 1,700 cubic yards of construction waste. 
DD&D – 31 cubic yards of low-level radioactive waste and 6,900 cubic yards of demolition debris. 

Transportation No or negligible impact. 

Environmental 
Justice 

No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; acres to hectares, multiply by 0.40469. 
 

Summary of Impacts for the Radiological Sciences Institute Project, Including Phase I – the 2958 

Institute for Nuclear Nonproliferation Science and Technology 2959 

The proposed project would involve the DD&D of 52 obsolete structures scattered over 6 TAs, 2960 

and the construction of the Radiological Sciences Institute in TA-48, which would include as 2961 

many as 13 new facilities.  Phase I would include construction of five buildings associated with 2962 

the Institute for Nuclear Nonproliferation Science and Technology.  This facility would include 2963 

Security Category I and II laboratories and vaults, other laboratory space, a secure radiochemistry 2964 

laboratory, and associated offices and support facilities. 2965 

DD&D activities and transportation would result in the largest potential impacts.  DD&D 2966 

activities are expected to generate large quantities of debris, including some radioactively-2967 

contaminated debris.  With the exception of low-level radioactive waste, most DD&D waste 2968 

would be transported to appropriate offsite facilities.  Transportation impacts would include 2969 

temporary disruption of traffic on Pajarito Road during construction; increased local traffic 2970 

during operations; and movement of large amounts of DD&D waste.  Table 3–22 summarizes 2971 

the potential impacts of implementing this project. 2972 
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Table 3–22  Summary of Impacts for the Radiological Sciences Institute Project, Including 2973 

Phase I – the Institute for Nuclear Nonproliferation Science and Technology 2974 

Resource Area Impact Summary 

Land Resources Land Use – Some currently designated Reserve and Experimental Science areas would be 
redesignated in the future as Nuclear Materials Research and Development; 12.6 acres of 
undeveloped land would be disturbed. 
Visual Environment – Minor impact from new development in TA-48 west of existing buildings.  

Geology and Soils Temporary construction-related impacts.  Approximately 802,000 cubic yards of rock and soil 
would be disturbed during construction.  Excavation of welded tuff could necessitate blasting.  
Negligible impacts anticipated from DD&D activities. 

Water Resources Temporary construction-related impacts.  DD&D of older contaminated structures could reduce the 
potential for future surface water and groundwater contamination. 

Air Quality and Noise Air Quality – Temporary construction- and DD&D-related nonradiological impacts and potential 
for release of radionuclides in contaminated soils in the vicinity of the proposed building location. 
 Little or no change in emissions from operations. 
Noise – Temporary construction- and DD&D-related impacts could include blasting. 

Ecological Resources  Temporary construction-related impacts.  Loss of 12.6 acres of habitat.  Construction may affect, 
but is not likely to adversely affect, the Mexican spotted owl and bald eagle.  DD&D activities may 
affect, but are not likely to adversely affect, the Mexican spotted owl. 

Human Health Temporary construction-related impacts and accident potential for workers.  Impacts would be 
mitigated through safe work practices, procedures, and personal protective equipment.  No 
additional LCFs in general population or to the MEI from radiological doses from facility 
construction or operation and associated DD&D. 

Cultural Resources Possible impact on two archaeological sites determined to be eligible for the National Register of 
Historic Places and on potentially eligible historic buildings, including the Radiochemistry 
Building.  Documentation to resolve adverse effects on the archaeological sites would be required 
before beginning construction of the Radiological Sciences Institute and could be required before 
demolition of any of the potentially important historic structures. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – No more than negligible impact on LANL utility capacity, requirements would be 
similar to or less than the facilities being replaced. 

Waste Management Construction – 2,800 cubic yards of construction debris and associated solid waste. 
DD&D – 1,100 cubic yards of transuranic waste; 96,000 cubic yards of low-level radioactive 
waste; 1,000 cubic yards of mixed low-level radioactive waste; 77,000 cubic yards of demolition 
debris; and 988,000 pounds of chemical waste. 

Transportation  Transportation of construction materials and wastes, and demolition wastes (some of which would 
be radioactive) would not be expected to result in any fatalities or excess LCFs.  

Environmental Justice No or negligible impact. 

Facility Accidents Postulated facility accident with the highest impacts would result in an LCF risk of 1 in 12,000 for 
a noninvolved worker and 1 in 77,000 for the MEI; there would be no excess LCFs expected in the 
exposed population. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; LCF = latent cancer fatality; 
MEI = maximally exposed individual. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359; acres to 
hectares, multiply by 0.40469. 
 

Summary of Impacts for Radioactive Liquid Waste Treatment Facility Upgrade Project 2975 

This project has been proposed to improve the operation and reliability of the Radioactive Liquid 2976 

Waste Treatment Facility in TA-50. Three options have been proposed to upgrade the facility, 2977 

each involving DD&D of part of the existing facility.  Under Option 1, a new building for 2978 

treating liquid low-level radioactive and transuranic wastes would be constructed west of the 2979 
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existing facility in a parking area, along with a central utilities building.  The East Annex would 2980 

be demolished.  Under Option 2, the Radioactive Liquid Waste Treatment Facility treatment 2981 

capabilities would be housed in two or more separate structures to the west and north of the 2982 

existing facility (for example, one or more structures for low-level radioactive liquid waste and 2983 

one or more structures for transuranic liquid waste).  The East Annex, the North Annex, and a 2984 

transformer located on the north side of the existing facility would be demolished to 2985 

accommodate the new construction.  Option 3 is identical to Option 2, except that the existing 2986 

facility would be renovated for reuse; the most DD&D would be required under this option.  An 2987 

auxiliary action of installing a pipeline and constructing evaporation tanks to treat effluent could 2988 

occur with any of the options, including the No Action Option (not upgrading the facility). 2989 

Potential impacts from each of the action options would be similar.  Demolition of the East 2990 

Annex and the transuranic influent storage tanks would likely produce considerable low-level 2991 

radioactive waste and some transuranic waste.  There is also the potential for releasing 2992 

radioactive or other hazardous constituents from contaminated soils and contaminated structural 2993 

materials, but proper procedures would be followed to minimize their release.  Table 3–23 2994 

summarizes the potential impacts of implementing this project. 2995 

Table 3–23  Summary of Impacts for the Radioactive Liquid Waste Treatment Facility 2996 

Upgrade Project 2997 

Resource Area Impact Summary 

Land Resources Land Use – If the option to construct evaporation tanks and pipeline were implemented, the land use 
designation of up to 5.4 acres of land for the area of the tanks would change from Reserve to Waste 
Management. 
Visual Environment – The new treatment buildings would not result in a change to the overall visual 
character of the area within TA-50, but the area proposed for construction of the evaporation tanks is 
currently undeveloped and wooded, and a break in the forest cover would be noticeable from areas 
west of LANL. 

Geology and Soils Temporary construction- and DD&D-related impacts.  Construction may affect, but is not likely to 
adversely affect, the Mexican spotted owl and bald eagle.  Permanent removal of contaminated soil to 
accommodate new facilities.  Up to 164,000 cubic yards of rock and soil could be disturbed, assuming 
construction of the evaporation tanks and pipeline. 

Water Resources Potential positive impact on effluent water quality and quantity due to more stringent discharge 
requirements and improved processing. 

Air Quality and 
Noise 

Air Quality – Temporary construction-related impacts.  Potential for increased radioactive emissions 
during DD&D.  Minimal impact expected from operation. 
Noise – Minor construction equipment and traffic noise impact to workers. 

Ecological Resources  Temporary construction- and DD&D-related impacts.  Loss of up to 5.4 acres of habitat if the 
evaporation tanks and a pipeline are built. 

Human Health Temporary construction-related impacts and accident potential for workers.  Potential worker 
exposure to radiological contamination during DD&D.  Impacts would be mitigated through safe work 
practices, procedures, and personal protective equipment.  During operations, worker health and safety 
would be improved because of improved reliability and design and less maintenance on new systems.  
RLWTF emissions do not have a distinguishable effect on the projected dose to the public. 

Cultural Resources Possible impact on several historic properties, including the RLWTF, potentially eligible for listing on 
the National Register of Historic Places.  Proposed activities could require documentation or 
excavation to resolve adverse effects. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – Utility requirements are expected to increase but to stay within LANL utility capacity. 

Waste Management Construction – Up to 1,150 cubic yards of construction debris. 
DD&D – Up to 230 cubic yards of transuranic waste; 10,300 cubic yards of low-level radioactive 
waste; 150 cubic yards of mixed low-level radioactive waste; 1,800 cubic yards of demolition debris; 
and 212,000 pounds of chemical waste. 
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Resource Area Impact Summary 

Transportation Temporary disruption of local traffic during construction and DD&D.  Transportation of construction 
materials and wastes and demolition wastes (some of which would be radioactive) would not be 
expected to result in any fatalities or excess LCFs. 

Environmental 
Justice 

No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; LCF = latent cancer fatality; 
RLWTF = Radioactive Liquid Waste Treatment Facility. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; gallons to liters, multiply by 3.7854; pounds to kilograms, 
multiply by 0.45359; acres to hectares, multiply by 0.40469. 
 

Implementing the auxiliary action to construct evaporation tanks and a pipeline would result in a 2998 

change in the land use category and the loss of habitat of up to 5.4 acres (2.2 hectares) of 2999 

currently undeveloped land.  Tank construction would cause a break in the forest cover that 3000 

would be noticeable from areas west of LANL.  Use of the evaporation tanks would improve 3001 

surface water quality by eliminating a discharge that could contribute to movement of existing 3002 

environmental contamination. 3003 

Summary of Impacts for Los Alamos Neutron Science Center Refurbishment Project 3004 

The LANSCE Refurbishment Project would include renovations and improvements to the 3005 

existing facility in TA-53 to increase its reliability and extend its operating life.  Impacts from 3006 

implementation would be minimal.  There could be minimal indirect effects on utility usage and 3007 

air emissions from increased usage of the facilities after the project was complete.  Table 3–24 3008 

summarizes the potential impacts of LANSCE Refurbishment Project activities. 3009 

Table 3–24  Summary of Impacts for the Los Alamos Neutron Science Center 3010 

Refurbishment Project 3011 

Resource Area Impact Summary 

Land Resources 
 

Land Use – No or negligible impact. 
Visual Environment – No or negligible impact. 

Geology and Soils No or negligible impact. 

Water Resources Project implementation may result in a small increase in nonradiological cooling water discharge 
from increased facility usage. 

Air Quality and Noise Air Quality – Negligible to minor impacts during refurbishment.  Operations may result in increased 
nonradiological air emissions from increased facility usage. 
Noise – Potential temporary increase in onsite noise levels during refurbishment. 

Ecological Resources  No or negligible impact. 

Human Health Temporary construction-related impacts and accident potential for workers.  Impacts would be 
mitigated through safe work practices, procedures, and use of personal protective equipment.  
Operations impacts may increase as a result of increased accelerator usage.  The maximum dose to 
the MEI as a result of emissions, however, would be limited to 7.5 millirem per year. 

Cultural Resources Possible impact on several historic buildings potentially eligible for listing on the National Register 
of Historic Places and the LANSCE accelerator building, which has been determined to be eligible. 
Documentation to resolve adverse effects would be required before making modifications to the 
accelerator building and could be required before modifications or demolition of any of the other 
potentially important historic structures. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No impacts identified. 
Infrastructure – Negligible utility requirements during refurbishment.  Project implementation 
could result in increased utility demands from increased facility usage.  Peak load demand could 
approach current capacity but ongoing improvements to LANL’s electric power infrastructure 
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Resource Area Impact Summary 

should alleviate this concern. 

Waste Management Small quantities of low-level radioactive waste, mixed low-level radioactive waste, chemical waste, 
and nonhazardous solid waste would be generated during refurbishment. 

Transportation No or negligible impact. 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

MEI = maximally exposed individual; LANSCE = Los Alamos Neutron Science Center. 
 

Summary of Impacts for the Radiography Facility Project 3012 

The proposed Radiography Facility would be constructed at TA-55 to eliminate the need for 3013 

transporting nuclear items to different locations at LANL during the examination process.   3014 

Minor impacts from construction would be expected.  Radiography operations would use 3015 

engineering and administrative controls to ensure workers would not be exposed to high 3016 

radiation fields.  Implementation of the project would reduce the number of onsite trips for 3017 

nuclear components, resulting in fewer road closures and improved traffic flow.  Table 3–25 3018 

summarizes the potential impacts of the proposed TA-55 Radiography Facility Project. 3019 

Table 3–25  Summary of Impacts for the Technical Area 55 Radiography Facility Project 3020 

Resource Area Impact Summary 

Land Resources 
 

Land Use – No or negligible impact. 
Visual Environment – No or negligible impact. 

Geology and Soils Temporary construction-related impacts.  Up to 8,000 cubic yards of soil and rock would be 
disturbed. 

Water Resources No or negligible impact. 

Air Quality and Noise Air Quality – Temporary construction-related impacts. 
Noise – Temporary construction-related impacts. 

Ecological Resources  No or negligible impact. 

Human Health Construction – Temporary construction-related impacts and accident potential for workers.  Impacts 
would be mitigated through safe work practices, procedures, and personal protective equipment. 
Operations – Operations would involve high radiation fields.  Worker health would be protected by 
facility design, radiation control procedures, and personal protective equipment. 

Cultural Resources No or negligible impact. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – No more than negligible impact on LANL utility capacity. 

Waste Management Construction – Up to 24 cubic yards of solid waste would be generated during construction of the 
new building. 

Transportation Implementation of project would reduce onsite nuclear material transport. 

Environmental Justice No or negligible impact. 

Facility Accidents Accident impacts are bounded by those analyzed for the TA-55 Plutonium Facility Complex. 

TA = technical area.  
Note:  To convert cubic yards to cubic meters, multiply by 0.76456. 
 

Summary of Impacts for Plutonium Facility Complex Refurbishment Project 3021 

The TA-55 Plutonium Facility Complex Refurbishment Project would upgrade the electrical, 3022 

mechanical, safety, and other selected facility systems to improve overall reliability to ensure 3023 

continued operations.  The project would be implemented in phases as a series of subprojects.  3024 
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All work would be performed inside the existing TA-55 complex.  Several subprojects could 3025 

have positive impacts on the environment, including replacement of the chiller, which would 3026 

result in fewer emissions of ozone-depleting substances; implementation of the Steam System 3027 

Subproject, which would reduce emissions of criteria pollutants; several subprojects that would 3028 

improve the safety basis of the complex; and improvement in stack mixing and emissions 3029 

monitoring resulting from implementation of the Stack Upgrade and Replacement Subproject. 3030 

Implementation of the project would result in small amounts of radioactive and chemical waste 3031 

that would be accommodated by the LANL waste management infrastructure.  Table 3–26 3032 

summarizes the potential impacts for the Plutonium Facility Complex Refurbishment Project. 3033 

Table 3–26  Summary of Impacts for the Plutonium Facility Complex  3034 

Refurbishment Project 3035 

Resource Area Impact Summary 

Land Resources Land Use – Temporary construction-related impacts of previously disturbed areas. 
Visual Environment – No impacts identified. 

Geology and Soils Temporary construction-related impacts. 

Water Resources No impacts identified. 

Air Quality and Noise Air Quality – Temporary construction-related impacts.  Potential reduction in air emissions from 
upgrades and installation of new equipment. 
Noise – Temporary construction-related impacts confined to LANL site in and near TA-55, except 
for a very small potential increase in traffic noise. 

Ecological Resources  No or negligible impact. 

Human Health Temporary construction-related impacts and accident potential for workers.  Potential worker 
exposure to radiological contamination during refurbishment activities.  Impacts would be 
mitigated through safe work practices, procedures, and personal protective equipment. 
 
No radiological risks to members of the public identified from construction or normal operations. 

Cultural Resources No or negligible impact. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No impacts identified. 
Infrastructure – No more than negligible impact on LANL utility capacity. 

Waste Management Construction and DD&D – 340 cubic yards of transuranic waste; 1,300 cubic yards of low-level 
radioactive waste; 220 cubic yards of mixed low-level radioactive waste; 2,700 cubic yards of 
demolition debris; and 2,000 pounds of chemical waste. 

Transportation Transportation of construction materials and wastes and demolition wastes (some of which would 
be radioactive) would not be expected to result in any fatalities or excess LCFs. 

Environmental Justice No or negligible impact. 

Facility Accidents A number of the higher-priority subprojects involve upgrades that would substantially improve the 
safety basis of the Plutonium Facility Complex. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; LCF = latent cancer fatality. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.4536. 
 

Summary of Impacts for the Science Complex Project 3036 

The proposed Science Complex, a state-of-the-art multidisciplinary facility used for light 3037 

laboratory and offices, would consist of two buildings and one supporting parking structure.  The 3038 

Science Complex would be constructed at one of three proposed sites:  in TA-62, west of the 3039 

Research Park area; in the Research Park in the northwest portion TA-3; or in the southeast 3040 

portion of TA-3. 3041 
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Construction of the Science Complex at the TA-62 site or the Research Park site would disturb 3042 

about 5 acres (2 hectares) of undeveloped land.  Each of the locations would require some 3043 

modification of site infrastructure such as extending natural gas pipelines.  The Research Park 3044 

option would likely require rerouting of additional utilities currently located in or near the project 3045 

area.  Table 3–27 summarizes the potential impacts of Science Complex Project activities. 3046 

Table 3–27  Summary of Impacts for the Science Complex Project 3047 

Impact Summary 

Resource Area 
Northwest TA-62 

Option 
Research Park 

Option 
South TA-3 

Option 
Land Resources Land Use – 5 acres of undeveloped 

land would be permanently 
disturbed; the land use plans for 
15.6 acres would be changed. 
Visual Environment – Views from 
neighboring properties and 
roadways would be altered by 
construction of the proposed 
structures and from night lighting. 
Forested buffer between LANL and 
Los Alamos Canyon would be lost. 

Land Use – Impacts similar to 
Northwest TA-62 Site.  
Visual Environment – Impacts 
similar to Northwest TA-62 Site. 

Land Use – Negligible impacts 
identified. 
Visual Environment – No 
impacts identified. 

Geology and Soils Temporary construction-related impacts.  Approximately 840,000 cubic yards of soil and rock would be 
disturbed. 

Water Resources Temporary construction-related impacts. 

Air Quality and 
Noise 

Air Quality – Temporary construction-related impacts. 
Noise – Temporary construction-related impacts.  Minor increased noise levels from operation. 

Ecological 
Resources 

Temporary construction-related impacts; loss of up to 5 acres of habitat.  Under the TA-62 option, 
construction may affect, but is not likely to adversely affect, the Mexican spotted owl and bald eagle. 

Human Health Temporary construction-related impacts and accident potential for workers.  Impacts would be mitigated 
through safe work practices, procedures, and personal protective equipment. 

Cultural 
Resources 

Possible impact on two 
archaeological sites determined to be 
eligible for the National Register of 
Historic Places.  Proposed activities 
would require documentation to 
resolve adverse effects. 

No impacts identified. No impacts identified. 

Socioeconomics 
and Infrastructure 

Socioeconomics – No or negligible 
impact. 
Infrastructure – Addition of a 
natural gas line and tie-in to sanitary 
sewage system would be required. 
No more than negligible impact on 
LANL utility capacity. 

Socioeconomics – No or 
negligible impact. 
Infrastructure – Would likely 
require rerouting of many 
utilities currently located on the 
site and extension of a sewer 
trunk line. 

Socioeconomics – No or 
negligible impact. 
Infrastructure – Addition of a 
natural gas line and tie-in to 
sanitary sewage system would 
be required. 

Waste 
Management 

Construction – Approximately 3,300 cubic yards of construction debris would be generated. 

Transportation Once complete, impacts would 
include an estimated 5,790 vehicle 
trips on the average weekday (2,895 
vehicles entering and exiting in a 
24-hour period). 

Impacts similar to Northwest 
TA-62 Site. 

Impacts would be greater than 
those for the Northwest TA-62 
site due to the site location 
within the planned Security 
Perimeter Road and higher 
traffic flows on Diamond 
Drive relative to those on West 
Jemez Road.  Construction 
traffic impacts would also be 
greater due to travel on 
Diamond Drive. 

Environmental 
Justice 

No or negligible impact.  
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Impact Summary 

Resource Area 
Northwest TA-62 

Option 
Research Park 

Option 
South TA-3 

Option 
Facility Accidents Risk of an LCF for a Science 

Complex occupant from a CMR 
Building accident:  1 chance in 
560,000 per year. 

Risk of an LCF for a Science 
Complex occupant from a CMR 
Building accident:  1 chance in 
240,000 per year. 

Risk of an LCF for a Science 
Complex occupant from a 
CMR Building accident:  
1 chance in 60,000 per year. 

TA = technical area; LCF = latent cancer fatality; CMR = Chemistry and Metallurgy Research. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; acres to hectares, multiply by 0.40469. 
 

Summary of Impacts for Remote Warehouse and Truck Inspection Station Project 3048 

The Remote Warehouse and Truck Inspection Station Project would relocate shipment receiving, 3049 

warehousing, and distribution functions from TA-3 to a site in TA-72.  In addition, the Truck 3050 

Inspection Station would be relocated from its current location on the northwest corner of NM 4 3051 

and East Jemez Road to the new location.  Impacts resulting from this project would be minor, 3052 

although the proposed facilities would be constructed in a relatively undeveloped area with 3053 

desirable aesthetic qualities.  Some screening of the proposed facilities would be possible using 3054 

selective tree cutting and strategic placement of the facilities, but the view would be permanently 3055 

altered to one that is typical of a more developed area.  Nearby sensitive archaeological sites and 3056 

National Historic Landmarks would be protected from construction and operation activities and 3057 

increased visitation by installing fencing around the perimeter of the Remote Warehouse and 3058 

Truck Inspection Station.  Table 3–28 summarizes the potential impacts for this project. 3059 

Table 3–28  Summary of Impacts for the Remote Warehouse and Truck Inspection 3060 

Station Project 3061 

Resource Area Impact Summary 

Land Resources Land Use –Land use designation would change from Reserve to Physical/Technical Support; 
4 acres of undeveloped land would be disturbed. 
Visual Environmental – Views would change from primarily natural landscape to include 
developed area.  Lighting could be visible from Tsankawi Unit of Bandelier National Monument. 

Geology and Soils Temporary construction-related impacts.  Approximately 90,000 cubic yards of soil and rock 
would be disturbed during construction. 

Water Resources Temporary construction-related impacts. 

Air Quality and Noise Air Quality – Temporary construction-related impacts. 
Noise – Temporary construction-related impacts.  Possible noticeable noise along East Jemez Road 
during operations. 

Ecological Resources  Temporary construction-related impacts; loss of 4 acres of habitat.  Construction may affect, but is 
not likely to adversely affect, the bald eagle. 

Human Health Temporary construction-related impacts and accident potential for workers.  Impacts would be 
mitigated through safe work practices, procedures, and personal protective equipment. 

Cultural Resources Possible impact on three nearby archaeological sites potentially eligible for listing on the National 
Register of Historic Places and two National Historic Landmarks.  Proposed activities could 
require documentation to resolve adverse effects.  Fencing around perimeter of project site would 
aid in protecting these sensitive sites. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – Addition of a natural gas line and means of sanitary sewage treatment, 
conveyance, or disposal would be required.  No more than negligible impact on LANL utility 
capacity. 

Waste Management Approximately 610 cubic yards of construction debris would be generated. 

Transportation Changes to geometry of East Jemez Road.  Potential reduction of traffic in and around TA-3. 



Chapter 3 – Alternatives for Continued Operation of Los Alamos National Laboratory 
 
 

 
7/9/2007 Concurrence Draft 3-121 

Resource Area Impact Summary 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; acres to hectares, multiply by 0.40469. 
 

Summary of Impacts for TA-18 Closure Project, Including Remaining Operations 3062 

Relocation, and Structure Decontamination, Decommissioning, and Demolition 3063 

This proposed project would relocate the Security Category III and IV capabilities and materials 3064 

remaining in TA-18, and would conduct DD&D of the buildings and structures at TA-18.  The 3065 

removal of buildings and structures at TA-18 (Pajarito Site) would provide positive local visual 3066 

impacts, as would the eventual return of the area to its natural state, which would blend with 3067 

other undisturbed portions of LANL.  Buildings of historic importance and other cultural sites are 3068 

located in TA-18.  These cultural resources would be protected during DD&D activities as 3069 

required.  Table 3–29 summarizes the potential impacts of these activities. 3070 

Table 3–29  Summary of Impacts for the Technical Area 18 Closure Project, Including 3071 

Remaining Operations Relocation and Structure Decontamination, Decommissioning, and 3072 

Demolition 3073 

Resource Area Impact Summary 
Land Resources Land Use – DD&D could result in an overall change in the land use designation from Nuclear 

Materials Research and Development to Reserve. 
Visual Environmental – Potentially positive impact from removal of old buildings. 

Geology and Soils Temporary DD&D-related impacts. 

Water Resources DD&D would remove facilities from a floodplain. 

Air Quality and Noise Air Quality – Temporary DD&D-related impacts. 
Noise – Temporary DD&D-related impacts. 

Ecological Resources  Temporary DD&D-related impacts.  DD&D activities may affect, but are not likely to adversely 
affect, the Mexican spotted owl and southwestern willow flycatcher.  Restoration of the site could 
create a more natural habitat and benefit wildlife. 

Human Health The primary source of potential impacts on workers and members of the public would be 
associated with the release of radiological contaminants during DD&D.  Potential impacts would 
be much less than during past operations and would be mitigated using confinement and filtration 
methods. 

Cultural Resources Three archaeological resources sites found at TA-18 (a rock shelter, a cavate complex, and the 
Ashley Pond cabin) have been determined to be eligible for listing on the National Register of 
Historic Places, and there are other eligible and potentially eligible buildings within the TA.  
Proposed activities would require documentation to resolve adverse effects, and these buildings 
would be protected during DD&D activities as required.  Several historic properties at TA-18 have 
been identified for permanent retention, including the Pond Cabin, the Slotin Accident Building 
(TA-18-1), and other properties that represent the history of the TA and LANL. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – No or negligible impact. 

Waste Management Waste generated from the disposition of the buildings and structures is estimated to be 4,700 cubic 
yards of low-level radioactive waste; 5 cubic yards of mixed low-level radioactive waste; 
17,000 cubic yards of demolition debris; and 75,000 pounds of chemical waste. 

Transportation Transportation of wastes would not be expected to result in any fatalities or excess LCFs. 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; LCF = latent cancer fatality. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359. 
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Summary of Impacts for the TA-21 Structure Decontamination, Decommissioning, and 3074 

Demolition Project 3075 

All or a portion of the buildings and structures at TA-21 would undergo DD&D under this 3076 

project.  Two options are proposed:  the Complete DD&D Option would remove essentially all 3077 

structures within TA-21; the Compliance Support Option would remove only those structures 3078 

necessary to support remediation activities. 3079 

Onsite and offsite visual impacts would be improved by removal of some or all of the buildings 3080 

and structures at TA-21.  DD&D activities would affect buildings and structures potentially 3081 

eligible for listing on the National Register of Historic Places, so documentation to resolve 3082 

adverse effects could be required.  Implementation of this project at the same time that TA-21 3083 

MDA remediation is underway would result in local traffic impacts along DP Road and in the 3084 

Los Alamos townsite.  Table 3–30 summarizes the potential impacts of these activities. 3085 

Table 3–30  Summary of Impacts for Technical Area 21 Structure Decontamination, 3086 

Decommissioning, and Demolition Project 3087 

Impact Summary 
Resource Area Complete DD&D Option Compliance Support Option 

Land Resources Land Use – The remainder of the western portion 
of the area would be available for conveyance to 
Los Alamos County.  The eastern part of the TA 
would remain a part of LANL for the foreseeable 
future. 
Visual Resources – Temporary DD&D-related 
impacts.  Long-term impacts would be positive 
with the removal of old industrial buildings. 

Land Use – Currently unconveyed portions of 
TA-21 would remain under DOE control.  Land 
use designations would remain unchanged. 
Visual Environment – Temporary construction- 
and DD&D-related impacts.  Over the long-term, 
the view of the TA from NM 502 and from higher 
elevations to the west would still include portions 
of the current mix of 50-year-old structures. 

Geology and Soils Temporary DD&D-related impacts. Temporary DD&D-related impacts. 
Water Resources Improvement in overall water resources from 

discontinuing processes and associated water use 
and eliminating two outfalls. 

Little or no impact on water resources. 

Air Quality and Noise Air Quality – Temporary DD&D impacts.  
Operational emissions would be relocated or 
cease. 
Noise – Temporary DD&D-related impacts. 

Air Quality – Nonradioactive air pollutant 
emissions from the three natural gas-fired boilers 
in Building 21-0357 and the vehicle exhaust and 
emissions from activities in the maintenance 
facilities would remain. 
Noise – Temporary DD&D-related impacts. 

Ecological Resources  Temporary DD&D-related impacts.  Activities may affect, but are not likely to adversely affect, the 
Mexican spotted owl. 

Human Health  East Gate MEI would receive 2 × 10-4 millirem over the life of the project. 
Cultural Resources  DD&D of buildings and structures at TA-21 would have direct effects on 15 NRHP-eligible historic 

buildings and structures (and 1 potentially eligible building) associated with the Manhattan Project and 
Cold War years at LANL. 

Socioeconomics and 
Infrastructure 

Socioeconomics – Temporary modest increase in employment due to DD&D activities. 
Infrastructure – No or negligible impact. 

Waste Management DD&D would generate 1 cubic yard of 
transuranic waste; 34,000 cubic yards of low-
level radioactive waste, 65 cubic yards of mixed 
low-level radioactive waste; 47,000 cubic yards 
of solid waste; and 420,000 pounds of chemical 
waste. 

The volume of solid waste and debris generated 
under this Option would be about 29,000 cubic 
yards less than that under the Complete DD&D 
Option. 

Transportation Transportation of construction materials and wastes and demolition wastes (some radioactive) would 
not be expected to result in any fatalities or excess LCFs.  Local traffic impacts associated with DD&D 
activities would be exacerbated by MDA remediation occurring at the same time. 
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Impact Summary 
Resource Area Complete DD&D Option Compliance Support Option 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; MEI = maximally exposed individual; 
NRHP = National Register for Historic Places; LCF = latent cancer fatality; MDA = material disposal area.  
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359. 
 

Summary of Impacts for Waste Management Facilities Transition Project 3088 

This project involves DD&D of certain aboveground facilities in TA-54, Areas G and L, to 3089 

facilitate closure of those areas; construct additional waste management facilities; remove waste 3090 

stored underground in pits and shafts in Area G; and prepare and ship this waste for disposal.  3091 

New waste management facilities would include a retrieval facility to assist in removal of high-3092 

activity remote-handled transuranic waste from certain shafts, new low-level radioactive waste 3093 

facilities in TA-54, and a new TRU Waste Facility in the Pajarito Road Corridor to store and 3094 

process transuranic waste. 3095 

The waste storage domes in MDA G would be removed as part of this project, which would have 3096 

a beneficial impact on both near and distant views.  Because these domes are visible from the 3097 

lands of the Pueblo of San Ildefonso, their removal would improve the views from traditional 3098 

cultural properties.  Construction at TA-54 may affect, but is not likely to adversely affect, the 3099 

southwestern willow flycatcher.  Construction of the TRU Waste Facility, which could require up 3100 

to 7 acres (2.8 hectares), could occur within Mexican spotted owl Areas of Environment Interest 3101 

which would require consultation with the U.S. Fish and Wildlife Service.  (The location of the 3102 

TRU Waste Facility has not been finalized, so land resource, ecological, and cultural resource 3103 

impacts could vary.)  Eventual removal of stored wastes in Area G would reduce the dose to the 3104 

facility-specific MEI.  Worker doses could also decrease after 2015, once waste management 3105 

activities in Area G are completed.  Table 3–31 summarizes the potential impacts of these 3106 

activities. 3107 

Summary of Impacts for Major Material Disposal Area Remediation, Canyon Cleanups, 3108 

and Other Consent Order Actions8 3109 

The environmental impacts that could result from implementation of the Consent Order depend 3110 

on decisions yet to be made by the New Mexico Environment Department.  To bound the range 3111 

of possible consequences of implementing different corrective measures, two action options have 3112 

been evaluated:  (1) a Capping Option, in which specific MDAs are stabilized in-place, and (2) a 3113 

Removal Option, in which the waste and contamination within the MDAs are removed.  These 3114 

options are for analytical purposes only and do not necessarily represent the corrective measures 3115 

that NNSA would propose to the New Mexico Environment Department.  Remediation of other 3116 

potential release sites would also occur at LANL.  The impacts of remediating other potential 3117 

release sites would be small relative to those for MDA remediation. 3118 

                                                 
8 NNSA is including impacts associated with Consent Order implementation in order to facilitate Consent Order compliance. 
NNSA intends to implement actions necessary to comply with the Consent Order, regardless of whether it implements other 
actions analyzed as part of the Expanded Operations Alternative. 
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Table 3–31  Summary of Impacts for the Waste Management Facilities Transition Project 3119 

Resource Area Impact Summary 

Land Resources Land Use – Temporary construction-related impacts.  The TRU Waste Facility could require up to 
7 acres (2.8 hectares) of undeveloped land and could result in a change in land use designation, 
depending on its location. 
Visual Environment – Positive impact due to removal of the domes in TA-54.  The TRU Waste 
Facility could be visible from San Ildefonso Pueblo lands, depending on its location. 

Geology and Soils Temporary construction- and DD&D-related impacts would occur in previously disturbed areas; 
impacts would be minor.  Up to 169,000 cubic yards of soil and rock would be disturbed. 

Water Resources Minor impacts to surface water and groundwater.  New facilities would use mitigative techniques 
to minimize impacts of spills. 

Air Quality and Noise Air Quality – Temporary construction impacts.  Operational emissions would be mitigated using 
engineering controls, such as filtration systems, and monitored.  Emissions from new facilities 
would not exceed those currently measured at the Decontamination and Volume Reduction 
System.  Point source and area emissions in Area G would decrease by the end of 2015. 
Noise – Temporary construction-related impacts. 

Ecological Resources  Temporary construction-related impacts at TA-54 may affect, but is not likely to adversely affect, 
the southwestern willow flycatcher.  Construction of the TRU Waste Facility could disturb up to 
7 acres (2.8 hectares) of ponderosa pine forest and open field.  Consultation with the U.S. Fish and 
Wildlife Service could be required since construction could take place within Mexican spotted owl 
Areas of Environmental Interest. 

Human Health Minimal radiological impacts to offsite population.  Reduced impacts to the MEI.  Removal of 
transuranic waste would reduce area sources of occupational radiological exposure in Area G, 
potentially decreasing worker exposures after 2015. 

Cultural Resources Removal of the domes at TA-54 would reduce visual impacts on nearby traditional cultural 
properties.  Potential impact to cultural resources could occur from construction of the TRU Waste 
Facility, depending on its location. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – Infrastructure demands would not exceed current LANL site capabilities. 

Waste Management Construction waste would include 500 cubic yards of construction debris.  DD&D waste would 
include 30,000 cubic yards of low-level radioactive waste; 8 cubic yards of mixed low-level 
radioactive waste; 54,000 cubic yards of solid waste including demolition debris; and 
566,000 pounds of chemical waste. 

Transportation Transportation of construction materials and wastes and demolition wastes (some radioactive) 
would not be expected to result in any fatalities or excess LCFs. 

Environmental Justice No or negligible impact. 

Facility Accidents The postulated facility accident having the highest impacts would result in an LCF risk of 1 in 900 
for a noninvolved worker, 1 in 12,000 for the MEI, and 1 in 500 to the exposed population. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; MEI = maximally exposed individual; 
LCF = latent cancer fatality.  
Note:  To convert cubic yards to cubic meters, multiply by 0.76456, pounds to kilograms, multiply by 0.45359. 
 

The Removal Option would result in larger near-term impacts than the Capping Option.  Both 3120 

options would involve major ground-disturbing activities that would require use of heavy 3121 

equipment and hauling of materials and wastes.  Temporary construction impacts such as 3122 

increases in noise levels and emissions of criteria pollutants and particulate matter would be 3123 

expected.  Because these activities would be widespread and would continue over a number of 3124 

years, MDA remediation activities would have a larger impact than other proposed projects.  3125 

Under the Removal Option, large quantities of wastes would be generated including low-level 3126 

radioactive waste and transuranic waste that had been largely buried at LANL before 1970.  3127 

Onsite disposal capacity for low-level radioactive wastes may be sufficient, depending on the 3128 
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actual volumes generated by remediation; disposal capacity can be supplemented by offsite 3129 

facilities if needed.  WIPP disposal capacity is expected to be sufficient for disposal of all 3130 

retrievably stored waste and all newly generated transuranic waste from the DOE Complex over 3131 

the next few decades, but not sufficient for this waste plus all transuranic waste buried before 3132 

1970 across the DOE Complex (63 FR 3624).  Decisions about disposal of transuranic waste 3133 

from full removal of LANL MDAs, if generated, would be based on the needs of the entire DOE 3134 

Complex.  Any transuranic waste that may be generated at LANL and lacking disposal capacity 3135 

would be safely stored until disposal capacity becomes available. 3136 

The Removal Option would result in over 100,000 shipments of radioactive and nonradioactive 3137 

wastes that could require transport to offsite disposal facilities.  These shipments could lead to 3138 

two to three traffic fatalities over a 10-year period from nonradiological (truck collision) 3139 

accidents.  In addition, both the Capping or Removal Option would require the use of large 3140 

quantities of soil, rock, and other bulk materials that would be obtained from LANL or local 3141 

sources including the borrow pit in TA-61.  Transporting this material to the MDAs could 3142 

increase traffic congestion on LANL and local roads.  Acquisition of large quantities of material 3143 

from the TA-61 borrow pit could result in local visual impacts and some elimination of wildlife 3144 

habitat. 3145 

Operational accidents postulated for the Removal Option could result in radiological or chemical 3146 

exposures and risks to noninvolved workers, the MEI, and the population within a 50-mile 3147 

(80-kilometer) radius.  Although sulfur dioxide is not known to be present in MDA B, an 3148 

accident was postulated in which a quantity of the gas would be released.  This postulated 3149 

accident could result in concentrations of sulfur dioxide in excess of the Emergency Response 3150 

Planning Guideline (ERPG)-3 out to 111 feet (34 meters) (DOE 2005c).  The MDA B MEI 3151 

distance is 148 feet (45 meters).  The ERPG-2 distance would be approximately 270 feet 3152 

(80 meters).  Table 3–32 summarizes the potential impacts of the options for remediation, 3153 

cleanup, and Consent Order actions. 3154 

Table 3–32  Summary of Impacts for Major Material Disposal Area Remediation, Canyon 3155 

Cleanups, and Other Consent Order Actions 3156 

Resource Area Capping Option Removal Option 

Land Resources 
 

Land Use – Temporary commitment of land may be 
required to support remediation.  Future use of the 
MDAs would remain restricted because capping 
would stabilize rather than remove existing 
contamination. 
Visual Environment – Temporary adverse impacts 
would result from capping activities.  Borrow pit in 
TA-61 would become more visible. 

Land Use – Temporary commitment of land may be 
required to support remediation.  Decontamination would 
provide expanded opportunities for future use of some lands. 
Visual Environment – Temporary adverse impacts would 
result from removal activities.  Borrow pit in TA-61 would 
become more visible. 

Geology and Soils Up to 2.5 million cubic yards of soil and rock would 
be required for capping; most material would be 
available from LANL sources.  Covers for the 
MDAs would be contoured and provided with run-
on and run-off control measures.  Contamination 
within the subsurface of the MDAs and in the 
immediate vicinities would be fixed in-place except 
for contaminated gases or vapors. 

Up to 2.2 million cubic yards of soil and rock would be 
required for fill and cover material; most would be available 
from LANL sources.  Complete removal of the MDAs 
would eliminate the susceptibility of buried materials to 
erosional or other geological processes.  Existing soil 
contamination in the vicinity of the MDAs would be greatly 
reduced, and contaminated soil or gas would be largely 
eliminated. 

Water Resources Few, if any impacts to surface water or groundwater 
from site investigations.  Final MDA covers would 
minimize surface water run-on, runoff, erosion, and 
could protect surface and groundwater resources. 

Few, if any, impacts to surface or groundwater from site 
investigations.  There would be much less contamination in 
soils and sediments that could present a risk to water quality.  
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Resource Area Capping Option Removal Option 

Air Quality and 
Noise 

Air Quality – Minor to moderate impacts from 
releases of airborne pollutants caused by heavy 
equipment used in remediation and trucks hauling 
materials.  Increased potential for particulate matter 
release from TA-61 borrow pit. 
Noise – Minor to moderate increase in traffic noise 
associated with remediation. 

Air Quality – Larger releases of airborne pollutants than 
Capping Option from additional vehicles and heavy 
equipment.  Comparable particulate matter release.  The 
potential for long-term release of volatile organic 
compounds from the MDAs would be greatly reduced, if not 
eliminated. 
Noise – Temporary increase in noise in vicinity of 
remediation.  Minor to moderate increase in traffic noise 
associated with remediation. 

Ecological 
Resources 

Temporary localized, construction-type impacts during site investigations and remediation.  In a few cases, 
remediation activities may affect, but are not likely to adversely affect, the Mexican spotted owl, bald eagle, and 
southwestern willow flycatcher.  Possible loss of habitat at the TA-61 borrow pit, including undeveloped buffer and 
core habitat for the Mexican spotted owl.  Expansion of the borrow pit would require consultation with the U.S. 
Fish and Wildlife Service. 

Human Health Radiological and nonradiological risks to workers 
would be minor.  There would be no risk to the 
public during MDA capping, while future risks 
would be reduced. 

Radiological and nonradiological risks to workers would be 
increased. There would be small risk to the public during 
MDA removal, while future risks would be greatly reduced. 

Cultural Resources No archaeological resources are located within any of the MDAs.  Few or no risks to cultural resources at potential 
release sites.  All work would be coordinated with LANL personnel responsible for preservation of cultural 
resources. 

Socioeconomics 
and Infrastructure 

Socioeconomics – Marginal increases in 
employment, personal income, and other economic 
measures. 
Infrastructure – Marginal increases in utility usage. 

Socioeconomics –Increases anticipated in employment, 
personal income, and other economic measures. 
Infrastructure – Increases in utility infrastructure demands. 

Waste Management 280 cubic yards of transuranic waste; 20,000 cubic 
yards of low-level radioactive waste; 1,800 cubic 
yards of mixed low-level radioactive waste; 
47,000 cubic yards of solid waste; and 50 million 
pounds of chemical waste.  Sufficient capacity 
would exist at LANL to dispose of the low-level 
radioactive waste. 

22,000 cubic yards of transuranic waste; 1,000,000 cubic 
yards of low-level radioactive waste; 180,000 cubic yards of 
mixed low-level radioactive waste; 130,000 cubic yards of 
solid waste; and 97 million pounds of chemical waste.  This 
volume of low-level radioactive waste may require use of 
some offsite disposal capacity. 

Transportation Increase in shipments of waste and bulk materials 
on onsite and offsite roads would not be expected to 
result in any LCFs among workers or the public 
from radiation exposure during waste transport, nor 
traffic fatalities from accidents. 

Large increase in shipments of waste and bulk materials on 
onsite and offsite roads would not be expected to result in 
any LCFs among workers or the public from radiation 
exposure during waste transport, but could result in traffic 
fatalities. 

Environmental 
Justice 

No disproportionately high and adverse impacts on minority or low-income populations. 

Facility Accidents Low risks of accidents involving radioactive or 
hazardous materials. 

Postulated facility accident with the highest radiological 
impacts would result in an LCF risk of 1 in 210 for a 
noninvolved worker; 1 in 1,500 for the MEI; and 1 in 220 
for the population within a 50-mile radius.  Postulated 
facility accident with the highest chemical impacts would 
result in concentrations of sulfur dioxide exceeding ERPG-3 
out to 111 feet; ERPG-2 out to 270 feet. 

MDA = material disposal area; TA = technical area; LCF = latent cancer fatality; MEI = maximally exposed individual. 
ERPG = Emergency Response Planning Guideline.  
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; feet to meters, multiply by 0.3048; miles to kilometers, multiply by 
1.6093; pounds to kilograms, multiply by 0.45359. 
 

Summary of Impacts for Security-Driven Transportation Modifications Project 3157 

This proposed project would restrict privately owned vehicles (according to their security level) 3158 

along portions of Pajarito Corridor West between TA-48 and TA-63.  The project would involve 3159 

constructing new roadways, parking lots, pedestrian and vehicle bridges across Ten Site Canyon, and 3160 

security check points.  Auxiliary actions are also being considered that would construct bridges 3161 
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across Mortandad and Sandia Canyons.  Table 3–33 summarizes the potential impacts of these 3162 

activities. 3163 

Table 3–33  Summary of Impacts for the Security-Driven Transportation Modifications 3164 

Project 3165 

Impact Summary 
Resource Area Proposed Action Auxiliary Actions 

Land Resources 
 

Land Use – Development of portions of the Pajarito 
Corridor West would be within current land use 
plans. 
Visual Environment – Temporary construction 
impacts.  Permanent, pronounced changes to views 
from parking lots and pedestrian and vehicle bridges 
across Ten Site Canyon. 

Land Use – The route for Auxiliary Action A would 
represent a change in land use but would be within the 
scope of the LANL Comprehensive Site Plan.  The route 
for Auxiliary Action B would be partially within current 
land use plans. 
Visual Environment – Permanent, pronounced changes to 
views from proposed bridges over Mortandad and Sandia 
Canyons. 

Geology and Soils Temporary construction-related impacts.  Approximately 238,000 cubic yards of soil and rock would be disturbed 
during construction.  Up to 26,000 cubic yards of soil and rock would be disturbed if both auxiliary actions are 
implemented. 

Water Resources Temporary construction-related impacts. 

Air Quality and 
Noise 

Air Quality – Temporary construction-related 
impacts. Minor increase in vehicle emissions during 
operation. 
Noise – Temporary construction-related impacts.  
Minor increase in traffic noise in vicinity of new 
roads and bus routes during operation. 

Air Quality – Temporary construction-related impacts. 
Minor increase in vehicle emissions during operation. 
Noise – Temporary construction-related impacts.  Minor 
increase in traffic noise in vicinity of new roads and bus 
routes during operation.  

Ecological 
Resources 

Temporary construction-related impacts. 

Up to 30 acres of habitat loss from parking lot and 
bridge construction.  Construction of a span bridge 
across Ten Site Canyon would be unlikely to cause 
adverse affects to the Mexican spotted owl. 

Temporary construction-related impacts. 

Proposed Auxiliary Action A construction falls within 
Areas of Environmental Interest core and buffer zones for 
the Mexican spotted owl, and would disturb up to 
25.4 acres of habitat.  Proposed Auxiliary Action B 
construction falls within Areas of Environmental Interest 
buffer zone for the Mexican spotted owl, and would 
disturb 67.1 acres of habitat.  Potentially adverse impacts 
on owls from traffic noise and light.  Implementation of 
either Auxiliary Action would necessitate consultation 
with the U.S. Fish and Wildlife Service. 

Human Health No or negligible impact. 

Cultural Resources Proposed bridges could adversely affect views of 
Ten Site Canyon from nearby Traditional Cultural 
Properties. 

Further detailed analysis would be required once the 
exact bridge locations are determined to ensure protection 
of prehistoric and historic sites located to the east and 
west of the proposed bridge corridor.  Proposed bridges 
could adversely affect views of Mortandad and Sandia 
Canyons from nearby Traditional Cultural Properties. 

Socioeconomics 
and Infrastructure 

Socioeconomics – No impacts identified. 
Infrastructure – Temporary construction-related impacts.  Some existing utilities might require relocation or 
rerouting. 

Waste 
Management 

Approximately 1,260 cubic yards of construction 
debris. 

Approximately 160 cubic yards under Auxiliary Action 
A, and 110 cubic yards under Auxiliary Action B, of 
construction debris. 

Transportation Some temporary and intermittent disruption of traffic during construction of new roads and bridges. 
Traffic patterns would be permanently altered, but impacts would be minor. 

Environmental 
Justice 

No or negligible impact. 

Note: To convert cubic yards to cubic meters, multiply by 0.76456; acres to hectares, multiply by 0.40469. 
 

The most consequential impacts from implementing this project would be on the visual 3166 

environment and the Mexican spotted owl.  The removal of open and forested land under the 3167 

Proposed Action would add to the overall developed appearance of the Pajarito Corridor West as 3168 
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viewed from nearby and higher elevations to the west.  The construction of both vehicle and 3169 

pedestrian bridges across Ten Site Canyon under the Proposed Action, and Mortandad and 3170 

Sandia Canyons under the auxiliary actions, would be major changes to the landscape.  While 3171 

careful site selection and bridge design would help mitigate visual impacts, the bridges would 3172 

nevertheless alter the natural appearance of the canyons as viewed from both nearby and distant 3173 

locations.  The proposed bridges could adversely affect views of the three canyons from nearby 3174 

traditional cultural properties.  Bridges constructed across Mortandad and Sandia Canyons would 3175 

pass through Areas of Environmental Interest for the Mexican spotted owl.  Habitat would be lost 3176 

as a result of the proposed and auxiliary actions, and the light and noise from traffic could create 3177 

adverse effects.  The U.S. Fish and Wildlife Service has determined that, provided reasonable 3178 

and prudent measures are taken, construction of a span bridge over Ten Site Canyon would be 3179 

unlikely to cause adverse affects to the Mexican spotted owl.  Additional consultation with the 3180 

U.S. Fish and Wildlife Service would be needed for the proposed action if a land rather than span 3181 

bridge was to be used, and for the auxiliary actions once the exact locations and designs of the 3182 

optional bridges over Mortandad and Sandia Canyons are better known. 3183 

Summary of Impacts for Nicholas C. Metropolis Center for Modeling and Simulation 3184 

Increase in Level of Operations 3185 

This project would expand the computing capabilities of the Metropolis Center to support a 3186 

100-teraops capability at a minimum, and could approach 1,000 teraops (1 petaop).  This action 3187 

would add mechanical and electrical equipment, including chillers, cooling towers, and air-3188 

conditioning units.  Table 3–34 summarizes the potential impacts of these activities. 3189 

Table 3–34  Summary of Impacts for Nicholas C. Metropolis Center for Modeling and 3190 

Simulation Increase in Level of Operations 3191 

Resource Area Impact Summary 
Land Resources Land Use – No or negligible impact. 

Visual Environment – No or negligible impact. 
Geology and Soils No or negligible impact. 

Water Resources Discussed in infrastructure. 

Air Quality and Noise No or negligible impact. 

Ecological Resources  No or negligible impact. 

Human Health No or negligible impact. 

Cultural Resources No or negligible impact. 

Socioeconomics and Infrastructure Socioeconomics – No or negligible impact. 
Infrastructure – Water usage would expand to 51 million gallons per year, which 
would not exceed available water supply capacities.  Electrical demand would increase 
to 15 megawatts, which would not exceed available electrical supply capacities. 

Waste Management No or negligible impact. 

Transportation No or negligible impact 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

Note: To convert gallons to liters, multiply by 3.7854. 
 

The level to which operations could increase would be limited by the amount of electricity 3192 

(15 megawatts) and water (51 million gallons [193 million liters] per year) needed to support the 3193 

increased capabilities.  Because each new generation of computing capability machinery 3194 

continues to be designed with increased computational speed and enhanced efficiency in cooling 3195 
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water and electrical requirements, it is anticipated that higher computing capabilities could be 3196 

achieved within these limitations.  Planned improvements to the Sanitary Effluent Recycling 3197 

Facility should increase its effectiveness in supplying the Metropolis Center with cooling water.  3198 

Accordingly, the Metropolis Center’s reliance on groundwater is expected to diminish 3199 

substantially. 3200 

Summary of Impacts for Increase in Type and Quantity of Sealed Sources Managed at 3201 

LANL by the Off-Site Source Recovery Project 3202 

This proposed project would expand the types and quantities of sealed sources that could be 3203 

managed at LANL by the Off-Site Source Recovery Project.  The proposed project would 3204 

continue the current approach of providing safe storage of sealed sources at LANL when other 3205 

reasonable options for disposition, such as reuse or commercial disposal, are not available.  The 3206 

only impacts resulting from these activities would result from exposure to the radioactive sources 3207 

during normal operations and postulated accidents.  Under normal conditions, the sealed sources 3208 

would be completely contained and would contribute only to external radiation exposure.  Proper 3209 

shielding and radiation control procedures would minimize worker exposure.  Noninvolved 3210 

workers and the public would not be expected to receive any measurable dose during normal 3211 

operations. 3212 

For purposes of analysis, potential bounding accident scenarios were assessed for an aircraft 3213 

crash with fire at Area G at TA-54, as well as a seismic event with fire at Wing 9 of the 3214 

Chemistry and Metallurgy Research Building.  Consequences of the Wing 9 event also were 3215 

calculated for a release emanating from TA-48 because the Radiological Sciences Institute that 3216 

would be built in TA-48 would provide a replacement for the Chemistry and Metallurgy 3217 

Research Building Wing 9 hot cell.  None of these accidents would result in a fatal dose to the 3218 

noninvolved worker, the MEI, or the population within a 50-mile (80-kilometer) radius.  The 3219 

highest LCF risk to the population would result from an accident at Wing 9 of the Chemistry and 3220 

Metallurgy Research Building with consequences calculated at TA-3.  This postulated accident 3221 

could result in an increase in LCF risk of approximately 1 chance in 6 million for the 3222 

noninvolved worker, 1 chance in 70 million for the MEI, and 1 chance in 600 for the population 3223 

within a 50-mile (80-kilometer) radius. 3224 

Potential mitigation measures could include placing sealed sources at locations where they would 3225 

not be susceptible to damage from an aircraft crash, fire, or seismic event (kept underground); or 3226 

instituting lower limits for maximum allowable source radioisotope activity in shipping 3227 

containers, the TA-54 dome, and Wing 9 of the Chemistry and Metallurgy Research Building.  3228 

Table 3–35 summarizes the potential impacts from increasing the scope of the Off-Site Source 3229 

Recovery Project at LANL. 3230 
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Table 3–35  Summary of Impacts for Increase in Type and Quantity of Sealed Sources 3231 

Managed at Los Alamos National Laboratory by the Off-Site Source Recovery Project 3232 

Resource Area Impact Summary 

Land Resources Land Use – No or negligible impact. 
Visual Environment – No or negligible impact. 

Geology and Soils No or negligible impact. 

Water Resources No or negligible impact. 

Air Quality and Noise Air Quality – No or negligible impact. 
Noise – Temporary construction-related impacts from construction and burial 
activities. 

Ecological Resources  No or negligible impact. 

Human Health Involved worker doses would be maintained below their regulatory and 
administrative limits through use of shielding, safe work practices, procedures, and 
personal protective equipment. 
 
Noninvolved workers and the public would not be expected to receive any 
measurable doses during normal operations. 

Cultural Resources No or negligible impact. 

Socioeconomics and Infrastructure Socioeconomics – No or negligible impact. 
Infrastructure – No impacts identified. 

Waste Management No impacts identified. 

Transportation No or negligible impact. 

Environmental Justice No or negligible impact. 

Facility Accidents Postulated accidents could result in an increase in LCF risk to the noninvolved 
worker, the MEI, and population within 50-mile radius.  Highest LCF risk to 
population would be from a CMR Building Wing 9 accident. 

LCF = latent cancer fatality; MEI = maximally exposed individual; CMR = Chemistry and Metallurgy Research. 
Note: To convert miles to kilometers, multiply by 1.6093. 
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4.0   AFFECTED ENVIRONMENT 1 

LANL is located in north-central New Mexico, 60 miles (97 kilometers) north-northeast of 2 

Albuquerque, 25 miles (40 kilometers) northwest of Santa Fe, and 20 miles (32 kilometers) 3 

southwest of Española in Los Alamos and Santa Fe Counties (see Figure 4–1).  LANL and the 4 

surrounding region are characterized by forested areas with mountains, canyons, and valleys, as 5 

well as diverse cultures and ecosystems.  The area is dominated by the Jemez Mountains to the 6 

west and the Sangre de Cristo Mountains to the east.  These two mountain ranges are divided 7 

north to south by the Rio Grande.  LANL is located on the Pajarito Plateau, which is cut by 8 

13 steeply sloped and deeply eroded canyons that have formed isolated finger-like mesas running 9 

west to east.  Most structures at LANL are located on these mesas (DOE 1999a). 10 

DOE evaluated the environmental impacts within defined regions of influence for each resource 11 

area.  The regions of influence are specific to the type of effect evaluated, and encompass 12 

geographic areas within which any significant impact would be expected to occur.  For example, 13 

human health risks to the general public from exposure to airborne contaminant emissions were 14 

assessed for an area within an 80-kilometer (50-mile) radius of the proposed facilities.  Economic 15 

effects were evaluated within a socioeconomic region of influence that include the county in 16 

which the site is located and nearby counties in which substantial portions of the site’s workforce 17 

reside.  Brief descriptions of the regions of influence are given in Table 4–1.   18 

This chapter presents information about the LANL environment to serve as a baseline against 19 

which impacts can be compared.  Depending on the resource area being discussed, data are 20 

presented in different ways.  For resource areas with annually quantifiable metrics (such as 21 

effluent discharges or radiological doses) data for a number of years are shown, generally for the 22 

years since the issuance of the 1999 SWEIS through 2005.  For other resource areas (such as land 23 

use, noise, ecology, and cultural resources), the data are current as of the end of 2005 unless 24 

otherwise noted.  25 

 26 

This chapter describes the environmental setting and existing conditions associated with Los Alamos 
National Laboratory (LANL) and the U.S. Department of Energy’s (DOE) operations at the site.  This 
chapter also provides baseline descriptions for use in evaluating the environmental impacts of the 
reasonable alternatives identified in Chapter 3.  Since existing conditions at the site were described in 
detail in the Site-Wide Environmental Impact Statement for Continued Operation of Los Alamos 
National Laboratory, Los Alamos, New Mexico (1999 SWEIS) (DOE 1999a), information presented in 
that document is incorporated here by reference.  The present chapter summarizes each resource 
area for context, based on the 1999 SWEIS, but emphasizes the differences that have occurred in the 
environmental setting since its publication. Resource areas addressed include land resources, geology 
and soils, water resources, air quality and noise, ecological resources, human health, cultural 
resources, socioeconomics and infrastructure, waste management and pollution prevention, 
transportation, environmental justice, and environmental restoration. 
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 27 

Figure 4–1  Location of Los Alamos National Laboratory 28 

29 
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Table 4–1  General Regions of Influence for the Affected Environment 29 

Environmental Resources Region of Influence 

Land Resources The site and the areas immediately adjacent to the site 

Geology and Soils Geologic and soil resources within the site and nearby offsite areas 

Water Resources Surface water bodies and groundwater located onsite, on adjacent properties, and 
extending to northern New Mexico and southern Colorado 

Air Quality and Noise The site, nearby offsite areas within local air quality control regions, where 
significant air quality impacts may occur (air quality); the site, nearby offsite areas 
and access routes to the site (noise) 

Ecological Resources The site and adjacent areas 

Human Health The site and offsite areas within 50 miles of the site where worker and general 
population radiation, and hazardous chemical exposures may occur 

Cultural Resources The area within the site and adjacent to the site boundary 

Socioeconomics and Infrastructure The counties where approximately 90 percent of site employees reside 
(socioeconomics); the site (infrastructure) 

Waste Management and Pollution 
Prevention 

The site 

Transportation Local area and transportation corridors to offsite locations 

Environmental Justice The minority and low-income populations within 50 miles of the site 

Environmental Restoration The site 

Note:  To convert miles to kilometers, multiply by 1.6093. 
 

4.1 Land Resources 30 

Land resources include land use and visual resources.  Land use is defined as the way land is 31 

developed and used in terms of the kinds of anthropogenic activities that occur (such as 32 

agriculture, residential areas, industrial areas) (EPA 2006).  Natural resource attributes and other 33 

environmental characteristics could make a site more suitable for some land uses than for others.  34 

Changes in land use may have both beneficial and adverse effects on other resources such as 35 

geological, atmospheric, ecological, and cultural resources.  Visual resources are natural and 36 

manmade features that give a particular landscape its character and aesthetic quality.  Landscape 37 

character is determined by the visual elements of form, line, color, and texture.  All four elements 38 

are present in every landscape (BLM 1986). 39 

4.1.1 Land Use 40 

Land use in the LANL region is linked to the economy of northern New Mexico, which depends 41 

heavily on tourism, recreation, agriculture, and Federal and state government employment for its 42 

economic base.  Area communities generally are small and primarily support urban uses 43 

including residential, commercial, light industrial, and recreational facilities.  The region also 44 

includes Native American communities; lands of the Pueblo of San Ildefonso share LANL’s 45 

eastern border, and six other Pueblos are clustered nearby.  Entities that serve as land stewards 46 

and determine land uses within the LANL region are depicted in Figure 4–2.  These include 47 

DOE, the U.S. Forest Service, Native American pueblos, the U.S. National Park Service, the 48 

County of Los Alamos, private land-owners, the State of New Mexico, and the U.S. Bureau of 49 

Land Management. 50 
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 51 
Figure 4–2  Land Management and Ownership 52 
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LANL is divided into 48 technical areas (TAs) (not including TA-0, which comprises leased 53 

space within the Los Alamos townsite) covering 25,600 acres (10,360 hectares) with locations 54 

and spacing that reflect the site’s historical development patterns, regional topography, and 55 

functional relationships (see Figure 4–3).  In 1943, development of LANL began with the 56 

construction of a little more than 93,000 gross square feet (8,640 gross square meters) of space.  57 

At the end of 2005, LANL had approximately 8,600,000 gross square feet (800,000 gross square 58 

meters) of space.  While the number of structures changes with time (due to frequent addition or 59 

removal of temporary structures and miscellaneous buildings), the current breakdown of 60 

structures is 952 permanent structures; 373 temporary structures (such as trailers, transportables, 61 

and transportainers); and 897 miscellaneous structures (such as sheds and utility structures) 62 

(LANL 2006). 63 

Only about 2,400,000 gross square feet (223,000 gross square meters) of space in 409 buildings 64 

are designed to house personnel in an office environment.  In addition to onsite office space, 65 

450,000 gross square feet (42,000 gross square meters) of space are leased within the 66 

Los Alamos townsite and White Rock community to provide workspace for an additional 67 

1,683 people (LANL 2006). 68 

Overall, 43 percent of the structures at LANL (not including leased or rented space) are more 69 

than 40 years old, and 52 percent are more than 30 years old.  A recent condition assessment 70 

survey determined the conditions of the facilities are:  23 percent in excellent condition; 71 

17 percent in good; 11 percent in adequate; 17 percent in fair; 18 percent in poor; and 11 percent 72 

in failing condition.  Condition assessment requirements cover a wide range of criteria and 73 

standards (such as safety, severity, and seismic) (LANL 2006).  This represents an improvement 74 

in both building age and condition since the 1999 SWEIS was published. 75 

Although developed areas play a vital role at LANL, they make up only a small part of the site.  76 

Most of the site is undeveloped to provide security, safety, and expansion possibilities for future 77 

mission-support requirements.  There are no agricultural activities present on the LANL site, nor 78 

are there any prime farmlands in the vicinity.  In 1977, DOE designated LANL as a National 79 

Environmental Research Park; in 1999, the White Rock Canyon Reserve was dedicated.  The 80 

Reserve is about 1,000 acres (405 hectares) in size and is located on the southeast perimeter of 81 

LANL.  It is managed jointly by DOE and the National Park Service for its significant ecological 82 

and cultural resources and research potential (DOE 2003f). 83 

LANL is separated into the following internal land use categories: service and support, 84 

experimental science, high explosives research and development, high explosives testing, nuclear 85 

materials research and development, physical and technical support, public and corporate 86 

interface, reserve, theoretical and computational science, and waste management (see  87 

Figure 4–4) (LANL 2003g).  Previously, a hazard-based system based on the most hazardous 88 

activity in each TA was used to characterize land use.  Six land use categories were delineated 89 

under this system (DOE 1999a). 90 

 91 
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 92 
Figure 4–3  Technical Areas of Los Alamos National Laboratory 93 

 94 

95 
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 95 
Figure 4–4  Los Alamos National Laboratory Site-Wide Land Use 96 

97 
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The 10 land use categories noted above describe the activities at LANL and are defined below. 97 

• Administration, Service, and Support—Administrative functions, nonprogrammatic 98 

technical expertise, support, and services for LANL management and employees. 99 

• Experimental Science—Applied research and development activities tied to major 100 

programs. 101 

• High Explosives Research and Development—Research and development of new 102 

explosive materials.  This land is isolated for security and safety. 103 

• High Explosives Testing—Large, isolated, exclusive-use areas required to maintain safety 104 

and environmental compliance during testing of newly developed explosive materials and 105 

new uses for existing materials.  This land also includes exclusion and buffer areas. 106 

• Nuclear Materials Research and Development—Isolated, secured areas for conducting 107 

research and development involving nuclear materials.  This land use includes security 108 

and radiation hazard buffer zones.  It does not include waste disposal sites. 109 

• Physical and Technical Support—Includes roads, parking lots, and associated 110 

maintenance facilities; infrastructure such as communications and utilities; facility 111 

maintenance shops; and maintenance equipment storage.  This land use generally is free 112 

from chemical, radiological, or explosives hazards. 113 

• Public and Corporate Interface—Provides link with the general public and other outside 114 

entities conducting business at LANL, including technology transfer activities. 115 

• Reserve—Areas that are not otherwise included in one of the previous categories.  It may 116 

include environmental core and buffer areas, vacant land, and proposed land transfer 117 

areas. 118 

• Theoretical and Computational Science—Interdisciplinary activities involving 119 

mathematical and computational research and related support activities. 120 

• Waste Management—Provides for activities related to the handling, treatment, and 121 

disposal of all generated waste products, including solid, liquid, and hazardous materials 122 

(chemical, radiological, and explosive). 123 

The U.S. Forest Service is responsible for the Santa Fe National Forest, which encompasses 124 

1,567,181 acres (634,708 hectares) in the Sangre de Cristo Mountains to the east and Jemez 125 

Mountains to the west of LANL.  The Santa Fe National Forest is managed for multiple-use 126 

activities such as logging, cattle grazing, hiking, fishing, hunting, camping, and skiing.  The 127 

Dome Wilderness Area is located within the National Forest near Bandelier National 128 

Monument and provides habitat for a number of federally protected and state protected species 129 

(DOE 1999a). 130 
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Pueblo of San Ildefonso Monitoring 
 
The Pueblo of San Ildefonso, through various 
grants and in cooperation with DOE and the 
LANL operating contractor, conducts a program 
of environmental monitoring and assessment of 
associated risks.  Under this program, the 
Pueblo environmental staff obtains 
environmental samples and monitors Pueblo of 
San Ildefonso lands.  Environmental sampling 
and monitoring activities are conducted for air, 
water (both groundwater and surface water), 
sediment, biota, and radiation exposure.  In 
addition, the Pueblo environmental staff tracks 
sampling sites on Pueblo of San Ildefonso lands 
that are used by Federal and state agencies, 
assists with maintaining these sites and 
collecting samples, and incorporates the 
sampling results from these external groups into 
their database.  Monitoring activities are 
reported to DOE on a quarterly basis. 

The lands of the Pueblo of San Ildefonso are 132 

located immediately east of LANL (see 134 

Figure 4–2).  Being neighbors of LANL, the 136 

Pueblo has a continuing interest in the site and 138 

its impact on Pueblo lands (see text box).  The 140 

Pueblo owns or has use of 30,242 acres 142 

(12,239 hectares) of land, including 144 

approximately 2,106 acres (852 hectares) 146 

recently transferred from DOE (as described later 148 

in this subsection).  Pueblo land use is a mixture 150 

of residential, gardening and farming, cattle 152 

grazing, hunting, fishing, food and medicinal 154 

plant gathering, and firewood production, along 156 

with general cultural and resource preservation.  158 

Most of the inhabitants of San Ildefonso live 160 

along New Mexico 30 (NM 30) in Santa Fe 162 

County, about 2.75 miles (4.43 kilometers) 164 

northeast of the LANL boundary.  The Pueblo of 166 

San Ildefonso has not adopted a formal land use 168 

plan (DOE 1999a). 169 

The National Park Service is responsible for Bandelier National Monument, which was 170 

established in 1916 and consists of two units:  the Main Unit (32,937 acres [13,329 hectares]) 171 

located immediately south of LANL, and the Tsankawi Unit (790 acres [320 hectares]) located to 172 

the northeast of LANL.  Only a small portion of the Main Unit has been developed for visitors; in 173 

fact, about 70 percent of this unit has been designated a Wilderness Area.  The Tsankawi Unit is 174 

undeveloped.  The number of visitors to the Monument peaked at 410,143 in 1997, but visitation 175 

declined to about 292,000 in 2002 (LANL 2006). 176 

Also located in the Los Alamos area is the Valles Caldera National Preserve, which was created 177 

in 2001 when the Federal Government purchased the 89,000-acre (36,017-hectare) Baca Ranch.  178 

It is located inside a volcanic caldera in the Jemez Mountain 20 miles (32.2 kilometers) west of 179 

Los Alamos.  Studded with eruptive domes and featuring Redondo Peak (11,254 feet 180 

[3,430 meters]), this old ranch property is now being developed to explore a new way of 181 

managing public lands (Valles Caldera Trust 2005). 182 

In 2004, Los Alamos County completed a preliminary draft of the Los Alamos County 183 

Comprehensive Plan (LAC 2004c).  This action was part of the process to update its 1987 Plan 184 

(previously addressed in the 1999 SWEIS).  The county consists of approximately 69,860 acres 185 

(28,272 hectares), most of which is owned by the Federal Government.  Only about 8,753 acres 186 

(3,542 hectares), including land that was conveyed from DOE (as described later in the 187 

subsection), are under county jurisdiction; much of this land is located within the Los Alamos 188 

townsite and White Rock.  Among the nine land use types designated in the Plan, “Federal” 189 

applies to land owned by the Federal Government, primarily the U.S. Forest Service and DOE.  190 

Although the county government has no jurisdiction over these lands, it continues to seek the 191 

cooperation of each Federal entity to achieve the goals set forth in the Los Alamos County 192 

Comprehensive Plan.  When Federal land changes ownership, the new owner is required to 193 
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submit a proposed amendment to the general plan and an application for a zoning change before 194 

the land can be developed (LAC 2004c).  In 1999, Los Alamos County leased 41.5 acres 195 

(16.8 hectares) of TA-3 from LANL for development of a research park; to date, about 5 acres 196 

(2 hectares) has been developed (LANL 2003g, 2006). 197 

On the evening of May 4, 2000, employees of the National Park Service ignited a prescribed burn 198 

in a forested area approximately 3.5 miles (2.2 kilometers) west of LANL.  The area of the burn 199 

was within the boundaries of Bandelier National Monument along a mountain slope of the Cerro 200 

Grande (DOE 2000f).  The next day, the fire was declared a wildfire.  By the time it was fully 201 

contained on June 8, the fire had consumed approximately 43,000 acres (17,400 hectares), 202 

including about 7,700 acres (3,110 hectares) of LANL land (Balice, Bennett, and Wright 2004) 203 

(see Figure 4–5).  Direct effects of the fire on LANL land use included impacts on numerous site 204 

structures.  Of the 332 structures affected by the fire, 236 were impacted, 68 were damaged, and 205 

28 were destroyed (ruined beyond economic repair).  Fire mitigation work such as flood retention 206 

facilities affected about 50 acres (20.2 hectares) of undeveloped land (LANL 2003g).  Following 207 

the fire, the Cerro Grande Rehabilitation Project was created to facilitate and implement post-fire 208 

remediation activities.  A Wildfire Hazard Reduction Project Plan (LANL 2001b) was developed 209 

to identify and prioritize projects and to provide guidelines for project implementation.  This 210 

Plan called for treatment, including thinning of existing stands, of up to 10,000 acres 211 

(4,047 hectares) to reduce wildfire hazard.  Between 2001 and 2004, 7,433 acres (3,008 hectares) 212 

were treated.  In addition, 800 acres (324 hectares) were thinned between 1997 and 1999 213 

(LANL 2006). 214 

As a result of the passage of Public Law 105-119, Section 632, 10 tracts (consisting of a number 215 

of subtracts) comprising 4,078.4 acres (1,650.5 hectares) have been designated for conveyance 216 

from DOE to the Incorporated County of Los Alamos or the New Mexico Department of 217 

Transportation, as well as for transfer to the Department of the Interior to be held in trust for the 218 

Pueblo of San Ildefonso.  The change in ownership was to be completed in 2007.  However, as 219 

part of the fiscal year 2007 Defense Authorization Act, DOE has been given an additional 5 years 220 

to complete the conveyance and transfer process.  To date, 2,258.87 acres (914.14 hectares) have 221 

been turned over, including all tracts to the Department of the Interior for the Pueblo of San 222 

Ildefonso (LANL 2006f, 2006).  This turnover reduced the size of LANL to about 25,600 acres 223 

(10,360 hectares). 224 

Table 4–2 provides the acreage of each subtract, its status, and the designated recipient.  225 

Figure 4–6 shows the location of the 10 tracts to be turned over.  As noted above, under the draft 226 

Los Alamos County Comprehensive Plan (LAC 2004c), conveyed land falling under county 227 

jurisdiction would require a general plan amendment and zoning change before development 228 

would be permitted.  Some of the lands proposed for transfer are in Santa Fe County and would 229 

require a similar planning process to establish land uses. 230 

231 
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 231 
Figure 4–5  Cerro Grande Fire, Total Area Burned 232 

233 
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Table 4–2  Lands Conveyed to Los Alamos County and Transferred to the Department of 233 

Interior to be Held in Trust for the Pueblo of San Ildefonso 234 

Tract/Subtract 

Description Designator Size (acres) Status Recipient 

Manhattan Monument  A-1 0.04 Conveyed Los Alamos County 

Site 22  A-2 0.17 Conveyed Los Alamos County 

Airport 
 Airport-1 (East) 
 Airport-2 (North) 
 Airport-3 (South) 
  Unit 1 
  Unit 2 
 Airport-4 (West) 
 Airport-5 (Central) 

 
A-3 
A-4 
A-5 

A-5-1 
A-5-2 
A-6 
A-7 

 
9.43 

91.35 
 

34.64 
52.87 
4.18 
5.83 

 
Conveyed 

To be conveyed 
 

Conveyed 
To be conveyed 

Conveyed 
Conveyed 

 
Los Alamos County 
Los Alamos County 

 
Los Alamos County 
Los Alamos County 
Los Alamos County 
Los Alamos County 

DP Road 
 DP Road-1 (South) 
 DP Road-2 (North) 
 DP Road-3 (East) 
 DP Road-4 (West) 

 
A-8 
A-9 

A-10 
A-11 

 
25.01 
4.25 

13.01 
3.09 

 
To be conveyed 

Conveyed 
To be conveyed 
To be conveyed 

 
Los Alamos County 
Los Alamos County 
Los Alamos County 
Los Alamos County 

Los Alamos Area Office 
 Los Alamos Area 
   Office-1 (East) 
 Los Alamos Area 
   Office-2 (West) 

 
A-12 

 
A-13 

 

 
4.51 

 
8.81 

 
Conveyed 

 
To be conveyed 

 
Los Alamos County 

 
Los Alamos County 

Rendija (A-14) A-14 888.06 To be conveyed Los Alamos County 

Technical Area 21 
 TA-21-1 (West) 
  Unit 1 
  Unit 2 

 
A-15 

A-15-1 
A-15-2 

 
 

7.54 
1.18 

 
 

Conveyed 
To be conveyed 

 
 

Los Alamos County 
Los Alamos County 

Technical Area 74 
 TA-74-1 (West) 
 TA-74-2 (South) 
 TA-74-3 (North) 
 TA-74-4 (Middle; Little Otowi) 

 
A-17 
A-18 
B-2 
B-3 

 
5.52 

567.62 
2,088.19 

3.36 

 
Conveyed 

To be conveyed 
Transferred 
Transferred 

 
Los Alamos County 
Los Alamos County 

Pueblo of San Ildefonso 
Pueblo of San Ildefonso 

White Rock 
 White Rock 
 
 White Rock-1 
 White Rock-2 

 
C-1 

 
A-19 
B-1 

 
15.39 

 
76.28 
14.93 

 
To be conveyed 

 
Conveyed 

Transferred 

 
New Mexico Department 

of Transportation 
Los Alamos County 

Pueblo of San Ildefonso 

White Rock “Y” 
 White Rock “Y”-1 
  
 White Rock “Y”-3 
  
 White Rock “Y”-4 

 
C-2 

 
C-3 

 
C-4 

 
104.0 

 
30.90 

 
18.24 

 
To be conveyed 

 
To be conveyed 

 
To be conveyed 

 
New Mexico Department 

of Transportation 
New Mexico Department 

of Transportation  
New Mexico Department 

of Transportation 

Note:  To convert acres to hectares, multiply by 0.40469. 
Source:  LANL 2006f. 

235 
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 235 
Figure 4–6  Overview of Land Conveyance and Transfer 236 

237 
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4.1.2 Visual Environment 237 

The natural setting of the Los Alamos area is panoramic and scenic.  The mountain landscape, 238 

unusual geology, varied plant communities, burned over areas, and archaeological heritage of the 239 

area create a diverse visual environment.  The topography of northern New Mexico is rugged, 240 

especially in the vicinity of LANL.  Mesa tops are cut by deep canyons, creating sharp angles in 241 

the land form.  In some cases, slopes are nearly vertical.  Often, little vegetation grows on these 242 

steep slopes, exposing the geology, with contrasting horizontal strata varying from bright reddish 243 

orange to almost white in color.   244 

A variety of vegetation occurs in the region, the density and height of which may change over 245 

time and can affect the visibility of an area within the LANL viewshed.  Generally, portions of 246 

LANL located along mesa tops at lower elevations toward the eastern site boundary are covered 247 

with grasslands, mixed shrubs, or short trees, with sparsely distributed taller trees, allowing 248 

greater visibility from within the viewshed.  In contrast, portions of LANL located at upper 249 

elevations toward the western boundary are more densely covered by tall mixed conifer forests 250 

that reduce the visibility of these areas (DOE 1999a). 251 

The most obvious modern alteration of the natural landscape is development.  Many buildings at 252 

LANL were built as temporary structures and present an austere, utilitarian appearance.  Viewed 253 

from a distance at lower elevations, LANL is primarily distinguishable among the trees in the 254 

daytime by views of its water storage towers, emission stacks, the white-colored domes at 255 

TA-54, and occasional glimpses of older buildings.  The new National Security Sciences 256 

Building is eight stories in height and is highly visible.  The Los Alamos townsite appears mostly 257 

residential in character.  The water storage towers are visible against the forested backdrop of the 258 

Jemez Mountains.  At elevations above LANL, along the upper reaches of the Pajarito Plateau 259 

rim, the view of LANL is primarily of scattered buildings among heavily forested areas and the 260 

multi-storied buildings within TA-3.  Similarly, the residential character of the Los Alamos 261 

townsite is predominately visible from higher elevation viewpoints (DOE 1999a, LANL 2004e). 262 

At night, the lights of LANL, the Los Alamos townsite, and White Rock are directly visible from 263 

various locations across the viewshed as far away as the towns of Española and Santa Fe.  264 

Because there is little nighttime activity at LANL, there are relatively few security light sources 265 

compared to the nearby communities; thus, at a distance, the distinction between LANL and the 266 

two communities is lost to the casual observer (DOE 1999a). 267 

To decrease the impact of development, new structures generally have been designed and built in 268 

a more unified and modern style.  Further, recent construction has been sensitive to the effects of 269 

taller, more visible structures on the visual environment.  For example, radio towers and the 270 

Emergency Operations Center water tower, have been painted to blend with the background 271 

(LANL 2003g, DOE 2001). 272 

Bandelier National Monument is an important area from which LANL may be viewed.  Separate 273 

units of the Monument border LANL to the south (Main Unit) and northeast (Tsankawi Unit) 274 

(see Figure 4–2).  Views from the Main Unit along NM 4 are of a generally natural landscape, 275 

although there are instances where LANL structures are visible.  These include miscellaneous 276 

buildings and infrastructure located in TA-33, several facilities and infrastructure associated with 277 
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TA-49, and TA-16 facilities located east of NM 501 near where it meets NM 4.  Visible near 278 

Bandelier’s main entrance are a water tower and a National Radioastronomy Observatory Very 279 

Long Range Array telescope, both located within TA-33.  Panoramic views of LANL and the 280 

Los Alamos townsite are available from higher elevations of the western portion of the Main 281 

Unit.  Views from the Tsankawi Unit include the temporary truck inspection station and some of 282 

the taller structures found within LANL and the Los Alamos townsite. 283 

Views from various locations in Los Alamos County and its immediate surroundings were 284 

altered by the Cerro Grande Fire of 2000.  Although the visual environment is still diverse, 285 

interesting, and panoramic, both summer and winter vistas were severely affected by the fire.  For 286 

example, rocky outcrops forming the mountains are now more visible through the burned forest 287 

areas than in the past, and the eastern slopes of the Jemez Mountains present a mosaic of burned 288 

and unburned areas.  While many LANL facilities generally are screened from view, some 289 

developed areas that were previously screened by vegetation are now more visible to passing 290 

traffic (DOE 2000f, LANL 2004e). 291 

Since 1997, wildfire prevention activities, such as forest thinning, have been implemented on the 292 

LANL site on an accelerated schedule.  Between 1997 and 2004, 8,233 acres (3,332 hectares) of 293 

forests and woodlands were thinned resulting in a more open, park-like forest.  This has, in turn, 294 

increased the visibility of some facilities.  Additionally, an outbreak of bark beetles beginning in 295 

2001 killed thousands of trees, further opening the forest and making LANL facilities more 296 

visible (LANL 2004e, 2006). 297 

To date, 2,259 acres (914 hectares) of land have been turned over to Los Alamos County and the 298 

Department of the Interior to be held in trust for the Pueblo of San Ildefonso (LANL 2004e).  299 

This turnover, however, has not changed the visual setting of either the LANL site or the 300 

surrounding area because development has not yet occurred on any of this land. 301 

Following the events of September 11, 2001, a number of changes were initiated that limited or 302 

redirected public access to facilities at LANL.  This has resulted in fewer opportunities for the 303 

public to view LANL facilities (LANL 2004e). 304 

4.2 Geology and Soils 305 

This section describes the geology, geologic conditions, soils, and mineral and geothermal 306 

resources present on the LANL site and in the surrounding area.  In general, the information 307 

provided in Chapter 4, Section 4.2, of the 1999 SWEIS is current; the most significant changes 308 

are updates to seismic conditions and the probabilistic seismic hazard analysis, as well as the 309 

effects of the 2000 Cerro Grande Fire on soil characteristics and erosion. 310 

4.2.1 Geology 311 

The geology of the LANL region is the result of complex faulting, sedimentation, volcanism, and 312 

erosion over the past 20 to 25 million years (DOE 1999a).  LANL lies on the Pajarito Plateau, 313 

which is formed of volcanic tuffs (welded volcanic ash) deposited by past volcanic eruptions 314 

from the Jemez Mountains to the west (see Figure 4–7).  The Jemez Mountains are a broad 315 

highland built up over the last 13 million years through volcanic activity.  Late in the volcanic 316 
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period, cataclysmic eruptions from calderas in the central part of the Jemez Mountains deposited 317 

the thick blankets of tuff that form the Pajarito Plateau (Broxton and Vaniman 2004).  Volcanic 318 

activity culminated with the eruption of the rhyolitic Bandelier Tuff from 1.6 to 1.22 million 319 

years ago.  During emplacement, intense heat and hot volcanic gases welded portions of these 320 

tuffs into the hard, resistant deposits that make up the upper surface of the plateau.  Most of the 321 

bedrock on LANL property is composed of the salmon-colored Bandelier Tuff (DOE 1999a).  322 

The surface of the Pajarito Plateau is divided into numerous narrow, finger-like mesas separated 323 

by deep east-to-west-oriented canyons that drain to the Rio Grande.  The canyons were formed 324 

by streams flowing eastward across the plateau from the Jemez Mountains to the Rio Grande. 325 

Since the 1999 SWEIS was issued, some specific geological information has been updated.  The 326 

Cerro Toledo “Interval” of the Bandelier Tuff unit consists of volcaniclastic sediments and 327 

tephras reaching a thickness of 400 feet (122 meters) (LANL 2004e), an increase from the 328 

previously reported maximum thickness of 130 feet (40 meters) (DOE 1999a). 329 

 330 
Figure 4–7  Generalized Cross-Section of the Los Alamos National Laboratory Area 331 
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4.2.2 Geologic Conditions 332 

This subsection describes the geologic conditions that could affect the stability of buildings and 333 

infrastructure at LANL.  It includes stratigraphy, volcanic activity, seismic activity (earthquakes), 334 

slope stability, surface subsidence, and soil liquefaction. 335 

4.2.2.1 Stratigraphy 336 

The upper sequence of rocks that underlie LANL are exposed in the 600- to 1,000-foot (183- to 337 

305-meter)-deep, steep-sided canyons cut into the surface of the Pajarito Plateau.  The exposed 338 

rocks range in age from middle Eocene sediments of the Santa Fe Group to Quaternary alluvium 339 

(LANL 1996a).  The layers vary in hardness and resistance to erosion; the light-colored units 340 

tend to be softer and to form slopes on canyon walls, while darker-colored units tend to be harder 341 

and to form vertical cliffs.  The following discussion briefly describes the geologic formations in 342 

relation to LANL. 343 

The Santa Fe Group is the deepest sedimentary sequence beneath the site (see Figure 4–7).  It 344 

was deposited in the Española basin, a Rio Grande rift basin that underlies the LANL area.  The 345 

group ranges from early Eocene to late Pliocene in age; the uppermost sediments are late 346 

Miocene beneath the western and central Pajarito Plateau and grade upward into the late Pliocene 347 

to the east.  The deposits consist of a series of light pink to buff-colored fluvial (stream 348 

deposited) siltstones and silty sandstones with a few lenses of conglomerate and clay.  In some 349 

sections, the sediments are interbedded with basalt flows (NPS 2005a).  To the east, these flows 350 

represent the Cerros del Rio Basalts (Broxton and Vaniman 2004).  351 

The Puye Formation overlies the Santa Fe Group beneath the western and central Pajarito Plateau 352 

and thins beneath the eastern plateau (see Figure 4–7).  It consists of coalescing alluvial fans that 353 

were shed eastward from the domes and flows of the Sierra de los Valles; as a result the 354 

formation overlaps and postdates the Tshicoma Formation.  The sediments are late Miocene to 355 

late Pliocene in age and generally consist of interbedded gray-colored fluvial sandstones and 356 

gravels.  The upper part of the Puye Formation is interlayered with lava flows.  To the east, the 357 

flows represent the Cerros del Rio Basalts (see Figure 4–7), a series of basaltic and related lava 358 

flows separated by generally thin beds of sedimentary deposits of the Santa Fe Group and Puye 359 

Formation (Broxton and Vaniman 2004). 360 

The Bandelier Tuff is the uppermost stratigraphic unit on the Pajarito Plateau.  It forms the 361 

foundation for most LANL facilities as well as the canyon walls along LANL streams 362 

(LANL 1996a).  The Bandelier is a late Pliocene to Quaternary volcanic deposit formed primarily 363 

by eruption of the Valles and Toledo calderas, which occurred 1.6 and 1.22 million years ago, 364 

respectively (DOE 1999a).  These eruptions produced widespread, voluminous ash flow sheets 365 

composed of pumice, tuffs, and some interlayered sediments. 366 

During and shortly after tuff deposition, extreme heat indurated (hardened by heating) some of 367 

the layers, forming welded tuff deposits.  These welded tuffs and other volcanic deposits 368 

(including basalt flows) were fractured due to cooling and non-seismic processes.  The size, 369 

extent, density, and orientation (vertical, horizontal, or inclined) of the fractures varies between 370 

successive layers and both vertically and laterally within individual layers.  The induration and 371 
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fracturing of the volcanic deposits on the LANL site are an important control on canyon wall 372 

formation, slope stability, subsurface fluid flow, seismic stability, and the engineering properties 373 

of the rocks. 374 

The layers that form the Bandelier Tuff and the cliff-forming units are illustrated in Figure 4–8.  375 

Most LANL facility foundations are either on or within the Tshirege Member (upper member) of 376 

the Bandelier Tuff.  The Tshirege Member consists of a series of generally thick, welded tuff 377 

sheets deposited by multiple volcanic flows.  It contains several units, all of which are 378 

recognizable due to differences in physical and weathering properties.  From the bottom to the 379 

top of the Member, the subunits are described as follows (LANL 1999a): 380 

• The Tsankawi Pumice Bed is the basal pumice fallout deposit of the Member.  This 381 

pumice bed is typically 20 to 30 inches (50 to 70 centimeters) thick on the LANL site.  It 382 

is composed of angular to subangular volcanic rock particles up to 2.4 inches 383 

(6 centimeters) in diameter. 384 

• Qbt 1g is the lowermost unit of the Member.  It is a porous, nonwelded, poorly sorted, ash 385 

flow deposit.  It is poorly indurated, but forms steep cliffs because a resistant bench near 386 

the top of the unit forms a protective cap over the softer underlying tuff.  Qbt 1g underlies 387 

most of the mesas and is exposed in canyon walls on the Pajarito Plateau. 388 

• Qbt 1v is a series of cliff- and slope-forming outcrops composed of porous, nonwelded, 389 

devitrified ash flow deposit.  The base of the unit is a thin, horizontal zone of preferential 390 

weathering marking the abrupt transition from vitric tuffs below to devitrified tuffs 391 

above.  The lower part of Qb1 1v is an orange-brown colored colonnade tuff (Qbt 1v-c) 392 

that forms a distinctive low cliff characterized by columnar jointing.  The colonnade tuff 393 

is overlain by a white-colored band of slope-forming tuffs.  Qbt 1v is exposed in canyon 394 

walls and is present beneath portions of canyon floors. 395 

• Qbt 2 is a medium-brown, vertical cliff-forming ash flow deposit.  It is devitrified, 396 

relatively highly welded, and forms the steep, narrow canyon walls in the central and 397 

eastern portions of the Pajarito Plateau.  It underlies canyon flows in the central and 398 

western portions of the plateau.  Qbt 2 forms a resistant caprock on mesa tops in the 399 

eastern portion of the Pajarito Plateau. 400 

• Qbt 3 is a nonwelded to partly welded, devitrified ash flow deposit.  The basal part of 401 

Qbt 3 is a soft, nonwelded tuff that forms a broad, gently sloping bench on top of Qbt 2 in 402 

canyon wall exposures and on the broad canyon floors in the central part of the Pajarito 403 

Plateau.  The upper part of Qbt 3 is a partly welded tuff that forms the caprock of mesas 404 

in the central part of the Pajarito Plateau, such as at TA-50.  This unit is more densely 405 

welded to the west and locally contains apparent horizontal bedding or fracturing. 406 

• Qbt 4 is a partially to densely welded ash flow deposit characterized by small, sparse 407 

pumices and numerous intercalated surge deposits.  The unit is exposed on mesa tops on 408 

the western part of the Pajarito Plateau such as at TA-3.  Some of the most densely 409 

welded areas occur on the western margin of LANL. 410 
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 411 
Figure 4–8  Stratigraphy of the Bandelier Tuff  412 

413 
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In general, subunits of the Tshirege Member dip gently southeastward on the Pajarito Plateau.  413 

This dip is likely the primary initial dip, which mainly results from the burial of a southeast-414 

dipping paleotopographic surface and thinning of units away from the volcanic source to the 415 

west. 416 

Volcanic deposits postdating the eruption of the Bandelier Tuff are similar in character to the 417 

earlier unit.  These deposits are intermittently present on the LANL site, with greater frequency 418 

of occurrence to the west. 419 

Unconsolidated sediments form surficial, localized deposits across LANL.  These deposits 420 

include colluvium and Quaternary alluvium.  Colluvium, an accumulation of materials from rock 421 

falls and other gravity-driven processes, occurs at the base of slopes.  Quaternary alluvium 422 

consists of recent stream deposits and occurs in and along LANL’s canyons and watersheds as 423 

narrow bands of canyon-bottom sediments.  Both materials consist of unconsolidated gravels, 424 

sands, and clays; however, colluvium is generally coarser-grained and less consolidated.  425 

Sediment is discussed in more detail in Section 4.3.1.5. 426 

Overall, the complex interfingering and interlayering of strata beneath LANL results in variable 427 

properties that affect canyon wall formation, slope stability, subsurface fluid flow, seismic 428 

stability, and the engineering properties of the rocks.  In general, poorly indurated and densely 429 

fractured layers tend to form canyon slopes that are susceptible to failure during erosion or 430 

seismic events and require remediation prior to installing engineered structures on the mesa 431 

surfaces, in the canyons, or crossing canyon walls.  In such cases, the direction and density of the 432 

fractures is a critical engineering parameter.  Beneath the Pajarito Plateau, the complex 433 

stratigraphy is reflected in the presence of perched groundwater zones.  Perched groundwater 434 

occurs above welded tuffs in the Bandelier Tuff and other volcanic strata, above tuffs that have 435 

been altered to clays, above nonfractured basalt flows of the Cerro del Rio Basalts, and above 436 

fine-grained sedimentary deposits (such as lacustrine clays) in the Puye Formation (Robinson, 437 

Broxton, and Vaniman 2004).  The upper surface of the regional aquifer (the water table) lies 438 

within the lower portion of the Puye Formation (see Figure 4–7).  The aquifer includes the full 439 

thickness of the Santa Fe Group except along the Rio Grande, where the water table drops below 440 

the overlying Puye Formation.  Interbedded basalt flows may account for localized confining 441 

conditions observed in the aquifer (NPS 2005a).  The paleotopography and general dip to the 442 

southeast of the pre-Tshirege surface may strongly influence the direction of possible 443 

groundwater flow and contaminant migration in subsurface units.  The paleotopography of the 444 

surface underlying the Bandelier Tuff may influence the flow direction of potential perched water 445 

zones (LANL 1999a).  446 

In addition, the direction and rate of subsurface flow may be affected by the presence and 447 

orientation of fractures in some rock layers.  As discussed above, these fractures may be related 448 

to cooling and formation of the individual strata.  In some areas, faults related to seismic activity 449 

also may influence groundwater flow.  The impact of geologic setting and geologic units on the 450 

hydrogeology beneath LANL is detailed in Appendix E. 451 
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4.2.2.2 Volcanism 452 

There have been no significant changes to the information in this section from the 1999 SWEIS; 453 

however, the unusually low amount of seismic activity in the Jemez Mountains has been 454 

reinterpreted to indicate that seismic signals of magma movement are partially absorbed deep in 455 

the subsurface due to elevated temperatures and high heat flow (LANL 2004e).  The significance 456 

of this to LANL is that magma movement indicates that the Jemez Mountains continue to be a 457 

zone of potential volcanic activity, although at no greater probability than identified in the 458 

1999 SWEIS. 459 

4.2.2.3 Seismic Activity 460 

A comprehensive update to the LANL seismic hazards analysis was completed in 2007; the 461 

analysis presents estimated ground-shaking hazards and the ground motions that may result.  The 462 

geological and geotechnical aspects of the study, along with a summary of the seismic setting, are 463 

incorporated in the following description.  The relevance of the revised understanding of seismic 464 

hazards to LANL facilities is discussed in Chapter 5, Section 5.12, of this SWEIS. 465 

The 2007 seismic hazard study updates the 1995 LANL study that was used for the 1999 SWEIS.  466 

The studies consider all earthquake faults within 10 miles (16 kilometers) that meet the definition 467 

of the term “capable fault” as used by the U.S. Nuclear Regulatory Commission to assess the 468 

seismic safety of nuclear power reactors (Title 10 Code of Federal Regulations [CFR] Part 100, 469 

Appendix A). 470 

The primary changes in the 2007 seismic update are the use of more recent field study data and 471 

the application of the most current seismic analysis methods (LANL 2007).  The only new 472 

characterization data regarding the dynamic properties of the subsurface beneath LANL are those 473 

from investigations performed at the Chemistry and Metallurgy Research Replacement Facility.  474 

Recent geological studies have refined the understanding of fault geometry, slip characteristics, 475 

and the relationship of the faults in the LANL area.  The methods used in the updated 2007 476 

analysis follow the Senior Seismic Hazard Advisory Committee’s guidelines for a Level 2 477 

analysis in Recommendations for Probabilistic Seismic Hazard Analysis – Guidance on 478 

Uncertainty and Use of Experts (NUREG/CR-6327, 1997).  The study was designed and 479 

performed under the following DOE standards: 480 

• DOE Standard 1020-2002, Natural Phenomena Hazards Design and Evaluation Criteria 481 

for DOE Facilities; 482 

• DOE Standard 1022-94, Natural Phenomena Hazards Site Characterization Criteria; and  483 

• DOE Standard 1023-95, Natural Phenomena Hazard Assessment Criteria. 484 

The seismic hazards analysis report (LANL 2007) includes details on refinement of the seismic 485 

source model, ground motion attenuation relationships, dynamic properties of the subsurface 486 

(particularly the Bandelier Tuff) beneath LANL, as well as the probabilistic seismic hazard, 487 

horizontal and vertical hazards, and design basis earthquake for LANL. 488 
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The dominant contributor to seismic risk at LANL is the Pajarito Fault System.  The main 489 

element of the system is the Pajarito Fault.  Secondary elements include the Santa Clara Canyon 490 

Fault, the Rendija Canyon Fault, the Guaje Mountain Faults, and the Sawyer Canyon Fault.  The 491 

general fault geometry in the system is reflected in Figure 4–9 (LANL 2004e). 492 

 493 
Figure 4–9  Mapped Faults in the Los Alamos National Laboratory Area 494 

The descriptions of seismic settings and risk elements presented in the following sections are 495 

based on the 2007 seismic study (LANL 2007) and data derived from trench and borehole 496 

studies, as well as other studies conducted on seismic hazards in the vicinity of LANL 497 

(LANL 2004e).  These studies focused on the western third of LANL (the shaded area in 498 

Figure 4–9) because the principal faults, and thus the principal seismic risks at LANL, are 499 

located in that portion of the site. 500 

Pajarito Fault 501 

The Pajarito Fault is the main element of the Pajarito Fault System and contributes most of the 502 

seismic risk to LANL due to its proximity and level of seismic activity (LANL 2007).  It forms 503 

the main western margin of the Española Basin at LANL.  The geometry of the Pajarito Fault 504 
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varies appreciably along its north-south extent.  Its shallow subsurface expression varies from a 505 

simple normal fault to broad zones of small faults to largely unfaulted monoclines.  These 506 

features are all considered surface expressions of deep-seated normal faulting (LANL 2004e).  507 

Landslides along the main escarpment of the Pajarito Fault are cut by pronounced lineaments that 508 

are visible on aerial photographs and may express underlying faults, but this has not been 509 

confirmed. 510 

The extent of movement along a fault may be approximated by the separation of stratigraphic 511 

layers on each side of the fault plane.  Maximum stratigraphic separation on the Pajarito Fault 512 

occurs south-southwest of the LANL site, where down-to-the-east normal faulting shows up to 513 

590 feet (180 meters) of stratigraphic separation on the Bandelier Tuff.  Between Cañon de Valle 514 

and Pajarito Canyon, stratigraphic separation is approximately 475 feet (145 meters) on a series 515 

of faults over a lateral zone of about 3,300 feet (1,000 meters).  In the vicinity of TA-16, 516 

deformation associated with the Pajarito Fault extends at least 5,000 feet (1,524 meters) to the 517 

east of the Pajarito Fault escarpment (LANL 2004e). 518 

In the 1999 SWEIS, the most recent faulting event along the Pajarito Fault was estimated to have 519 

occurred 45,000 years ago.  More recent studies, including trench excavations and borehole 520 

stratigraphy and structure, indicated more recent movement (see Table 4–3) (LANL 2007).  521 

Recent studies also indicated that movement on the Pajarito Fault may be linked to movement on 522 

the other fault segments in the Pajarito Fault System. 523 

Table 4–3  Summary of Movement on Faults of the Pajarito Fault System 524 

Name 
Approximate 

Length Type Most Recent Faulting Event 
Maximum Earthquake 

Potential a 

Pajarito 26 miles Normal, down-to-the-east b 1,400 to 2,200 years ago 7 

Rendija Canyon 8 miles Normal, down-to-the-west Less than 8,000 years ago 6.5 

Guaje Mountain 8 miles Normal, down-to-the-west 3,400 to 6,500 years ago 6.5 
a Richter magnitude. 
b The fault plane dips to the east and the crustal block on the east side of the fault slips downward to the east when fault 

movement occurs.  Down-to-the-west reverses this fault plane angle and sense of movement. 
Note:  To convert miles to kilometers, multiply by 1.6093. 
Sources:  DOE 1999a, LANL 2004e, LANL 2007. 
 

Five small earthquakes (magnitudes of 2 or less on the Richter scale) have been recorded in the 525 

Pajarito Fault since 1991.  These small events, which produced effects felt at the surface, are 526 

thought to be associated with ongoing tectonic activity within the Pajarito Fault zone 527 

(LANL 2004e). 528 

The west-central area of LANL, generally between TA-3 and TA-16, lies within a part of the 529 

Pajarito Fault made up of subsidiary or distributed ruptures.  Deformation extends at least 530 

5,000 feet (1,500 meters) to the east of the Pajarito Fault Escarpment.  The general north-south 531 

trend of the Pajarito Fault structure is disrupted in TA-62, TA-58, and TA-3 by some east-west 532 

trending faults.  These faults may be related to the Pajarito Fault, the Rendija Canyon Fault (see 533 

below), or may be independent structures.  These are areas of generally higher potential for 534 

seismic surface rupture, relative to locations farther removed from the Pajarito Fault zone. 535 
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Santa Clara Canyon Fault 536 

The Santa Clara Canyon Fault is a secondary element of the Pajarito Fault System.  It is located 537 

to the north of the Pajarito Fault (beyond the northern extent of Figure 4–9) and generally 538 

continues the northeastern trend of the Pajarito Fault as it extends north beyond LANL 539 

(LANL 2007).  It is another fault element that defines the western margin of the Española Basin, 540 

but it has less influence on seismicity at LANL due to its distance from the site.  Although it 541 

continues the western Española Basin margin, there is a gap of approximately 3 miles 542 

(5 kilometers) between the mapped traces of the two faults.  As discussed below, this gap may be 543 

accommodated by movement on the Rendija Canyon and Guaje Mountain faults. 544 

Rendija Canyon Fault 545 

Studies of the Rendija Canyon Fault (LANL 2007) indicate that it is a dominantly down-to-the-546 

west normal fault located approximately 2 miles (3 kilometers) east of the Pajarito Fault (see 547 

Figure 4–9 and Table 4–3).  South of the Los Alamos townsite, the Rendija Canyon Fault turns 548 

southwest and splays into a zone of deformation about 1 mile (1.5 kilometers) wide.  549 

Displacement on the fault is up to 130 feet (40 meters), and the displacement gradually decreases 550 

to the south as the zone of deformation broadens (LANL 2004e).  The fault probably ends just 551 

south of Twomile Canyon where displacement is about 30 feet (10 meters).  At the southern end 552 

of the fault zone, east-west trending faults run between the Rendija Canyon and Pajarito Fault 553 

zones, generally within TA-63, TA-58, and TA-3 (see Figure 4–9).  The east-west oriented faults 554 

may relate to the Pajarito and Rendija Canyon structures (in space or time or both) or they may 555 

record an independent history of brittle deformation.  Additional study may determine the 556 

relationship between movement along the north-south and east-west fault zones at LANL.  As 557 

mentioned above, these areas are associated with a higher potential for seismic surface rupture, 558 

however, previous analysis shows that the risk is not significant. 559 

Trench exposures across the Rendija Canyon Fault at Guaje Pines cemetery indicate that the most 560 

recent surface rupture occurred about 8,600 to 23,000 years ago (LANL 2007).  Geologic 561 

mapping shows that there is no faulting in the near-surface directly beneath TA-55 562 

(LANL 2004e).  The closest fault is about 1,500 feet (460 meters) west of the TA-55 Plutonium 563 

Facility.  The Rendija Canyon Fault, therefore, does not continue from the Los Alamos townsite 564 

directly south to TA-55. 565 

Within TA-3, there is no evidence of faulting in a 1.2 million-year-old member of the Bandelier 566 

Tuff (Tshirege Member) beneath the site of the Metropolis Center for Modeling and Simulation 567 

and the Nonproliferation International Security Center.  A study at the Chemistry and Metallurgy 568 

Building identified two small, closely spaced, parallel reverse faults with a combined vertical 569 

separation of 8 feet (2.4 meters).  Drilling at the National Security Sciences Building identified a 570 

small normal fault with less than 3 feet (1 meter) of displacement.  The Rendija Canyon Fault 571 

does not extend farther west than Pajarito Road, but its eastern extent has yet to be conclusively 572 

defined (LANL 2004e). 573 
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Guaje Mountain Fault 574 

The Guaje Mountain Fault is subparallel to the Pajarito Fault and Rendija Canyon Fault and is 575 

located approximately 1.2 miles (2 kilometers) east of the Rendija Canyon Fault (see Figure 4–9) 576 

(LANL 2004e).  It is somewhat shorter than the Rendija Canyon Fault and the southern extent is 577 

not well documented.  The fault exhibits about 115 feet (35 meters) of down-to-the-west 578 

displacement on the south side of Guaje Mountain, between Rendija and Guaje Canyons (Carter 579 

and Winter 1995) (see Table 4–3).  The fault continues to have topographic expression as far 580 

south as Bayo Canyon.  However, the displacement along the length of the fault and the southern 581 

extent are generally not well defined. 582 

Geologic surface mapping and trenching at Pajarito Mesa demonstrated the absence of faulting in 583 

that area for at least the last 50,000 to 60,000 years.  Small displacement faults traverse the mesa, 584 

but no southward continuation of the Guaje Mountain Fault was identified (LANL 2004e). 585 

Based on available data, a series of seismic events have been identified on the Guaje Mountain 586 

Fault.  These range in age from 3,400 to 300,000 years ago and have up to approximately 7 feet 587 

(2 meters) of displacement (LANL 2004e, 2007). 588 

Sawyer Canyon Fault 589 

The Sawyer Canyon Fault is a short, west-dipping fault that is subparallel to and located east of 590 

the Rendija Canyon and Guaje Mountain Faults.  Its effect on seismicity at LANL is relatively 591 

small because the surface trace is located at a distance from the site and the structure migrates 592 

away from LANL at depth.  This fault is included in the 2007 seismic update to simplify 593 

modeling (LANL 2007). 594 

Other Areas of LANL 595 

Surveying of Bandelier Tuff contacts at Mesita del Buey (TA-54) revealed 37 faults with vertical 596 

displacements of 2 to 26 inches (5 to 65 centimeters).  These small faults appear to be secondary 597 

effects associated with large earthquakes in the main Pajarito Fault zone, or perhaps earthquakes 598 

on other faults in the region (LANL 2004e). 599 

Geologic mapping and related field and laboratory investigations in the north-central to 600 

northeastern portion of LANL (TAs 53, 5, 21, 72, and 73) revealed only small faults that have 601 

little potential for seismic surface rupture.  The study identified six small-displacement (less than 602 

5 feet [1.5 meters] vertical displacement) faults or fault zones.  These faults are considered 603 

subsidiary to the principal faults of the Pajarito Fault system (that is, the Pajarito, Rendija 604 

Canyon, and Guaje Mountain Faults) and likely experienced small amounts of movement during 605 

earthquakes on the principal faults (LANL 2004e). 606 

Pajarito Fault System Event Chronology and Probabilistic Seismic Hazard Analysis 607 

Recent work has shown that the Pajarito Fault system is a broad zone of distributed deformation, 608 

and that the primary Pajarito Fault itself probably breaks the surface along only part of its length 609 

in the vicinity of LANL (LANL 2004e).  Most of the geologic structures that have been the 610 

targets of seismic studies are, in fact, faults subsidiary to the primary and secondary segments of 611 
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the Pajarito Fault System (LANL 2007).  Establishing the precise seismic relationship, timing of 612 

events, and probability of seismic activity on each segment is made more difficult because the 613 

individual faults do not provide a complete record of paleoseismic events for the entire system.  614 

Results from paleoseismic investigations indicate that there have been at least two and possibly 615 

three surface-rupturing events on the Pajarito Fault System since 11,000 years ago.  Reaching 616 

back to the Late Quaternary (110,000 years ago), a total of five to nine events have been 617 

identified, suggesting a longer recurrence interval than in the more recent past.  The apparent 618 

difference in recurrence interval may be due to the loss of event markers earlier in the geologic 619 

record. 620 

The following discussion represents the 2007 update of the understanding of seismic hazards at 621 

LANL (LANL 2007).  Overall, the Pajarito Fault System acts as a broad zone of faults that form 622 

an articulated monoclinal flexure and consists of several distinct fault segments.  These include 623 

the Pajarito Fault (the primary segment), Santa Clara Canyon Fault, Rendija Canyon Fault, Guaje 624 

Mountain Fault, and Sawyer Canyon Fault (secondary segments).  These faults show evidence of 625 

progressive linkage in the recent past and exhibit complex rupture patterns, including the recent 626 

surface-rupturing pattern described above.  As the primary fault segment in the Pajarito Fault 627 

System, the Pajarito Fault is the primary source of seismic risk at LANL.  Movement on the 628 

primary fault may be temporally related to movement on the secondary faults. 629 

A combination of empirical and site-specific attenuation relationships were used in the 630 

probabilistic seismic hazard analysis.  As in the 1995 analysis, the lack of region-specific 631 

attenuation relationships was mitigated by use of a stochastic ground motion modeling approach.  632 

This approach was used for four target areas, including the Chemistry and Metallurgy Research 633 

Replacement Facility, TA-3, TA-16, and TA-55.   The Chemistry and Metallurgy Research 634 

Replacement Facility and technical areas were selected for use in the calculations because they 635 

all contain LANL facilities of interest and field data were available to support the calculations.  636 

In addition, an attenuation relationship was developed for dacite at LANL. (Dacite is a type of 637 

igneous rock of volcanic origin.)  In this application, it was used as a modeling analog for the 638 

Bandelier Tuff.  By combining the depth to the top of dacite beneath an area and the dacite 639 

attenuation relationship, the probabilistic seismic hazard analysis can be applied beyond the four 640 

target areas to other areas of interest across LANL. 641 

The probabilistic hazard for peak ground acceleration at all of the sites is dominated by the 642 

Pajarito Fault System for all return periods, and the Pajarito Fault System is in turn the primary 643 

contributor to seismic hazard at LANL.  Peak ground acceleration for the Uniform Hazard 644 

Response Spectra is presented in Table 4–4; results are calculated for a range of recurrence 645 

intervals.  Similarly, the peak ground acceleration calculated for Seismic Design Criteria for the 646 

target areas are presented in Table 4–5. 647 

The estimated probabilistic hazard has increased significantly, up to 83 percent, compared to the 648 

1995 probabilistic seismic hazard analysis (Table 4–6) (LANL 2007), due in large part to 649 

recognition of increased seismic activity along the Pajarito Fault System.  The 1995 probabilistic 650 

seismic hazard analysis was used to set the seismic hazard and design basis earthquake in the 651 

1999 SWEIS (DOE 1999a) and in this SWEIS, as well as to determine the design criteria for 652 

facilities at LANL.  The 2007 probabilistic seismic hazard analysis updates these parameters and 653 
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will require review and revision of the seismic hazard and the design basis earthquake for use in 654 

designing and establishing operating limits for LANL facilities.  Earthquake hazard analyses for 655 

LANL facilities are discussed in Chapter 5, Section 5.12, of this SWEIS. 656 

Table 4–4  LANL Mean Peak Ground Acceleration Values (g) from the Uniform Hazard 657 

Response Spectra 658 

CMRR TA-3 TA-16 TA-55 Site-Wide  Dacite Return 
Period 
(years) Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz. Vert. 

1,000 0.27 0.32 0.27 0.32 0.25 0.31 0.27 0.32 0.27 0.32 0.13 0.12 

2,500 0.52 0.60 0.52 0.59 0.47 0.57 0.52 0.60 0.52 0.60 0.27 0.27 

10,000 1.03 1.21 1.03 1.10 0.93 1.05 1.03 1.21 1.03 1.21 0.65 0.65 

25,000 1.47 1.79 1.45 1.57 1.33 1.50 1.47 1.79 1.47 1.79 1.01 0.97 

100,000 2.30 3.01 2.29 2.79 2.11 2.57 2.30 3.01 2.30 3.01 1.69 1.65 

g = acceleration equal to gravity, Horiz. = horizontal, Vert. = vertical. 
Source:  LANL 2007. 
 

Table 4–5  LANL Peak Ground Acceleration Values (g) from the Design Response Spectra 659 

CMRR TA-3 TA-16 TA-55 Site-Wide Dacite 
SDC Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz. Vert. Horiz. Vert. 

3 0.47 0.56 0.47 0.53 0.43 0.50 0.47 0.60 0.47 0.56 0.28 0.27 

4 0.72 0.87 0.71 0.78 0.65 0.74 0.72 0.86 0.72 0.86 0.47 0.45 

5 1.17 1.50 1.17 1.39 1.07 1.29 1.17 1.50 1.17 1.50 0.84 0.82 

g = acceleration equal to gravity, SDC = seismic design criteria, Horiz. = horizontal, Vert. = vertical. 
Source:  LANL 2007. 
 

Table 4–6  Comparison of Probabilistic Peak Horizontal Accelerations in g’s from 660 

1995 and 2007 Studies 661 

1,000 Years 2,500 Years 10,000 Years 
Return Period 1995 2007 1995 2007 1995 2007 

CMRR – 0.27 – 0.52 – 1.03 

TA-3 0.21 0.27 0.33 0.52 0.56 1.03 

TA-16 0.21 0.25 0.32 0.47 0.53 0.93 

TA-55 0.22 0.27 0.33 0.52 0.56 1.03 

g = acceleration equal to gravity, CMRR = Chemistry and Metallurgy Research Replacement Facility, TA = technical area. 
Source:  LANL 2007. 
 

4.2.2.4 Slope Stability, Subsidence, and Soil Liquefaction 662 

There are two changes to the 1999 SWEIS relative to slope stability, subsidence, and soil 663 

liquefaction.  The Cerro Grande Fire increased soil erosion due to loss of vegetative cover and 664 

hydrophobic soil formation.  This in turn decreased slope stability in some localized areas.  This 665 

effect is dissipating as vegetation returns (Gallaher and Koch 2004).  The discussion in the 666 

1999 SWEIS of slope stability at the Omega West Facility is no longer pertinent because that 667 

facility was completely demolished in 2003 (LANL 2004e).   668 
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4.2.3 Soils 669 

Most of the LANL facilities are located on mesa tops, where the soils are generally well-drained 670 

and thin (0 to 40 inches [0 to 102 centimeters]).  A general description of LANL soils was 671 

included in the 1999 SWEIS. 672 

In May 2000, the Cerro Grande Fire burned approximately 43,000 acres (17,400 hectares), 673 

including about 7,700 acres (3,110 hectares) on LANL (Balice, Bennett, and Wright 2004).  The 674 

fire severely burned much of the mountainside that drains onto LANL (Gallaher and Koch 2004). 675 

The effects of the fire included increased soil erosion due to loss of vegetative cover, formation 676 

of hydrophobic soils, and soil disturbance during construction of fire breaks, access roads, and 677 

staging areas (DOE 2000f).  The increased potential for flooding and erosion led to construction 678 

of mitigation structures to retain floodwaters and reinforce road crossings (DOE 2002i). 679 

Hydrophobic soils are formed by high intensity fires when compounds from plant litter are 680 

volatilized by the heat of the fire, forced deeper into the soil, and precipitate out as a waxy-like 681 

substance on cooler soil particle surfaces (Gallaher and Koch 2004).  This limits the paths 682 

available for water percolation through the soil.  Combined with loss of vegetation, hydrophobic 683 

soil formation enhances the potential for increased runoff, soil erosion, downslope flooding, and 684 

degradation of water quality.  Approximately 9,310 acres (3,768 hectares) of hydrophobic soils 685 

were formed in the Jemez Mountains from the Cerro Grande Fire (DOE 2000f). 686 

Soil composition was also affected by the Cerro Grande Fire.  The high temperatures associated 687 

with forest fires cause a reduction in the oxidation state of metal constituents and combustion of 688 

organic carbon in surface soil.  A change in the oxidation state of a metal can significantly alter 689 

its solubility; this may contribute to the observed release of manganese from soils affected by 690 

forest fires (Gallaher and Koch 2004).  Studies show that these changes are temporary, usually 691 

lasting less than 5 years (Gallaher and Koch 2004). 692 

4.2.3.1 Soil Monitoring 693 

As described in the 1999 SWEIS, soils on and surrounding LANL are sampled annually as part of 694 

the Environmental Surveillance and Compliance Program to determine if they have been 695 

contaminated by LANL operations.  The soil sampling and analysis program provides 696 

information on the inventory, concentration, distribution, and changes over time of radionuclides 697 

in soils near LANL.  The program has provided annual updates (through the yearbooks) to the 698 

data reported in the 1999 SWEIS.  Sediments, which occur along most segments of LANL 699 

canyons as narrow bands of canyon-bottom deposits, are not part of the soil monitoring program 700 

and are discussed in Section 4.3.1.4. 701 

The following summarizes the discussion provided in Information Document in Support of the 702 

Five-Year Review and Supplement Analysis for the Los Alamos National Laboratory Site-Wide 703 

Environmental Impact Statement (LANL 2004e), except where otherwise noted.  The soil 704 

monitoring program at LANL comprises:  (1) an institutional component that monitors soil 705 

contaminants within and around LANL, and (2) a facility component that monitors soil 706 

contaminants within and around the principal low-level waste disposal area at LANL (Area G), 707 
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as well as the principal explosive test facility at the site (Dual Axis Radiographic Hydrodynamic 708 

Test [DARHT]). 709 

As part of the institutional program, soil samples are collected from onsite, perimeter, and offsite 710 

(regional) locations (see Figure 4–10 and Figure 4–11).  Onsite areas sampled at LANL are not 711 

potential release sites or wastewater outfalls.  Instead, the majority of onsite sampling stations are 712 

located close to and downwind from major facilities and operations at LANL in an effort to 713 

assess radionuclide, radioactivity, heavy metals, and organics in soils that may have been 714 

contaminated as a result of air stack emissions and fugitive dust (such as the resuspension of dust 715 

from potential release sites). 716 

The soil radionuclide and radioactivity samples collected from 1974 through 2005 have been 717 

analyzed for tritium; cesium-137; plutonium-238, -239, and -240; americium-241; strontium-90; 718 

total uranium; gross alpha; gross beta; and gross gamma activities.  As reported in LANL 2004e, 719 

sources of radionuclides in soil include natural minerals, atmospheric fallout, and planned or 720 

unplanned releases of radioactive gases, liquids, and solids from LANL operations.  Naturally-721 

occurring uranium is present in relatively high concentrations in soil and rocks due to the 722 

regional geologic setting.  Plutonium sources at LANL include LANL operations and 723 

atmospheric fallout.  Metals in soil may be naturally-occurring or may result from LANL releases 724 

(LANL 2004e). 725 

 726 
Figure 4–10  Onsite and Perimeter Soil Sampling Locations 727 
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 728 
Figure 4–11  Offsite (Regional) Soil Sampling Locations – 2003 729 

LANL onsite and perimeter soil samples are collected and analyzed for radiological and 730 

nonradiological constituents, and compared to the regional (background) locations.  In general, 731 

based on the most recent data, most radionuclide concentrations (activity) in soils collected from 732 

individual perimeter and onsite stations were nondetectable (LANL 2004e).  Of the radionuclides 733 

that were detected, most were still within regional statistical reference levels, indicating that they 734 

represent natural and fallout levels.  This is consistent with the results presented in the 735 

1999 SWEIS. 736 

Of the radionuclides detected in soils from perimeter and onsite stations that exceeded regional 737 

statistical reference levels, most were plutonium-239 and plutonium-240.  Most of the detections 738 

were just above the regional statistical reference level, and were probably a result of fallout 739 

amplified by higher precipitation (rain) events.  However, two soil samples, one onsite (at the DP 740 

Site in TA-21) and one at the site perimeter (at the west airport) contained concentrations above 741 

regional fallout levels.  These levels were probably associated with activities at LANL.  The west 742 

airport site is located just north and slightly downwind of the former Plutonium Processing 743 

Facility at TA-21; this is likely the source of the elevated plutonium result.  The DP Site, a 744 

former plutonium processing facility that is currently undergoing decontamination and 745 

decommissioning, shows a great deal of variation in concentrations of plutonium-239 and 746 

plutonium-240 isotopes in soils over time.  These variations are likely due to past facility 747 

operations or releases from potential release sites and not current operations (LANL 2004e). 748 
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Although soil samples at TA-21 (DP Site) contained plutonium-239 and plutonium-240 749 

concentrations above regional statistical reference level, the values are still very low (picocuries 750 

range) and far below screening action levels.  LANL screening action levels are used to identify 751 

the presence of contaminants of concern and are derived from a risk assessment pathway using a 752 

15 millirem per year dose limit.  The screening action levels in the 1999 SWEIS were based on a 753 

10 millirem per year dose limit.  LANL also uses screening action levels to identify “hot spots” 754 

that require additional sampling and may require remediation.  In every case, regional statistical 755 

reference levels are much lower than screening action levels. 756 

Trend analyses show that most radionuclides and radioactivity in soils from onsite and perimeter 757 

areas at LANL have been decreasing over time.  The exceptions are plutonium-238 and gross 758 

alpha concentrations not associated with specific radioisotopes.  These observations continue the 759 

trends identified in the 1999 SWEIS.  The continuing decreases are likely due to:  (1) the decrease 760 

in LANL operations and improvements in continuing facility operations, (2) the cessation of 761 

aboveground nuclear weapons testing in the early 1960s, (3) weathering (wind, water erosion, 762 

and leaching), and (4) radioactive decay (half-life).  The persistence of plutonium-238 763 

concentrations may be a result of low contaminant mobility, long half-life, and levels that 764 

approach background.  The persistence of gross alpha levels may indicate that the observed levels 765 

approach background. 766 

As part of the institutional program, soils were analyzed for trace and heavy metals.  In general, 767 

few individual sites from either perimeter or onsite areas have metals concentrations above 768 

regional statistical reference levels.  Metals that exceeded the regional statistical reference levels 769 

included barium, beryllium, mercury, and lead.  Although above regional statistical reference 770 

levels, the detections were below U.S. Environmental Protection Agency (EPA) screening levels 771 

(LANL 2004e), indicating that they do not present a significant health concern.  Trending 772 

analysis showed that the concentration of most metals does not appear to be rising over time; 773 

they appear to be remaining steady or decreasing.  This was consistent with the trend reported in 774 

the 1999 SWEIS, which suggested that facility operations are not a continuing source of metal 775 

contamination in site soils.  However, mercury concentrations in all soils, including regional 776 

soils, appeared to be decreasing over time.  This decrease was not entirely understood, but may 777 

be a reflection of better waste disposal methods and reduced air emissions from regional coal-778 

fired manufacturing facilities (LANL 2006). 779 

Organic constituents were also studied within and around LANL, particularly after the 2000 780 

Cerro Grande Fire.  Volatile organic compounds, semivolatile organic compounds, 781 

organochlorine pesticides, polychlorinated biphenyls, high explosives, and dioxin and dioxin-like 782 

compounds were assessed in soils from LANL, perimeter, and background soil samples.  Most 783 

organic compounds were not detected above reporting limits in any of the soils collected within 784 

or around LANL.  However, two of the less toxic dioxin-like compounds (1,2,3,4,6,7,8,9-785 

octachlorodibenzo-p-dioxin [OCDD] and 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin [HpCDD]) 786 

were detected above reporting limits in most of the soil samples analyzed.  These compounds are 787 

the least toxic of the six dioxin-like compounds analyzed.  They are known byproducts of 788 

burning in natural (forest fires) and human-made (residential wood burning and municipal and 789 

industrial waste incinerators) settings.  The highest observed concentrations of organic 790 

contaminants (3.7 parts per trillion of HpCDD and 29.1 OCDD) were from samples collected 791 

near the Los Alamos airport (TA-72).  The total of these maximum detections is equivalent to 792 
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0.029 parts per trillion toxicity equivalents, which is well below the Agency for Toxic 793 

Substances and Disease Registry (ATSDR) soil screening level of 50 parts per trillion toxicity 794 

equivalents (ATSDR 1997, LANL 2004e).  In addition, OCDD was detected at similar 795 

concentrations both upwind and downwind of the Cerro Grande Fire area, so it was probably not 796 

related to the fire (LANL 2004e). 797 

Under the facility monitoring program, soils are monitored for contaminants around the 798 

perimeter of Area G and DARHT.  Area G covers approximately 63 acres (25 hectares) in TA-54 799 

at the east end of LANL.  The soils and sediment are monitored for tritium, strontium-90, 800 

americium-241, cesium-137, plutonium isotopes, and uranium isotopes.  Both tritium and 801 

plutonium isotopes have been detected at concentrations significantly above regional statistical 802 

reference levels, and tritium in soils in some locations is increasing over time.  However, a 803 

special monitoring study of tritium determined that tritium in vegetation decreases to regional 804 

statistical reference levels at a distance of approximately 295 feet (90 meters) from Area G 805 

(LANL 2004e). 806 

DARHT covers approximately 20 acres (8 hectares) and is located at TA-15 at the southwest end 807 

of LANL.  Soils and sediments are monitored for the same radionuclides as at Area G, plus a 808 

number of heavy metals.  Results are compared with baseline statistical reference levels 809 

established over a 4-year-long preoperational period prior to DARHT operations.  After 4 years 810 

of operation at DARHT, sample analysis results demonstrate that most radionuclides and trace 811 

elements in soil, sediment, and biota are within baseline statistical reference levels 812 

(LANL 2004e). 813 

As described in Effects of the Cerro Grande Fire (Smoke and Fallout Ash) on Soil Chemical 814 

Properties Within and Around Los Alamos National Laboratory (LANL 2000g), surface soil 815 

samples from LANL were evaluated to determine what effects the wildfire had on soil 816 

composition.  The analytes were the same radionuclides, metals, and organic compounds as used 817 

in the soil monitoring program.  For this analysis, the post-fire samples were compared to those 818 

collected in 1999 from the same sites.  In general, the post-fire results were statistically similar to 819 

those collected before the fire, indicating that the impacts to soil chemistry as a result of the fire 820 

were minimal. 821 

4.2.3.2 Soil Erosion 822 

A general description of soil erosion at LANL was included in the 1999 SWEIS.  The Cerro 823 

Grande Fire increased soil erosion due to loss of vegetative cover and hydrophobic soil 824 

formation.  This, in turn, increased the frequency and severity of flooding (DOE 2000f); total 825 

runoff volume in 2000 increased 50 percent over prefire years (Gallaher and Koch 2004).  The 826 

increased potential for flooding and erosion led to construction of mitigation structures to retain 827 

floodwaters and reinforce road crossings (DOE 2002i).  Tree loss due to the bark beetle increased 828 

soil erosion by decreasing vegetative cover. 829 

Increased erosion results in steeper canyon walls with greater potential for slope failure.  It also 830 

produces greater releases of soil particles, with their bound and interstitial legacy contaminants, 831 

to LANL streams.  The waste legacy constituents are characterized under the soil monitoring 832 

program described above.  The levels and fate of constituents in stream sediments is described in 833 
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Section 4.3.1.5.  Increased runoff from fire-impacted areas continued in 2001, 2002, and 2003, 834 

but is expected to decrease over time as revegetation occurs (Gallaher and Koch 2004). 835 

4.2.4 Mineral Resources 836 

Potential mineral resources at LANL consist of rock and soil for use as backfill or borrow 837 

material for construction of remedial structures such as waste unit caps.  Suitable borrow 838 

materials in the LANL area include Santa Fe Group sedimentary deposits and Pliocene-age 839 

volcanic rocks, especially poorly- to moderately-welded Bandelier Tuff (Stephens and 840 

Associates 2005).  Quaternary alluvium deposits along stream channels could also be a source of 841 

borrow material, but these are typically of limited volume.  Similarly, sediment deposits that 842 

have formed at the flood control structures built to mitigate the effects of the Cerro Grande Fire 843 

could be a potential borrow source, but these too are generally of limited volume. 844 

The only borrow pit presently established onsite at LANL is the East Jemez Road Borrow Pit in 845 

TA-61 (Stephens and Associates 2005), which is currently used for soil and rubble storage and 846 

retrieval.  The pit is cut into the upper Bandelier Tuff, which represents good source material for 847 

certain construction purposes (LANL 2005c).  848 

There are numerous commercial offsite borrow pits and quarries in the vicinity; eleven are within 849 

30 miles (48 kilometers) of LANL (this distance is taken as the upper economically viable limit 850 

for hauling borrow material to a cover site) (Stephens and Associates 2005).  In general, these 851 

produce sand and gravel.  852 

4.2.5 Paleontological Resources 853 

A single paleontological artifact has been reported at a site within LANL boundaries 854 

(DOE 2003f).  The artifact is described as a post-Pliocene (less than 1.6 million year-old) bison 855 

bone.  It was found in the White Rock-Y area.  Paleontological artifacts are generally not 856 

expected at LANL because near-surface stratigraphy is not conducive to preserving plant and 857 

animal remains.  The near-surface materials are volcanic ash and pumice that were extremely hot 858 

when deposited; most carbon-based materials (such as bones or plant remains) would likely have 859 

been vaporized or burned, if present.  860 

4.3 Water Resources 861 

This section addresses surface water, groundwater, sediments, and floodplains located onsite, on 862 

adjacent properties, and extending to northern New Mexico and southern Colorado.  Wetlands 863 

are discussed in Section 4.5.2 because they provide important habitat for many of the animals 864 

found on LANL.  Water resources in the LANL region are used for human consumption, 865 

traditional and ceremonial uses by American Indians, aquatic and wildlife habitat, domestic 866 

livestock watering, irrigation, industry, and commercial purposes.  Water resources in proximity 867 

to LANL may be affected by water withdrawals, effluent discharges, waste disposal, spills and 868 

unplanned releases, soil erosion, or stormwater runoff from LANL operations.  The LANL area 869 

includes 15 subwatersheds as shown in Figure 4–12, with 12 local watersheds crossing LANL 870 

boundaries.  The local watersheds are named for the canyons that receive their runoff. 871 
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Detailed information on the geology, hydrology, and hydrogeology of the area was presented in 874 

Chapter 4, Sections 4.2 and 4.3, of the 1999 SWEIS, with updated information provided annually 875 

in the SWEIS Yearbooks (LANL 2001e, 2002d, 2003g, 2004h, 2005g, 2006a, as well as 876 

Chapter 4, Section 4.2, and Appendix E of this SWEIS).  Since the 1999 SWEIS analysis, the 877 

Cerro Grande Fire changed the water resources environment by removing vegetation and surface 878 

organic layers, decreasing the ability of the soil to take in water.  These changes caused increased 879 

surface water runoff and soil erosion to adversely affect local water resources by accelerating the 880 

movement of contaminants in sediments transported in stormwater downstream of LANL.  An 881 

overview of the Cerro Grande Fire impacts on water resources is further discussed in 882 

Section 4.3.1.7. 883 

Another change since the 1999 SWEIS is 884 

related to the Fenton Hill site, a part of LANL 885 

located about 20 miles (32 kilometers) west of 886 

LANL.  In 2003, DOE completed 887 

decommissioning the Fenton Hill Hot Dry 888 

Rock Geothermal Project by plugging and 889 

abandoning all remaining wells.  In addition, 890 

most structures and equipment associated with 891 

the project were removed from the site.  There 892 

are no environmental permits required for the 893 

operations remaining at the site, so Fenton Hill 894 

will not be discussed further in this section 895 

(LANL 2004e). 896 

Water resources are regulated by a variety of 897 

standards, including the Clean Water Act, Safe 898 

Drinking Water Act, the New Mexico Water 899 

Quality Control Commission standards, and 900 

DOE Derived Concentration Guides.  These 901 

standards and guides are discussed in Chapter 902 

6 of this SWEIS. 903 

4.3.1 Surface Water 904 

Surface water may be affected by LANL 905 

operations when streams and springs receive 906 

industrial effluents discharged from LANL, stormwater flows over the site, and sediments are 907 

mobilized by stormwater runoff.  At certain times of the year and under certain precipitation and 908 

flow conditions, surface water flowing through and from LANL can reach the Rio Grande. 909 

Streams that drain the LANL area are dry for most of the year, and the area’s surface water flows 910 

primarily in intermittent streams in response to local precipitation or snowmelt.  Only about 911 

2 miles (3.2 kilometers) of the over 85 miles (137 kilometers) of watercourses within LANL 912 

boundaries are naturally occurring perennial streams.  Approximately 3 miles (4.8 kilometers) of 913 

watercourses are perennial waters created by supplemental flows from wastewater discharges. 914 

Surface Water Terms 
For the purposes of this SWEIS, the following terms 
apply to various forms of surface water. 

• Effluent or Discharge applies only to industrial 
wastewater released to the environment 
through a National Pollutant Discharge 
Elimination System outfall. 

• Flow applies to streams, springs, stormwater, 
or effluents, regardless of whether the water 
flows over an industrial site, a construction 
site, a natural landscape, or out of an outfall 
pipe. 

• Runoff applies only to stormwater, because 
the precipitation runs off the surface, instead 
of infiltrating into the ground.  Runoff is 
considered a “discharge” within the NPDES 
program, but that term will not be used for 
stormwater in this SWEIS for clarity. 

• Perennial applies to streams that flow 
continuously due to natural springs or 
industrial effluents throughout the year in all 
years. 

• Ephemeral applies to streams that flow only in 
response to local precipitation or snowmelt in 
the immediate area. 

• Intermittent applies to streams that surface 
because the water table is higher than the 
streambed at certain times of the year. 
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Some of the surface water at LANL comes from shallow groundwater discharging as springs into 915 

canyons (LANL 2005j).  Surface waters on and off site provide recharge to subsurface 916 

groundwater via infiltration to alluvial groundwater, intermediate perched groundwater, and the 917 

regional aquifer.  Surface water is not a source of municipal, industrial, irrigation, or recreational 918 

water, though it is used by wildlife.  While there is minimal direct use of the surface water within 919 

LANL, flows may extend beyond the site boundaries, where there is more potential for use of the 920 

water.  Certain stream flows extend onto San Ildefonso Pueblo Tribal land and these may be used 921 

by Tribal members for traditional or ceremonial purposes, including ingestion or direct contact.  922 

Surface waters that flow off LANL property also may reach the Rio Grande, where contaminants 923 

could flow downstream. 924 

4.3.1.1 Surface Water and Sediment Quality 925 

Surface water quality is compared to many standards and reference guidelines established by 926 

Federal and state agencies.  Drinking water standards are used for comparison, although surface 927 

water on the Pajarito Plateau is not used for this purpose.  Sediments are also compared to 928 

several references and risk-based levels to determine if they could cause harm to human health or 929 

the environment.  Table 4–7 summarizes the standards and references used to evaluate surface 930 

water and sediment quality. 931 

Table 4–8 summarizes the locations of LANL-impacted surface water and sediments.  Surface 932 

water quality has been affected by LANL operations, with the greatest effects caused by past 933 

discharges into Acid, Pueblo, Los Alamos, and Mortandad Canyons. 934 

After evaluating surface water quality data collected from streams within and downstream of 935 

LANL, the New Mexico Environment Department (NMED) identified several impaired stream 936 

reaches.  These data were compared to the standards for the designated use of each stream, 937 

according to Section 303(d) of the Clean Water Act.  Most surface water on the Pajarito Plateau 938 

is designated for use as wildlife habitat, livestock watering, and secondary contact.  Some 939 

reaches have aquatic life designations.  Table 4–9 lists the impaired reaches within and 940 

downstream of LANL.  These reaches are displayed in Figure 4–13. 941 

Sources of Impacts to Surface Water Resources 942 

LANL personnel recognize and manage the following sources that might impact local surface 943 

water resources: 944 

• Industrial effluents discharged through National Pollutant Discharge Elimination System 945 

(NPDES) outfalls.  This source is referred to as “NPDES-permitted outfalls” and includes 946 

point-source discharges from LANL wastewater treatment plants and cooling towers (see 947 

Section 4.3.1.2); 948 

• Stormwater runoff, including stormwater runoff from certain industrial activities, 949 

construction activities, and solid waste management units (see Section 4.3.1.3); 950 

• Dredge and fill activities or other work within perennial, intermittent, or ephemeral water 951 

courses (see Section 4.3.1.4); and 952 

• Sediment transport (see Section 4.3.1.5). 953 

954 
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Table 4–7  Standards and References Used for Evaluating Water Quality 954 
Potentially Applicable To 

Pajarito Plateau Rio Grande 

Type Source 
Standard or Reference 

Value 

Perennial Surface 
Water (spring 

supported, effluent 
supported) 

Intermittent 
and Ephemeral 
Surface Waters Sediments 

Surface 
Water Sediments 

Standard NMWQCC Irrigation NA NA NA X NA 

Standard NMWQCC Livestock Watering X X NA X NA 

Standard NMWQCC Wildlife Habitat X X NA X NA 

Standard NMWQCC Secondary Contact X X NA X NA 

Standard NMWQCC Coldwater Aquatic Life X NA NA X NA 

Standard NMWQCC Aquatic Life-acute X X NA X NA 

Standard NMWQCC Aquatic Life-chronic X NA NA X NA 

Standard NMWQCC Human Health (persistent 
contaminants) 

X X NA X NA 

Standard NMWQCC Human Health (cancer 
causing, or toxic) 

X NA NA X NA 

Reference NMWQCC Groundwater for Human 
Health 

X 
(filtered samples) 

X 
(filtered) 

NA NA NA 

Reference NMWQCC Groundwater other 
Standards for Domestic 
Water 

X 
(filtered) 

X 
(filtered) 

NA NA NA 

Reference EPA Drinking Water Systems 
MCL (filtered) 

NA NA NA X NA 

Reference EPA Fish Consumption and 
Water 

NA NA NA X NA 

Reference EPA EPA Region 6 Tap Water 
Screening Level 

X X 
(filtered) 

NA NA NA 

Risk-plant 
and animal 

DOE DOE BCGs (1 rad per day 
for aquatic animals and 
plants; 0.1 rad per day for 
terrestrial animals) 

X X 
 

NA NA NA 

        

Risk-
human 

EPA EPA Region 6 Residential 
and Industrial Outdoor 
Worker Soil Screening 
Levels (metals, organics, 
chemicals) 

NA NA X NA X 

Risk-
human 

LANL/USGS Residential Soil Screening 
Action Levels 
(radionuclides) 

NA NA X NA X 

Reference Environment 
Canada 

Guideline for Protection of 
Aquatic Life 

NA NA NA NA X 

Reference LANL Background radionuclides 
and metals 

NA NA X NA NA 

Reference LANL Background radionuclides NA NA NA NA X 

Reference USGS Prefire metals and organic 
chemicals 

NA NA NA NA X 

Reference LANL/ 
NMED 

Prefire metals and 
radionuclides 

X X X X X 

NMWQCC = New Mexico Water Quality Control Commission, NA = not applicable, EPA = U.S. Environmental Protection Agency, 
MCL = maximum contaminant level, BCG = Biota Concentration Guide, USGS = U.S. Geologic Survey, NMED = New Mexico 
Environment Department. 
Sources:  DOE 1990, 2002m; Environment Canada 2002; EPA 2002, 2007; Gilliom, Mueller, and Nowell 1997; LANL 2006a, 2006b; 
NMWQCC 2002, 2006. 

 

 955 
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Table 4–8  Surface Water and Sediment Contamination Affected by Los Alamos National 956 

Laboratory Operations 957 

Contaminant Onsite Offsite Significance Trends 

Radionuclides 
in Sediments 

Higher than background 
in sediments because of 
LANL contributions in 
Pueblo, DP, Los Alamos, 
Pajarito, and Mortandad 
Canyons. 

Yes, in Los Alamos, 
Acid, and Pueblo 
Canyons; and slightly 
elevated in the Rio 
Grande and Cochiti 
Reservoir. 

Sediments below health 
concern, except onsite along 
a short distance of 
Mortandad Canyon; 
exposure potential is limited. 

Plutonium-239 and 
-240 and cesium-137 
concentrations 
temporarily increased 
after the Cerro Grande 
Fire, but fell back to 
pre-fire levels in Pueblo 
and Los Alamos 
Canyons 

Radionuclides 
in Surface 
Water 

Higher than background 
in runoff in Pueblo, DP, 
Los Alamos, and 
Mortandad Canyons.  

Yes, in Los Alamos 
and Pueblo Canyons.  

Minimal exposure potential 
because storm events are 
sporadic.  Mortandad 
Canyon surface water is 
7 percent of Biota 
Concentration Guide. 

Flows in Pueblo 
Canyon occurring more 
often after the Cerro 
Grande Fire.  Flows in 
other LANL canyons 
recovered to near pre-
fire levels. 

Polychlorinated 
Biphenyls in 
Sediments  

Detected in sediment in 
nearly every canyon.  

Yes, particularly in 
Los Alamos and 
Pueblo Canyons.  

Wildlife exposure potential 
in Sandia Canyon.  
Elsewhere, findings include 
non-LANL and LANL 
sources. 

None 

Polychlorinated 
Biphenyls in 
Surface Water 

Detected in Los Alamos 
and Sandia Canyon 
runoff and base flow 
above New Mexico 
Stream Standards. 

No   Wildlife exposure potential 
in Sandia Canyon.  
Elsewhere, findings include 
non-LANL and LANL 
sources.  

Polychlorinated 
biphenyls are found 
everywhere in the Rio 
Grande, both upstream 
and downstream of 
LANL 

Dissolved 
Copper, Lead, 
and Zinc in 
Surface Water 

Detected in many 
canyons above New 
Mexico acute aquatics 
life standards. 

Yes, in Los Alamos 
Canyon 

Origins uncertain; probably 
multiple sources. 

None 

High Explosive 
Residues and 
Barium in 
Surface Water  

Detections near or above 
screening values in 
Cañon de Valle base 
flow and runoff. 

No Minimal potential for 
exposure.  

None 

Benzo(a)pyrene  Detections near or above 
industrial screening 
levels in Los Alamos 
Canyon.  

Yes, in Los Alamos 
and Acid Canyons.  

Origins uncertain; probably 
multiple sources.  

None 

Source:  LANL 2005j, 2006b. 
 

Other possible sources of surface water impacts are isolated spills, former photographic 958 

processing facilities, highway runoff, and residual Cerro Grande Fire ash (LANL 2005j).  While 959 

most of the major sources were discussed in the 1999 SWEIS, that evaluation focused on the 960 

NPDES-permitted outfalls and sediment transport (DOE 1999a; LANL 2004e).  Over the past 961 

few years, regulatory emphasis has shifted away from the NPDES-permitted outfalls towards 962 

managing stormwater runoff from operating facilities, construction sites, and solid waste 963 

management units.  As New Mexico stream water quality standards are becoming more stringent, 964 

LANL programs are emphasizing improved management of its stormwater runoff 965 

(NNSA 2004c). 966 

967 
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Table 4–9  New Mexico Environment Department List of Impaired Reaches 967 

Impaired Reach 
Unsupported 

Designated Uses 
Probable Causes of 

Impairment Probable Sources of Impairment 

Upper Rio Grande Watershed 

Guaje Canyon 
(San Ildefonso Pueblo 
boundary to 
headwaters) 

- Livestock Watering 
- Wildlife Habitat 
- Secondary Contact 

- Gross Alpha 
- Selenium 

- Inappropriate Legacy Waste Disposal 
- Natural Sources 
- Post-development Erosion and 

Sedimentation 
- Surface Mining 
- Watershed Runoff following Forest Fire 

Rendija Canyon 
(Guaje Canyon to 
headwaters) 

- Wildlife Habitat 
- Secondary Contact 

- Selenium - Natural Sources 
- Post-development Erosion and 

Sedimentation 
- Surface Mining 
- Watershed Runoff following Forest Fire 

Los Alamos Reservoir - Coldwater Aquatic 
Life 

- Livestock Watering 
- Wildlife Habitat 
- Irrigation 
- Primary Contact 

- Other - Watershed Runoff following Forest Fire 

Los Alamos Canyon 
Ephemeral and 
Intermittent Segments 
(San Ildefonso Pueblo 
boundary to 
Los Alamos Reservoir) 

- Livestock Watering 
- Wildlife Habitat 
- Limited Aquatic 

Life 
- Secondary Contact 

- Gross Alpha 
- Selenium 

- Inappropriate Legacy Waste Disposal 
- Industrial and Commercial Site Stormwater 

Discharge (Permitted) 
- Natural Sources 
- Post-development Erosion and 

Sedimentation 
- Watershed Runoff following Forest Fire 

Pueblo Canyon 
(Los Alamos Canyon 
to headwaters) 

- Livestock Watering 
- Wildlife Habitat 
- Secondary Contact 

- Gross Alpha 
- Mercury 
- Selenium 

- Contaminated Sediments 
- Impervious Surface and Parking Lot 

Runoff 
- Inappropriate Legacy Waste Disposal 
- Industrial and Commercial Site Stormwater 

Discharge (Permitted) 
- Municipal (Urbanized High Density Area) 
- Natural Sources 
- Post-development Erosion and 

Sedimentation 
- RCRA Hazardous Waste Sites 
- Watershed Runoff following Forest Fire 

Rio Grande – Santa Fe Watershed 

Sandia Canyon 
Perennial Segment 
(Sigma Canyon 
upstream to LANL 
NPDES Outfall 001) 

- Coldwater Aquatic 
Life 

- Livestock Watering 
- Wildlife Habitat 
- Secondary Contact 

- Polychlorinated 
biphenyl-1254 

- Polychlorinated 
biphenyl-1260 

- Atmospheric Deposition of Toxics 
- Inappropriate Waste Disposal 
- Landfills 
- Post-development Erosion and 

Sedimentation 

Sandia Canyon 
Ephemeral and 
Intermittent Segments 
(San Ildefonso Pueblo 
boundary to Sigma 
Canyon) 

- Livestock Watering 
- Wildlife Habitat 
- Limited Aquatic 

Life 
- Secondary Contact 

- Polychlorinated biphenyl-
1254 

- Polychlorinated biphenyl-
1260 

- Atmospheric Deposition of Toxics 
- Inappropriate Legacy Waste Disposal 
- Landfills 
- Post-development Erosion and 

Sedimentation 
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Impaired Reach 
Unsupported 

Designated Uses 
Probable Causes of 

Impairment Probable Sources of Impairment 

Mortandad Canyon 
(San Ildefonso Pueblo 
boundary to 
headwaters) 

- Livestock Watering 
- Wildlife Habitat 
- Limited Aquatic 

Life 
- Secondary Contact 

- Gross Alpha 
- Selenium 

- Impervious Surface and Parking Lot 
Runoff 

- Inappropriate Legacy Waste Disposal 
- Industrial Point Source Discharge  
- Natural Sources 
- Post-development Erosion and 

Sedimentation 
- Watershed Runoff following Forest Fire 

Pajarito Canyon 
Perennial Segment 
(Arroyo de la Delfe 
upstream into Starmers 
Gulch and Starmers 
Spring) 

- Coldwater Aquatic 
Life 

- Livestock Watering 
- Wildlife Habitat 
- Secondary Contact 

- Gross Alpha 
- Selenium 

- Inappropriate Waste Disposal 
- Natural Sources 
- Post-development Erosion and 

Sedimentation 
- Watershed Runoff Following Forest Fire 

Pajarito Canyon 
(Rio Grande to Arroyo 
de la Delfe and 
upstream from 
Starmers Spring) 

- Livestock Watering 
- Wildlife Habitat 
- Limited Aquatic 

Life 
- Secondary Contact 

- Gross Alpha 
- Selenium 

- Inappropriate Legacy Waste Disposal 
- Natural Sources 
- Post-development Erosion and 

Sedimentation 
- Watershed Runoff following Forest Fire 

Water Canyon 
Perennial Segments 
(Area A Canyon 
upstream to NM 501) 
and Canon de Valle 
Perennial Segment 
(LANL stream gage 
E256 upstream to 
Burning Ground 
Spring) 

- Coldwater Aquatic 
Life 

- Livestock Watering 
- Wildlife Habitat 
- Secondary Contact 

- Gross Alpha 
- Selenium 

- Inappropriate Waste Disposal 
- Industrial Point Source Discharge 
- Industrial and Commercial Site Stormwater 

Discharge (Permitted) 
- Natural Sources 
- Post-development Erosion and 

Sedimentation 
- Watershed Runoff Following Forest Fire 

Water Canyon and 
Cañon de Valle 
Ephemeral and 
Intermittent Segments 
(portions within DOE 
lands) 

- Limited Aquatic 
Life 

- Livestock Watering 
- Wildlife Habitat 
- Secondary Contact 
 

- Gross Alpha 
- Selenium 

- Inappropriate Legacy Waste Disposal 
- Industrial Point Source Discharge  
- Industrial and Commercial Site Stormwater 

Discharge (Permitted) 
- Natural Sources 
- Post-development Erosion and 

Sedimentation 
- Watershed Runoff following Forest Fire 

Rito de los Frijoles 
(Rio Grande to 
headwaters) 

- High Quality 
Coldwater Fishery 

- Primary Contact 
- Secondary Contact 

- DDT 
- Fecal Coliform 
- Water Temperature 
- Turbidity 

- Natural Sources 
- Other Recreational Pollution Sources 
- Other Spill Related Impacts 
- Source Unknown 

RCRA = Resource Conservation and Recovery Act, DDT = dichlorodiphenyl-trichlorethane, NPDES = National Pollutant 
Discharge Elimination System. 
Sources:  NMED 2004a, NMWACC 2006. 
 



Chapter 4 – Affected Environment 
 
 

 
7/9/2007 Concurrence Draft 4-41 

 968 

 969 

F
ig

ur
e 

4–
13

  I
m

pa
ir

ed
 R

ea
ch

es
 in

 t
he

 V
ic

in
it

y 
of

 L
os

 A
la

m
os

 N
at

io
na

l L
ab

or
at

or
y 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
4-42 Concurrence Draft 7/9/2007 

In accordance with DOE Order 450.1, Environmental Protection Program, and other statutory 970 

requirements, LANL personnel routinely monitor surface water, stormwater, and sediments as 971 

part of their ongoing environmental monitoring and surveillance program.  The monitoring 972 

results are published annually in Environmental Surveillance Reports.  One improvement since 973 

the 1999 SWEIS is that LANL personnel expanded the focus to a site-wide monitoring program 974 

that integrates groundwater, surface water, stormwater, and sediment monitoring, on a watershed 975 

basis. 976 

The 1999 SWEIS presented surface water quality data from 1991 to 1996.  Updated information 977 

was collected and presented yearly in the LANL Environmental Surveillance Reports, and 978 

current data are now available through 2005 (LANL 2005j).  An overview of the 2005 data is 979 

presented below to provide an understanding of the current surface water quality conditions. 980 

• While nearly every major watershed shows some level of impact from LANL operations, 981 

the overall quality of most surface water is described as good.  Most samples of 982 

200 possible contaminants have concentrations that are far below regulatory standards or 983 

risk-based advisory levels (LANL 2006b). 984 

• Past discharges of radioactive liquid effluents into Pueblo (including its tributary Acid 985 

Canyon), DP, and Los Alamos Canyons and current releases from the Radioactive Liquid 986 

Waste Treatment Facility into Mortandad Canyon have introduced americium-241, 987 

cesium-137, plutonium-238, plutonium-239, plutonium-240, strontium-90, and tritium 988 

into both surface waters and canyon sediments (LANL 2005j).  The sum of the ratios of 989 

all radionuclides to their Biota Concentration Guides is less than 7 percent in the major 990 

canyons (LANL 2006b). 991 

• Radioactivity in lower Pueblo Canyon and Mortandad Canyon surface water at locations 992 

below the Radioactive Liquid Waste Treatment Facility outfall, as compared to the DOE 993 

Biota Concentration Guide, is shown in Table 4–10.  This is similar to the conditions 994 

described in the 1999 SWEIS (DOE 1999a; LANL 2004f, 2006b). 995 

In addition to environmental monitoring, LANL personnel maintain other compliance programs.  996 

Liquid effluents from NPDES-permitted outfalls are required to meet limits established by the 997 

NPDES permit program (see Section 4.3.1.2) and the groundwater discharge permit program.  998 

Currently, LANL has one groundwater discharge permit for the TA-46 sanitary wastewater 999 

systems plant, the Metropolis Center, and the TA-3 power plant combined outfalls, and has 1000 

submitted an application for another groundwater discharge permit for the TA-50 Radioactive 1001 

Liquid Waste Treatment Facility outfall. 1002 

LANL activities that require excavation, filling, or other work within a watercourse are subject to 1003 

Section 404 of the Clean Water Act and require dredge and fill permits issued by the U.S. Army 1004 

Corps of Engineers and certification per Section 401, Water Quality Certification, by the 1005 

NMED.  These permits include operating conditions that must be observed to protect water 1006 

quality and wildlife and ensure compliance with New Mexico stream standards (LANL 2006b).  1007 

These activities are referred to as dredge and fill or Sections 404 and 401 activities and are 1008 

discussed further in Section 4.3.1.4. 1009 
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Table 4–10  Estimated Average Annual Concentrations of Radionuclides in Base Flows in 1010 

Pueblo and Mortandad Canyons Compared with the Biota Concentration Guides 1011 

Lower Pueblo Canyon 
(at NM 502) 

Mortandad Canyon below 
TA-50 Radioactive Liquid Waste 

Treatment Facility Outfall 

Radionuclide 

BCGs 
(picocuries per 

liter) 

Estimated 2005 
Time-Weighted 
Annual Average 

(picocuries per liter) 
Ratio to 

BCG 

Estimated 2005 
Time-Weighted 
Annual Average 

(picocuries per liter) 
Ratio to 

BCG 

Americium-241 400 0.4 0.001 5.1 0.013 

Cesium-137 20,000 Not detected 0.0 20 0.001 

Tritium 300,000,000 Not detected 0.0 237 0.0000008 

Plutonium-238 200 Not detected 0.0 2.1 0.0105 

Plutonium-239 and 
Plutonium-240 

200 11 0.055 2.9 0.0145 

Strontium-90 300 0.4 0.0013 3.4 0.0011 

Uranium-234 200 1.7 0.0085 2.0 0.01 

Uranium-235 and 
Uranium-236 

200 0.1 0.0005 1.1 0.0055 

Uranium-238 200 1.6 0.008 1.9 0.0095 

Sum of Ratios 0.07 – 0.07 

BCG = Biota Concentration Guide, TA = technical area. 
Source:  LANL 2006b. 
 

4.3.1.2 Industrial Effluents 1012 

Liquid effluents from LANL’s industrial and sanitary outfalls are permitted under the NPDES 1013 

Industrial Point Source Outfall Program (called NPDES-permitted outfalls).  The NPDES permit 1014 

requires routine monitoring of discharges and reporting of sampling results.  The permit specifies 1015 

the parameters to be measured and the sampling frequency (LANL 2004b). 1016 

Notable changes since the 1999 SWEIS include a reduction in the number of permitted outfalls 1017 

and the total effluent flow from outfalls, changes to LANL treatment facilities at the Radioactive 1018 

Liquid Waste Treatment Facility at TA-50 and the High-Explosives Wastewater Treatment 1019 

Facility at TA-16, and water conservation projects that recycle treated effluent to cooling towers 1020 

from the TA-46 Sanitary Wastewater Systems Plant (formerly known as the Sanitary Wastewater 1021 

Systems Consolidation Plant). 1022 

LANL has 21 outfalls currently permitted under the industrial permit program.  Table 4–11 1023 

shows the number of outfalls and the type of effluent that is discharged through the outfalls. 1024 

 1025 
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Table 4–11  National Pollutant Discharge Elimination System Industrial 1026 

Point Source Outfalls 1027 

Number of Outfalls Type of Discharge 

1 Power Plant Discharge 

1 Boiler Blowdown Discharge 

15 Treated Cooling Water Discharge 

2 High Explosive Wastewater Treatment 

1 Radioactive Liquid Waste Treatment 

1 Sanitary Wastewater Treatment 

Total 21  

Source:  EPA 2001. 
 

The 21 NPDES-permitted outfalls at LANL discharge into five local canyons in the LANL 1028 

region, with the amount of discharge varying from year to year.  Figure 4–13 shows the location 1029 

of the NPDES-permitted industrial outfalls.  In 2005, approximately 198 million gallons 1030 

(749 million liters) of effluent were discharged from all permitted outfalls.  This represents a 1031 

reduction in the number of outfalls, the number of watersheds receiving flow, and the total 1032 

amount of effluent discharged since publication of the 1999 SWEIS.  Thirty-five outfalls were 1033 

removed from service as a result of efforts to reroute and consolidate flows and eliminate 1034 

outfalls; one outfall was reinstated to serve the Laboratory Data Communication Center 1035 

(TA-3-1498) cooling towers (DOE 1999a, LANL 2005g).  The annual flow from permitted 1036 

outfalls and discharges by watershed is shown in Table 4–12. 1037 

Five canyons (Pueblo, Cañada del Buey, Guaje, Chaquehui, and Ancho Canyons) that previously 1038 

received LANL discharges are no longer receiving any industrial effluent.  Pajarito Canyon has 1039 

not received any effluent since 1998.  Water Canyon and its tributary, Cañon de Valle, Sandia 1040 

Canyon, Mortandad Canyon, and Los Alamos Canyon continue to receive LANL effluent 1041 

discharges.  Cañada del Buey is permitted to receive effluent from the TA-46 Sanitary 1042 

Wastewater Systems Plant, but that effluent has been routed to Sandia Canyon since the plant 1043 

opened (LANL 2005g).  Total effluent discharges to the canyons from LANL decreased by about 1044 

37 percent over the past 6 years. 1045 

It should be noted that the method used to measure and report flow rates at NPDES-permitted 1046 

outfalls has significantly changed since the 1999 SWEIS.  Historically, instantaneous flow was 1047 

measured and extrapolated over a 24-hour day, 7-day week period.  Flow meters, used since 2001 1048 

in many (but not all) outfalls and measuring stations, provide more accurate flow measurements. 1049 

 At those outfalls without meters, the flow is still calculated according to the previous method.  1050 

Without comparable values, trend analysis of yearly flows is difficult. 1051 

 1052 

1053 
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Table 4–12  National Pollutant Discharge Elimination Systems Permitted  1053 

Outfalls and Discharges by Watershed 1054 

Canyon 1999 2000 2001 2002 2003 2004 2005 

Cañada del Buey a 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
3 

2.6 

 
1 
0 

 
1 
0 

 
1 
0 

 
1 
0 

 
1 
0 

 
1 
0 

Guaje b 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
6 

1.7 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

Los Alamos 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
7 

45.2 

 
5 

37.4 

 
5 

19.34 

 
5 

36.79 

 
5 

34.52 

 
5 

29.57 

 
5 

53.58 

Mortandad 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
6 

39.3 

 
5 

31.6 

 
5 

4.21 

 
5 

31.4 

 
5 

33.12 

 
5 

15.9 

 
5 

16.84 

Pajarito c 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
2 
0 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

Pueblo 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
1 

0.9 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

Sandia 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
6 

213.2 

 
4 

180.2 

 
4 

100.38 

 
5 

108.58 

 
5 

140.41 

 
5 

116.43 

 
5 

127.54 

Water d 
 Number of permitted outfalls 
 Discharge (million gallons per year) (Includes 

discharge to Cañon de Valle, a tributary) 

 
5 

14.3 

 
5 

16.2 

 
5 

0.102 

 
5 

1.41 

 
5 

1.77 

 
5 

0.62 

 
5 

0.50 

Totals 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
36 

317.2 

 
20 

265.4 

 
20 

124.04 

 
21 

178.18 

 
21 

209.82 

 
21 

162.52 

 
21 

198.46 
a Includes Outfall 13S from the Sanitary Wastewater Systems Plant, which is permitted to discharge to Cañada del Buey or 

Sandia Canyon.  The discharge is currently piped to TA-3 and ultimately discharged to Sandia Canyon via Outfall 001. 
b  Includes 04A-176 discharge to Rendija Canyon, a tributary to Guaje Canyon. 
c Includes 06A-106 discharge to Threemile Canyon, a tributary to Pajarito Canyon. 
d Includes 05A-055 discharge to Cañon de Valle, a tributary to Water Canyon. 
Note:  To convert gallons to liters, multiply by 3.7853. 
Sources:  LANL 2003g, 2004h, 2005g, 2006a. 
 

The distribution of total industrial effluent contributed by the various facilities (Key and non-Key 1055 

Facilities) has also changed since the 1999 SWEIS.  Annual effluents generated and discharged 1056 

are listed by facility in Table 4–13.  Total effluent discharges from all facilities in 2005 were 1057 

63 percent of the total discharges in 1999.  In 2005, Key Facilities discharged about 63 million 1058 

gallons (240 million liters) of effluent, representing 32 percent of the total annual flow; and non-1059 

Key Facilities discharged about 135 million gallons (511 million liters) of effluent, or 68 percent 1060 

of the annual flow.  Flows from Key and non-Key Facilities have fluctuated, but generally 1061 

decreased since 1999.  The apparent increase in effluent from the Tritium Facility is due to 1062 

increased effluent discharges from the TA-21 Steam Plant (LANL 2006a). 1063 

 1064 
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Table 4–13  National Pollutant Discharge Elimination Systems Permitted  1065 

Outfalls and Discharges by Facility 1066 

Facility 1999 2000 2001 2002 2003 2004 2005 
Plutonium Complex 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
1 

8.6 

 
1 

6.5 

 
1 

0.41 

 
1 

2.82 

 
1 

3.02 

 
1 

2.72 

 
1 

2.40 

Tritium Facility a 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
2 

9.0 

 
2 

8.6 

 
2 

0.39 

 
2 

13.4 

 
2 

19.03 

 
2 

22.09 

 
2 

32.98 

CMR Building 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
1 

4.5 

 
1 

2.3 

 
1 

0.02 

 
1 

0.76 

 
1 

2.16 

 
1 

1.19 

 
1 

0.92 

Sigma Complex 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
2 

5.77 

 
2 

3.9 

 
2 

0.06 

 
2 

2.00 

 
2 

7.62 

 
2 

1.97 

 
2 

3.80 

High Explosives Processing Facility 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
3 

0.2 

 
3 

0.1 

 
3 

0.04 

 
3 

0.03 

 
3 

0.02 

 
3 

0.037 

 
3 

0.029 

High Explosives Testing Facility 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
3 

14.3 

 
2 

16.1 

 
2 

9.00 b 

 
2 

1.38 

 
2 

1.75 

 
2 

0.58 

 
2 

0.47 

LANSCE 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
4 

37.2 

 
4 

30.5 

 
4 

20.45 

 
4 

24.04 

 
4 

16.46 

 
4 

8.12 

 
4 

21.00 

Biosciences Facilities (previously called 
Health Research Laboratory) 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
 

1 
0 

 
 

0 
0 

 
 

0 
0 

 
 

0 
0 

 
 

0 
0 

 
 

0 
0 

 
 

0 
0 

Radiochemistry Facility 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
1 
0 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

 
0 
0 

Radioactive Liquid Waste Treatment 
Facility 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
1 

5.3 

 
1 

4.9 

 
1 

3.6 

 
1 

2.92 

 
1 

2.97 

 
1 

2.14 

 
1 

1.83 

Number of permitted outfalls 
 Discharge (million gallons per year) 
  Applies to each of the following 

facilities:  
  - Pajarito Site  - Machine Shops 
   - MSL  - Waste Management 
  - TFF  - Operations 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

Sub-Total Key Facilities 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
19 

85.0 

 
16 

72.5 

 
16 

24.99 

 
16 

47.17 

 
16 

53.03 

 
16 

38.85 

 
16 

63.43 

Non-Key Facilities 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
17 

232 

 
4 

192.5 

 
4 

99.01 

 
5 

130.83 

 
5 

156.79 

 
5 

123.67 

 
5 

135.03 

Totals 
 Number of permitted outfalls 
 Discharge (million gallons per year) 

 
36 

317 

 
20 

265 

 
20 

124 

 
21 

178 

 
21 

209.8 

 
21 

162.52 

 
21 

198.46 

CMR = Chemistry and Metallurgy Research, LANSCE = Los Alamos Neutron Science Center, MSL = Materials Science 
Laboratory, TFF = Target Fabrication Facility. 
a The TA-21 Steam Plant Outfall is included in the Tritium Facility outfall totals and is usually 90 percent or more of the total 

flow attributed to this Key Facility, although it serves other facilities within that technical area. 
b Value was incorrectly reported in the LANL 2003g Table 3.2-4 as .006638.  The correct value is 9.0, per LANL 2004e. 
Note:  To convert gallons to liters, multiply by 3.785. 
Source:  LANL 2003g, 2004e, 2004h, 2005g, 2006a. 
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Quality of Effluent from NPDES-Permitted Outfalls 1067 

LANL personnel collect weekly, monthly and quarterly samples to analyze effluents for 1068 

compliance with NPDES permit levels.  The 1999 SWEIS reported that LANL had “chronic 1069 

problems meeting NPDES industrial/sanitary permit conditions” (DOE 1999a).  This condition 1070 

has improved significantly.  Since 2000, LANL has maintained an average compliance rate with 1071 

permit conditions of 99.75 percent.  The current compliance rate is summarized in Table 4–14.  1072 

Permit exceedance trends are shown in Figure 4–14.  The number of samples exceeding permit 1073 

limits in Table 4–14 may differ from the number of exceedances shown in Figure 4–14 because 1074 

one sample may exceed two limits.  Each of these samples were counted as two exceedances 1075 

until October 2004, when the method of reporting exceedances was changed so a single sample 1076 

could only represent one exceedance of permit limits (LANL 2006).  In the event that a permit 1077 

level is exceeded, DOE reports the condition to the EPA and takes corrective action to address 1078 

the noncompliance.  Details of all exceedance events are provided in the Environmental 1079 

Surveillance Reports for the respective years (LANL 1999b, 2000e, 2001f, 2002c, 2004a, 2004f, 1080 

2005j, 2006b).  Generally, exceedances of permit standards in the 5 years since 2000 were of 1081 

excess total residual chlorine. 1082 

Table 4–14  Effluent Quality Monitoring and Compliance with Permit Limits for National 1083 

Pollutant Discharge Elimination Systems-Permitted Outfalls 1084 

 1999 2000 2001 2002 2003 2004 2005 

Industrial Outfalls 

 Number of permitted outfalls  
 (as of end of calendar year) 

19 20 20 20 20 21 21 

 Number of samples collected 1,248 1,121 1,085 1,084 958 1,283 949 

 Number of samples exceeding 
 permit limits 

14 a 0 4 2 b 3 c 1 d 1 

 Yearly compliance rate 
 (percent)  

98.88 100 99.63 99.82 99.69 99.92 99.89 

Sanitary Outfalls 

 Number of permitted outfalls 
 (as of end of calendar year) 

1 1 1 1 1 1 1 

 Number of samples collected 175 200 134 129 132 145 126 

 Number of samples exceeding 
 permit limits 

0 0 0 0 0 0 0 

 Compliance rate (percent) 100 100 100 100 100 100 100 
a  Number of samples differs from Environmental Surveillance Report for 1999 because two samples exceeding permit limits 

were taken from the Guaje Well, which had been transferred to Los Alamos County ownership in 1998 (LANL 2006). 
b  One sample exceeded both monthly average and daily maximum permit limits, so it counted as two exceedances. 
c  Two samples exceeded both monthly average and daily maximum permit limits, so they each counted as two exceedances. 
d  One sample exceeded both monthly average and daily maximum permit limits, but is counted as one exceedance under the 

new reporting method. 
Sources:  LANL 1999b, 2000e, 2001f, 2002c, 2004a, 2004f, 2005j, 2006, 2006b. 
 

Wastewater Treatment Facility Outfalls 1085 

LANL has three wastewater treatment facilities permitted to discharge treated effluent.  The 1086 

sanitary outfall shown in Table 4–14 refers to the TA-46 Sanitary Wastewater System Plant.  The 1087 

other two wastewater treatment facilities are the TA-50 Radioactive Liquid Waste Treatment 1088 

Facility and the TA-16 High Explosives Wastewater Treatment Facility.  Information on the 1089 
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operations of treatment facilities is presented in Section 4.9.  Details on the improvements made 1090 

to the treatment processes at the various wastewater treatment facilities may be found in the 1091 

SWEIS Yearbooks (LANL 2002d, 2003g, 2004h, 2005g, 2006a). 1092 

 1093 
Figure 4–14  National Pollutant Discharge Elimination Systems Permit 1094 

Exceedance Trend 1095 

The volume of treated effluent discharged from the TA-50 Radioactive Liquid Waste Treatment 1096 

Facility has steadily decreased since the 1999 SWEIS.  In 2005, the Radioactive Liquid Waste 1097 

Treatment Facility discharged 1.83 million gallons (6.9 million liters) compared to the 1098 

5.51 million gallons (21 million liters) discharged in 1999.  Annual effluent discharges are shown 1099 

in Table 4–13. 1100 

Effluent quality from the Radioactive Liquid Waste Treatment Facility has improved since the 1101 

1999 SWEIS.  At that time, the Radioactive Liquid Waste Treatment Facility effluent did not 1102 

meet water quality discharge standards, resulting in a letter of noncompliance issued by NMED 1103 

to LANL (LANL 2004e).  New treatment processes have been installed since then to improve 1104 

effluent quality.  With these improvements, calendar year 2005 marked the sixth consecutive year 1105 

that the Radioactive Liquid Waste Treatment Facility effluent had no violations of the NPDES 1106 

permit limits or exceedances of the DOE Derived Concentration Guides for radioactive liquid 1107 

wastes (Del Signore and Watkins 2005). 1108 

During this same 6-year period, the Radioactive Liquid Waste Treatment Facility has also met 1109 

voluntary NMED groundwater standards for nitrates, fluoride, and total dissolved solids.  1110 
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Similarly, perchlorate concentrations in Radioactive Liquid Waste Treatment Facility effluent has 1111 

been below the detection limit since March 2002, when perchlorate treatment equipment was 1112 

installed.  In addition, Radioactive Liquid Waste Treatment Facility tritium discharges have been 1113 

less than one percent of the DOE Derived Concentration Guide since March 2001.  Tritium-1114 

contaminated effluent that exceeds this voluntary standard of 20,000 picocuries per liter, which is 1115 

the EPA drinking water standard, is now treated via evaporation at the TA-53 Radioactive Liquid 1116 

Waste Treatment Plant (LANL 2004f).  Table 4–15 summarizes the water quality in the 1117 

Radioactive Liquid Waste Treatment Facility effluent for 2005 for certain contaminants. 1118 

Table 4–15  Selected Water Quality Data for Radioactive Liquid Waste Treatment Facility 1119 

Effluent in 2005 1120 

Contaminant 
Average Effluent 

Concentration in 2005 
Standard 

Concentration Limit Water Quality Standard 

Sum of 39 radionuclide 
ratios, including tritium 

Less than 0.18 1.0 Sum of Ratios DOE Derived Concentration 
Guideline 

Nitrogen as nitrate 3.7 milligrams per liter 10 milligrams per liter NMED Groundwater Standard 
for Human Health 

Fluoride 0.24 milligrams per liter 1.6 milligrams per liter NMED Groundwater Standard 
for Human Health 

Total dissolved solids 182 milligrams per liter 1,000 milligrams per liter NMED Groundwater Standard 
for Domestic Water Supply 

Perchlorate Not detected (a) No current standard 

Tritium 3,200 picocuries per liter 2,000,000 picocuries per liter DOE Derived Concentration 
Guideline  

  20,000 picocuries per liter EPA Primary Drinking Water 
Standard 

NMED = New Mexico Environment Department, EPA = U.S. Environmental Protection Agency. 
a The EPA has proposed a drinking water standard for perchlorate of 4 micrograms per liter, but it has not been issued yet. 
Sources:  LANL 2005j, 2006, 2006b; Del Signore and Watkins 2005. 
 

Since 1999, construction of TA-16 High Explosives Wastewater Treatment Facility has been 1121 

completed and full operation has begun to comply with Federal Facility Compliance Act 1122 

Agreement AO Docket No. VI-94-1210.  With the operation of this new facility, 1123 

19 NPDES-permitted outfalls that previously received contamination from high explosives 1124 

discharges have been eliminated.  Three high explosives processing outfalls remain in use and 1125 

the effluent discharged through these outfalls was reduced to 0.029 million gallons (0.11 million 1126 

liters) per year in 2005.  Yearly effluent discharged is shown in Table 4–13, High Explosives 1127 

Processing Facility.  The High Explosives Wastewater Treatment Facility is discussed further in 1128 

Section 4.9 (LANL 2004f, 2005g, 2006a). 1129 

Treated liquid effluent from the TA-46 Sanitary Wastewater Systems Plant is currently pumped 1130 

to storage tanks at TA-3 for reuse or is discharged to Sandia Canyon through an NPDES-1131 

permitted outfall.   1132 

The 1999 SWEIS reported that the Los Alamos County Bayo Wastewater Treatment Facility 1133 

discharges into Pueblo Canyon where that effluent could mobilize sediment contaminants from 1134 

former LANL operations in Acid Canyon downstream.  This facility is not owned or operated by 1135 

LANL, but it may have an impact on contaminant transport in surface water and groundwater 1136 

contamination (LANL 2005j). 1137 
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4.3.1.3 Stormwater Runoff 1138 

During New Mexico’s summer rainy season, there can be a large volume of stormwater runoff 1139 

flowing over LANL facilities and construction sites picking up pollutants.  The most common 1140 

pollutants transported in stormwater flows are radionuclides, polychlorinated biphenyls, and 1141 

metals (LANL 2005j).  At the time of publication of the 1999 SWEIS, conventional programs 1142 

were in place at LANL to manage and control stormwater runoff from its industrial activities and 1143 

construction projects.  Since then, LANL has improved its monitoring of stormwater runoff.  The 1144 

program improvements are the result of changes in the EPA NPDES stormwater permitting 1145 

program, increased regulatory attention on stormwater flows from solid waste management units, 1146 

and ongoing programmatic changes that improve monitoring activities and implement best 1147 

management practices for stormwater pollution prevention. 1148 

Stormwater runoff at LANL was managed under a Multi-Sector General Permit for industrial 1149 

activities and a General Permit for construction projects in 1999.  The Multi-Sector General 1150 

Permit covered stormwater runoff from 25 onsite industrial activities, which included all solid 1151 

waste management units as one of those industrial activities.  Until March 2003, the Construction 1152 

General Permit requirements addressed the management of stormwater runoff from various 1153 

construction activities disturbing 5 or more acres (2 hectares) (64 Federal Register [FR] 68721).  1154 

After March 2003, the threshold for obtaining a permit was lowered to 1 acre (0.4 hectare).  1155 

As conditions of these general permits, LANL developed and implemented Stormwater Pollution 1156 

Prevention Plans at industrial and construction sites.  Stormwater monitoring was conducted 1157 

downstream of the waste management areas (TA-54, Areas G and J, and TA-50) and in 1158 

29 locations within eight watersheds (DOE 1999a).  Several new gaging stations and automated 1159 

samplers have been added since 2001.  Samples are analyzed and results are published biannually 1160 

in the discharge monitoring reports.  In addition, changes in the stormwater management 1161 

program, including the status of stormwater pollution prevention plans and stormwater 1162 

monitoring activities, have been reported in the annual Environmental Surveillance Reports. 1163 

Currently, DOE’s strategy for managing stormwater runoff includes the following programs: 1164 

• The NPDES Industrial Stormwater Permit Program, which regulates stormwater runoff 1165 

from industrial activities under a Multi-Sector General Permit.  Stormwater monitoring 1166 

and erosion controls are required at these sites. 1167 

• An integrated Stormwater Monitoring Program that monitors stormwater runoff on a 1168 

watershed basis and at individual solid waste management units.  Erosion controls are 1169 

required at sites where a water quality threshold has been exceeded.  LANL recently 1170 

began to implement these programs in response to the 2004 Federal Facility Compliance 1171 

Agreement between the EPA and DOE. 1172 

• The NPDES Construction Stormwater Program, which regulates stormwater from 1173 

construction activities disturbing 1 acre (0.4 hectare) or more, per the EPA Construction 1174 

General Permit. 1175 



Chapter 4 – Affected Environment 
 
 

 
7/9/2007 Concurrence Draft 4-51 

Table 4–16 shows a summary of the stormwater program activity between 1999 and 2004.  The 1176 

current status of the program is discussed in the following sections. 1177 

Table 4–16  Summary of Stormwater Program Activity 1178 

 1999 2000 2001 2002 2003 2004 2005 

National Pollutant Discharge Elimination System Industrial Stormwater Program 

Number of industrial activities permitted for 
discharge of stormwater 

22 19 20 18 17 15 15 

National Pollutant Discharge Elimination System Stormwater Construction Program 

Number of construction projects 
permitted under General Permit for Stormwater 
Discharges from Construction Activities 

6 8 10 13 21 34 37 

Number of stormwater pollution prevention 
plans implemented at construction sites  

Not 
applicable 

Not 
applicable 

23 a 44 a 51 b 67 b 64 b 

Number of stormwater pollution prevention 
plan inspections conducted at construction sites 

Not 
applicable 

Not 
applicable 

Not 
applicable 

435 675 616 833 

a Required for construction sites disturbing 5 acres or more. 
b Required for construction sites disturbing 1 acre or more. 
Sources:  LANL 1999b, 2000e, 2001f, 2002c, 2004a, 2004f, 2005j, 2006, 2006a. 
 

Recent data from stormwater runoff monitoring detected some contaminants onsite and offsite, 1179 

but the exposure potential for these contaminants is limited (see Table 4–8).  Radionuclides have 1180 

been detected in runoff at higher levels than the 15 picocuries per liter livestock watering 1181 

criterion in Guaje, Pueblo, Los Alamos, Mortandad, Pajarito, and Water Canyons, with sporadic 1182 

detections extending offsite in Pueblo and Los Alamos Canyons.  As the areas burned in the 1183 

Cerro Grande Fire recovered, total suspended solids that transport radionuclides decreased along 1184 

with the radionuclide concentrations.  Los Alamos Canyon and Sandia Canyon runoff and base 1185 

flows contain polychlorinated biphenyls at levels above New Mexico human health stream 1186 

standards (NMAC 20.6.4.900.5), but polychlorinated biphenyl levels are above background 1187 

levels both upstream and downstream of LANL in the Rio Grande.  Dissolved copper, lead and 1188 

zinc have been detected in many canyons above the New Mexico acute aquatic life stream 1189 

standards, and these metals were detected offsite in Los Alamos Canyon.  Some of these 1190 

polychlorinated biphenyl and metals’ detections were upstream of LANL facilities, which 1191 

indicates that non-LANL urban runoff was one source of the contamination.  Mercury was 1192 

detected slightly above wildlife habitat stream standards in Los Alamos and Sandia Canyons.  1193 

The installation of erosion controls near the polychlorinated biphenyl and mercury sources to 1194 

minimize further migration of these contaminants is an example of the watershed-based approach 1195 

to surface water quality protection.  Surface water in Cañon de Valle, a tributary of Water 1196 

Canyon, occasionally has explosive residue levels greater than the 6.1 parts per billion EPA Tap 1197 

Water Health Advisory level, but the barium levels have dropped below the New Mexico 1198 

Groundwater Standard (LANL 2005j).  Other organics detected in stormwater runoff above New 1199 

Mexico Water Quality Standards include benzo(a)pyrene, benzo(b)fluoranthene, 1200 

benzo(k)fluoranthene, and chrysene.  Inorganics detected in stormwater runoff include 1201 

aluminum, silver, arsenic, cadmium, and selenium (LANL 2006b). 1202 
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NPDES Industrial Stormwater Permit Program 1203 

The NPDES Industrial Stormwater Permit Program regulates stormwater flows from industrial 1204 

activities at LANL (including solid waste management units).  Historically, these flows were 1205 

managed under the 1995 NPDES Multi-Sector General Permit.  The current EPA Multi-Sector 1206 

General Permit, effective since December 2000, regulates stormwater runoff from the following 1207 

conventional industrial activities at LANL: 1208 

• Hazardous waste treatment, storage, and disposal facilities (including solid waste 1209 

management units); 1210 

• Landfills and land application sites; 1211 

• Steam and electric power generating facilities; 1212 

• Asphalt batch plant operations; 1213 

• Metal fabrication activities; 1214 

• Primary metal activities; and 1215 

• Vehicle maintenance activities, and warehousing. 1216 

Under the Multi-Sector General Permit, DOE maintains and implements stormwater pollution 1217 

prevention plans for industrial locations; maintains and samples monitoring stations for each 1218 

industrial activity; and implements best management practices to control runoff and erosion from 1219 

the industrial locations (NNSA 2004b).  A Storm Water/Surface Water Pollution Prevention Best 1220 

Management Practices Guidance Document has been developed by DOE to describe these 1221 

practices (LANL 1998b).  As of 2005, LANL protected 25 industrial activity locations with 1222 

15 stormwater pollution prevention plans, sampled stormwater flow at over 70 monitoring 1223 

stations, inspected and maintained best management practices, and published and reported 1224 

monitoring results to EPA and NMED in discharge monitoring reports (LANL 2006b). 1225 

NPDES Stormwater Construction Program 1226 

At the time of the 1999 SWEIS, stormwater from construction projects was regulated under an 1227 

NPDES General Permit.  EPA changed the disturbed land threshold requiring a Construction 1228 

General Permit from 5 to 1 acre (2 to 0.4 hectares) in 2003, when it updated the Stormwater 1229 

Construction regulations.  Under the current Construction General Permit Program, permits are 1230 

required for all LANL construction activities or other projects that disturb 1 acre (0.4 hectare) or 1231 

more.  Conditions of the permit require the development and implementation of site-specific 1232 

stormwater pollution prevention plans and the use of best management practices to reduce or 1233 

eliminate the potential for offsite erosion and stormwater contamination.  Construction projects 1234 

with stormwater pollution prevention plans are inspected regularly to ensure compliance with the 1235 

terms of the Construction General Permit (LANL 2004f). 1236 

In 2004, the LANL Engineering Standards Manual and the LANL Master Construction 1237 

Specifications were updated to require that all land-disturbing projects, regardless of size, control 1238 
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the transport of sediment and other pollutants from disturbed areas.  Meeting this requirement 1239 

would maintain sediment yield and stormwater runoff rates within the watershed at values equal 1240 

to or less than those experienced prior to any development, significantly minimizing post-1241 

development impacts on the surrounding area.  This would be accomplished by stabilizing all 1242 

disturbed areas through revegetation or placement of permanent structures or other equivalent 1243 

measures (asphalt, concrete, gravel), as well as managing runoff from the impermeable surfaces 1244 

through permanent controls such as detention ponds with controlled outlets.  Best management 1245 

practices would prohibit the flow of stormwater runoff across a designated environmental 1246 

restoration site (such as a potential release site, solid waste management unit, or area of concern), 1247 

minimizing the potential for the transport of legacy pollutants from these areas (LANL 2004d, 1248 

2004n, 2006i).  The current program protects more construction sites from erosion and 1249 

contaminant transport than were covered in 1999. 1250 

Another improvement began in 2003 with the use of a geographic information system-based 1251 

tracking system to help manage Construction General Permit sites.  The tracking system 1252 

maintains records for each construction site, such as site coordinates, inspections, conditions of 1253 

best management practices, Stormwater Pollution Prevention Plan deficiencies, and deficiency 1254 

corrections.  Construction General Permit information for LANL is accessible to the public 1255 

through postings in the Los Alamos County Municipal Building (LANL 2004f). 1256 

Information in Table 4–16 shows the increase in Stormwater Construction Program activities 1257 

since the 1999 SWEIS, including the number of permits issued, Stormwater Pollution Prevention 1258 

Plans implemented, and inspections conducted. 1259 

Stormwater Monitoring from Solid Waste Management Units 1260 

The management of stormwater runoff from solid waste management units has changed 1261 

significantly since the 1999 SWEIS.  From 1992 through 2003, solid waste management units 1262 

were considered an industrial activity and stormwater runoff was managed under the Multi-1263 

Sector General Permit Program.  Since 2003, DOE has been transitioning towards managing 1264 

stormwater runoff from the solid waste management units under an individual NPDES industrial 1265 

activity permit.  DOE began implementing an integrated stormwater monitoring program to meet 1266 

the anticipated requirements of the Federal Facility Compliance Agreement in mid-2004 and 1267 

submitted the first part of an individual permit application in late 2004.  The Federal Facility 1268 

Compliance Agreement is an interim step for managing runoff from solid waste management 1269 

units until the individual permit is issued.  The Agreement was issued in 2005 and is expected to 1270 

be in effect through 2007, when all the goals of the agreement should be completed.  More 1271 

information on the Federal Facility Compliance Agreement is provided in Chapter 6 of this 1272 

SWEIS (EPA 2005a; NNSA 2004b, 2004c). 1273 

DOE’s integrated stormwater program under the Federal Facility Compliance Agreement 1274 

includes the following two major elements. 1275 

• A watershed-based monitoring program.  This includes approximately 60 automated 1276 

monitoring and gaging stations located within nine LANL watersheds.  Watershed 1277 

monitoring is performed under a Stormwater Monitoring Plan, which was submitted to 1278 

EPA and NMED in 2004 and will be updated annually (LANL 2005g, NNSA 2004b). 1279 
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• Site-specific sampling at solid waste management units and areas of concern.  This 1280 

program requires stormwater sampling immediately downstream of approximately 1281 

300 designated sites on a rotating basis over a four-year schedule.  The program will be 1282 

performed under a unit-specific stormwater pollution prevention plan. 1283 

For the watershed program, gaging stations monitor flow rates.  Stormwater samples are analyzed 1284 

for radionuclides, metals, polychlorinated biphenyls, dioxin and furan, high explosives, 1285 

perchlorate, cyanide, and suspended sediment concentrations (EPA 2005a, LANL 2006b).  The 1286 

sampling data are routinely published in monthly and annual reports submitted to EPA and 1287 

NMED.  Monitoring results are compared to stormwater-specific screening action levels and are 1288 

the basis for corrective actions, the use of best management practices, and potential source 1289 

removal.  Erosion control measures installed to minimize sediment transport or pollutant 1290 

migration are inspected after major storm events.  The plans for each program (the Stormwater 1291 

Monitoring Program and the unit-specific stormwater pollution prevention plans) are updated 1292 

annually to include new information and requirements to ensure continuous improvement of the 1293 

program.  The stormwater program information has been integrated into the geographic 1294 

information system-based tracking system to help manage the monitoring sites and maintain 1295 

records, including stormwater pollution prevention plan inspections, the condition of best 1296 

management practices, and the progress of corrective actions. 1297 

Fully implemented in 2005, the integrated stormwater monitoring program triggers actions that 1298 

will minimize erosion and the transport of pollutants from solid waste management units, and 1299 

provides information on a watershed scale to identify problems that could violate New Mexico 1300 

surface water quality standards.  With these changes, the adverse impacts to surface water from 1301 

stormwater runoff are expected to be less in the future than the impacts identified in the 1302 

1999 SWEIS (LANL 2006i, NNSA 2004c). 1303 

4.3.1.4 Watercourse Protection 1304 

DOE conducts a variety of activities that require excavation, filling, crossing, working in, or 1305 

otherwise disturbing a watercourse or wetland.  These activities may be subject to Sections 401 1306 

and 404 of the Clean Water Act, commonly called the Dredge and Fill 404 and 401 Permit 1307 

Program.  A 404 and 401 permit sets specific conditions for the use of best management 1308 

practices to protect water quality and to ensure compliance with New Mexico surface water 1309 

quality standards (DOE 1999a).  Since the 1999 SWEIS, DOE has continued to obtain permits 1310 

and comply with Sections 404 and 401 permit conditions for construction activities conducted in 1311 

watercourses. 1312 

Table 4–17 shows a summary of the Clean Water Act Sections 404 and 401 permit activities 1313 

between 1999 and 2004.  Permitted activities typically last for less than one year. 1314 

As a result of increased runoff after the Cerro Grande Fire, DOE conducted numerous dredge and 1315 

fill activities to stabilize road crossings, clean roadside culverts, and armor utility lines crossing 1316 

LANL canyons.  Each project was required to obtain a 404 and a 401 permit, implement 1317 

stormwater pollution prevention plans and best management practices, and meet permit 1318 

conditions to protect surface waters.  Most of these project activities have now been completed, 1319 
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but the stormwater pollution prevention plans will remain in place until the sites have been 1320 

stabilized (LANL 2004e). 1321 

Table 4–17  Summary of Dredge and Fill Permits Issued Each Year 1322 

 1999 2000 2001 2002 2003 2004 2005 

Dredge and Fill Permit (Section 404/401) Program 

Number of permits for dredge and fill activities 
in water courses 

9 9 24 8 2 2 2 

Source:  LANL 2006, 2006b. 
 

4.3.1.5 Watershed and Sediment Monitoring 1323 

DOE monitors watersheds and sediments onsite, offsite, and at regional locations.  Several new 1324 

onsite gaging stations and automated samplers have been added to the monitoring network since 1325 

the Cerro Grande Fire.  Flow records for LANL stream gages have been published annually 1326 

since 1995.  The most recent report is Surface Water Data at Los Alamos National Laboratory, 1327 

2003 Water Year (Schaull et al. 2004).  Sediments are sampled from all major canyons that cross 1328 

LANL (onsite and offsite), as well as from the Rio Grande and area reservoirs, along tributary 1329 

canyons, in major canyons upstream and downstream of LANL, and at watercourse junctions 1330 

with the Rio Grande.  Detailed information about sampling activities and monitoring results are 1331 

published annually in LANL Environmental Surveillance Reports. 1332 

Sediments deposited in and along canyons on the Pajarito Plateau occur as narrow bands that can 1333 

be transported by surface water, effluent discharges, stormwater runoff, spills, or flooding within 1334 

the canyons.  Past LANL activities have resulted in contamination of sediments both onsite and 1335 

downstream, primarily transported by effluent discharges from LANL outfalls and stormwater 1336 

runoff (DOE 1999a).  Polychlorinated biphenyls have been detected in sediments in all the major 1337 

canyons that cross LANL property, with the exception of Ancho Canyon and Cañada del Buey.  1338 

The highest concentrations of polychlorinated biphenyls were found in Sandia Canyon sediments 1339 

below LANL’s main TA.  Polychlorinated biphenyls and benzo(a)pyrene were detected on a 1340 

widespread basis in 2004 sediment samples.  The LANL 2003 Environmental Surveillance Report 1341 

presents maps showing the distribution and concentrations of these organic compounds.  The 1342 

highest concentrations of the benzo(a)pyrene were found in Los Alamos Canyon sediments near 1343 

downtown Los Alamos.  The highest concentrations were several times greater than EPA Region 1344 

6 screening levels for residential and industrial outdoor workers.  Recent environmental 1345 

restoration investigations concluded that the polycyclic aromatic hydrocarbons in this area were 1346 

principally derived from urban sources, such as asphalt (LANL 2004f). 1347 

The condition of LANL stream flows and sediments has changed since 1999 as programs for 1348 

monitoring sediments and watersheds have evolved and improved.  Major program changes 1349 

include the following: 1350 

• Improved stormwater monitoring under the Federal Facilities Compliance Agreement.  1351 

As discussed in Section 4.3.1.3, DOE is implementing a site-wide Stormwater 1352 

Monitoring Plan that prescribes an integrated, watershed-based approach for stormwater 1353 

monitoring and includes controls to minimize erosion and sediment transport. 1354 
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• Redistribution of contaminated sediments following the Cerro Grande Fire.  Following 1355 

the Cerro Grande Fire, contaminated sediments in canyons were transported and 1356 

redistributed downstream by higher volumes of stormwater runoff from the affected areas 1357 

(Ford-Schmid, Englert, and Bransford 2004).  The post-fire changes to the canyons and 1358 

sediments are discussed in Section 4.3.1.7. 1359 

• Decreased discharge of effluent from LANL into canyons.  The number of outfalls 1360 

discharging effluent to canyons has decreased from 36 in 1999 to 21 in 2004.  Comparing 1361 

2005 operating data to 1999 data, discharges to Sandia Canyon decreased about 1362 

40 percent (85.7 million gallons [324 million liters] per year); Los Alamos Canyon 1363 

discharges increased about 19 percent (about 8.4 million gallons [32 million liters] per 1364 

year); discharges into Mortandad Canyon decreased about 57 percent (22.5 million 1365 

gallons [85 million liters] per year); and discharges into Water Canyon decreased about 1366 

97 percent (about 13.8 million gallons [52.2 million liters] per year) (LANL 2006a). 1367 

• Removal of contaminated sediments from Los Alamos Canyon.  In 2001, DOE removed 1368 

contaminated sediment in Los Alamos Canyon, which was known to contain radionuclide 1369 

contamination from LANL’s past operations.  Approximately 915 cubic yards (700 cubic 1370 

meters) of soil and sediment were removed from a 2.5 acres (1 hectare) site, minimizing 1371 

the potential for contaminant transport in the event of a flood. 1372 

Sediments in the LANL area contain naturally occurring minerals, metals, and radionuclides.  1373 

Sediments also contain contaminants that are the result of historic LANL operations.  The 1999 1374 

SWEIS presented a general understanding of sediment quality with regard to the presence of 1375 

radionuclides, metals, and organics, based on sampling results from 1994 through 1996.  DOE 1376 

continues to monitor for these constituents and has added polychlorinated biphenyls, high 1377 

explosive residues, barium, and six radionuclides to the list of analyzed constituents 1378 

(LANL 2005j, Gallaher and Koch 2004).  Monitoring results are compared against a variety of 1379 

reference standards, screening action levels, and background values as described in Table 4–7.  1380 

With these improvements, DOE has a better understanding of sediment contamination in the area 1381 

than in 1999. 1382 

During the 2005 monitoring season, most samples above background levels came from 1383 

stormwater runoff (see the discussion of recent stormwater runoff data in Section 4.3.1.3).  1384 

Sediments contaminated with radionuclides remained below residential screening action levels 1385 

throughout the site, and temporary increases in plutonium-239, plutonium-240, and cesium-137 1386 

concentrations have decreased to near pre-Cerro Grande Fire levels. 1387 

4.3.1.6 Floodplains 1388 

Floodplains are areas adjacent to watercourses that can become inundated with surface waters 1389 

during high flows from runoff due to precipitation or snowmelt.  At LANL, the floodplains are 1390 

generally located in the canyons that lie between the mesa fingers (DOE 2002i).  DOE 1391 

regulations [10 CFR Part 1022.4] consider the critical action floodplain to be those areas affected 1392 

during a 500-year flood (has a 0.2 percent chance of occurrence in any given year).  The base 1393 

floodplain, which is the floodplain considered by DOE’s Resource Conservation and Recovery 1394 

Act (RCRA) Permit, is the 100- year floodplain (has a 1.0 percent chance of occurrence in any 1395 
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given year) [40 CFR Part 270.14(b)(11)(iii)].  To meet the requirements of its RCRA permit, 1396 

DOE delineated the 100-year floodplain boundaries within the facility in 1992 (McLin 1992).  1397 

DOE considered the 100-year flood at LANL to be created by the 100-year, 6-hour storm 1398 

(McLin, Van Eeckhout, and Earles 2001). 1399 

In May 2000, the Cerro Grande Fire changed the extent and elevation of the floodplains in the 1400 

canyons that traverse LANL.  The Cerro Grande Fire created hydrophobic soils and removed 1401 

vegetation, so surface water runoff and soil erosion were greatly increased over pre-fire levels.  1402 

Due to concerns about the increased potential for flooding of LANL facilities and homes down-1403 

canyon from the burned areas, several flood and sediment retention structures were constructed 1404 

as part of the emergency response.  These structures include: 1405 

• a flood retention structure in Pajarito Canyon to retain sediment and prevent flooding; 1406 

• a low-head weir and sediment detention basin in lower Los Alamos Canyon to retain and 1407 

prevent sediments from moving offsite; 1408 

• reinforcements to the reservoir in upper Los Alamos Canyon to serve as a catchment 1409 

basin for stormwater runoff and sediment. 1410 

• four road crossing reinforcements along Anchor Ranch Road in Twomile Canyon and 1411 

along NM 501 at Twomile Canyon, Pajarito Canyon, and Water Canyon; and 1412 

• a steel diversion wall above TA-18 in Pajarito Canyon. 1413 

These structures will remain in place until vegetative growth returns the watershed to 1414 

approximately pre-Cerro Grande Fire or at least stable conditions.  When that occurs, all or part 1415 

of the flood retention structure and the entire steel diversion wall above TA-18 will be removed 1416 

(DOE 2002i).  Due to the increased chance of flooding after the Cerro Grande Fire, the 1417 

floodplain boundaries were remapped for all the major canyons within the LANL facility (see 1418 

Figure 4–15) (McLin, Van Eeckhout, and Earles 2001). 1419 

Figure 4–15 represents a single point in time, as 4 years of vegetative growth in the burned 1420 

forests west of LANL increased infiltration and reduced runoff volumes to the channels.  The 1421 

flood retention structures caused increased floodplain elevations upstream of the structures, and 1422 

decreased flood elevations downstream.  Sediment transport has altered the size and shape of the 1423 

floodplains, so continued refinement of the post-fire floodplain maps is essential to determining 1424 

an accurate picture of the LANL canyons (McLin, Van Eeckhout, and Earles 2001). 1425 
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 1426 
Figure 4–15  Post-Cerro Grande Fire Floodplains 1427 

Using a geographic information system, LANL staff compared the post-Cerro Grande Fire 1428 

floodplain files with the building location files.  A list of buildings was generated including eight 1429 

at TA-39 in Ancho Canyon, three at TA-41 in Los Alamos Canyon, and four at TA-72 in 1430 

Los Alamos Canyon, that are completely within the post-Cerro Grande Fire 100-year floodplain 1431 

boundaries.  In addition, there were twelve buildings at TA-39, three buildings at TA-41, eight 1432 

buildings at TA-72, one building at TA-18 in Pajarito Canyon, and one building at TA-36 in 1433 

Potrillo Canyon that were partially within the post-Cerro Grande Fire 100-year floodplain 1434 

boundaries.  Most of these structures are small storage buildings, guard stations, well heads, 1435 

water treatment stations, and some light laboratory buildings.  Some facilities are characterized 1436 

as moderate hazard due to the presence of sealed sources or x-ray equipment, but most have low 1437 

hazard or no hazard designations.  The Solution High-Energy Burst Assembly Building at TA-18 1438 

is within the 100-year floodplain, but the assembly is located there only during an experiment.  1439 
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The Omega West reactor is no longer located within the Los Alamos Canyon floodplain, as it 1440 

was decommissioned and demolished in July 2003.  There have never been waste management 1441 

facilities in the 100-year floodplain (DOE 2002d; LANL 1998a, 2004e). 1442 

4.3.1.7 Overview of Cerro Grande Fire Impacts on Los Alamos Watersheds 1443 

The Cerro Grande Fire in May 2000 adversely affected the major canyons that cross LANL.  The 1444 

fire destroyed vegetation and changed the surface soils, causing increases in the amount of 1445 

stormwater runoff entering the canyons.  This increased stormwater runoff carried more soil, 1446 

sediment, and ash from the entire affected watershed, including some areas at LANL that contain 1447 

contaminants such as chemicals and radioactive materials (Ford-Schmid, Englert, and 1448 

Bransford 2004).  Sediment and ash from the burned areas of the Cerro Grande Fire have largely 1449 

filled in the Los Alamos Reservoir.  The reservoir now is periodically dredged to provide flood 1450 

control, but it is no longer used for recreation, swimming, fishing, or irrigation (LANL 2004a).  1451 

All of this raised concerns about adverse impacts to downstream water quality, as shown in 1452 

Table 4–9, where selenium is listed as a probable cause of impairment due to mobilization from 1453 

the Cerro Grande Fire.   1454 

Following the Cerro Grande Fire, the NMED contracted with Risk Assessment Corporation to 1455 

perform a comprehensive, multi-media, analysis of risks to humans from exposure to LANL- and 1456 

fire-associated contaminants (RAC 2002).  One of the methods of contaminant transport 1457 

analyzed was stormwater, which carried LANL- and fire-contaminated sediments and ash 1458 

downstream of the LANL boundaries.  After considering hypothetical exposures to radionuclides 1459 

and chemicals through a variety of activities, such as farming, the report concluded that overall 1460 

risks were within EPA acceptable ranges.  Those findings were consistent with the conclusions of 1461 

separate studies conducted by a multi-agency risk assessment team (IFRAT 2002) and by DOE 1462 

(Kraig et. al. 2002). 1463 

After the Cerro Grande Fire, runoff events were monitored through the summer rainy seasons of 1464 

2000 through 2004.  In 2005, DOE published two summary reports on the four years of post-fire 1465 

monitoring and the resulting impacts to water quality and sediments (Gallaher and Koch 2004, 1466 

LANL 2005m).  The first report included results of sampling performed by DOE, as well as 1467 

sampling performed by NMED and the U.S. Geological Survey.  The second report is a summary 1468 

of water quality and stream flow after the Cerro Grande Fire, that addresses issues raised by the 1469 

after-effects of the fire (LANL 2005m).  The NMED also published reports describing its 1470 

findings of post-fire changes to stream flow and stormwater transport (Ford-Schmid and 1471 

Englert 2004, Ford-Schmid, Englert, and Bransford 2004).  A summary of the findings of these 1472 

reports with regard to significant post-fire changes in runoff, sediment, and water quality is 1473 

presented below. 1474 

In the first rainy season after the fire, water quality across the Los Alamos area was dominated by 1475 

fire-created contaminants.  By the end of the 2002 rainy season, most contaminant concentrations 1476 

in surface water fell to near pre-fire levels (LANL 2004o).  However, during 2003, the suspended 1477 

sediment transport in downstream runoff continued to be elevated at about one order of 1478 

magnitude higher than pre-fire conditions (Gallaher and Koch 2004). 1479 
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Stormwater runoff increased significantly after the Cerro Grande Fire, due to the loss of 1480 

vegetative cover.  The first post-fire storms producing peak runoff flows in some drainages that 1481 

were more than 1,000 times greater than pre-fire levels (LANL 2004a).  Total runoff volumes for 1482 

the year 2000 increased 50 percent over pre-fire years, and increased runoff continued in 2001, 1483 

2002, and 2003 at rates 2 to 4 times higher than pre-fire averages.  In 2003, the total runoff from 1484 

LANL was 2.7 times higher than pre-fire conditions, indicating that the effects from the fire are 1485 

still present.  Partial recovery of the area is indicated by the significantly lower peak flows and 1486 

runoff yields from most drainages in 2002 and 2003.  Unlike pre-fire years, most of the runoff in 1487 

2001 through 2003 was in Pueblo Canyon, where inventories of legacy contaminants are present 1488 

in sediments.  In 2002 and 2003, the runoff rates in areas south of Pueblo Canyon, which 1489 

includes most of LANL, were similar to pre-fire conditions (Gallaher and Koch 2004).  1490 

Significant urbanization of upper Pueblo Canyon may account for the continued high runoff 1491 

volumes (LANL 2005m). 1492 

The most significant change after the Cerro Grande Fire was the increased concentration and 1493 

transport of radionuclides, particularly plutonium-239 and plutonium-240, in stormwater runoff 1494 

and sediments.  This is due to higher stream flows that carry larger suspended sediment 1495 

concentrations.  Natural and LANL-derived radioactive particles are bound to these suspended 1496 

sediments, so large floods in Pueblo Canyon, in particular, carried LANL-derived plutonium 1497 

downstream.  Median concentrations of total radionuclides in runoff increased 10 to 50 times 1498 

from pre-fire levels, with most (95 percent or more) of the radionuclides bound to suspended 1499 

sediments.  LANL personnel estimate that the yearly movement of plutonium-239, and 1500 

plutonium-240 beyond LANL boundaries during the 3 years after the fire increased by as much 1501 

as 55 times over the previous 5-year average (LANL 2004o, 2005m; Gallaher and Koch 2004). 1502 

Plutonium has been transported beyond LANL boundaries in Pueblo Canyon, Los Alamos 1503 

Canyon, and Acid Canyon.  LANL-derived plutonium at levels near atmospheric fallout may 1504 

have been transported 2 miles (3.2 kilometers) across the Pueblo of San Ildefonso boundary 1505 

(LANL 2005j).  Plutonium found in the Rio Grande riverbank and Cochiti Reservoir core 1506 

sediments was analyzed using isotopic “fingerprinting” methods to determine its origin.  This 1507 

analysis found that about 60 percent of the Cochiti Reservoir sediment could be attributed to 1508 

atmospheric fallout.  The remaining 40 percent of the plutonium was primarily traceable to 1509 

historic releases from the pre-1960s LANL operations in the Pueblo Canyon watershed (Gallaher 1510 

and Efurd 2002). 1511 

Figures 4–16 and 4–17 show the changes in radionuclide concentrations in stormwater runoff 1512 

and the increased transport of plutonium-239 and plutonium-240 in sediments compared to pre-1513 

fire levels.  Concentrations of plutonium-238, plutonium-239, plutonium-240, and uranium in 1514 

stormwater increased from pre-fire levels, with the most notable increase in plutonium-239, 1515 

plutonium-240 concentrations from the pre-fire average of 2.3 picocuries per liter to a 2002 1516 

average of 105 picocuries per liter.  The increases in plutonium-238, plutonium-239, 1517 

plutonium-240, and americium-241 were attributed to contamination deposited during LANL 1518 

historical operations, while cesium-137 and strontium-90 concentrations were attributed to fire-1519 

related effects and not LANL operations.  By 2003, stormwater runoff from LANL contained 1520 

significantly lower concentrations of radionuclides (except uranium), indicating improved 1521 

conditions and reduced impacts from the Cerro Grande Fire.  Uranium concentrations were 1522 

attributed to runoff from LANL and from other sources (Gallaher and Koch 2004). 1523 
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 1524 
Figure 4–16  Flow-Weighted Average Concentrations of Radionuclides, Pre-Cerro Grande 1525 

Fire to 2003 1526 

 1527 
Figure 4–17  Estimated Plutonium-239 and Plutonium-240 Transported by Suspended 1528 

Sediment in Runoff, Pre-Cerro Grande Fire to 2003 1529 

1530 
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Downstream LANL Runoff, Pre-Cerro Grande Fire to 2003 1530 

Post-fire monitoring found that, by 2004, most flows had returned to normal conditions, so the 1531 

pre- and post-fire monitoring data comparisons are limited to 2000 through 2003.  Monitoring 1532 

showed that storm events in 2001 through 2003 transported plutonium-contaminated sediments 1533 

from Pueblo Canyon downstream into lower canyons at a level two orders of magnitude higher 1534 

than pre-fire runoff (Gallaher and Koch 2004).  NMED reported a similar rate of plutonium-239 1535 

and plutonium-240 transported in suspended sediments (Ford-Schmid, Englert, and 1536 

Bransford 2004).  From 2000 through 2003, DOE estimates that 64 millicuries of plutonium-239 1537 

and plutonium-240 were transported in suspended sediments in runoff downstream of Pueblo 1538 

Canyon, representing about six percent of the inventory of plutonium in the canyon (Gallaher and 1539 

Koch 2004).  In comparison, NMED estimates 87 millicuries of plutonium-239 and 1540 

plutonium-240 was transported between 2000 and 2002, representing about nine percent of the 1541 

pre-fire plutonium inventory (Ford-Schmid, Englert, and Bransford 2004).  A summary of 1542 

estimated suspended transport of plutonium-239 and plutonium-240 by runoff before the Cerro 1543 

Grande Fire and in the years 2000 through 2003 is presented in Figure 4–17.  The total estimated 1544 

plutonium-239 and plutonium-240 transported offsite in stormwater runoff was 5 microcuries in 1545 

2005 (LANL 2006b).  Concentrations of americium and uranium in sediments also increased and 1546 

are attributed to historic LANL activities (Gallaher and Koch 2004). 1547 

Post-fire stormwater runoff at LANL exceeded the applicable water standards for total gross 1548 

alpha (New Mexico livestock watering standard) and the 100 millirem per year Derived 1549 

Concentration Guide for plutonium-239 and plutonium-240.  One runoff sample in 2000 1550 

contained plutonium-239 and plutonium-240, slightly higher than the EPA drinking water 1551 

standard, so sediments were removed from the local area in 2001.  A review of gross alpha 1552 

results showed that concentrations at locations upstream of LANL were comparable to or higher 1553 

than those within LANL.  This indicates that other factors than LANL operations contributed to 1554 

the high concentrations of gross alpha, which correlated with increased sediment concentrations 1555 

in runoff after the fire.  By 2003, the gross alpha activities in stormwater runoff were similar to 1556 

those in pre-fire years.  Concentrations of cesium-137, tritium, plutonium-238, strontium-90, and 1557 

uranium in stormwater runoff between 2000 through 2003 remained within the applicable water 1558 

quality standards.  Amendable cyanide and total dissolved solids in runoff exceeded the New 1559 

Mexico water quality standard in 2000 and 2001; however, amendable cyanide did not exceed 1560 

standards during 2002 and 2003.  Bicarbonate, calcium, cyanide, magnesium, nitrogen, 1561 

phosphorous, potassium, barium, manganese, and strontium all showed elevated concentrations 1562 

in post-fire runoff.  The concentrations of these constituents declined progressively from 2000 1563 

through 2002 and were largely undetected in 2003 (Gallaher and Koch 2004). 1564 

Post-fire monitoring also detected metals in several locations.  Total recoverable selenium was 1565 

detected in many canyons at levels exceeding the New Mexico surface water stream standard for 1566 

wildlife habitat of 5 micrograms per liter.  Most of the selenium was probably due to non-LANL 1567 

sources, because concentrations at locations upstream of LANL were comparable to or higher 1568 

than those within LANL.  In 2002, about 20 percent of storm runoff samples contained detectable 1569 

concentrations of mercury, at levels below New Mexico short-term (acute) aquatic life standards. 1570 

Spills of mercury have occurred at LANL in the past, but it remains uncertain if the mercury in 1571 

the runoff is from LANL operations.  Background levels of mercury in waters and sediments are 1572 
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appreciable.  Mercury in runoff is a concern because it can enter the Rio Grande and accumulate 1573 

in fish.  Concentrations of mercury in Rio Grande sediments downstream of LANL were 1574 

statistically similar to those measured upstream of the site.  Dissolved metals concentrations in 1575 

stormwater runoff were detected at concentrations greater than New Mexico groundwater 1576 

standards for barium and chromium and New Mexico acute aquatic life surface water standards 1577 

for copper and zinc.  Because some of these higher concentrations were also found upstream or 1578 

north of LANL, it is uncertain if they were due to site operations.  Given the short duration of the 1579 

stormwater runoff events, there is minimal opportunity for direct exposure to the water 1580 

(LANL 2005j).  The only metal consistently found at levels higher than New Mexico livestock 1581 

watering and wildlife habitat stream standards was aluminum, which occurs naturally in soils 1582 

(LANL 2005m). 1583 

With regard to changes in the Rio Grande and downstream reservoirs, LANL personnel 1584 

concluded that post-fire runoff did not have an appreciable influence on flow rates or the water 1585 

quality of the Rio Grande.  Dissolved concentrations of radionuclides and metals in Rio Grande 1586 

surface water were lower than EPA drinking water standards and comparable to pre-fire 1587 

concentrations, indicating no lasting impacts to the river water from the fire.  However, sediment 1588 

samples collected from Cochiti Reservoir showed an increase in cesium-137, plutonium-238, and 1589 

plutonium-239 concentrations from 3 to 6 times above pre-fire concentrations.  These increases 1590 

were attributed to the increased transport of LANL-impacted sediments from Pueblo Canyon.  1591 

Concentrations of cesium-137, plutonium-239, and plutonium-240 in the sediment were below 1592 

risk-based screening levels (Gallaher and Koch 2004, LANL 2005m). 1593 

After the Cerro Grande Fire, NNSA constructed flood control structures at LANL and 1594 

implemented a number of projects to control sediments and provide retention and deceleration of 1595 

stormwater flows, as discussed in Section 4.3.1.6.  The following projects continue to have 1596 

beneficial impacts to the local canyons. 1597 

• Best management practices, including native vegetation planting and installation of jute 1598 

matting, rock check dams, log silt barriers, and straw wattles, were implemented at 1599 

91 locations with possible contamination to control runoff and sediment transport. 1600 

• Contaminated sediment was removed from existing sediment traps in Mortandad Canyon, 1601 

increasing the capacity of the existing traps and reducing further migration of the 1602 

contamination. 1603 

• As discussed in Section 4.3.1.5, contaminated sediment was removed from areas in 1604 

Los Alamos Canyon known to contain radionuclide contamination from LANL 1605 

operations, minimizing the potential for contaminant transport in the event of a flood. 1606 

• The disposition of the flood control structures has not yet been determined.  Options for 1607 

complete or partial removal were evaluated in an Environmental Analysis document: 1608 

Proposed Future Disposition of Certain Cerro Grande Fire Flood and Sediment 1609 

Retention Structures at LANL (DOE 2002i).  LANL personnel will continue monitoring 1610 

and maintaining these structures until they are removed or until the affected watersheds 1611 

are recovered or hydrologically stable (LANL 2004e). 1612 
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Comparing post-fire and pre-fire conditions shows significant changes in the volume of 1613 

stormwater runoff and sediment yield, which affects water quality.  The increased stormwater 1614 

flow and sediment transport is expected to diminish with time, as infiltration increases with the 1615 

growth of new vegetation in the burned areas.  Accelerated transport of legacy contaminants 1616 

(radionuclides) occurred after the Cerro Grande Fire, with contaminated sediments moving from 1617 

Pueblo Canyon into lower canyons.  There are indications that stormwater runoff and sediment 1618 

transport from most of the burned watersheds have improved and metal and radionuclide 1619 

contaminant levels in stormwater runoff from the burned hillsides west of LANL have returned 1620 

to near pre-fire levels.  Sediment from these burned areas was deposited in the canyons, and 1621 

erosion of this sediment continues, although the sediment load in stormwater runoff is 1622 

decreasing.  Watershed conditions are expected to return to pre-fire conditions sometime between 1623 

2006 and 2010 (DOE 2002i; LANL 2004f, 2005m). 1624 

4.3.2 Groundwater 1625 

Groundwater in the LANL area is located in several different places in the rocks underneath the 1626 

site.  Figure 4–18 illustrates the hydrologic cycle on a typical watershed such as the Pajarito 1627 

Plateau.  Some precipitation runs off the ground surface into a local drainage (stormwater 1628 

runoff); some soaks into the soil, where it is used by plants and released back into the atmosphere 1629 

(evapotranspiration); and some infiltrates into the soil, passing through the plant root zone into 1630 

the rocks, becoming part of the groundwater system (recharge). 1631 

 1632 
Figure 4–18  Illustration of the Hydrologic Cycle at Los Alamos National Laboratory 1633 

The amount of rainfall in the LANL region is generally controlled by elevation.  The Pajarito 1634 

Plateau receives much less rainfall than the slopes of the Sierra de los Valles.  Plants on the 1635 

plateau use most of the water that enters the soil.  Where the ground surface in the canyons is at 1636 
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or below the elevation of saturated layers of alluvium or rock, discharge of groundwater may 1637 

occur as springs. 1638 

The three modes of groundwater occurrence are:  1) perched alluvial groundwater in canyon 1639 

bottom sediments, 2) zones of intermediate-depth perched groundwater whose location is 1640 

controlled by availability of recharge and by changes in rock permeability, and 3) the regional 1641 

aquifer beneath the Pajarito Plateau.  In wet canyons, stream runoff percolates through the 1642 

alluvium until downward flow is impeded by less permeable layers of tuff, maintaining shallow 1643 

bodies of perched groundwater within the alluvium.  If not impeded by less permeable layers, 1644 

surface water will eventually reach the regional aquifier. 1645 

Underneath portions of Pueblo, Los Alamos, Mortandad, and Sandia Canyons, intermediate 1646 

perched groundwater occurs within the lower part of the Bandelier Tuff and within the 1647 

underlying Puye Formation and Cerros del Rio Basalt.  These intermediate-depth groundwater 1648 

bodies are formed in part by recharge from the overlying perched alluvial groundwater.  1649 

Intermediate groundwater occurrence is controlled by availability of recharge and variations in 1650 

permeability of the rocks underlying the plateau.  Depths of the intermediate perched 1651 

groundwater vary.  For example, intermediate perched groundwater has been found a shallow as 1652 

120 feet (37 meters) in Pueblo Canyon and as deep as 750 feet (230 meters) in Mortandad 1653 

Canyon. 1654 

Some intermediate perched water occurs in volcanics on the flanks of the Sierra de los Valles to 1655 

the west of LANL.  This water discharges at several springs (Armstead and American) and yields 1656 

a significant flow from a gallery in Water Canyon.  Intermediate perched water also occurs 1657 

within the LANL border just east of the Sierra de los Valles, in the Bandelier Tuff at a depth of 1658 

approximately 700 feet (210 meters).  The source of this perched water may be infiltration from 1659 

streams that discharge from canyons along the mountain front and underflow of recharge from 1660 

the Sierra de los Valles.  Refer to Appendix E, Section E.6.2.2, for further discussion of the 1661 

occurrence of perched water. 1662 

The regional aquifer of the Los Alamos area occurs at a depth of approximately 1,200 feet 1663 

(370 meters) along the western edge of the plateau and about 600 feet (180 meters) along the 1664 

eastern edge.  The regional aquifer lies about 1,000 feet (300 meters) beneath the mesa tops in 1665 

the central part of the plateau.  Water in the aquifer flows generally east or southeast toward the 1666 

Rio Grande, and groundwater model studies indicate that underflow of groundwater from the 1667 

Sierra de los Valles in the Jemez Mountains is the main source of recharge for the regional 1668 

aquifer (Nylander et al. 2003).  Groundwater flow from the Sierra de los Valles to the Pajarito 1669 

Plateau may be affected by the Pajarito Fault. 1670 

Figure 4–18 illustrates the relationships between perched water, the regional groundwater table, 1671 

and the rocks beneath the surface in the LANL area.  About 350 to 620 feet (110 to 190 meters) 1672 

of unsaturated tuff, basalt, and low moisture content sediments separate the alluvial and perched 1673 

groundwater zones and the regional aquifer (LANL 2005j). 1674 

Perched groundwater occurs in alluvium (sediment deposited by streams), found in the canyon 1675 

bottoms, or at greater depths in the Bandelier Tuff or Puye Formation.  The zones of perched 1676 

water are typically not continuous, but are created where rock layers with low permeability 1677 
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impede downward water movement (LANL 2005k).  These rock layers vary greatly in their 1678 

ability to transmit water in saturated and unsaturated states.  None of these perched water zones 1679 

(shallow or intermediate) provide enough water to be a source for municipal drinking water. 1680 

Runoff or effluent discharges that does not infiltrate into the mesa tops flows down the canyons, 1681 

and can enter the alluvium to form an unconfined groundwater body, particularly during spring 1682 

snowmelt and mid- to late-summer thunderstorms.  There are major LANL discharges into 1683 

Sandia, Mortandad, and Los Alamos Canyons that help create alluvial groundwater bodies below 1684 

those canyons. 1685 

Deep below the ground surface, there is an area of saturation that forms the regional groundwater 1686 

aquifer.  The regional aquifer is the only aquifer in the area capable of serving as a municipal 1687 

water supply; the regional aquifer suppliers various customers including LANL, Los Alamos 1688 

County, and others located in parts of Santa Fe and Rio Arriba Counties (LANL 2005j).  A 1689 

regional aquifer model was created for the 1999 SWEIS to estimate the amount of groundwater 1690 

stored beneath the Pajarito Plateau.  More recently developed models have focused on the 1691 

amount of drawdown in the aquifer and the effects of pumping near the water supply wells for 1692 

Los Alamos County.  The recent regional drought would only affect water levels through 1693 

increased withdrawals for water supply use, because recharge from the surface occurs at a slow 1694 

rate that changes only over a period of decades.  The annual drop in the water table remains at 1695 

1 to 2 feet (0.3 to 0.6 meters) per year as projected in the 1999 SWEIS. 1696 

4.3.2.1 Flow and Transport of Groundwater 1697 

Knowledge about the mechanisms of groundwater recharge and contaminant transport into the 1698 

regional aquifer has increased since the 1999 SWEIS was prepared.  Additional characterization 1699 

wells have been drilled at LANL, and groundwater hydrology has been modeled as part of the 1700 

Hydrogeologic Work Plan, to further understand the hydrogeology and detect contamination in 1701 

the regional aquifer (LANL 2003c).  Additional information on geology and hydrology in the 1702 

LANL vicinity is presented in Appendix E. 1703 

The Bandelier Tuff is an important rock formation due to its resistance to downward flow and its 1704 

ability to capture and hold contaminations.  The tuff is a complex of several volcanic ash and 1705 

pumice falls that occurred at different periods during the history of the region.  The porosity, 1706 

permeability, and water content of the tuff are the principal physical characteristics that affect 1707 

groundwater movement.  Refer to Appendix E, Section E.6.3, for additional discussion of the 1708 

hydrogeologic characteristics of the Bandelier Tuff. 1709 

The chemical interaction between tuff and water is also important.  Volcanic glass in the tuff 1710 

captures some contaminants by chemically attaching them to mineral surfaces (adsorbing) or by 1711 

taking them into the structure of the minerals themselves (absorbing).  As a result, large volumes 1712 

of contaminants can be trapped, some permanently and some temporarily.  The combination of 1713 

these physical and chemical processes in the unsaturated tuff slows the movement of some 1714 

contaminants toward the regional groundwater table. 1715 

Most of the alluvium in the canyon channels is composed of weathered tuff and pumice 1716 

fragments that strongly hold some of the contaminants.  Some of the contaminants introduced to 1717 
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the canyons by LANL outfalls are held in these perched water zones by adsorption to the 1718 

sediments.  Lateral movement of contaminants in the canyon channels and movement of 1719 

contaminants downward into local perched water bodies underlying the canyon channels are 1720 

being monitored (LANL 2005k). 1721 

4.3.2.2 Groundwater Quality in the LANL Area 1722 

Groundwater chemistry varies with some general properties of the groundwater environment, 1723 

such as the acidity of the water and the chemistry of local rock.  Uranium, silicon, sodium, 1724 

arsenic, and other chemical constituents that are common in the volcanic rocks of the LANL area 1725 

appear as natural constituents in the groundwater of the Jemez Mountains region.  Of interest for 1726 

regional groundwater quality are levels of contaminants larger than those expected from naturally 1727 

occurring groundwater constituents. 1728 

Since the 1940s, liquid effluent disposal by DOE has degraded water quality in the shallow 1729 

perched groundwater that lies beneath the floor of several canyons.  These water quality impacts 1730 

extend, in a few cases, to perched groundwater at depths of a few hundred feet beneath these 1731 

canyons.  Recharge to the regional aquifer from the shallow contaminated perched groundwater 1732 

bodies occurs slowly because the perched water is separated from the regional aquifer by 1733 

hundreds of feet of unsaturated rock.  As a result, little contamination reaches the regional 1734 

aquifer from the shallow perched groundwater bodies, and water quality impacts on the regional 1735 

aquifer, although present, are small. 1736 

Groundwater Quality Standards 1737 

LANL staff currently applies regulatory standards and risk levels to evaluation of groundwater 1738 

samples.  Standards and risk levels exist for both radioactive and nonradioactive contaminants. 1739 

For radioactive contaminants, LANL staff compares concentrations in samples from water supply 1740 

wells that draw water from the regional aquifer to (1) EPA maximum contaminant levels for 1741 

public drinking water systems and (2) the derived concentration guides for ingested water 1742 

calculated from DOE’s 4-millirem1 per year drinking water dose limit (see below).  For risk-1743 

based radioactivity screening, groundwater samples from sources other than water supply wells 1744 

are compared to EPA maximum contaminant levels and to DOE’s 4-millirem drinking water 1745 

derived concentration guides. 1746 

EPA’s maximum contaminant levels for public drinking water systems are contained in 40 CFR 1747 

Part 141 and were derived for radionuclides and nonradionuclides in accordance with the 1748 

provisions of the Safe Drinking Water Act.  EPA maximum contaminant levels were established 1749 

on the basis of limiting the risk from consuming contaminants in the water to very small levels 1750 

and are often used as a standard or for comparison purposes for groundwater protection or 1751 

remediation.  For radionuclides, the EPA standard limits the radiation dose to a person drinking 1752 

water from a public drinking water system to 4 millirem per year from manmade radionuclides 1753 

                                                 
1 A millirem is a measure of the overall dose to an individual, whether from external radiation or contact with radioactive 

material.  The dose is calculated by using radiation weighting factors and tissue weighting factors to adjust for the various 
types of radiation and the various tissues in the body receiving the radiation.  Federal government standards limit the dose 
that the public may receive from operations at facilities such as LANL. 
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emitting beta and photon radiation.  EPA maximum contaminant levels for these radionuclides 1754 

represent the concentration of each radionuclide in water that would result in an annual dose of 1755 

4 millirem, assuming consumption of 2 liters of water per day.  EPA has also established 1756 

maximum contaminant levels for other radionuclides or for groups of radionuclides (such as 1757 

alpha-emitting radionuclides).  For example, the EPA maximum contaminant level for tritium is 1758 

20,000 picocuries per liter of water, while the EPA maximum contaminant level for strontium-90 1759 

is 8 picocuries per liter. 1760 

In DOE Order 5400.5, “Radiation Protection of the Public and the Environment,” DOE limits the 1761 

radiation dose that may be received by members of the public from all routine DOE activities to 1762 

100 millirem in a year from all pathways.  DOE also limits the radiation dose to persons drinking 1763 

water from a DOE-supplied system to 4 millirem per year from water consumption alone.2  To 1764 

assist in compliance with these requirements, and for screening purposes, DOE has established 1765 

derived concentration guides for exposure to individual radionuclides through air and water 1766 

pathways.  The derived concentration guides for ingested water in DOE Order 5400.5 correspond 1767 

to the concentrations of individual radionuclides in water that, if ingested at a rate of 2 liters per 1768 

day, would result in an annual dose of 100 millirem (100-millirem DOE derived concentration 1769 

guide).  A 4-millirem derived concentration guide for a radionuclide is derived by multiplying the 1770 

100-millirem derived concentration guide for that radionuclide by 0.04 (4-millirem DOE derived 1771 

concentration guide). 1772 

For nonradioactive contaminants, the New Mexico drinking water regulations and EPA 1773 

maximum contaminant levels for nonradioactive constituents apply as regulatory standards in 1774 

water supply samples and may be used as risk-based screening levels for other groundwater 1775 

samples. 1776 

The New Mexico Water Quality Control Commission groundwater standards apply to 1777 

concentrations of nonradioactive chemical quality parameters in all groundwater samples 1778 

(NMWQCC 2006).  The toxic pollutants listed in the standards were screened at a risk level of 1779 

10-5 (1 chance in 100,000) for cancer-causing substances or a Hazard Index of one for non-1780 

cancer-causing substances.  A Hazard Index of 1 or less indicates that no (noncancer) adverse 1781 

human health effects are expected to occur.  LANL staff uses the EPA Region 6 tap water 1782 

screening levels to screen for New Mexico Water Quality Control Commission toxic pollutant 1783 

compounds (EPA 2004).  For cancer-causing substances, because the Region 6 tap water 1784 

screening levels are at a risk level of 10-6 (1 chance in a million), LANL staff uses 10 times these 1785 

values to screen for a risk level of 10-5 (1 chance in 100,000).  Because groundwater is a source 1786 

of flow to springs and other surface waters that are used by neighboring Native American Tribes 1787 

and wildlife, the standards for groundwater or the New Mexico Water Quality Control 1788 

Commission surface water standards, including the wildlife habitat standards, apply to this water 1789 

(LANL 2004f, NMWQCC 2006).  Examples of standards and screening levels used at LANL for 1790 

nonradioactive contaminants include the 10-milligram-per-liter EPA drinking water maximum 1791 

contaminant level for nitrate and the 1-milligram-per-liter New Mexico groundwater standard for 1792 

molybdenum for irrigation use.  The New Mexico groundwater standard for barium is 1793 

1 milligram per liter, while the EPA Region 6 tap water screening level for RDX (an explosive) 1794 

                                                 
2 DOE also requires operation of DOE facilities so that liquid effluents will not cause a private or public drinking water system 

downstream of the facility discharge to exceed the drinking water radiological limits in 40 CFR Part 141.   
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is 6.1 parts per billion.  For perchlorate, EPA established a drinking water equivalent level of 1795 

24.5 milligram per liter in 2006 (LANL 2006b). 1796 

Groundwater Monitoring Program 1797 

The March 1, 2005, Compliance Order on Consent (Consent Order) specifies the process for 1798 

conducting groundwater monitoring at LANL and requires submittal of an Interim Facility 1799 

Groundwater Monitoring Plan (Interim Plan) to NMED for approval.  Prior to approval of this 1800 

Interim Plan in June 2006, LANL staff expanded the number of groundwater locations monitored 1801 

during 2005 to comply with the draft Consent Order.  As the result of the Consent Order, DOE is 1802 

changing the focus to watershed-specific investigations to find groundwater contamination and 1803 

contaminant transport mechanisms. 1804 

From 1998 through 2004, 25 monitoring wells reaching to the regional aquifer were constructed. 1805 

Additionally, six intermediate-depth wells were drilled (LANL 2005k). 1806 

By the end of 2005, 21 additional characterization wells were drilled using air rotary in the 1807 

vadose zone and water, foam, mud, or EZ-MUD (a polymer) rotary in the saturated zone.  1808 

Geologic cores were collected in the upper vadose zone in some of the wells.  Geologic cuttings 1809 

were collected at defined intervals during the drilling operations, and geophysical logging was 1810 

conducted in each well to enhance understanding of the stratigraphy and rock characteristics 1811 

(LANL 2006b). 1812 

Seven intermediate-depth wells were also installed on LANL property in and adjacent to 1813 

Mortandad Canyon to improve the conceptual model of the geology, hydrogeology, and 1814 

hydrochemistry of the area.  The data collected from these intermediate wells will be used for 1815 

numerical modeling studies addressing contaminant migration in the vadose (unsaturated) zone 1816 

(LANL 2006b). 1817 

Sampling in 2006 indicated that chromium contamination is present in the regional aquifer in a 1818 

limited area beneath Sandia and Mortandad Canyons and in perched groundwater beneath 1819 

Mortandad Canyon.  Chromium contamination was not detected in water-supply wells.  In 1820 

recognition of these results, the LANL contractor prepared an Interim Measures Work Plan for 1821 

Chromium Contamination in Groundwater (LANL 2006h).  The goals of the work plan are to: 1822 

• Determine the primary sources of chromium contamination and the nature of operations 1823 

associated with the releases; 1824 

• Characterize the present-day spatial distribution of chromium and related constituents; 1825 

• Collect data to evaluate the geochemical and physical/hydrologic processes that govern 1826 

chromium transport; and 1827 

• Collect and evaluate data to help guide subsequent investigations and remedy selection. 1828 

1829 
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To accomplish these goals, work plan activities include: 1829 

• Conducting quarterly sampling of selected regional aquifer and intermediate groundwater 1830 

wells; 1831 

• Investigating surface water and alluvial groundwater loss in Sandia Canyon; 1832 

• Installing six core holes in lower Sandia Canyon; 1833 

• Installing five alluvial wells in lower Sandia Canyon; 1834 

• Determining chromium distributions in the upper vadose zone from archival and new 1835 

cores collected from Los Alamos, Sandia, and Mortandad Canyons; 1836 

• Rehabilitating well R-12 in lower Sandia Canyon; 1837 

• Refining the understanding of background concentrations and speciation of chromium in 1838 

groundwater; and 1839 

• Collecting and synthesizing data and information to support conceptual model 1840 

development and remedy selection. 1841 

Results of monitoring for contamination of environmental media around LANL are reported 1842 

annually in LANL environmental surveillance reports.  Contamination detected in monitoring 1843 

samples reflects worldwide fallout of radioactive particles from nuclear weapons testing; nuclear 1844 

accidents such as Chernobyl; releases from industrial, commercial, medical, and household uses 1845 

of chemicals and radionuclides; and releases from decades of activities at LANL.  Some 1846 

contaminants are present on site at levels above applicable standards and guidelines.  Elevated 1847 

levels are investigated to confirm the validity of the results, determine the source and extent of 1848 

the contamination, and evaluate needed control and cleanup technologies. 1849 

Perched Alluvial and Intermediate-Depth Groundwater 1850 

Perched alluvial and intermediate-depth groundwaters are not used as drinking water supplies.  1851 

The following review of sampling results is taken from the 2005 LANL environmental 1852 

surveillance report (LANL 2006b). 1853 

The discharge of radioactive effluents has caused alluvial groundwater contamination in DP, 1854 

Los Alamos, and Mortandad Canyons.  Strontium-90 is consistently measured in these canyons at 1855 

levels above its 8-picocuries-per-liter EPA drinking water maximum contaminant level.  1856 

Mortandad Canyon also has a localized groundwater concentration of plutonium-238, 1857 

plutonium-239, plutonium-240, and americium-241 above the 4-millirem DOE derived 1858 

concentration guide for these radionuclides.  Mortandad Canyon is the only location where in the 1859 

mid 1990s, tritium was detected above the 20,000-picocuries per liter EPA drinking water 1860 

maximum contaminant level; measured levels dropped below this standard in 2001, and have 1861 

been dropping steadily since then.  None of the radionuclide levels exceeded the 100-millirem-1862 

per-year DOE derived concentration guide for public dose from all pathways (LANL 2004f, 1863 

2005j). 1864 
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In Pueblo Canyon, samples from one intermediate well contained 944 picocuries per liter of 1865 

tritium.   Tritium concentrations in other intermediate well samples ranged from nondetectable  1866 

to 34 picocuries per liter.  Samples from all four alluvial wells in Pueblo Canyon indicated 1867 

strontium-90 in concentrations ranging from 6 percent to 14 percent of the 8 picocuries per liter 1868 

EPA drinking water maximum contaminant level.  Three wells had detectable levels of 1869 

plutonium-239 and -240.  In Los Alamos Canyon, samples from two intermediate wells that are 1870 

downstream from a former radioactive liquid waste discharge into DP Canyon contained 4,300 1871 

and 890 picocuries per liter of tritium. 1872 

In DP and Los Alamos Canyons, alluvial groundwater samples showed strontium-90 in 1873 

concentrations above the 8-picocuries per liter EPA drinking water maximum contaminant level, 1874 

while in DP Spring, the strontium-90 concentrations were above the 4-millirem DOE derived 1875 

concentration guide screening level.  Other LANL-derived radionuclides were found in alluvial 1876 

groundwater, but in concentrations well below the 4-millirem DOE derived concentration guide 1877 

screening level. Since the cessation of discharges, tritium concentrations in alluvial groundwater 1878 

samples from DP and Los Alamos Canyons have fallen to levels between 80 and 200 picocuries 1879 

per liter.  Plutonium-238 concentrations in samples from lower Los Alamos Canyon were just 1880 

above the detection limit for this radionuclide. 1881 

Tritium was found in four wells in intermediate groundwater in Mortandad Canyon in 1882 

concentrations ranging from 4,300 to 23,500 picocuries per liter.  Upstream toward the effluent 1883 

discharge location the tritium concentration was 136 picocuries per liter. Technetium-99 was 1884 

detected in three wells in concentrations ranging from 2.6 to 7.9 picocuries per liter. 1885 

Radionuclide levels in Mortandad Canyon alluvial groundwater (which is not a source of 1886 

drinking water) were, in general, highest in samples nearest to the TA-50 Radioactive Liquid 1887 

Waste Treatment Facility outfall.   In years prior to 2005, the concentrations of strontium-90, 1888 

plutonium-238, plutonium-239 and -240, and americium-241 exceeded the 4-millirem DOE 1889 

derived concentration guides for these radionuclides.   In 2005, results for the following 1890 

radionuclides were near or above their 4-millirem DOE derived concentration guide screening 1891 

levels:  strontium-90; total uranium (likely an outlier, it was not supported by a laboratory 1892 

replicate); and unfiltered americium-241, plutonium-238, and plutonium-239 and -240.  The 1893 

strontium-90 levels were above the EPA drinking water maximum contaminant level by a factor 1894 

of up to 5.4. 1895 

In Pajarito Canyon, tritium was found at a concentration of 60 picocuries per liter in an 1896 

intermediate-depth borehole near the eastern LANL boundary.  No LANL-derived radionuclides 1897 

were found in samples from five intermediate springs in the canyon. 1898 

In the intermediate perched zone of the Water Canyon watershed, tritium was detected in three 1899 

wells and in several springs.  Concentrations ranged from 7 to 68 picocuries per liter for the wells 1900 

and from 70 to 195 picocuries per liter for the springs.  Plutonium-239 and -240 were found in 1901 

concentrations just above the analytical method detection limit in one unfiltered sample from a 1902 

well in an intermediate perched zone, but not in the filtered sample. 1903 

                                                 
3 Several of the newer monitoring wells are equipped with ports so that groundwater can be monitored at different depths.   
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Until new treatment methods were installed in 1999 to remove nitrate and in 2002 to remove 1904 

perchlorate, discharges from the Radioactive Liquid Waste Treatment Facility caused high levels 1905 

of nitrate and perchlorate in both alluvial and intermediate perched groundwater in Mortandad 1906 

Canyon.  In 2003 and 2004, nitrate levels were below the 10-milligram-per-liter EPA maximum 1907 

contaminant level in alluvial groundwater samples in Mortandad Canyon, after being close to or 1908 

exceeding that level in previous years.  Nitrate concentrations in Pueblo Canyon have been in the 1909 

vicinity of the nitrate maximum contaminant level in recent years. 1910 

Perchlorate was detected in four Mortandad Canyon wells in concentrations ranging from 81 to 1911 

256 micrograms per liter.  EPA has not established a drinking water standard for perchlorate, but 1912 

in January 2006, established a Drinking Water Equivalent Value of 24.5 micrograms per liter.  1913 

Perchlorate was detected in all groundwater zones in Mortandad Canyon in 2005 in Pueblo 1914 

Canyon off the LANL site, and just above the perchlorate background level (0.08 micrograms per 1915 

liter) in the alluvial groundwater in Cañon de Valle.  Sample concentrations of perchlorate in 1916 

Mortandad Canyon alluvial and intermediate groundwater exceeded the EPA Drinking Water 1917 

Equivalent Value. 1918 

Perchlorate concentrations in alluvial wells in Pueblo Canyon ranged from nondetectable to 1919 

1.9 micrograms per liter.  Perchlorate values from the intermediate zone were nondetectable or 1920 

background, except for a sample result of 1.5 micrograms per liter from one well.  In Los Alamos 1921 

Canyon, samples from intermediate-depth wells contained 8.1 and 2.5 micrograms per liter of 1922 

perchlorate.  In Sandia Canyon, perchlorate was not detected in samples from the intermediate 1923 

groundwater. 1924 

Except for Bulldog Spring, perchlorate was found at background levels in intermediate waters in 1925 

Pajarito Canyon.  The Bulldog Spring perchlorate concentration was 0.6 micrograms per liter. 1926 

Sampling results for alluvial springs and wells showed that perchlorate was either not detected or 1927 

within background ranges. 1928 

Perchlorate in the Water Canyon watershed intermediate wells and springs in the intermediate 1929 

perched zones ranged from not detected to below background (0.58 micrograms per liter) for the 1930 

wells and slightly above background (0.74 micrograms per liter) for the springs. 1931 

The chemical 1,4-dioxane was detected in two wells sampled from the perched intermediate zone 1932 

in Mortandad Canyon.  Although there is no Federal or state standard for 1,4-dioxane, LANL and 1933 

NMED are working to determine the extent and impact of this contaminant. 1934 

Recently sampled perched water from intermediate and regional aquifer wells within the 1935 

Mortandad, Los Alamos, and Sandia watersheds showed increasing concentrations of total 1936 

dissolved chromium. 1937 

In Water Canyon, chromium concentrations were high in unfiltered samples and nickel 1938 

concentrations were high in filtered and unfiltered samples taken from intermediate depths.  At a 1939 

depth of 755 feet (230 meters) below ground surface, unfiltered chromium concentrations ranged 1940 

from 17 to 45 micrograms per liter; except in 2005 when the measured concentration was 1941 

153 micrograms per liter.  The filtered chromium concentration at the same well and depth 1942 

ranged from 0.8 micrograms to 6.2 micrograms per liter.  If the values for filtered and unfiltered 1943 
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chromium were similar, which was not the case, it would indicate the presence of hexavalent 1944 

chromium.  At a depth of 892 feet (272 meters) below ground surface, unfiltered concentrations 1945 

of chromium ranged from 6.7 micrograms to 35 micrograms per liter, except in 2005, when the 1946 

value was 70 micrograms per liter.  At the same well and depth, filtered chromium 1947 

concentrations ranged between 0.7 and 1.9 micrograms per liter.  These concentrations are less 1948 

than the New Mexico standard of 50 micrograms per liter for chromium in filtered samples.  For 1949 

nickel, recent (2005) filtered concentrations at depths of 758 and 892 feet (231 and 272 meters) 1950 

below ground surface were 720 micrograms and 520 micrograms per liter, respectively.  The 1951 

EPA maximum contaminant level for nickel is 100 micrograms per liter. 1952 

Samples from Test Well 1A in Pueblo Canyon, an older intermediate well, showed high iron, 1953 

manganese, lead, and zinc concentrations related to rust and flaking from aging well components. 1954 

Molybdenum is found in Los Alamos Canyon alluvial groundwater resulting from treatment 1955 

chemicals no longer used in TA-53 cooling towers.  Levels of molybdenum in the alluvial 1956 

groundwater have been quite variable in recent years, perhaps because of large variations in 1957 

stream flow caused by drought conditions.  Barium and RDX (an explosive) are present in 1958 

alluvial groundwater of Cañon de Valle in concentrations exceeding the New Mexico 1959 

groundwater standard of 1 milligram per liter and the EPA Region 6 screening level of 6.1 parts 1960 

per billion, respectively (LANL 2004f). 1961 

Regional Groundwater Quality 1962 

Water produced by regional aquifer wells at LANL continues to meet Federal and state drinking 1963 

water standards, but contaminants reaching the regional aquifer have been documented 1964 

(LANL 2005k). 1965 

Naturally occurring uranium is the primary radionuclide detected in the regional aquifer and has 1966 

been found in concentrations near the EPA drinking water maximum contaminant level of 1967 

30 micrograms per liter.  Tritium is present at trace levels beneath Pueblo, Los Alamos, and 1968 

Sandia Canyons.  Tritium concentrations in Pueblo Canyon regional aquifer monitoring wells 1969 

increased downstream, from nondetection at Test Well 4 (above a former outfall of radioactive 1970 

wastewater in Acid Canyon, a tributary to Pueblo Canyon) to 117 picocuries per liter at Test 1971 

Well 1 (near Otowi-1).  Tritium in the former supply well Otowi-1 was measured at a 1972 

concentration of 33 picocuries per liter.  In Los Alamos Canyon, sample results indicated tritium 1973 

concentrations up to 14.9 picocuries per liter (LANL 2006b). 1974 

Beneath Mortandad Canyon, a sample result from a regional aquifer well showed a 1975 

technetium-99 concentration of 5.24 picocuries per liter, which is smaller than the 4-millirem 1976 

DOE derived concentration guide of 4,000 picocuries per liter.  After reanalysis, technetium-99 1977 

was not detected in three other samples from this well.  Samples from another well showed that 1978 

tritium concentrations increased from 2 picocuries per liter in 2000 to 31 picocuries per liter in 1979 

2005.  This was attributed to some contribution of recent recharge to the regional aquifer.  1980 

Samples from another well indicated tritium in concentrations up to 181 picocuries per liter.  No 1981 

other regional aquifer well in Mortandad Canyon had repeatable low-detection limit detections of 1982 

tritium (the method detection limit is about 1 picocurie per liter). 1983 
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Water supply wells on the mesa top south of Canada del Buey had one sampling event in 2005.  1984 

Tritium was detected in one sample, but was not detected in a reanalysis. 1985 

In 2005, samples from supply well PM-2 in Pajarito Canyon did not contain tritium detectable by 1986 

the low-detection-limit method.  Two apparent detections of DOE-derived radionuclides 1987 

(cobalt-60 and combined plutonium-239 and -240) were found in Pajarito Canyon regional 1988 

aquifer well samples.  The cobalt-60 results are inconsistent with other data from two sampling 1989 

events in 2005.  Plutonium-239 and -240 detected in a filtered sample was not detected in the 1990 

corresponding unfiltered sample, or in two reanalyses of the filtered sample.  Samples from the 1991 

only regional well in Pajarito Canyon that indicated tritium (well R-22, east of the low-level 1992 

radioactive waste management facility MDA G) showed results of 2 to 3 picocuries per liter from 1993 

5 upper well screens and 11 picocuries per liter at the deepest well screens. 1994 

No tritium was found in any regional aquifer samples within the Water Canyon watershed.  In 1995 

Ancho Canyon, strontium-90 was found at a concentration slightly above its detection limit in a 1996 

field blank and in one sample from a depth of 670 feet (204 meters) below ground surface.  1997 

Strontium-90 was not detected in a filtered sample. 1998 

Perchlorate has been detected in the regional aquifer beneath Pueblo and Mortandad Canyons, 1999 

with a few sample concentrations reaching as high as 6 parts per billion, and is present in 2000 

concentrations smaller than 1 part per billion in groundwater throughout northern New Mexico.  2001 

Perchlorate was detected in the regional aquifer in supply well Otowi-1 in Pueblo Canyon.  2002 

Supply well Otowi-1 was taken off line because sample results indicated concentrations of 2003 

perchlorate that averaged one tenth of the EPA Drinking Water Equivalent Value (or about 2004 

2.45 micrograms per liter).  Perchlorate in a Los Alamos Canyon sample was 0.98 micrograms 2005 

per liter, while samples from other regional aquifer and supply wells in Los Alamos Canyon were 2006 

at background levels (smaller than 0.6 micrograms per liter). The PCB compound Aroclor-1254 2007 

was found in one sample, but was not found in any of the four samples collected during the 2008 

previous year and is most likely an analytical artifact (LANL 2006b). 2009 

Samples from Sandia Canyon regional wells showed perchlorate concentrations in the range of 2010 

0.77 and 0.62 micrograms per liter, or slightly above the background range.  Samples from 2011 

supply wells PM-1 and PM-3 showed concentrations of about 0.42 micrograms per liter, also 2012 

within the background range.  Perchlorate in the regional aquifer below Mortandad Canyon has 2013 

increased from less than 5 to 7 micrograms per liter.  This increase was attributed to the lingering 2014 

effects of well installation caused by the addition of water during drilling or well development or 2015 

some change of concentration within the surrounding groundwater during this time.  In other 2016 

regional aquifer wells in Mortandad Canyon, perchlorate sample results were smaller than 2017 

0.5 micrograms per liter.  Sampling at water supply wells PM-4 and PM-5 indicated a perchlorate 2018 

presence of 0.34 micrograms per liter.  This result was unchanged from previous samples and 2019 

was similar to samples from other water supply wells in northern New Mexico. 2020 

2021 
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In 2005, samples from supply well PM-2 in Pajarito Canyon showed an average perchlorate 2021 

concentration of 0.31 micrograms per liter for six perchlorate analyses. These results were 2022 

similar to prior data.  Perchlorate was within its background range in samples from a regional 2023 

aquifer well in the same canyon.  Perchlorate concentrations in Water Canyon watershed samples 2024 

were either not detected or were smaller than 0.31 micrograms per liter (background).  2025 

Perchlorate in samples from a regional well located in Ancho Canyon was either not detected or 2026 

was within the background range. 2027 

Samples from Water Canyon have shown elevated levels of the explosives compounds RDX and 2028 

trinitrotoluene (TNT), as well as the organic solvents perchloroethylene and trichloroethylene.  2029 

These solvents were found at levels near EPA Region 6 tap water screening levels, but slightly 2030 

below EPA maximum contaminant levels (LANL 2004e, 2006b). 2031 

Naturally-occurring arsenic is present in Guaje Canyon wells in concentrations smaller than the 2032 

EPA maximum contaminant levels.  Several of the newer regional aquifer wells had high levels 2033 

of aluminum, iron, and manganese due to drilling fluid or turbidity effects in samples. 2034 

On December 23, 2005, DOE notified NMED that samples collected in May, September, and 2035 

November of 2005 from the regional aquifer in Mortandad Canyon contained chromium 2036 

concentrations between 375 and 404 parts per billion.  This exceeds the New Mexico Water 2037 

Quality Control Commission standard of 50 parts per billion and the EPA maximum contaminant 2038 

level of 100 parts per billion (Bearzi 2005).  NMED directed DOE to provide an Interim 2039 

Measures Work Plan.  The plan was to provide a detailed assessment of hydraulic properties of 2040 

the regional aquifer from data obtained from wells in Mortandad and Sandia Canyons and from 2041 

monitoring wells in Los Alamos and Pajarito Canyons.  Also, NMED required assessments of 2042 

historical pumping, groundwater gradients, and effluent discharges.  DOE was required to report 2043 

the results of geochemical and geophysical studies related to the investigations, investigate 2044 

surface water and alluvial water loss to the subsurface, and provide groundwater sampling plans. 2045 

An interim measures investigation was conducted by LANL and reported in November 2006 in 2046 

accordance with the Consent Order.  The report describes work performed to address chromium 2047 

contamination problems in the groundwater at LANL and to ensure the protection of drinking 2048 

water while long-term measures are being evaluated and implemented.  Results of the 2049 

investigation indicate that, although the predominant zone of infiltration into the vadose zone 2050 

occurs in the middle reaches of Sandia Canyon, water-balance calculations show that infiltration 2051 

may occur further up the canyon than initially thought (LANL 2006e). 2052 

Regional groundwater sampling data from monitoring wells and production wells showed that 2053 

wells R-11 and R-28 have the highest levels of hexavalent chromium contamination (derived 2054 

from past laboratory activities, primarily effluent from cooling-water systems).  The highest 2055 

concentration of total dissolved chromium was sampled at regional aquifer monitoring well R-28 2056 

in Mortandad Canyon, where the concentration increased from 375 to 428 micrograms per liter in 2057 

filtered samples collected in 2005 and 2006.  The hexavalent chromium concentration ranged 2058 

from 376 to 423 micrograms per liter.  The concentration of total dissolved chromium 2059 

measured in regional aquifer monitoring well R-11 in Sandia Canyon increased from 18.4 to 2060 

29.4 micrograms per liter in samples collected during 2005 and 2006.  The increasing 2061 

concentrations imply that these wells may be on the leading edge of a chromium 2062 
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plume (LANL 2006e).  Other wells may have slightly elevated chromium levels, but further 2063 

assessments are required.  Two deep wells are planned and the need for deep drilling is to be 2064 

assessed as part of the next phase of the work plan.  The focus will be on the nature and extent of 2065 

all contamination and will not be limited to chromium (LANL 2006e). 2066 

Filtered samples collected at well R-15 showed concentrations of total dissolved chromium 2067 

ranging from 2.6 to 7.9 micrograms per liter.  Concentrations of hexavalent chromium in samples 2068 

collected on January 30, 2006, ranged from 7 (filtered) to 7.1 (unfiltered) micrograms per liter. 2069 

These results were slightly elevated for total dissolved chromium and hexavalent chromium 2070 

compared to background concentrations for the regional aquifer.  Detectable concentrations of 2071 

total dissolved chromium and hexavalent chromium in samples collected from other wells ranged 2072 

from 2.73 to 12.3 micrograms per liter for unfiltered samples and from 0.93 to 8.2 micrograms 2073 

per liter for filtered samples (LANL 2006e).  Hexavalent chromium concentrations in samples 2074 

from a regional aquifer well in Sandia Canyon averaged 20 micrograms per liter in both filtered 2075 

and unfiltered samples. 2076 

Chromium was found at 31.4 micrograms per liter in an unfiltered sample obtained from a well 2077 

in Pajarito Canyon, at a depth of 907 feet below ground surface, but was found at 1.8 micrograms 2078 

per liter in the filtered sample.  Because prior unfiltered samples ranged from nondetectable to 2079 

3.2 micrograms per liter, the 2005 LANL Environmental Surveillance Report states that, “this 2080 

latest unfiltered chromium result does not yet lend itself to a pattern that can be evaluated,” 2081 

(LANL 2006b). 2082 

4.4 Air Quality and Noise 2083 

4.4.1 Climatology and Meteorology 2084 

The LANL area climate is described in the 1999 SWEIS.  Changes in the meteorological data 2085 

collection system at LANL and the meteorological data summary are discussed in this section, 2086 

based on information in the Information Document In Support of the Five-Year Review and 2087 

Supplement Analysis for the Los Alamos National Laboratory Site-Wide Environmental Impact 2088 

Statement (LANL 2004e). 2089 

Climatological averages for atmospheric variables such as temperature, pressure, winds, and 2090 

precipitation presented in this subsection are based on observations made at the official LANL 2091 

meteorological weather station from 1971 to 2000.  The current official weather station, which 2092 

has five sample heights (4, 37.5, 75, 150, and 300 feet [1.2, 11, 23, 46, and 92 meters]), is 2093 

located at TA-6 (LANL 2004e).  Five other meteorological towers are also used at LANL.  The 2094 

locations of all six meteorological towers are shown in Figure 4–19. 2095 

Normal (30-year mean) minimum and maximum temperatures for the communities of 2096 

Los Alamos and White Rock and Los Alamos Townsite temperature extremes are reported in the 2097 

1999 SWEIS.  Average rainfall and snowfall extremes are also reported in the 1999 SWEIS.  2098 

Normal (30-year mean) precipitation for the communities of Los Alamos and White Rock (see 2099 

Figure 4–20) and the extremes of precipitation are unchanged for the expanded period 1971 2100 

through 2000 (DOE 1999a, LANL 2004e). 2101 
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 2102 
Figure 4–19  Los Alamos National Laboratory Meteorological Network 2103 

Since preparation of the 1999 SWEIS, perhaps the most widespread and pervasive change in the 2104 

region has been drought.  LANL precipitation records show that between 1995 and 2004 there 2105 

was only 1 year (1997) with above average precipitation.  Precipitation patterns leading into the 2106 

recent drought are strikingly similar, but of greater duration, to the period from 1953 to 1956, 2107 

commonly referred to as the 1950s drought.  The 1950s drought consisted of 4 years of 2108 

progressively declining rainfall, with a sharp increase in precipitation in 1957 that ended the 2109 

drought.  The recent drought has been partially responsible for several disturbances that have 2110 

greatly affected the regional environment.  Dry weather facilitated the Cerro Grande Fire in 2111 

May 2000, and set the stage for the bark beetle infestation that started around the summer of 2112 

2002 (LANL 2004e).  Precipitation in 2004 was close to average, and in 2005 it was above 2113 
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average; however, there was a return to drought conditions toward the end of the year 2114 

(LANL 2005j, 2006b). 2115 

 2116 
Figure 4–20  Los Alamos Area Mean Precipitation (1971 to 2000) 2117 

4.4.1.1 Wind Conditions 2118 

Wind speed, direction, and turbulence are pertinent to air quality analysis.  Los Alamos County 2119 

winds average 7 miles per hour (3 meters per second).  Wind speeds vary seasonally, with the 2120 

lowest wind speeds occurring in December and January.  The highest winds occur in the spring 2121 

(March through June) due to intense storms and cold fronts.  The highest recorded wind in 2122 

Los Alamos County was 77 miles per hour (34 meters per second).  Surface winds often vary 2123 

dramatically with the time of day, location, and elevation, due to the region's complex terrain.  2124 

Average wind direction and wind speed for the four primary measurement stations are plotted in 2125 

wind roses and are presented in Figures 4–21, 4–22, and 4–23.  Figure 4–24 presents the same 2126 

wind information for the LANL measurement site on Pajarito Mountain and in Los Alamos 2127 

Canyon at TA-41.  For all stations except Pajarito Mountain, the data plotted is from 1996 2128 

through 2000.  Pajarito Mountain's data spans 1998 through 2000.  A wind rose is a vector 2129 

representation of wind velocity and duration.  It appears as a circle with lines extending from the 2130 

center representing the direction from which the wind blows.  The length of each spoke is 2131 

proportional to the frequency at which the wind blows from the direction indicated.  The 2132 

frequency of calm winds (less than 1 mile per hour [0.5 meter per second]) is presented in the 2133 

center of the wind rose (LANL 2004e). 2134 

In addition to seasonal changes in wind conditions, surface winds often vary with the time of day. 2135 

An up-slope air flow can develop over the Pajarito Plateau in the morning hours.  By noon, winds 2136 

from the south usually prevail over the entire plateau.  The prevalent nighttime flow ranges from 2137 

the west-southwest to northwest over the western portion of the plateau.  These nighttime winds 2138 

result from cold air drainage off the Jemez Mountains and the Pajarito Plateau (LANL 2004e). 2139 
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 2140 
Figure 4–21  Los Alamos National Laboratory Meteorological 2141 

Stations with Daytime Wind Rose Data 2142 
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 2143 
Figure 4–22  Los Alamos National Laboratory Meteorological Stations with 2144 

Nighttime Wind Rose Data 2145 
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 2146 
Figure 4–23  Los Alamos National Laboratory Meteorological Stations with 2147 

Total Wind Rose Data 2148 
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 2149 
Figure 4–24  Pajarito Mountain and Technical Area 41 Associated 2150 

Wind Rose Data 2151 

2152 
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Analyses of Los Alamos Canyon wind data indicate a difference between the air flow in the 2152 

canyon and the air flow over the Pajarito Plateau.  Cold air drainage flow is observed about 2153 

75 percent of the time during the night and continues for an hour or two after sunrise until an up-2154 

canyon flow forms.  Nighttime canyon flows are predominantly weak drainage winds from the 2155 

west.  Because of the stability of these nighttime canyon flows and the relatively weak mesa 2156 

winds, the development of rotors at night in the canyon is rare.  But, a turbulent longitudinal 2157 

whirl or “rotor” that fills the canyon can develop when the wind over the Pajarito Plateau has a 2158 

strong cross-canyon component (LANL 2004e). 2159 

The irregular and complex terrain and rough forest surfaces in the region also affect atmospheric 2160 

dispersion.  The terrain and forests increase horizontal and vertical turbulence and dispersion.  2161 

The dispersion generally decreases at lower elevations where the terrain becomes smoother and 2162 

less vegetated.  The region's canyons channel the air flow which limits dispersion (LANL 2004e). 2163 

Light wind conditions under clear skies can create strong, shallow surface inversions that trap the 2164 

air at lower elevations and severely restrict dispersion.  These light wind conditions occur 2165 

primarily during the autumn and winter months, with intense surface air inversions occasionally 2166 

occurring.  Inversions are most severe during the night and early morning.  Overall dispersion is 2167 

greater with strong winds in the spring.  However, vertical dispersion is greatest during summer 2168 

afternoons.  Deep vertical mixing occurs in the summer afternoons, lowering concentrations near 2169 

the surface (LANL 2004e). 2170 

4.4.1.2 Severe Weather 2171 

Thunderstorm and hailstorm frequency and occurrences of other severe weather events are 2172 

discussed in the 1999 SWEIS.  An average of 60 thunderstorms occurs in Los Alamos County in 2173 

a year.  Hailstorms occur frequently with measurable accumulations. 2174 

4.4.2 Nonradiological Air Quality 2175 

LANL operations can result in the release of nonradiological air pollutants that can affect the air 2176 

quality of the surrounding area.  Information regarding the applicable air quality standards and 2177 

guidelines and existing nonradiological air quality are presented in this section. 2178 

4.4.2.1 Applicable Requirements and Guidelines 2179 

The Clean Air Act mandates that EPA establish National Ambient Air Quality Standards 2180 

(NAAQS) for pollutants of nationwide concern.  These pollutants, known as criteria pollutants, 2181 

are carbon monoxide, sulfur dioxide, nitrogen dioxide, ozone, lead, and particulate matter.  As of 2182 

July 18, 1997, in addition to the particulate matter equal to or less than 10 microns 2183 

(10 micrometers) in aerodynamic diameter (PM10), a new standard became effective for 2184 

particulate matter equal to or less than 2.5 microns in aerodynamic diameter (PM2.5).  EPA 2185 

designated New Mexico as attaining the PM2.5 standards (40 CFR Part 81.332) (LANL 2004e). 2186 

In 1997, EPA revised the NAAQS for ground-level ozone, setting it at 0.08 parts per million 2187 

averaged over an 8-hour timeframe.  Litigation delayed implementation of this standard for 2188 

several years.  However, in March 2002, the District of Columbia Circuit Court rejected all 2189 
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remaining challenges to the 8-hour ozone standard and EPA began implementing the 2190 

requirements.  The entire State of New Mexico, including Los Alamos County, has been 2191 

designated as in attainment with the 8-hour ozone standard (40 CFR Part 81.332) (LANL 2004e). 2192 

National primary air quality standards define levels of air quality judged necessary, with an 2193 

adequate margin of safety, to protect public health.  National secondary ambient air quality 2194 

standards define levels of air quality judged necessary to protect public welfare from any known 2195 

or anticipated adverse effects of a pollutant.  A primary NAAQS has been established for carbon 2196 

monoxide, and both primary and secondary standards have been established for the remaining 2197 

criteria pollutants.  The area encompassing LANL and Los Alamos County is classified as an 2198 

attainment area for all six criteria pollutants (40 CFR Part 81.332) (LANL 2004e). 2199 

The State of New Mexico has also established ambient air quality standards for carbon 2200 

monoxide, sulfur dioxide, nitrogen dioxide, total suspended particulates (which is not PM10), 2201 

hydrogen sulfide, and total reduced sulfur.  Additionally, New Mexico established permit 2202 

requirements for toxic air pollutants.  Toxic air pollutants are chemicals that are generally found 2203 

in trace amounts in the atmosphere, but that can result in chronic health effects or increase the 2204 

risk of cancer when they are present in amounts that exceed established health-based limits.  2205 

Because of the financial constraints and the unavailability of sufficient information on the effects 2206 

of toxic air pollutants, New Mexico has not established ambient standards for toxic chemicals.  2207 

To approach this issue, New Mexico has developed permit requirements that are used by the 2208 

NMED for determining if a new or modified source emitting a toxic air pollutant would be issued 2209 

a permit under Subpart IV 20.2.72 New Mexico Administrative Code (NMAC) (LANL 2004e).  2210 

Although many operations at LANL were in existence before August 31, 1972, when NMED air 2211 

permit regulations were first applicable, operations are now subject to a site-wide operating 2212 

permit. 2213 

In accordance with Title V of the Clean Air Act, as amended, and 20.2.70 NMAC, the 2214 

management and operating contractor and DOE submitted a Clean Air Act operating permit 2215 

application to NMED in December 1995.  In 2002, the management and operating contractor and 2216 

DOE submitted a revised operating permit application as requested by NMED.  NMED issued a 2217 

Notice of Completeness for both applications and issued operating permit P100 in April 2004 2218 

(LANL 2004e, NMED 2004c), as well as a modified permit P100M1 in June 2006 2219 

(NMED 2006).  Air quality permits are discussed further in Chapter 6. 2220 

The primary purpose of the operating permit program is to identify all Federal and state air 2221 

quality requirements applicable to LANL operations so that a single site-wide permit can be 2222 

granted.  Under this permit, the management and operating contractor at LANL tracks pollutant 2223 

emissions by reporting semiannual emissions, based on chemical purchase data, material and fuel 2224 

usage, knowledge of operations, and suitable emission factors (LANL 2004e).  Appendix B, 2225 

Table B–2, of the SWEIS lists chemicals used at LANL in 2004 (LANL 2005g). 2226 

Emissions of criteria and hazardous air pollutants from activities at LANL are subject to the 2227 

limitations in the Title V operating permit.  These limits are summarized in Table 4–18.  In 2228 

addition, there are limits on visible emissions.  The permit also includes limitations derived from 2229 

the New Source Performance Standard for Small Industrial-Commercial-Institutional Steam 2230 

Generating Units (40 CFR Part 60 Subpart Dc), which is applicable to two TA-55 boilers;  2231 

2232 
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Table 4–18  Operation Permit Emission Limits 2232 

Emissions (tons per year unless stated) 

Facility 
Nitrogen 
Oxides 

Carbon 
Monoxide 

Volatile 
Organic 

Compounds 
Sulfur 

Dioxide Particulate Matter 
Hazardous 

Air Pollutants 

LANL – Entire Facility 245 225 200 150 120 24 combined/ 
8 individual 

Asphalt Production 
(TA-60-BDM) 

1.0 2.6 1.0 1.0 0.04 grams per dry standard cubic 
foot, 35.4 pounds per hour 

NA 

Beryllium Activities 

CMR Facility (TA-3-29) NA NA NA NA Beryllium 10 grams per 24 hours  NA 

Sigma Facility 
(TA-3-66) 

NA NA NA NA Beryllium 10 grams per 24 hours NA 

Beryllium Test Facility 
(TA-3-141) 

NA NA NA NA Beryllium 0.35 grams per 24 
hours  
3.5 grams per year 

NA 

TA-16-207 NA NA NA NA Beryllium 10 grams per 24 hours NA 

TA-35-87 NA NA NA NA Beryllium 10 grams per 24 hours NA 

Target Fabrication 
Facility (TA-35-213) 

NA NA NA NA Beryllium 1.8 × 10-4 grams per 
year, 0.36 grams per year 

NA 

Plutonium Facility (TA-55-PF4) 

Machining Operation  NA NA NA NA Beryllium - 0.12 grams per 
24 hours, 2.99 grams per year 
Aluminum - 0.12 grams per 
24 hours, 2.99 grams per year 

NA 

Foundry Operation NA NA NA NA Beryllium - 3.49 × 10-5 grams per 
24 hours, 
8.73 × 10-4 grams per year 
Aluminum - 3.49 × 10-5 grams 
per 24 hours, 
8.73 × 10-4 grams per year 

NA 

Boilers and Heaters a 80 80 50 50 50 NA 

Carpenter Shops       

  TA-15-563 NA NA NA NA 2.81 NA 

  TA-3-38 NA NA NA NA 3.07 NA 

Chemical Usage  
(facility wide) 

NA NA 200 NA NA 8 individual 
chemical 
24 total 

Degreasers – 
TA-55-DG-1, 
TA-55-DG-2, and 
TA-55-DG-3 

NA NA 200 facility 
wide 

NA NA 8 individual  
24 total 

Internal Combustion Sources 

TA-33-G-1  
(diesel generator) 

18.1 tons per 
year, 
40.3 pounds 
per hour 

15.2 tons per 
year, 
33.7 pounds 
per hour 

0.3 tons per 
year, 
0.7 pounds 
per hour 

2.5 tons per 
year, 
5.5 pounds 
per hour 

TSP 0.6 tons per year, 

1.4 pounds per hour 
 
PM10 0.6 tons per year, 
1.4 pounds per hour 

NA 

Various Standby 
Generators b 

NA NA NA NA NA NA 

Data Disintegrator/ 
Industrial Shredder 

NA NA NA NA TSP 9.9 tons per year, 
2.3 pounds per hour 
 
PM10 9.9 tons per year, 
2.3 pounds per hour 

NA 
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Emissions (tons per year unless stated) 

Facility 
Nitrogen 
Oxides 

Carbon 
Monoxide 

Volatile 
Organic 

Compounds 
Sulfur 

Dioxide Particulate Matter 
Hazardous 

Air Pollutants 

Power Plant at TA-3-22 

TA-3-22-1 10.2 pounds 
per hour gas 
11.3 pounds 
per hour oil 

7.0 pounds per 
hour gas 
6.5 pounds per 
hour oil 

1.0 pounds 
per hour gas 
0.3 pounds 
per hour oil 

1.1 pounds 
per hour gas 
9.6 pounds 
per hour oil 

TSP 1.3 pounds per hour gas 
4.3 pounds per hour oil 
PM10 1.3 pounds per hour gas 
3.0 pounds per hour oil 

NA 

TA-3-22-2 10.2 pounds 
per hour gas 
11.3 pounds 
per hour oil 

7.0 pounds per 
hour gas 
6.5 pounds per 
hour oil 

1.0 pounds 
per hour gas 
0.3 pounds 
per hour oil 

1.1 pounds 
per hour gas 
9.6 pounds 
per hour oil 

TSP 1.3 pounds per hour gas 
4.3 pounds per hour oil 
PM10 1.3 pounds per hour gas 
3.0 pounds per hour oil 

NA 

TA-3-22-3 10.2 pounds 
per hour gas 
11.3 pounds 
per hour oil 

7.0 pounds per 
hour gas 
6.5 pounds per 
hour oil 

1.0 pounds 
per hour gas 
0.3 pounds 
per hour oil 

1.1 pounds 
per hour gas 
9.6 pounds 
per hour oil 

TSP 1.3 pounds per hour gas 
4.3 pounds per hour oil 
PM10 1.3 pounds per hour gas 
3.0 pounds per hour oil 

NA 

Boilers Combined 60.2 tons per 
year 

41.3 tons per 
year 

5.6 tons per 
year 

7.9 tons per 
year 

TSP 8.4 tons per year 
PM10 8.2 tons per year 

NA 

TA-3-22 CT-1 23.8 pounds 
per hour 
33.2 tons per 
year 

170.9 pounds 
per hour 
19.8 tons per 
year 

1.0 pounds 
per hour 
 

1.4 pounds 
per hour 
1.9 tons per 
year 

TSP 1.6 pounds per hour 
2.3 tons per year 
PM10 1.6 pounds per hour 
2.3 tons per year 

NA 

NA = not available, CMR = Chemistry and Metallurgy Research, TSP = total suspended particulate, PM10 = particulate matter less than 
10 microns in aerodynamic diameter, TA = technical area. 
a Including  TA-16-1484-BS-1, TA-16-1484-BS-2, TA-21-357-1, TA-21-357-2, and TA-21-357-3, TA-48-1-BS-1, TA-48-1-BS-2, 

TA-48-1-BS-6, TA-50-2, TA-53-365-BHW-1, TA-53-365-BHW-2, TA-55-6-BHW-1, TA-55-6-BHW-2, TA-59-BHW-1, 
TA-59-BHW-2. 

b Standby generators are limited to an average of 168 hours per year; tons per year to metric tons per year, multiply by 0.9072. 
Note: To convert pounds per hour to kilograms per hour, multiply by 0.45359; tons per year to metric tons per year, multiply by 0.90718. 
Source:  NMED 2006. 
 

New Source Performance Standard for Hot Mix Asphalt Facilities (40 CFR Part 60 Subpart I); 2233 

New Source Performance Standard for Stationary Gas Turbines (40 CFR Part 60 Subpart GG), 2234 

which is applicable to the new gas turbine; National Emission Standards for Hazardous Air 2235 

Pollutants for Beryllium (40 CFR Part 61 Subpart C) which is applicable to beryllium operations 2236 

at TA-3, TA-16, TA-35, and TA-55; National Emission Standards for Hazardous Air Pollutants 2237 

for Asbestos (40 CFR Part 61 Subpart M) which may be applicable to some demolition projects; 2238 

National Emission Standards for Hazardous Air Pollutants for Radon Emissions from DOE 2239 

Facilities (40 CFR Part 61 Subpart Q) applicable to operations at TA-55; and National Emission 2240 

Standards for Hazardous Air Pollutants for Radionuclides other than Radon from DOE Facilities 2241 

(40 CFR Part 61 Subpart H), which is discussed further in Chapter 4, Section 4.6.1.2 and in 2242 

Appendix C, Section C.1.1.5.  National Emissions Standards for Halogenated Solvent Cleaning 2243 

(40 CFR Part 63 Subpart T) is applicable to certain activities at TA-55 and specifies applicable 2244 

controls (NMED 2006). 2245 

4.4.2.2 Sources of Nonradiological Emissions 2246 

Criteria pollutants released from LANL operations are emitted primarily from combustion 2247 

sources such as boilers and emergency generators.  Although motor vehicle emissions have an 2248 

impact on local air quality, no quantitative analysis of vehicle emissions was performed as part of 2249 

the 1999 SWEIS.  Instead, vehicle emissions were included in the assumed background 2250 

concentrations for each of the criteria pollutants in the LANL SWEIS analysis (LANL 2004e). 2251 
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Estimated emissions from operations at LANL for the years 1999 through 2004 are shown in 2252 

Table 4–19.  This data includes emissions from the operation of facilities at LANL.  2253 

Construction emissions from new facilities and facility upgrades during the period 1999 through 2254 

2004 resulted in temporary increases in LANL emissions.  Construction emissions were not 2255 

quantified in the 1999 SWEIS or in the SWEIS Yearbook 2005, Comparison of 2005 Data 2256 

Projections of the Site-Wide Environmental Impact Statement for Continued Operation of the 2257 

Los Alamos National Laboratory (SWEIS Yearbook – 2005) (LANL 2006a).  Most of the 2258 

National Environmental Policy Act (NEPA) documents for activities that were under 2259 

construction during the period 1999 to 2004 determined that impacts from construction 2260 

emissions would be small and of short duration and similar to other construction activities at 2261 

LANL.  The data presented for criteria pollutants in the SWEIS Yearbook – 2005 are summarized 2262 

as annual emissions for each pollutant.  Appendix B, Attachment 1, of the 1999 SWEIS presents 2263 

criteria pollutant emissions for individual combustion sources. 2264 

Table 4–19  Emissions of Criteria Pollutants 2265 

Emissions (tons per year) 
Pollutant a 1999 2000 2001 2002 2003 2004 b 2005 b 

Carbon monoxide 32 26 29.08 28.1 31.9 35.4 35.1 

Nitrogen oxides 88 80 93.8 64.7 49.6 50.5 50.5 

Particulate matter 4.5 3.8 5.5 15.5 c 22.1 c 4.8 5.0 

Sulfur oxides 0.55 4.0 d 0.82 1.3 e 1.6 e 1.5 1.9 
a Tons per year. 
b Values include emissions from small boilers and heaters and standby generators not included in previous years’ emissions 

inventories, but included on LANL’s Title V Operating Permit Emissions Report. 
c Increased emissions of particulate matter were primarily due to operation of three air curtain destructors used to burn wood 

and slash from the fire mitigation activities. 
d The higher emissions of sulfur oxides were due to the main steam plant burning fuel oil during the Cerro Grande Fire. 
e The increased emissions of sulfur oxides were due to operation of the three air curtain destructors used to burn wood and 

slash from fire mitigation activities. 
Note:  To convert tons per year to metric tons per year, multiply by 0.9072. 
Source:  LANL 2003g, 2006a. 
 

Increased particulate matter emissions in 2002 and 2003 were attributable primarily to operation 2266 

of three air curtain destructors that were used to burn wood and slash from the fire mitigation 2267 

activities around LANL.  Operation of the air curtain destructors emitted 12.2 tons (10 metric 2268 

tons) of particulate matter and 1 ton (0.9 metric tons) of sulfur oxides in 2002.  The air curtain 2269 

destructors emitted a total of 19.1 tons (17.3 metric tons) of particulate matter and 1.3 tons 2270 

(1.2 metric tons) of sulfur oxides during 2003.  The air curtain destructors were shut down in 2271 

September 2003 (LANL 2003g, 2004h). 2272 

Sulfur oxides emissions in 2000 increased as a result of burning fuel oil in the main steam plant 2273 

during the Cerro Grande Fire.  Use of alternate fuel is not typical of steam plant operations and 2274 

was necessary due to natural gas supplies being cut off to the area during the fire (LANL 2003g). 2275 

Approximately two-thirds of the most significant criteria pollutant, nitrogen oxides, results from 2276 

the TA-3 steam plant.  In late 2000, DOE received a permit from NMED to install flue gas 2277 

recirculation equipment on the steam plant boilers to reduce emissions of nitrogen oxide.  This 2278 

equipment became operational in 2002, and initial source tests indicated a reduction in 2279 

emissions, of approximately 64 percent.  The water pump, which was a large source of nitrogen 2280 
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oxide emissions, was transferred to Los Alamos County in November 2001 (LANL 2003g, 2281 

2004h). 2282 

The Clean Air Act, as amended, requires that Federal actions conform to the host State’s “State 2283 

Implementation Plan”.  A State Implementation Plan provides for the implementation, 2284 

maintenance, and enforcement of the NAAQS for the six criteria pollutants, sulfur dioxide, 2285 

particulate matter, carbon monoxide, ozone, nitrogen dioxide, and lead.  Conformance with the 2286 

State Implementation Plan is required to eliminate or reduce the severity and number of 2287 

violations of NAAQS and to expedite the attainment of NAAQS.  No Department, agency, or 2288 

instrumentality of the Federal Government shall engage in or support in any way (i.e., provide 2289 

financial assistance for, license or permit, or approve) any activity that does not conform to an 2290 

applicable implementation plan.  The final rule for Determining Conformity of General Federal 2291 

Actions to State or Federal Implementation Plans (58 FR 63214) took effect on January 31, 2292 

1994.  LANL is within an area that is currently designated as an attainment area for criteria air 2293 

pollutants.  Therefore, the actions considered in the 1999 SWEIS and the other proposed projects 2294 

considered in this SWEIS do not require a conformity determination. 2295 

Air pollutant emissions for Key Facilities at LANL are presented in Appendix A of the SWEIS 2296 

Yearbook – 2005 and are based on chemical usage in these areas (LANL 2006a).  Total 2297 

emissions of hazardous air pollutants and volatile organic compounds for 2000 through 2005 are 2298 

presented in Table 4–20. 2299 

Table 4–20  Emissions of Hazardous Air Pollutants and Volatile Organic Compounds from 2300 

Chemical Use 2301 

Emissions (tons per year) 
Pollutant 2000 2001 2002 2003 2004 2005 

Hazardous Air Pollutants 6.5 7.4 7.74 7.32 5.71 5.4 

Volatile Organic Compounds 10.7 18.6 14.9 11.2 7.95 11.2 

Note:  To convert tons per year to metric tons per year, multiply by 0.9072. 
Source:  LANL 2006a. 
 

The total emissions of hazardous air pollutants and volatile organic compounds showed 2302 

considerable variation over the period 2000 through 2005.  Operation of the air curtain 2303 

destructors resulted in increases of hazardous air pollutants and volatile organic compounds 2304 

during 2002 and 2003.  The air curtain destructors accounted for 2.1 and 22.9 tons (1.9 and 2305 

20.8 metric tons) of hazardous air pollutants and volatile organic compound, respectively, in 2306 

2002.  In 2003, they accounted for 3.3 and 36.0 tons (3.0 and 32.7 metric tons) of hazardous air 2307 

pollutants and volatile organic compounds, respectively.  As noted above, the air curtain 2308 

destructors were shutdown in September 2003 (LANL 2004h).  With the completion of Cerro 2309 

Grande Rehabilitation Project tree thinning and removal, emissions of hazardous air pollutants 2310 

and volatile organic compounds returned to lower levels more typical of pre-fire conditions.  2311 

Emissions of volatile organic compounds were lower in 2004 due to the shutdown of activities in 2312 

July 2004 (LANL 2006a). 2313 

Toxic and hazardous air pollutant emissions from LANL activities are released primarily from 2314 

laboratory, maintenance, and waste management operations.  Unlike a production facility with 2315 

well-defined operational processes and schedules, LANL is a research and development facility 2316 
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with great fluctuations in both the types of chemicals emitted and their emission rates.  DOE has 2317 

a program to review new operations for their potential to emit toxic and hazardous air pollutants. 2318 

Toxic air pollutant emissions from the use of chemicals are generally below the levels for which 2319 

the State of New Mexico would require a permit for a new source under its permit regulations for 2320 

toxic air pollutant emissions (NMAC 20.2.72.400 - 502).  The Title V operating permit limits the 2321 

emissions of hazardous air pollutants such that operations at LANL are below the major source 2322 

threshold for hazardous air pollutants.  Emissions of hazardous air pollutants are monitored and 2323 

reported annually to NMED as required by the permit.  Past actual emissions of hazardous air 2324 

pollutants have been well below the threshold (LANL 2004e). 2325 

In the 1999 SWEIS, a list of 382 chemicals of interest was selected for evaluation.  A comparison 2326 

of a calculated maximum emission rate derived from health-based standards to the potential 2327 

emission rate from key LANL facilities was made.  In this analysis, a screening level emission 2328 

value was developed for each chemical and for each TA where that chemical was used.  A 2329 

screening level evaluation value is a theoretical maximum emission rate that, if emitted at that 2330 

TA over a short-term (8-hour) or long-term (1-year) period, would not exceed a health-based 2331 

guideline value.  This value was compared to the emission rate that would result if all the 2332 

chemicals purchased for use in the facilities at that TA over the course of 1 year were available to 2333 

become airborne (LANL 2004e). 2334 

Estimates for selected toxic and hazardous air pollutant emissions from key LANL facilities were 2335 

made in the 1999 SWEIS based on chemical use at LANL and assumed stack and building 2336 

parameters.  Chemical purchasing records for these key facilities have been reviewed each year 2337 

and estimated emissions reported in the annual Yearbooks (LANL 2003g, LANL 2004h, 2338 

LANL 2006a).  The amount of individual chemicals purchased varies from year to year.  2339 

However, in some areas the total amounts of the chemicals of interest have stayed relatively 2340 

constant from year to year.  For example, at TA-3 during the period 1999 and 2002, the total 2341 

chemical usage has varied by about plus or minus 25 percent.  The variation in estimated 2342 

chemical emissions would be expected to be similar (LANL 2004e).  At other areas such as at the 2343 

High-Explosives Processing areas, chemical emissions show greater variability from year to year. 2344 

Evaluation of emissions of individual chemicals indicates that most chemicals would be emitted 2345 

at levels below the screening levels identified in the 1999 SWEIS. 2346 

DOE Order 450.1, Environmental Protection Program, requires DOE facilities to incorporate an 2347 

environmental management system approach into their Integrated Safety Management Systems.  2348 

This includes the protection of resources from wildland and operational fires.  Fires are 2349 

conducted from time to time at LANL for the reduction of forest fuel to reduce the potential for 2350 

wildland fires.  These fires result in emissions of various chemical compounds such as fine 2351 

particulate matter, nitrogen oxides, carbon monoxide, and organic compounds.  Some 2352 

impairment of visibility at Bandelier National Monument can result from these fires.  Air quality 2353 

impacts from prescribed fires are controlled through proper planning and the regulatory process 2354 

(NMAC 20.2.60 and 20.2.65) (DOE 2004f). 2355 

2356 
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4.4.2.3 Existing Ambient Air Conditions 2356 

Only a limited amount of ambient air monitoring has been performed for nonradiological air 2357 

pollutants within the LANL region.  NMED operated a DOE-owned ambient air quality 2358 

monitoring station adjacent to Bandelier National Monument between 1990 and 1994 to record 2359 

sulfur dioxide, nitrogen dioxide, ozone, and PM10 levels as discussed in the 1999 SWEIS.  DOE 2360 

and NMED discontinued operation of this station in fiscal year 1995 because recorded values 2361 

were well below applicable standards. 2362 

The State of New Mexico does not have an ambient air quality standard for beryllium.  Beryllium 2363 

concentrations are monitored at over 20 sites located near potential beryllium sources at LANL 2364 

or in nearby communities.  For comparison purposes, the results are compared to the ambient 2365 

standard from the National Emission Standard for Hazardous Air Pollutants standard for 2366 

beryllium of 10 nanograms per cubic meter (40 CFR Part 61 Subpart C).  DOE is not required to 2367 

monitor to this standard because all beryllium-permitted sources meet the emission standards, but 2368 

it is used in this case for comparative purposes.  All monitored beryllium values were 2 percent 2369 

or less of the National Emission Standard for Hazardous Air Pollutants Standard (LANL 2006b). 2370 

After the Cerro Grande Fire in the spring of 2000, there was concern that an adequate baseline of 2371 

nonradiological ambient air sampling was not in place at LANL.  Therefore, in 2001, DOE 2372 

designed and implemented a new air monitoring program, entitled NonRadNET, to provide 2373 

nonradiological background ambient data under normal conditions.  The NonRadNET program 2374 

includes real-time ambient sampling for PM10 and PM2.5.  Additionally, air samples were 2375 

collected in the first year of this program and analyzed for up to 20 inorganic elements and up to 2376 

160 volatile organic compounds.  The results for PM10 and PM2.5 are included for 2005 in 2377 

Table 4–21.  Results for the inorganic elements and the volatile organic compounds were all 2378 

below any published ambient or occupational exposure limits.  More information about this 2379 

ambient monitoring program can be found in the report entitled Nonradioactive Ambient Air 2380 

Monitoring at Los Alamos National Laboratory 2001-2002 (LANL 2004g). 2381 

Table 4–21  2005 Ambient Air Monitoring for Particulate Matter 2382 

Station Location Constituent 

Annual Mean 
Monitored Value 
(micrograms per 

cubic meter) 

NAAQS Primary 
Annual Standard 
(micrograms per 

cubic meter) 

Maximum 
24-Hour 

Monitored Valve 
(micrograms per 

cubic meter) 

NAAQS 
24-Hour 
Standard 

(micrograms per 
cubic meter) 

PM10 12 50 34 150 48th Street, Los Alamos 

PM2.5 7 15 20 65 

PM10 15 50 55 150 Los Alamos Medical 
Center PM2.5 8 15 27 65 

PM10 13 50 34 150 White Rock Fire 
Station PM2.5 7 15 20 65 

NAAQS = National Ambient Air Quality Standards, PMn = Particulate matter less than n microns in aerodynamic diameter. 
Source:  LANL 2006b. 
 

 2383 

2384 
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As part of the Title V operating permit application, NMED requested that the management and 2384 

operating contractor at LANL provide a facility-wide air quality impacts analysis.  The purpose 2385 

of the analysis was to ensure that the emission limits requested in the Title V permit application 2386 

would not cause exceedances of any NAAQS or New Mexico Ambient Air Quality Standards.  2387 

The analysis also demonstrated that simultaneous operation of all regulated air emission units 2388 

described in the Title V permit application, being operated at their maximum requested permit 2389 

limits, would not result in exceedances of any ambient air quality standards (Jacobson, Johnson, 2390 

and Rishel 2003). 2391 

4.4.3 Radiological Air Quality 2392 

Individuals are continuously exposed to airborne radioactive materials.  These materials come 2393 

primarily from natural resources, such as the short-lived decay products of radon, found 2394 

worldwide.  However, airborne radioactive materials can also be emitted by manmade 2395 

operations.  Some LANL operations may result in the release of radioactive materials to the air 2396 

from point sources such as stacks or vents or from nonpoint (area) sources such as the radioactive 2397 

materials in contaminated soils.  The concentrations of radionuclides in point-source releases are 2398 

continuously sampled or estimated based on knowledge of the materials used and the activities 2399 

performed.  Nonpoint-source emissions are directly monitored or sampled or estimated from 2400 

airborne concentrations outdoors.  The radiological air quality at LANL described in the 2401 

1999 SWEIS is based on data collected from 1991 through 1996.  The sections below discuss 2402 

radiological air quality on the basis of data collected between 1999 and 2005.  Radiation doses 2403 

from LANL airborne emissions and radiological emission standards are discussed in Section 4.6 2404 

of this SWEIS. 2405 

4.4.3.1 Radiological Monitoring 2406 

The LANL radiological air-sampling network, referred to as AIRNET, measures environmental 2407 

levels of airborne radionuclides, such as plutonium, americium, uranium, tritium, and activation 2408 

products that could be released from LANL operations.  Most regional airborne radioactivity 2409 

comes from the following sources: (1) natural radioactive constituents in particulate matter (such 2410 

as uranium and thorium), (2) terrestrial radon diffusion out of the Earth and its subsequent decay 2411 

products, (3) material formation from interaction with cosmic radiation, and (4) fallout from past 2412 

atmospheric nuclear weapons tests conducted by several countries.  Table 4–22 summarizes 2413 

regional levels of radioactivity in the atmosphere over the period 1999 to 2005. 2414 

In 2005, 28 stacks were continuously monitored for the emission of radioactive material to the 2415 

ambient air.  LANL staff categorizes these radioactive stack emissions into four types:  2416 

(1) particulate matter, (2) vaporous activation products, (3) tritium, and (4) gaseous mixed 2417 

activation products.  Measurements of LANL stack emissions during 2005 totaled approximately 2418 

19,100 curies.  Of this total, tritium emissions composed approximately 704 curies, and air 2419 

activation products from Los Alamos Neutron Science Center (LANSCE) stacks contributed 2420 

nearly 18,400 curies.  Combined airborne materials such as plutonium, uranium, americium, and 2421 

thorium were less than 0.00002 curies.  Emissions of particulate/vapor activation products 2422 

totaled less than 0.02 curies (LANL 2006b).  Table 4–23 provides further detailed emissions data 2423 

for buildings with sampled stacks in the years 1999 through 2005.  Overall, radiological air 2424 

emissions at LANL tend to be dominated by emissions from LANSCE stacks and tritium. 2425 

2426 
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Table 4–22  Annual Average Background Concentration of Radioactivity in the Regional 2426 

Atmosphere 2427 

 Units  a 

EPA 
Concentration 

Limit b 1999 2000 2001 2002 2003 2004 2005 

Gross Alpha fCi/m3 NA 1 1 0.8 0.8 0.8 1.1 0.9 

Gross Beta fCi/m3 NA 13.4 13 13.9 13.3 13.7 18.3 16.3 

Tritium pCi/m3 1,500 0.5 0.8 NM NM NM 0.1 0.1 

Strontium-90 aCi/m3 19,000 NA NA NA 4 11 NA NA 

Plutonium-238 aCi/m3 2,100 NM 0 0 0 NM 0.09 0 

Plutonium-239 and 
Plutonium-240 

aCi/m3 2,000 0.1 0 0.1 0.3 NM NM 0.1 

Americium-241 aCi/m3 1,900 NM 0.3 NM 0.3 NM NM 0.1 

Uranium-234 aCi/m3 7,700 16.1 17.1 17.9 21.7 20.9 17.4 12.4 

Uranium-235 aCi/m3 7,100 1.2 0.9 1.3 2.4 1.8 1.17 1.2 

Uranium-238 aCi/m3 8,300 15.2 15.9 17.7 21.8 20.1 17.0 13.2 

EPA = U.S. Environmental Protection Agency, NA = not available, NM = not measurable. 
a m3 = cubic meters, pCi = picocurie = 10-12 curie, fCi = femtocurie = 10-15 curie, aCi = attocurie = 10-18 curie. 
b Each EPA limit corresponds to 10 millirem per year. 
Source:  LANL 2004f, 2005j, 2006b. 
 

4.4.4 Visibility 2428 

In accordance with the Clean Air Act, as amended, and New Mexico regulations, the Bandelier 2429 

National Monument and Wilderness Area have been designated as a Class I area (defined as 2430 

wilderness areas that exceed 10,000 acres [4,047 hectares]) where visibility is considered to be 2431 

an important value [40 CFR 81.421, NMAC 20.2.74] and requires protection).  Visibility is 2432 

measured according to a standard visual range, how far an image is transmitted through the 2433 

atmosphere to an observer some distance away.  Visibility has been officially monitored by the 2434 

National Park Service at the Bandelier National Monument since 1988.  Table 4–24 reflects 2435 

average visibility from 1993 through 2002 from approximately 79 to 113 miles (127 to 2436 

182 kilometers) (LANL 2004e).  This would represent a reduction in the visual range of 2437 

2 to 31 percent compared to the estimated natural median visual range for the western states of 2438 

110 to 115 miles (177 to 186 kilometers) (Malm 1999). 2439 

4.4.5 Noise, Air Blasts, and Vibration Environment 2440 

Noise (considered to be unpleasant, loud, annoying or confusing sounds to humans), air blasts 2441 

(also known as air pressure waves or over pressures), and ground vibrations are intermittent 2442 

aspects of the LANL area environment.  Although the receptor most often considered for these 2443 

environmental conditions is human, sound and vibrations may also be perceived by animals in 2444 

the LANL vicinity.  Little is known about how different wildlife species may process these 2445 

sensations, or how certain species may react to them.  The vigor and well being of area wildlife 2446 

and sensitive, federally protected bird populations suggests that these environmental conditions 2447 

are present at levels within an acceptable tolerance range for most wildlife species and sensitive 2448 

nesting birds found along the Pajarito Plateau (DOE 1999a).  Ecological resources are discussed 2449 

in more detail in Section 4.5. 2450 

2451 
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Table 4–23  Range of Annual Airborne Radioactive Emissions from Los Alamos National 2451 

Laboratory Buildings with Sampled Stacks from 1999 through 2005 (curies) 2452 

TA 
Building Tritium a Americium-241 Plutonium b Uranium c Thorium d P/VAP e G-MAP f Strontium-90  

TA-3-029 – 1.3 × 10-7 -  
2.6 × 10-6 

2.1 × 10-6 - 
2.1 × 10-5 

2.8 × 10-6 - 
9.8 × 10-6 

1.3 × 10-7 - 
1.3 × 10-6 

2.2 × 10-5 g – 2.1 × 10-7 - 
3.9 × 10-7 

TA-3-102 – 1.0 × 10-10 h 3.9 × 10-10 i 4.4 × 10-9 - 
3.3 × 10-7 

8.0 × 10-10 - 
7.2 × 10-9 

– – – 

TA-16-205 140-7900 j – – – – – – – 

TA-21-155 66-520 – – – – – – – 

TA-21-209 61-760 – – – – – – – 

TA-48-001 – – 1.7 × 10-9 i 6.1 × 10-10 - 
6.5 × 10-9 

1.1 × 10-9 h 0.00023-
0.017 

– – 

TA-50-001 – 6.9 × 10-9 - 
1.3 × 10-7 

7.4 × 10-9 -  
5.1 × 10-8 

2.5 × 10-8 i 3.7 × 10-8 - 
7.0 × 10-8 

– – – 

TA-50-037 – 5.8 × 10-10 i 8.9 × 10-10 i 1.9 × 10-8 k 3.4 × 10-9 h – – 3.4 × 10-9 h 

TA-50-069 – 5.8 × 10-11 - 
7.6 × 10-10 

9.9 × 10-11 - 
5.3 × 10-9 

– 1.2 × 10-10 - 

1.2 × 10-9 
– – – 

TA-53-003 0.57-1.8 – – – – 3.5 × 10-10 h 1.7- 8.4 – 

TA-53-007 0.45-7.2 – – – – 0.016-60 300-18,400 – 

TA-55-004 1.8-61 6.2 × 10-9 - 
5.9 × 10-7 

4.3 × 10-8 -  
2.5 × 10-6 

7.1 × 10-8 - 
2.3 × 10-7 

3.4 × 10-8 - 
1.5 × 10-7 

– – 5.6 × 10-8 h 

TA = technical area. 
a Includes both gaseous and oxide forms of tritium. 
b Includes plutonium-238, plutonium-239, and plutonium-240. 
c Includes uranium-234, uranium-235, and uranium-238. 
d Includes thorium-228, thorium-230, and thorium-232. 
e P/VAP - Particulate and vapor activation products.   
f G-MAP - Gaseous mixed activation products. 
g Only emitted during 2005. 
h Only emitted during 2003. 
i Only emitted during 2002. 
j The 7,900 curies were an unanticipated one-time release in 2001. 
k Only emitted during 1999. 
Source:  LANL 2004f, 2005j, 2006b. 

 

Table 4–24  Average Visibility Measurements at Bandelier National Monument 2453 

(1993 to 2002) a 2454 

Season 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 

Winter 94 99 104 113 108 102 106 113 105 111 

Spring 96 95 110 84 100 91 96 82 102 91 

Summer 87 87 86 92 84 79 93 86 100 88 

Fall 93 103 101 106 105 87 91 104 104 104 
a Distance in miles. 
Note:  To convert miles to kilometers, multiply by 1.6093. 
Source: LANL 2004e. 
 

 2455 
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“Public noise” is the noise present outside LANL site boundaries.  It is from the combined effect 2456 

of the existing LANL traffic and site activities and the noise generated by activities around the 2457 

Los Alamos and White Rock communities.  “Worker noise” is the noise generated by DOE 2458 

activities within LANL boundaries.  Air blasts consist of a higher frequency portion of air 2459 

pressure waves that are audible and that accompany an explosives detonation.  This noise can be 2460 

heard by both workers and the area public.  The lower frequency portion of air pressure waves is 2461 

not audible, but may cause a secondary and audible noise within a testing structure that may be 2462 

heard by workers.  Air blasts and most ground vibrations generated at LANL result from testing 2463 

activities involving aboveground explosives research (DOE 1999a). 2464 

The forested condition of much of LANL (especially where explosives testing areas are located), 2465 

the prevailing area atmospheric conditions, and the regional topography that consists of widely 2466 

varied elevations and rock formations all influence how noise and vibrations can be both 2467 

attenuated (lessened) and channeled away from receptors.  These regional features are jointly 2468 

responsible for there being little environmental noise pollution or ground vibration concerns to 2469 

the area resulting from DOE operations.  Sudden loud “booming” noises associated with 2470 

explosives testing are similar to the sound of thunder and may occasionally startle members of 2471 

the public and LANL workers alike.  The human startle response is usually related to the total 2472 

amounts of explosives used in the test, the prevailing atmospheric conditions, and the receptor’s 2473 

relative location to the source location and to channeling valleys.  Although these noises are 2474 

sporadic or episodic in nature, they contribute to the perception of noise pollution in the area 2475 

(DOE 1999a). 2476 

Loss of large forest areas from the Cerro Grande Fire in 2000 has had an adverse effect on the 2477 

ability of the surrounding environment to absorb noise.  However, types of noise and noise levels 2478 

associated with LANL and from activities in surrounding communities have not changed 2479 

significantly as a result of the fire (DOE 2000f). 2480 

Concerns for damage that may be caused by ground vibrations as a result of explosives testing 2481 

are primarily related to sensitive architectural receptors, such as the many archeological sites and 2482 

historic buildings near the LANL firing ranges.  The low masonry adobe or rock walls at 2483 

prehistoric sites, and the nonrobust walls of what were expected to be temporary or short-term 2484 

use buildings when originally constructed, could be speculated to suffer from subtle structural 2485 

deterioration (fatigue damage) over time.  However, field observations of eight prehistoric 2486 

archeological sites in the vicinity of the firing ranges determined that none of the sites exhibited 2487 

deterioration other than natural weathering (DOE 1999a). 2488 

Limited data currently exist on the levels of routine background ambient noise levels, air blasts, 2489 

or ground vibrations produced by LANL operations that include explosives detonations.  The 2490 

following discussions of noise level limitations are provided to identify applicable regulatory 2491 

limits or administrative controls regarding LANL’s noise, air blast, and vibration environment; 2492 

there are no regulatory, worker health protective, or maximum permissible level limitations for 2493 

air blasts or ground vibrations.  Available LANL noise and vibration information from specific 2494 

activities is also summarized and presented (DOE 1999a). 2495 

2496 
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4.4.5.1 Noise Level Regulatory Limits and Los Alamos National Laboratory 2496 

Administrative Requirements 2497 

Noise generated by operations at LANL, together with the audible portions of explosives air 2498 

blasts, is regulated by county ordinance and worker protection standards.  The standard unit used 2499 

to report sound pressure levels is the decibel (dB); the A-weighted frequency scale (db[A] or 2500 

dBA) is an expression of adjusted pressure levels by frequency that accounts for human 2501 

perception of loudness.  Los Alamos County has promulgated a local noise ordinance that 2502 

establishes noise level limits for residential land uses.  Noise levels that affect residential 2503 

receptors are limited to a maximum of 65 dBA during daytime hours and 53 dBA during 2504 

nighttime hours (that is 9 p.m. and 7 a.m.).  Between 7 a.m. and 9 p.m. the permissible noise 2505 

level can be increased to 75 dBA in residential areas, provided that noise is limited to 10 minutes 2506 

in any one hour.  Activities that do not meet the noise ordinance limits require a permit 2507 

(LANL 2004e). 2508 

Noise standards related to protecting worker hearing at LANL includes an occupational exposure 2509 

limit for steady-state noise, defined in terms of accumulated daily (8-hour) noise exposure that 2510 

allows for both exposure level and duration of 85 dBA (LANL 2003f).  When a worker is 2511 

exposed for a shorter duration, the permitted noise level is increased.  LANL Administrative 2512 

Requirements also limit worker impulse impact noise exposures that consist of a sharp rise in 2513 

sound pressure level (high peak) followed by a rapid decay less than 1 second in duration and 2514 

greater than 1 second apart.  No Exposure of an unprotected ear in excess of a C-weighted peak 2515 

of 140 dB is permitted (LANL 2004e). 2516 

4.4.5.2 Existing Los Alamos National Laboratory Noise Air Blast and Vibration 2517 

Environment 2518 

Existing LANL-related publicly detectable noise levels are generated by a variety of sources, 2519 

including truck and automobile movements to and from site TAs, high explosives testing, and 2520 

security guards’ firearms practice activities.  Noise levels within Los Alamos County unrelated to 2521 

LANL are generated predominately by traffic movements and, to a much lesser degree, other 2522 

residential-, commercial-, and industrial-related activities within the county’s communities and 2523 

surrounding areas.  Noise and vibration sources at LANL and noise measurements are discussed 2524 

in the 1999 SWEIS (DOE 1999a). 2525 

Although the workforce has been above the Record of Decision (ROD) projections since 1997, 2526 

reaching 13,504 at the end of 2005, or about 19 percent above the projected level (LANL 2006a), 2527 

the resulting increase in traffic noise levels would be less than 1 dBA and would not be expected 2528 

to result in increased annoyance to the public. 2529 

Construction is an ongoing activity at LANL and there have been temporary increases in 2530 

construction traffic since 1999.  These increases in noise levels from construction activity and 2531 

traffic at LANL have not been reported to result in increased annoyance to the public.  Operation 2532 

of new and modified facilities has not been reported to result in increased annoyance to the 2533 

public from offsite noise impacts. 2534 
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In July 1999, with the appropriate DOE authorization, the DARHT Project Office initiated 2535 

DARHT facility (a High Explosive Facility) operations on the DARHT first axis.  In late fall of 2536 

2000, the first major hydrotest using the DARHT first axis was completed and testing has 2537 

continued.  As part of the DARHT Mitigation Action Plan, DOE has undertaken a long-term 2538 

monitoring program at the ancestral pueblo of Nake’muu to assess the impact of these LANL 2539 

mission activities on cultural resources.  Nake’muu is the only pueblo at LANL that still contains 2540 

its original standing walls.  It dates circa A.D. 1200 to 1325 and contains 55 rooms, with walls 2541 

standing up to 6 feet (1.8 meters) high.  Over the six-year monitoring program, the site has 2542 

witnessed a 0.6 percent displacement rate of chinking stones and 0.2 percent displacement of 2543 

masonry blocks.  The annual loss rate ranges from 0.5 to 2.0 percent for the chinking stones and 2544 

0.05 to 1.3 percent for the masonry blocks.  Statistical analyses indicate that these displacement 2545 

rates are significantly correlated with annual snowfall, but not with annual rainfall or shots from 2546 

the DARHT Facility (LANL 2004e). 2547 

4.5 Ecological Resources 2548 

Ecological resources include terrestrial resources, wetlands, aquatic resources, and protected and 2549 

sensitive species.  Each of these areas, as well as biodiversity is addressed separately below.  2550 

Field investigations are an important element in the evaluation of ecological conditions at LANL. 2551 

Such studies, which are conducted by LANL staff and may involve handling animals in the field, 2552 

help determine species present, seasonality, density, and overall health.  Special ecological 2553 

studies, such as the evaluation of site wetlands, may be undertaken by outside experts. 2554 

4.5.1 Terrestrial Ecology 2555 

LANL is located in a region of diverse landform, elevation, and climate.  The combination of 2556 

these features, including past and present human use, has given rise to correspondingly diverse, 2557 

and often unique, biological communities and ecological relationships at LANL and the region as 2558 

a whole (DOE 1999a, LANL 2004e). 2559 

Five vegetation zones have been identified within LANL (see Figure 4–25).  In general these 2560 

zones result from changes in elevation, temperature, and moisture along the approximately  2561 

12-mile (19-kilometer) wide, 5,000-foot (1,500-meter) elevational gradient from the Rio Grande 2562 

to the western edge of the site.  The five zones include: Juniper (Juniperus monosperma 2563 

[Engelm.] Sarg.) Savannas; Pinyon (Pinus edulis Engelm.)-Juniper Woodlands; Grasslands; 2564 

Ponderosa Pine (Pinus ponderosa P. & C. Lawson) Forests; and Mixed Conifer Forests (Douglas 2565 

fir [Pseudotsuga menziesii (Mimel) Franco], ponderosa pine, and white fir [Abies concolor 2566 

(Gord. & Glend.) Lindl. ex Hildebr.]).  While Mixed Conifer Forests are prevalent at higher 2567 

elevations to the west of LANL, within the site this vegetation zone is restricted to cooler north-2568 

facing canyons walls.  This diversity in vegetative communities has resulted in the presence of 2569 

over 900 species of vascular plants.  There is a comparable diversity in regional wildlife with 2570 

57 species of mammals, 200 species of birds, 28 species of reptiles, 9 species of amphibians, and 2571 

over 1,200 species of arthropods having been identified (DOE 1999a, LANL 2004e). 2572 

 2573 
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 2574 
Figure 4–25  Los Alamos National Laboratory Vegetation Zones 2575 
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Impacts to site terrestrial resources since publication of the 1999 SWEIS have resulted from 2576 

construction of new facilities, the Cerro Grande Fire, a bark beetle outbreak, and the conveyance 2577 

and transfer of land.  Major construction projects conducted between 1998 and 2003 have 2578 

affected somewhat less than 100 acres (40 hectares) of previously undeveloped land.  Impacts 2579 

associated with this development include the loss of habitat and associated wildlife.  In 2000, the 2580 

Cerro Grande Fire burned 43,000 acres (17,400 hectares), including about 7,700 acres 2581 

(3,110 hectares) on LANL (Balice, Bennett, and Wright 2004).  Direct impacts on terrestrial 2582 

resources included a reduction in habitat and the loss of wildlife (DOE 2000f).  Fire mitigation 2583 

work, such as flood retention facilities, affected about 50 acres (20 hectares) of undeveloped land 2584 

(LANL 2005g).  Additionally, about 8,233 acres (3,332 hectares) of forest have been thinned 2585 

between 1997 and 2004 to reduce future wildfire potential (LANL 2006).  Thinning also creates a 2586 

forest that appears more park-like with an increase in the diversity of shrubs, herbs, and grasses 2587 

in the understory (Loftin 2001).  An Interagency Wildfire Management Team, established in the 2588 

late 1990s addresses continuing wildfire management and mitigation issues such as placement of 2589 

fuel fire roads and breaks across the Pajarito Plateau (Webb and Carpenter 2001).  There has 2590 

been a decrease in elk (Cervus elaphus)-vehicle collisions since the fire.  This is likely related to 2591 

the amount of forage in burned areas west of LANL, as well as a lack of snowfall during the 2592 

drought period.  These factors have resulted in elk remaining at higher elevations away from 2593 

major roadways (Sherwood, Biggs, and Hansen 2004). 2594 

Within two years of the Cerro Grande Fire a bark beetle outbreak occurred that resulted in 2595 

95 percent mortality of pinyon pine trees and 12 percent mortality of ponderosa pine trees across 2596 

the Pajarito Plateau by the end of 2004.  At lower elevations of the Mixed Conifer Forest 2597 

Vegetation Zone on north-facing slopes of the canyons, up to 100 percent of the Douglas fir trees 2598 

were also killed by the drought.  The infestation could result in an increase in runoff, herbaceous 2599 

growth, and the potential for wildfire.  It would also be expected to impact wildlife populations.  2600 

While at least partially the result of the fire, the bark beetle outbreak appears to be more a 2601 

consequence of stress resulting from drought conditions and historical overstocking 2602 

(LANL 2005g).  Although precipitation was above average during much of 2005, there was a 2603 

return to drought conditions toward the end of the year (LANL 2006b). 2604 

As noted in Section 4.1.1, approximately 2,259 acres (914 hectares) have been conveyed to 2605 

Los Alamos County or transferred to the Department of the Interior to be held in trust for the 2606 

Pueblo of San Ildefonso (LANL 2004e).  This has reduced the size of LANL to about 2607 

25,600 acres (10,360 hectares).  Much of the transferred land is in a natural state and falls within 2608 

the Pinyon-Juniper Woodland and Ponderosa Pine Forest Vegetation Zones.  To date, little of 2609 

this land has been developed, although future development could result in both direct and 2610 

indirect impacts to terrestrial habitats and species. 2611 

4.5.2 Wetlands 2612 

Wetlands are defined as, “Those areas that are inundated or saturated by surface or ground water 2613 

at a frequency and duration sufficient to support, and that under normal circumstances do 2614 

support, a prevalence of vegetation typically adapted for life in saturated soil conditions.  2615 

Wetlands generally include swamps, marshes, bogs, and similar areas.”  Specific diagnostic 2616 

criteria used by the U.S. Army Corps of Engineers to identify wetlands include vegetation, soil, 2617 
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and hydrology; these are spelled out in the Corps of Engineers Wetlands Delineation Manual 2618 

(Environmental Laboratory 1987). 2619 

Approximately 34 acres (13.8 hectares) of wetlands have been identified within LANL 2620 

boundaries during a survey in 2005 with 45 percent of these located in Pajarito Canyon.  2621 

Dominant wetland plants found in site wetlands include reed canary grass (Phalaris 2622 

arundinacea L.), narrow-leaf cattail (Typha angustifolia L.), coyote willow (Salix exigua Nutt.), 2623 

Baltic rush (Juncus balticus Wildl.), wooly sedge (Carex lanuginose Michx.), American 2624 

speedwell (Veronica americana Schwein. ex Benth.), common spike rush (Eleocharis 2625 

macrostachya Britt.), and curly dock (Rumex crispus L.) (U.S. Army Corps of Engineers 2005).  2626 

Wetlands in the LANL region are primarily associated with canyon stream channels or are 2627 

present on mesas, often in association with springs, seeps, or effluent outfalls.  Cochiti Lake and 2628 

the area near the LANL Fenton Hill site (TA-57) support lake-associated wetlands.  There are 2629 

also some springs within White Rock Canyon that support wetlands.  Wetlands in the general 2630 

LANL region provide habitat for reptiles, amphibians, and invertebrates, and potentially 2631 

contribute to the overall habitat requirements of a number of species, including sensitive species 2632 

(LANL 2004e, DOE 1999a). 2633 

The 1999 SWEIS reported that there were 50 acres of wetlands on LANL.  However, many of the 2634 

outfalls with which these wetlands were associated have been closed or re-routed and the 2635 

wetlands no longer exist.  A further explanation for the difference in wetland acreage found in 2636 

1999 is that the methodology used in the past included as wetlands waters of the U.S.  2637 

(U.S. Army Corps of Engineers 2005).  These channel areas were not delineated in the present 2638 

survey as wetlands since they do not meet the criteria of the 1987 Corps of Engineers Wetlands 2639 

Delineation Manual (Environmental Laboratory 1987). 2640 

During the Cerro Grande Fire, 16 acres (6.5 hectares) of the wetlands on LANL were burned at a 2641 

low or moderate intensity.  No wetlands within LANL were severely burned.  Some riparian 2642 

areas along the drainages also burned during the fire; however, these are not wetlands and are not 2643 

included in the total acres of wetland.  In addition to direct impacts from the fire, wetlands could 2644 

receive increased sediment from stormwater runoff.  While small amounts of sediment from the 2645 

burned areas would enhance wetland growth, large amounts of deposited sediment could 2646 

permanently alter the condition of existing wetlands and destroy them.  The effects of the Cerro 2647 

Grande Fire on LANL wetlands have yet to be fully assessed (DOE 2000f). 2648 

Fire suppression did not result in any direct impacts to wetlands since fire roads or breaks were 2649 

not placed in wetlands.  While construction of stormwater control projects following the fire 2650 

resulted in minor impacts to wetlands (for example, culvert cleaning downstream from TA-18), 2651 

these actions will protect downstream wetlands from erosion (DOE 2000f).  Water retention 2652 

structures built in drainages following the fire could develop wetland characteristics over time; 2653 

however, with the ongoing drought, they have not yet been defined as wetlands (LANL 2006). 2654 

To date, all or portions of 8 tracts have been conveyed or transferred to Los Alamos County and 2655 

the Department of the Interior to be held in trust for the Pueblo of San Ildefonso (see Table 4–2).  2656 

These tracts contain a total of about 9 acres (3.6 hectares) of wetlands, including stream 2657 

channels.  Although these wetlands are still protected by Federal and state regulations, they are 2658 

no longer under the control of DOE.  To date, there has been no change in the status of these 2659 
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wetlands because development has not taken place; however, future development could result in 2660 

a direct loss of wetland structure and function and a potential increase in downstream and offsite 2661 

sedimentation (DOE 1999d). 2662 

4.5.3 Aquatic Resources 2663 

The watersheds draining the Jemez Mountains and the Pajarito Plateau are tributary to the Rio 2664 

Grande, the fifth largest watershed in North America.  Approximately 11 miles (18 kilometers) 2665 

of the eastern boundary of LANL border the rim of White Rock Canyon or descend to the 2666 

Rio Grande.  The riverine, lake, and canyon environment of the Rio Grande as it flows through 2667 

White Rock Canyon makes a major contribution to the biological resources and significantly 2668 

influences ecological processes of the LANL region.  The construction of Cochiti Dam at the 2669 

mouth of White Rock Canyon for flood and sediment control, recreation, and fish and wildlife 2670 

purposes in the late 1960s, has significantly changed the features of White Rock Canyon and 2671 

introduced new ecological components and processes.  Twelve species of fish (found in the Rio 2672 

Grande, Cochiti Lake, and the Rito de los Frijoles) have been identified in the LANL region 2673 

(DOE 1999a, LANL 2004e). 2674 

While the Rio Grande and Rito de los Frijoles in Bandelier National Monument are the only truly 2675 

perennial streams in the immediate vicinity, many canyon floors contain reaches of perennial 2676 

surface water, such as the streams draining LANL property from lower Pajarito and Ancho 2677 

Canyons to the Rio Grande.  No fish species have been found within LANL boundaries (DOE 2678 

1999a, LANL 2004e). Actions taken since publication of the 1999 SWEIS have not affected site 2679 

aquatic resources. 2680 

4.5.4 Protected and Sensitive Species 2681 

The presence and use of LANL by protected and sensitive species is influenced not only by the 2682 

actual presence and operation of the facility, but by management of contiguous lands and 2683 

resources, and, importantly, by years of human use.  A number of special status species have 2684 

been documented on LANL or in the immediate vicinity (see Table 4–25).  Federally listed 2685 

wildlife includes 2 endangered species, 2 threatened species, 1 candidate, and 8 species of 2686 

concern.  New Mexico protected and sensitive plants and animals include 3 endangered species, 2687 

7 threatened species, 2 species of concern, and 14 sensitive species.  Additionally, 18 species of 2688 

birds are listed as birds of conservation concern.  Information related to the occurrence of these 2689 

species within the LANL region is included in the table.  Changes that have occurred in the 2690 

number of protected and sensitive species since publication of the 1999 SWEIS have resulted 2691 

from changes in the Federal and state lists and more complete data on species occurrence 2692 

acquired by LANL biologists. 2693 
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Table 4–25  Protected and Sensitive Species 2694 

Status a 

Common Name Scientific Name Federal State Notes 

Plants 

Sapello Canyon 
larkspur 

Delphinium sapellonis 
(Tidestrom) 

 Species of 
Concern 

 

Springer’s blazing 
star 

Mentzelia springeri 
(Standley) Tidestrom 

 Species of 
Concern 

 

Wood lily 
(Mountain lily) 

Lilium philadelphicum L. 
var. anadinum (Nutt.) Ker 

 Endangered Observed on Los Alamos 
County, Bandelier National 
Monument, and Santa Fe 
National Forest lands 

Yellow lady’s 
slipper orchid 

Cyprepedium calceolus 
L. var. pubescens (Willd.) 
Correll 

 Endangered Observed on Bandelier National 
Monument lands 

Insects 

New Mexico 
silverspot butterfly 

Speyeria nokomis nitocris Species of Concern   

Fish 

Rio Grande chub Gila pandora  Sensitive  

Amphibians 

Jemez Mountain 
salamander 

Plethodon neomexicanus Species of Concern Threatened Permanent resident, Los Alamos 
County, Bandelier National 
Monument, and Santa Fe 
National Forest lands 

Birds 

American peregrine 
falcon 

Falco peregrinus anatum Species of 
Concern, 
Conservation 
Concern 

Threatened Forages on LANL, nests and 
forages on adjacent lands 

Arctic peregrine 
falcon 

Falco peregrinus 
tundrius 

Species of 
Concern, 
Conservation 
Concern 

Threatened  

Bald Eagle Haliaeetus leucocephalus 
 

Threatened Threatened Observed as a migratory and 
winter resident along Rio Grande 
and adjacent LANL lands 

Bendire’s thrasher Toxostoma bendirei Conservation 
Concern 

  

Black-throated gray 
warbler 

Dendroica nigrescens Conservation 
Concern 

  

Crissal thrasher Toxostoma crissale Conservation 
Concern 

  

Feruginous hawk Buteo regalis Conservation 
Concern 

 Considered accidental or 
transient on Bandelier National 
Monument 

Flammulated owl Otus flammeolus Conservation 
Concern 

 Permanent resident on LANL 

Graces’s warbler Dendroica graciae Conservation 
Concern 

  



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
4-102 Concurrence Draft 7/9/2007 

Status a 

Common Name Scientific Name Federal State Notes 

Golden eagle Aquila chrysaetos Conservation 
Concern 

 Has been known to nest in the 
Los Alamos area, but not found 
every year 

Gray vireo Vireo vicinior Conservation 
Concern 

Threatened Considered accidental or 
transient on Bandelier National 
Monument 

Lewis’s woodpecker Melanerpes lewis Conservation 
Concern 

 Breeding resident on LANL 

Loggerhead shrike Lanius ludovicianus  Sensitive Considered accidental or 
transient on Bandelier National 
Monument 

Mexican spotted owl Strix occidentalis lucida Threatened Sensitive Breeding resident on LANL, 
Los Alamos County, Bandelier 
National Monument, and Santa 
Fe National Forest lands; critical 
habitat designated on Santa Fe 
National Forest lands 

Northern goshawk Accipiter gentilis Species of Concern Sensitive Observed as a breeding resident 
on Los Alamos County, LANL, 
Bandelier National Monument, 
and Santa Fe National Forest 
lands 

Northern harrier Circus cyaneus Conservation 
Concern 

 Considered rare or occasional on 
Bandelier National Monument 

Pinyon jay Gymnorhinus 
cyanocephalus 

Conservation 
Concern 

 Breeding resident on LANL 

Prairie falcon Falco mexicanus Conservation 
Concern 

  

Sage sparrow Amphispiza belli Conservation 
Concern 

 Breeding resident on LANL 

Southwestern willow 
flycatcher 

Empidonax traillii 
extimus 

Endangered Endangered Present on LANL and White 
Rock Canyon, Jemez Mountains, 
and near Española; potential 
nesting area on LANL 

Virginia’s warbler Vermivora virginiae Conservation 
Concern 

 Breeding resident on LANL 

Williamson’s 
sapsucker 

Sphyrapicus thyroideus Conservation 
Concern 

 Breeding resident on LANL 

Yellow-billed 
cuckoo 

Coccyzus americanus Candidate, 
Conservation 
Concern 

Sensitive Has been recorded along Rio 
Grande, adjacent to LANL 

Mammals 

Big free-tailed bat Nyctinomops macrotis  Sensitive Migratory visitor on Bandelier 
National Monument and Santa 
Fe National Forest lands; 
breeding resident on Los Alamos 
County 

Black-footed ferret Mustella nigripes Endangered   

Fringed myotis Myotis thysanodes  Sensitive Breeding resident on LANL 
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Status a 

Common Name Scientific Name Federal State Notes 

Goat Peak pika Ochotona princeps 
nigrescens 

Species of Concern Sensitive Observed on Los Alamos County 
and Bandelier National 
Monument lands 

Long-eared myotis Myotis evotis  Sensitive Breeding resident on LANL 

Long-legged myotis Myotis volans  Sensitive Breeding resident on LANL 

New Mexico 
meadow jumping 
mouse 

Zapus hudsonius luteus 
 

Species of Concern Threatened Permanent resident on Bandelier 
National Monument and Santa 
Fe National Forest lands; 
overwinters by hibernating 

Ringtail Bassariscus astutus  Sensitive Observed in Los Alamos County  

Spotted bat Euderma maculatum  Threatened Seasonal resident on LANL, 
Bandelier National Monument, 
and Santa Fe National Forest 
lands 

Townsend’s big-
eared bat 

Plecotus townsendii Species of Concern Sensitive Seasonal resident on LANL 

Western small-
footed myotis 

Myotis ciliolabrum  Sensitive Seasonal resident on LANL 

Yuma myotis Myotis yumanensis  Sensitive Summer resident on LANL, 
Los Alamos County, and Santa 
Fe National Forest lands 

a Status: 2695 
Endangered: 2696 

Federal – in danger of extinction throughout all or a significant portion of its range. 2697 
State – Animal:  any species or subspecies whose prospects of survival or recruitment in New Mexico are in jeopardy. 2698 
 – Plant:  a taxon listed as threatened or endangered under provision of the Federal Endangered Species Act, or is 2699 

considered proposed under the tenets of the Act, or is a rare plant across its range within the State, and of such 2700 
limited distribution and population size that unregulated taking could adversely impact it and jeopardize its survival 2701 
in Mexico. 2702 

Threatened: 2703 
Federal – likely to become endangered within the foreseeable future throughout all or a significant portion of its range. 2704 
State  –  Animal:  any species or subspecies that is likely to become endangered within the foreseeable future throughout all 2705 

or a significant portion of its range in New Mexico. 2706 
 – Plant:  New Mexico does not list plants as threatened. 2707 

Candidate:  Substantial information exists in U.S. Fish and Wildlife Service files on biological vulnerability to support 2708 
proposals to list as endangered or threatened. 2709 

Conservation Concern:  Migratory nongame birds that, without additional conservation actions, are likely to become candidates 2710 
for listing under the Endangered Species Act. 2711 

Sensitive:   Those taxa that, in the opinion of a qualified New Mexico Department of Game and Fish biologist, deserve special 2712 
consideration in management and planning, and are not listed as threatened or endangered by the State of New 2713 
Mexico. 2714 

Species of Concern: 2715 
Federal  – conservation standing is of concern, but status information is still needed; they do not receive recognition under 2716 

the Endangered Species Act. 2717 
State – a New Mexico plant species, which should be protected from land use impacts when possible because it is a 2718 

unique and limited component of the regional floral. 2719 
Sources:  LANL 2004e, 2006, NMAC 19.21.2, NMDGF 2004a, 2004b, NMNHP 2004, NMSF 2004, USFWS 2002, 2004a, 2720 

2004b. 2721 
 2722 

2723 
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A brief summary discussion of the Federal and state endangered and threatened species is 2723 

provided below.  The reader is referred to the 1999 SWEIS for more detailed information on these 2724 

and other species presented in Table 4–25.  DOE coordinates with the New Mexico Department 2725 

of Game and Fish and the U.S. Fish 2726 

and Wildlife Service to locate and 2727 

conserve protected and sensitive 2728 

species. 2729 

The wood lily (Lilium philadelphicum 2730 

L. var. anadinum (Nutt.) Ker) and 2731 

yellow lady’s slipper orchid 2732 

(Cyprepedium calceolus L. var. 2733 

pubescens (Willd.) Correll) are both 2734 

listed as endangered in New Mexico.  2735 

The wood lily grows in ponderosa pine, 2736 

mixed-conifer, and spruce-fir forests 2737 

and requires riparian areas.  This plant 2738 

has been observed on Los Alamos 2739 

County, Bandelier National Monument, 2740 

and Santa Fe National Forest lands.  2741 

The yellow lady’s slipper orchid, which 2742 

grows in mixed-conifer forests, also 2743 

requires riparian areas with moist soil 2744 

conditions.  It has been observed within 2745 

the Bandelier National Monument 2746 

(DOE 1999a). 2747 

The southwestern willow flycatcher 2748 

(Empidonax traillii extimus) (federally 2749 

and state-listed as endangered) occurs 2750 

in riparian habitats along rivers, streams, or wetlands.  Potential suitable nesting for this habitat 2751 

species is present on LANL but is limited to a single canyon area.  The southwestern willow 2752 

flycatcher has been observed at higher elevations in the Jemez Mountains west of LANL and at 2753 

lower elevations along the Rio Grande in the vicinity of Española.  A migrant willow flycatcher 2754 

was identified by song on LANL once during May 1997 and 2005.  However, the willow 2755 

flycatcher discovered on LANL cannot be confirmed to belong to the southwestern race 2756 

(DOE 1999a, LANL 2006). 2757 

The black-footed ferret (Mustella nigripes), which is listed as endangered by the U.S. Fish and 2758 

Wildlife Service, was last reported in New Mexico in 1934.  This species, which requires greater 2759 

than 80 acres (32 hectares) of prairie dog towns (for its prey base), has a low potential of 2760 

occurrence on LANL since no large prairie dog towns occur on the site (Keller and Koch 2001). 2761 

The Jemez Mountain salamander (Plethodon neomexicanus) is listed as threatened in New 2762 

Mexico.  It can be found in mixed-conifer forests and requires north-facing moist slopes.  It is a 2763 

LANL’s Habitat Management Plan Summary 

The LANL Threatened and Endangered Species Habitat 
Management Plan was developed to provide protection for 
threatened and endangered species that may reside on or 
use LANL property, as well as facilitating the implementation 
of DOE’s mission at LANL.  The three goals of the Plan are 
to: 1) develop a comprehensive management plan that 
protects undeveloped portions of LANL that are suitable or 
potentially suitable habitat for threatened and endangered 
species, while allowing current operations to continue and 
future development to occur with a minimum of project or 
operational delays or additional costs related to protecting 
species or their habitats; 2) facilitate DOE compliance with 
the Endangered Species Act and related Federal regulations 
by protecting and aiding in the recovery of threatened and 
endangered species; and 3) promote good environmental 
stewardship by monitoring and managing threatened and 
endangered species and their habitats using sound scientific 
principles.  The Plan consists of Areas of Environmental 
Interest, Site Plans, and Monitoring Plans.  Areas of 
Environmental Interest consist of a core area that contains 
important breeding or wintering habitat for a specific species 
and a buffer area around the core area.  The Site Plans 
contain descriptions of individual species, the Area of 
Environmental Interest for that species, and current impacts 
in the Area Environmental Interest.  Monitoring Plans 
describe the methodology used to determine if Federally 
listed species are present at LANL and may be designed to 
estimate reproduction, abundance, and distribution of the 
species at LANL. 
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permanent resident in Los Alamos County, Bandelier National Monument, and Santa Fe National 2764 

Forest (DOE 1999a). 2765 

Two federally threatened birds, the bald eagle (Haliaeetus leucocephalus) and Mexican spotted 2766 

owl (Strix occidentalis lucida), are found in the LANL region.  State-listed threatened birds 2767 

found in the area include the peregrine falcon (Falco peregrinus) (both subspecies), bald eagle, 2768 

and gray vireo (Vireo vicinior).  The bald eagle has been observed as a migratory and winter 2769 

resident along the Rio Grande and on adjacent LANL lands.  The Mexican spotted owl prefers 2770 

tall, old-growth forest in canyons and moist areas for breeding.  It is found in mixed conifer and 2771 

ponderosa forests and is a breeding resident on LANL, Los Alamos County, Bandelier National 2772 

Monument, and Santa Fe National Forest lands (DOE 1999a).  Mexican spotted owls were 2773 

recorded breeding on LANL from 1994 through 1999 and in 2005.  Although adult birds were 2774 

seen, there was no recorded breeding between 2000 and 2004 after the Cerro Grande fire.  In 2775 

2004, a resident Mexican spotted owl was confirmed in the north-central part of LANL; however 2776 

the nesting status of this bird was not determined.  In 2005, a second occupied territory in the 2777 

southwestern portion of LANL was confirmed to have a nesting pair and three young were 2778 

fledged (LANL 2006).  The peregrine falcon, which requires cliffs for nesting, has been found 2779 

within juniper savannah and pinyon-juniper, ponderosa pine, and mixed-conifer forests.  It 2780 

forages on LANL and nests and forages on adjacent lands.  The gray vireo uses riparian areas in 2781 

juniper savannah and pinyon-juniper forests.  It has been observed on Bandelier National 2782 

Monument. 2783 

Two state-threatened mammals have been found in the LANL area.  These include the New 2784 

Mexico meadow jumping mouse (Zapus hudsonius luteus) and spotted bat (Euderma 2785 

maculatum).  The former is found in mixed-conifer and spruce-fir forests and requires riparian 2786 

areas.  It is a permanent resident on Los Alamos County and Santa Fe National Forest lands.  The 2787 

spotted bat is found in pinyon-juniper woodland, ponderosa pine forest, and spruce-fir forest.  It 2788 

roosts in cliffs near water.  This species is a seasonal resident on Bandelier National Monument 2789 

and Santa Fe National Forest; it is a seasonal resident on LANL (DOE 1999a). 2790 

Habitat that is either occupied by federally protected species or that is potentially suitable for use 2791 

by these species in the future has been delineated within LANL; occupied habitat is protected as 2792 

if it were critical habitat4 for the species.  The Los Alamos Threatened and Endangered Species 2793 

Habitat Management Plan, implemented in 1999, identifies Areas of Environmental Interest for 2794 

various federally listed threatened or endangered species.  In general, an Area of Environmental 2795 

Interest consists of a core area that contains important breeding or wintering habitat for a specific 2796 

species and a buffer area around the core area.  The buffer protects the core area from 2797 

disturbances that would degrade its value.  Areas of Environmental Interest have been established 2798 

at LANL for the Mexican spotted owl, bald eagle, and southwestern willow flycatcher 2799 

(LANL 1998c).  Recently, changes in the boundaries for all Mexican Spotted Owl Area of 2800 

Environmental Interest have been approved by the U.S. Fish and Wildlife Service.  These 2801 

changes, which were made in response to implementation of a new habitat model, resulted in the 2802 

removal of some areas from the Areas of Environmental Interest and the addition of other areas.  2803 

                                                 
4 Critical habitat = specific areas occupied by a species on which are found those physical and biological features essential to 

its conservation and which may require special management consideration or protection.  These areas are designated by the 
U.S. Fish and Wildlife Service under the Endangered Species Act of 1973. 
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Areas of Environmental Interest have not been established for the black-footed ferret, since 2804 

suitable habitat for this species does not occur at LANL (DOE 2003f). 2805 

Although many of the Mexican spotted owl Areas of Environmental Interest received moderate- 2806 

and low-severity burns, part of the Sandia-Mortandad Area of Environmental Interest was 2807 

severely burned during the Cerro Grande Fire.  Habitat within the southwestern willow flycatcher 2808 

and bald eagle Area of Environmental Interest did not burn (DOE 2000f).  There is no evidence 2809 

that the fire caused a long-term change to the overall number of federally listed threatened or 2810 

endangered species inhabiting the region.  LANL’s species of greatest concern, the Mexican 2811 

spotted owl, was seen within weeks of the fire and in all subsequent breeding seasons; however, 2812 

there was no recorded breeding between 2000 and 2004.  It was not until 2005 that a nested pair 2813 

was observed.  Some State-listed species, including the Jemez Mountain salamander (Plethodon 2814 

neomexicanus), have undoubtedly been less fortunate and recovery of the species to pre-fire 2815 

levels may take a long time (LANL 2003c, 2006). 2816 

As noted above (see Section 4.1.1), 2,259 acres (914 hectares) have been conveyed to 2817 

Los Alamos County and transferred to the Department of the Interior to be held in trust for the 2818 

Pueblo of San Ildefonso.  Some of the areas that have been turned over to these two entities have 2819 

Areas of Environmental Interest for the Mexican spotted owl.  However, the LANL Threatened 2820 

and Endangered Species Habitat Management Plan (LANL 1998c), under which the Areas of 2821 

Environmental Interest are designated, is no longer in effect for conveyed or transferred land 2822 

(DOE 1999d). 2823 

4.5.5 Biodiversity 2824 

Biodiversity refers to the variety and variability among living organisms and the ecological 2825 

complexes in which they occur (EPA 2005b).  The major human-caused disturbance factors, 2826 

which are addressed in detail in the 1999 SWEIS and identified by the Council on Environmental 2827 

Quality as responsible for the decline in biodiversity at multiple scales, including global, 2828 

regional, and site-specific scales, are the following: 2829 

• Physical alteration of the landscape, 2830 

• Over harvesting, 2831 

• Disruption of natural processes, such as flooding and fires, 2832 

• Introduction of nonnative (exotic) species, 2833 

• Pollution, and  2834 

• Global climate change (which is considered outside the scope of this analysis). 2835 

Since publication of the 1999 SWEIS, development at LANL, the Cerro Grande Fire, the 2836 

conveyance and transfer of land, the drought, and the bark beetle outbreak have all had (or have 2837 

the potential to have) an effect on biodiversity.  For example, development has reduced available 2838 

habitat and fragmented the environment, thereby altering the composition of wildlife populations 2839 

present on the site.  Further, these factors may have broad scale detrimental impacts on soil 2840 

erosion.  The introduction of non-native plant species (also called exotic plants) can result from 2841 

the elimination of native species through land disturbance.  Presently there are 150 exotic plants 2842 

growing at LANL.  Certain actions initiated at LANL and at other land-management area across 2843 
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the Pajarito Plateau could act to positively affect the environment.  For example, the thinning of 2844 

forests will create a woodland environment closer to the one that existed prior to the advent of 2845 

fire suppression activities in the 1890s, which may serve to attract a more diverse animal 2846 

population back into the area. 2847 

Pollution impacts on ecosystems include direct lethal, sub-lethal, and reproductive effects 2848 

(including those resulting from bioaccumulation) and degradation of habitat.  Sub-lethal effects 2849 

of environmental contamination may indirectly cause mortality at widely varying temporal scales 2850 

and on widely varying levels of ecological organization.  Possible mechanisms include 2851 

immunological effects enhancing susceptibility to disease, alteration of nutrient cycles through 2852 

effects on bioavailability or uptake mechanisms, metabolic effects, and behavior modification 2853 

affecting ability to feed, hunt, avoid predation, or breed.  The contribution of pollutants to 2854 

environmental media by LANL operations is due primarily to past practices.  Long-term 2855 

monitoring of soils, sediment, water, and air, as well as biomonitoring, have not demonstrated 2856 

levels of contaminants that would pose a health risk, nor have there been obvious toxic effects 2857 

observed.  There is no evidence of any contaminants originating at LANL that would pose a risk 2858 

to recreational fishing in the Rio Grande and downstream of Cochiti Lake (LANL 2004e).  2859 

Monitoring data for a variety of environmental media are published annually in the site 2860 

Environmental Surveillance Reports (LANL 2002c, 2004a, 2004c, 2005j).   2861 

4.6 Human Health 2862 

The following sections summarize current information on public and worker health in and 2863 

around LANL.  The methods that are in place to monitor and reduce the risks to the public and 2864 

workers from all hazards are described in the 1999 SWEIS (see Chapter 4, Sections 4.6.1 and 2865 

4.6.2). 2866 

4.6.1 Public Health in the Los Alamos National Laboratory Vicinity 2867 

4.6.1.1 Cancer Incidence and Mortality in the Los Alamos Region 2868 

The 1999 SWEIS presented a detailed discussion of cancer incidence and mortality in the 2869 

Los Alamos region, based on national and regional statistics through about 1995.  The 1999 2870 

SWEIS summarized National Cancer Institute data for the State of New Mexico and its counties, 2871 

as well as the results of independent studies conducted to investigate reported increased 2872 

incidence of specific cancers in Los Alamos County and the surrounding communities.  This 2873 

section presents a summary of cancer incidence and mortality figures for the Los Alamos region 2874 

as derived from the most recent data made available by the National Cancer Institute 2875 

(through 2003). 2876 

Table 4–26 presents a summary of total cancer mortality, incidence of all cancers, and incidence 2877 

of selected cancer types for the State of New Mexico, as well as Los Alamos, Santa Fe, 2878 

Sandoval, and Rio Arriba Counties, for the period 1999 through 2003.  During that period, the 2879 

overall cancer incidence (412.2) and death rates (171.1) for the State of New Mexico were 2880 

somewhat below the national average (462.2 and 195.7, respectively).  Total cancer incidence in 2881 

Los Alamos County (434.9) and two of the three contiguous counties exceeded the State average, 2882 

although the rates in all four counties were below the national averages.  As reported in the 1993 2883 
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Los Alamos Cancer Rate Study (Athas and Key 1993), the incidence rates of melanoma of the 2884 

skin, prostate cancer, and female breast cancer remain elevated in Los Alamos County with 2885 

respect to the State averages.  The rate of thyroid cancer also exceeded the State average for the 2886 

period.  Cancers of the lung, colon, and rectum occurred at rates below the State averages.  Due 2887 

to the small number of reported cases and resulting statistical unreliability of the data, the rates of 2888 

non-Hodgkin’s lymphoma, ovarian cancer, brain cancer, leukemia, and stomach cancer in 2889 

Los Alamos County were not reported by the National Cancer Institute (NCI 2006). 2890 

Table 4–26  Five-Year Profile of Cancer Mortality and Incidence in the U.S., New Mexico, 2891 

and Los Alamos Region, 1999 through 2003 a 2892 

Statistic U.S. b New Mexico 
Los Alamos 

County 
Santa Fe 
County 

Sandoval 
County 

Rio Arriba 
County 

Average Deaths Per 
Year 

554,165 2,966 25 178 140 60 

Annual Death Rate 
(per 100,000) 

195.7  
(195.5, 196.0) 

171.1  
(168.4, 173.9) 

132.3  
(109.5, 160.1) 

147.7  
(138.0, 158.0) 

169.2  
(156.9, 182.3) 

163.4  
(145.3, 183.3) 

Annual Incidence Rate (per 100,000) 

 All sites c 462.2  
(461.4, 463.0) 

412.2  
(408.0, 416.5) 

434.9  
(394.0, 480.4) 

478.1  
(461.1, 495.5) 

444.8  
(424.9, 465.4) 

337.0  
(311.4, 364.3) 

 Brain and Other 
 Nervous System 

6.5  
(6.4, 6.6) 

5.6  
(5.1, 6.1) 

NA d 6.0  
(4.3, 8.3) 

4.7  
(2.9, 7.3) 

NA d 

 Breast (female) 124.9  
(124.4, 125.5) 

115.0  
(112.0, 118.1) 

127.2  
(98.7, 165.7) 

155.4 
(142.9, 168.8) 

123.6  
(109.8, 138.7) 

89.0  
(72.0, 109.0) 

 Colon and Rectum 52.0 
(51.7, 52.3) 

42.9  
(41.5, 44.3) 

39.8 
(28.0, 56.8) 

44.2  
(39.0, 49.8) 

50.8 
(44.2, 58.1) 

40.6  
(32.0, 50.9) 

 Leukemia 11.3  
(11.2, 11.4) 

12.5 
(11.7, 13.2) 

NA d 19.7  
(16.3, 23.5) 

13.3  
(10.0, 17.3) 

7.8  
(4.4, 12.9) 

 Lung and 
 Bronchus 

67.5  
(67.2, 67.8) 

46.9  
(45.5, 48.4) 

28.5  
(18.8, 43.7) 

42.0  
(36.9, 47.6) 

48.1  
(41.7, 55.4) 

32.4  
(24.6, 42.0) 

 Melanoma of Skin 16.6  
(16.4, 16.7) 

17.3  
(16.4, 18.2) 

29.6  
(20.0, 44.4) 

23.6  
(20.0, 27.7) 

19.1  
(15.2, 23.6) 

NA d 

 Non-Hodgkin’s  
 Lymphoma 

18.4  
(18.2, 18.5) 

15.6  
(14.7, 16.4) 

NA d 19.8  
(16.4, 23.7) 

17.9  
(14.0, 22.5) 

12.6  
(8.0, 19.1) 

 Ovary 13.1  
(12.9, 13.2) 

13.0 
(12.0, 14.1) 

NA d 15.3 
(11.5, 20.1) 

12.1  
(8.1, 17.5) 

NA d 

 Prostate 161.2  
(160.4, 161.9) 

152.2  
(148.3, 156.1) 

244.7  
(202.4, 296.6) 

198.3  
(182.0, 216.1) 

158.0  
(140.3, 177.7) 

151.4  
(126.6, 180.2) 

 Stomach 7.1  
(7.0, 7.2) 

7.1  
(6.5, 7.7) 

NA d 7.1  
(5.1, 9.7) 

7.3  
(5.0, 10.4) 

12.1  
(7.6, 18.6) 

 Thyroid 8.2  
(8.1, 8.3) 

10.2  
(9.5, 10.9) 

19.5  
(11.3, 33.5) 

10.8  
(8.4, 13.6) 

13.7 
(10.5, 17.6) 

12.6  
(8.1, 18.9) 

NA = not available. 
a Age-adjusted incidence rates.  95 percent confidence interval in parentheses. 
b The U.S. average number of deaths and annual death rate reported by the National Cancer Institute are for the entire 1999 

through 2003 rate period.  The U.S. annual incidence rates reported by the National Cancer Institute are for the year 2002. 
c All cancers, all races, both sexes. 
d Data not available.  When the number of reported cases is small, some data are suppressed in National Cancer Institute 

reports to ensure confidentiality and stability of rate estimates. 
Source:  NCI 2006. 
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In a study entitled Public Health Assessment, Final, Los Alamos National Laboratory, the 2894 

ATSDR of the U.S. Department of Health and Human Services Public Health Service reported 2895 

on its review of possible public exposures to radioactive materials and other toxic substances in 2896 

the environment near LANL (ATSDR 2006).  The study also examined the results of the 2897 

Los Alamos Cancer Rate Study (Athas and Key 1993), and a related work entitled Investigation 2898 

of Excess Thyroid Cancer Incidence in Los Alamos County (Athas 1996), and determined that 2899 

there were no data to link environmental factors, other than naturally occurring ultraviolet light 2900 

from the sun, with the observed incidence of any cancer in Los Alamos County.  The ATSDR 2901 

report concluded that, “Overall, cancer rates in the Los Alamos area are similar to cancer rates 2902 

found in other communities.  In some time periods, some cancers will occur more frequently and 2903 

others less frequently than seen in reference populations.  Often, the elevated rates are not 2904 

statistically significant.” 2905 

4.6.1.2 Radiation in the Environment around Los Alamos National Laboratory 2906 

Radiation in the environment around LANL is attributed to external, naturally-occurring 2907 

radiation and from past and present operations at LANL.  External radiation comes from two 2908 

sources that are approximately equal: cosmic radiation from space and terrestrial gamma 2909 

radiation from radionuclides naturally in the environment.  Doses from cosmic radiation range 2910 

from 50 millirem per year at lower elevations near the Rio Grande to about 90 millirem per year 2911 

in the mountains.  Doses from terrestrial radiation range from 50 to 150 millirem per year 2912 

depending on the amounts of natural uranium, thorium, and potassium in the soil. 2913 

The largest dose from radioactive material is from the inhalation of naturally occurring radon and 2914 

its decay products, which contribute about 200 millirem per year.  An additional 40 millirem per 2915 

year results from naturally-occurring radioactive materials in the body, primarily potassium-40, 2916 

which is present in all food and in all living cells. 2917 

In addition, members of the U.S. population receive an average dose of 50 millirem per year from 2918 

medical and dental uses of radiation, 10 millirem per year from manmade products such as stone 2919 

and adobe walls, and less than 1 millirem per year from global fallout from nuclear weapons 2920 

tests.  Because of the above factors, published estimates of the natural background doses received 2921 

by people in the area around LANL generally give a range of rounded values, from a low of 2922 

about 300 to a high of about 500 millirem per year (LANL 2006b).  For this reason, the natural 2923 

background dose varies and, for the purpose of this SWEIS, the typical LANL area resident is 2924 

assumed to receive a dose near the middle of this range (approximately 400 millirem per year) 2925 

from natural background sources. 2926 

Radiological Emissions Standards 2927 

Federal Government standards limit the dose that the public may receive from LANL operations. 2928 

The DOE public dose limit to any individual is 100 millirem per year received from all pathways 2929 

(that is, all ways in which people can be exposed to radiation, such as inhalation, ingestion, and 2930 

direct radiation).  The dose received from airborne emissions of radionuclides is further restricted 2931 

by the EPA dose standard of 10 millirem per year (40 CFR Part 61).  These doses are in addition 2932 

to exposures from natural background, consumer products, and natural resources. 2933 
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Radiological Dose Assessment 2934 

The LANL Environmental Surveillance and Compliance Program oversees the monitoring of the 2935 

site and surrounding region foodstuffs, air, water, and soil for radiation, radioactive materials, 2936 

and hazardous chemicals.  The information is used for continually determining time trends and to 2937 

assess potential risks to human health and the environment.  The information is published 2938 

annually in the LANL environmental surveillance report. 2939 

The 1999 SWEIS provided a dose assessment as reported in the LANL Environmental 2940 

Surveillance and Compliance at Los Alamos During 1996 (LANL 1997c).  The dose assessment 2941 

provided below was reported in Environmental Surveillance at Los Alamos During 2005 2942 

(LANL 2006b). 2943 

Doses, calculated and reported in the LANL Environmental Surveillance and Compliance 2944 

Reports are incremental (above background ) doses caused by operations at LANL.  Annual 2945 

radiation doses to the public are evaluated for three principal exposure pathways: inhalation, 2946 

ingestion, and direct (external) radiation.  Doses for the following cases are calculated: 2947 

• The entire population within 50 miles (80 kilometers) of the site, 2948 

• The maximally exposed individual (MEI) who is not on LANL or DOE property (referred 2949 

to as the offsite MEI), 2950 

• Residents in the Los Alamos Townsite and White Rock. 2951 

The doses from the first two cases above, for the past 13 years, are shown in Figures 4–26 and 2952 

4–27.  The two graphs are similar because LANSCE is the major contributor to both.  Generally, 2953 

the year-to-year fluctuations are the result of variations in the number of hours that LANSCE 2954 

operates, whereas the downward trend is the result of efforts to reduce LANSCE emissions by 2955 

installing delay lines and fixing small leaks.  The increase in 2005 occurred because LANSCE 2956 

operational time was over twice the 2004 level and a valve in the LANSCE emissions control 2957 

system was defective. 2958 

In addition, offsite doses to individuals from water ingestion, food ingestion, and direct exposure 2959 

from soil contamination are calculated based on measurements of radionuclide concentrations in 2960 

groundwater, surface water, sediments, surface soil, and radioactive content of foods. 2961 

Population within 50 Miles (80 kilometers) 2962 

The distribution of population has changed since the 1999 SWEIS.  Details are shown in 2963 

Table 4–27.  There is an increase in the total population within a 50 mile (80 kilometer) radius of 2964 

LANSCE (TA-53).  The effects on the population dose and accident analyses of the shift in 2965 

population will vary based on the meteorology of the area and which radionuclides are 2966 

dominating the assessment. 2967 
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 2968 
Figure 4–26  Annual Collective Dose (person-rem) to the Population within 2969 

50 Miles (80 kilometers) of Los Alamos National Laboratory 2970 

 2971 
Figure 4–27  Annual Dose (millirem) to the Maximally Exposed  2972 

Individual Offsite 2973 

Table 4–27  Changes in Population Distribution Since the 1999 SWEIS 2974 

Miles from LANL a 0 to 10 10 to 20 20 to 30 30 to 40 40 to 50 Total 
Percent 
Increase 

1999 SWEIS 19,919 50,046 85,602 30,563 56,175 242,305 – 

Current SWEIS 19,646 48,081 101,113 26,481 80,192 275,513 14 (33,208) 
a Centered at the Los Alamos Neutron Science Center (TA-53). 
Note:  To convert miles to kilometers, multiply by 1.6093. 
See Appendix C for further details. 
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The 2005 collective population dose attributable to LANL operations to persons living within 2975 

50 miles (80 kilometers) of the site was 2.46 person-rem.  Tritium contributed about 17 percent 2976 

of the dose, and short-lived air activation products such as carbon-11, nitrogen-13, and 2977 

oxygen-15 from LANSCE contributed about 83 percent.  This increase in the 2005 collective 2978 

population dose was due to a longer beam time (over twice that of 2004) at LANSCE and a 2979 

malfunction in the air emissions control system that was later fixed.  Until 2005, population 2980 

doses had declined from a high of about 4 person-rem in 1994 to less than 1 person-rem in 2004.  2981 

As of November 2006, the collective population dose was expected to decrease in 2006 to the 2982 

2004 level. 2983 

Offsite Maximally Exposed Individual 2984 

The offsite MEI is a hypothetical member of the public who, while not on LANL property, would 2985 

receive the largest dose from LANL operations.  During 2005, two potential MEI locations were 2986 

analyzed.  One was at East Gate along NM 502, at the east side of Los Alamos County.  East 2987 

Gate is normally the location of greatest exposure because of its proximity to LANSCE.  The 2988 

total dose to the MEI at the East Gate in 2005 was estimated at 6.46 millirem, of which 2989 

approximately 6.31 millirem would come from LANSCE.  Emissions from LANSCE stacks were 2990 

greatly elevated during 2005 due to longer beam operating time (almost 10 months in 2005 2991 

versus 4 months in 2004) and a malfunction in the air emissions control system.  As of 2992 

November 2006, the emissions were expected to return to the 2004 rates as a result of the 2993 

system’s repair and additional controls implemented in 2005. 2994 

The second location evaluated as a potential MEI in 2005 was the boundary of the Pueblo de San 2995 

Ildefonso Sacred Area north of Area G.  The dose at this location was calculated to be 2996 

approximately 0.9 millirem per year, less than the MEI dose at the East Gate.  The MEI dose of 2997 

6.46 millirem is below the 10 millirem per year airborne emissions dose limit for the public 2998 

(40 CFR Part 61).  The year-to-year fluctuations in the emission rate from LANSCE are the result 2999 

of variations in the number of hours that LANSCE runs.  The downward trend indicated in recent 3000 

years resulted from installing delay lines and fixing small leaks. 3001 

Onsite Maximally Exposed Individual 3002 

The onsite MEI is a member of the public who would receive a radiological dose from LANL 3003 

operations while onsite.  This MEI had been evaluated in previous years, but because of 3004 

increased security restrictions, members of the public are prevented from accessing many of the 3005 

technical areas.  This change, combined with the relocation of significant radiation sources, 3006 

makes an onsite MEI no longer applicable. 3007 

Doses in Los Alamos Townsite and White Rock 3008 

Los Alamos Townsite.  During 2005, the measurable contributions to the dose at an average 3009 

Los Alamos residence were as follows:  0.08 millirem from radionuclides produced at LANSCE 3010 

and 0.01 millirem from tritium.  Other nuclides contribute less than 0.02 millirem.  These doses 3011 

add up to 0.11 millirem. 3012 
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White Rock.  During 2005, the measurable contributions to the dose at an average White Rock 3013 

residence were as follows:  0.04 millirem from emissions at LANSCE and 0.01 millirem from 3014 

tritium.  Other nuclides each contribute less than 0.01 millirem.  These add up to 0.06 millirem. 3015 

Water (Ingestion Pathway) 3016 

The majority of radionuclides detected in groundwater samples collected during 2005 resulted 3017 

from the presence of natural radioactivity in these sources.  Tritium was the only radionuclide 3018 

detected in these groundwater samples that could possibly be attributed to LANL operations.  3019 

The highest concentration of tritium from a known or potential drinking water source 3020 

(349 picocuries per liter) was measured in a sample from an alluvial spring in Upper Los Alamos 3021 

Canyon, which is not a recognized drinking water supply.  This concentration was far below the 3022 

EPA maximum contaminant level of 20,000 picocuries per liter and results in a dose less than 3023 

0.1 millirem per year (LANL 2006b). 3024 

Soil (Direct Exposure Pathway) 3025 

Soil samples were collected on the perimeter of San Ildefonso Pueblo land within Mortandad 3026 

Canyon, downwind of Area G.  No samples had radionuclide concentrations above the Regional 3027 

Statistical Reference Levels.  As the strontium-90 and cesium-137 soil concentrations at the 3028 

sample location were less than the Regional Statistical Reference Levels for both radionuclides, 3029 

the doses from cesium-137 and strontium-90 concentrations in soil are most likely from global 3030 

fallout, not LANL.  The tritium could mainly come from three sources:  cosmic rays, nuclear 3031 

weapons testing, and LANL; however, the total dose from tritium in soil was virtually 3032 

nonexistent.  Similarly, transuranics (such as plutonium) may include a small contribution from 3033 

LANL, but the dose would be less than 0.1 millirem per year.  Finally, the isotopic mixture of 3034 

uranium was consistent with natural uranium.  Therefore, the LANL contribution to dose from 3035 

soil is less than 0.1 millirem per year, and the majority of the radionuclides detected are primarily 3036 

due to fallout (LANL 2006b). 3037 

Food (Ingestion Pathway) 3038 

Over the years, LANL staff has collected a variety of foodstuff samples (fruits, vegetables, 3039 

grains, fish, milk, eggs, honey, herbal teas, mushrooms, pinyon nuts, domestic animals, and large 3040 

and small game animals) from the surrounding area and communities to determine the impacts of 3041 

LANL operations on human health via the human food chain.  During 2005, predator and 3042 

bottom-feeding fish were caught at Abiquiu and Cochiti Reservoirs and purslane (Portulaca 3043 

species), a wild edible plant, was collected on the perimeter of San Ildefonso Pueblo within 3044 

Mortandad Canyon, downwind of Area G.  Fish caught at Abiquiu Reservoir serve as a 3045 

background population that is essentially removed from the influence of LANL because the 3046 

reservoir is upstream of the site.  Cochiti Reservoir is downstream of LANL and fish caught there 3047 

are potentially impacted by LANL operations.  A review of the radionuclide concentrations 3048 

indicated that the dose received from consuming predator and bottom-feeding fish caught at 3049 

Cochiti Reservoir would be much less than 0.1 millirem per year.  3050 

Purslane was again chosen for analysis in 2005 to better define the reasons for slightly higher 3051 

levels of some radionuclides in wild edible plants in 2004.  The analyses of the nine 3052 
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radionuclides in purslane plants collected from Mortandad Canyon on San Ildefonso Pueblo 3053 

lands showed that strontium-90 was the only radionuclide detected in concentrations above the 3054 

Regional Statistical Reference Level.  The highest level of strontium-90 in purslane plants from 3055 

Mortandad Canyon was below the screening level of 1 picocurie per gram.  Assuming 3056 

consumption of approximately 30 pounds of purslane per year, a total dose of approximately 3057 

0.1 millirem would be received from the consumption of wild purslane.  The LANL contribution 3058 

to the dose from consuming foodstuffs would be on the order of 0.1 millirem per year if wild 3059 

foodstuffs were collected and consumed.  In summary, the total annual dose to an average 3060 

resident from ingestion of fish and wild purslane was approximately 0.1 millirem. 3061 

4.6.1.3 Radionuclides and Chemicals in the Environment Around Los Alamos National 3062 

Laboratory 3063 

The risk to the public health from ingestion of water, foodstuffs, and from incidental ingestion of 3064 

soils and sediments was estimated in the 1999 SWEIS from environmental surveillance data 3065 

within and surrounding LANL.  As indicated in the 1999 SWEIS, the risk of toxicity and 3066 

carcinogenicity continues to be dominated by existing concentrations of radionuclides and 3067 

chemicals in environmental media due to naturally occurring materials, global fallout, and other 3068 

anthropogenic sources affecting the region, and historical operations (including emissions and 3069 

effluents, and accidental spills and releases). 3070 

Estimates of dose and risk from radioactive and nonradioactive contaminants potentially ingested 3071 

by residents, recreational users of LANL lands, and via special pathways are evaluated in 3072 

Appendix D of the 1999 SWEIS based on contaminant data published in Environmental 3073 

Surveillance Reports for the period between 1991 and 1997.  According to the 1999 SWEIS, the 3074 

total worst-case ingestion doses for the offsite resident of Los Alamos County and Non-3075 

Los Alamos County resident would be 11 and 17 millirem per year, respectively.  If this person is 3076 

also a recreational user of the Los Alamos canyons, drinking canyon water and ingesting canyon 3077 

sediments, the worst-case additional dose would range up to 1 millirem per year.  If the 3078 

individual has traditional American Indian or Hispanic lifestyles, the worst-case additional dose 3079 

would be 3 millirem per year (DOE 1999a).  Thus the worst-case individual could receive 15 and 3080 

21 millirem per year.  The associated excess latent cancer fatality risk for the offsite resident 3081 

would be in the range of 9 to 13 in one million (using a conversion risk factor of 0.0006 excess 3082 

latent cancer fatalities per rem). 3083 

Estimates were also made in the 1999 SWEIS of the potential health risk from nonradioactive 3084 

contaminants in groundwater, surface water, soils, and sediments, vegetables, fruit, and fish.  3085 

According to the 1999 SWEIS, the hazard indices for all detectable metals were generally less 3086 

than 1 (a Hazard Index of 1 or greater than 1 is considered indicative of a potential health hazard 3087 

to the exposed individual) and the latent cancer fatality risk less than one in one million per year. 3088 

Appendix C, of this SWEIS, re-examines the potential health risk to specific receptors from 3089 

contaminants in the environment around LANL.  Dose and risk were estimated using 3090 

environmental surveillance data reported over several years.  The reported concentrations were 3091 

averaged and a 95 percent upper confidence level (95 percent upper confidence limit) 3092 

concentration was determined for each contaminant in each of several foodstuffs and 3093 

environmental media.  Using published guidelines, consumption rates for specific foodstuffs and 3094 



Chapter 4 – Affected Environment 
 
 

 
7/9/2007 Concurrence Draft 4-115 

environmental media were selected to depict the exposure of residents to environmental 3095 

contaminants.  Exposures were calculated for typical (average) and high levels of consumption.  3096 

As represented by the Appendix C calculations, the ”Offsite Resident” is a person who depends 3097 

heavily on locally acquired foodstuffs (including some fish, game, and other wild foods) and 3098 

whose living habits and diet result in higher-than-average exposure to radionuclides and 3099 

chemicals in the environment.  Additional pathway components were analyzed to account for 3100 

exposures to an avid recreational user of wildlands at LANL (the “Recreational User”).  Finally, 3101 

several additional diet items (“Special Pathways”) were analyzed to assess the potential added 3102 

impacts to Native American, Hispanic, and other residents with traditional living habits and 3103 

diets.  Where appropriate, updated exposure pathway parameters and risk factors were used to 3104 

estimate the dose and risk from radioactive and nonradioactive contaminants in the environment. 3105 

The results of these analyses are not much different from those presented in the 1999 SWEIS.  As 3106 

represented by the sum of all the analyzed pathway components, the worst-case individual (an 3107 

“Offsite Resident” who is also a “Recreational User” and consumes the “Special Pathways” diet 3108 

items) would receive a radiation dose of 11 millirem per year and the associated excess latent 3109 

cancer fatality risk would be 6.6 in one million.  With the exception of several naturally-3110 

occurring metals, the hazard indices for all nonradioactive contaminants are again found to be 3111 

generally less than 1 and the latent cancer fatality risk less than 1 in one million per year.  The 3112 

findings of the 1999 SWEIS regarding exposure of Los Alamos County residents to naturally-3113 

occurring arsenic and beryllium are confirmed in Appendix C. 3114 

Arsenic and vanadium were identified as having a Hazard Index above 1 in groundwater that 3115 

supplies Los Alamos County and San Ildefonso Pueblo.  Excess latent cancer fatality risk from 3116 

arsenic greater than 1 in one million per year was also estimated for consumption of soils, 3117 

sediments, and surface water, by some residents and recreational users of LANL.  While the risk 3118 

associated with arsenic ingestion was greater than 1 in one million per year, the arsenic was not 3119 

associated with discharges at LANL.  Arsenic and vanadium are endemically present in the rocks, 3120 

soils, groundwater, and surface waters in the region in which New Mexico is located 3121 

(DOE 1999a). 3122 

Beryllium has no Hazard Index for ingestion exceeding 1.  However, excess latent cancer fatality 3123 

rates greater than 1 in one million are estimated in several pathways.  Beryllium concentrations in 3124 

waters, soils, and sediments are typical of those in background readings in the northern New 3125 

Mexico region.  Based on the environmental surveillance data from LANL, the portion of 3126 

beryllium associated with LANL operations is not a significant contributor to beryllium 3127 

concentrations in the immediate area of LANL (DOE 1999a). 3128 

Radionuclide and chemical concentrations in the environment around LANL are not expected to 3129 

change significantly over time.  If anything, they are expected to diminish with the radioactive 3130 

decay of the radionuclide constituents.  An event, however, with a potential for redistribution of 3131 

radionuclide and chemical constituents in the vicinity of LANL was the Cerro Grande fire that 3132 

occurred in May 2000.  The Cerro Grande Fire burned areas that were known or suspected to be 3133 

contaminated with radionuclides and chemicals, which raised concerns about health effects to the 3134 

public offsite.  Studies were conducted to determine radiological and nonradiological effects in 3135 

the vicinity of LANL after the fire (RAC 2002, LANL 2002e). 3136 
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The LANL study considered the possibility that the fire enhanced flooding in watersheds that 3137 

have residual contamination from early LANL operations (LANL 2002e).  The objective was to 3138 

estimate potential radiological and nonradiological effects from the fire that might have been 3139 

experienced by receptors most affected during calendar year 2000.  Observations and sampling 3140 

showed that the aftereffects of the Cerro Grande Fire resulted in increased concentrations of 3141 

radioactive and chemical contaminants in runoff and in sediments deposited during 2000.  The 3142 

predominance of these effects was caused by the increased mobilization of locally deposited 3143 

worldwide fallout or of naturally-occurring substances that were concentrated by the fire.  The 3144 

study concluded that none of the receptors most affected (residents of Totavi or direct and 3145 

indirect users of Rio Grande water) was likely to have experienced health effects as a result of 3146 

exposures to radioactive and nonradioactive contaminants during calendar year 2000. 3147 

The study performed by the Risk Assessment Corporation (RAC 2002), was performed at the 3148 

request of the NMED and was funded by DOE.  It was an independent assessment of public 3149 

health risks from radionuclides and chemicals associated with LANL releases as a result of the 3150 

fire.  The assessment covered releases to the air and to surface waters. 3151 

With regard to air releases, the Risk Assessment Corporation assessment indicated that 3152 

“exposure to LANL-derived chemicals and radionuclides released to the air during the Cerro 3153 

Grande Fire did not result in a significant increase in health risk over the risk from the fire itself” 3154 

(RAC 2002).  The risk of cancer from exposure to radionuclides and carcinogenic metals 3155 

released from vegetation that burned was greater than that from radionuclides and chemicals 3156 

released from contaminated sites at LANL.  All cancer risks were below the EPA established 3157 

range acceptable risks of 1 in one million to 1 in 10,000.  “Potential intakes of noncarcinogenic 3158 

LANL-derived chemicals exceeded acceptable intakes established by EPA at some locations on 3159 

LANL property” (RAC 2002).  However, the estimated intakes were conservative, and the actual 3160 

risks were likely overestimated. 3161 

Cancer risks from exposure to LANL-derived radionuclides and carcinogenic chemicals released 3162 

to the surface water as a result of the Cerro Grande Fire were within acceptable limits established 3163 

by the EPA.  Estimated intakes of noncarcinogenic LANL-derived chemicals were also less than 3164 

acceptable limits established by EPA.  Of the exposure scenarios considered, the estimated health 3165 

risks were highest for the hypothetical resident living year round on the bank of the Rio Grande 3166 

near the confluence of Water Canyon.  The most important type of exposure in terms of risk was 3167 

eating fish.  The potential annual cancer risk for that individual was calculated to be less than 3168 

3 in one million.  For comparison, this SWEIS (Appendix C) estimates a worst case ingestion 3169 

pathway dose of 0.0011 rem, which corresponds (using the current risk conversion factor of 3170 

0.0006 excess latent cancer fatalities per rem) to an excess latent cancer fatality risk of 6.6 in one 3171 

million. 3172 

In the Public Health Assessment (ATSDR 2006), ATSDR reviewed environmental monitoring 3173 

data from 1980 to 2001 and assessed past, current, and potential future human exposure 3174 

situations.  Based on the observed levels of various contaminants in the environment and the 3175 

potential exposure pathways, the ATSDR concluded that no harmful exposures due to chemical 3176 

or radioactive contamination detected in groundwater, surface soil, surface water and sediment, 3177 

air or biota are occurring or expected to occur in the future.  The data considered in the ATSDR 3178 

assessment included at least one full year of environmental monitoring results from the period 3179 
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following the Cerro Grande fire.  Retrieval of documents and data from the pre-1980 period is 3180 

continuing.  Based on the results of that retrieval effort, the ATSDR will determine if additional 3181 

actions need to be taken to evaluate pre-1980 potential exposures. 3182 

In 1999, the Centers for Disease Control and Prevention began the Los Alamos Historical 3183 

Document Retrieval and Assessment Project to systematically identify the information available 3184 

concerning past releases of chemicals and radionuclides from the site between 1943 and the 3185 

present.  In January 2006, the project team issued an interim report summarizing historical 3186 

operations at Los Alamos, materials that were used, materials that were likely released offsite, 3187 

development of residential areas around Los Alamos, and the relative importance of identified 3188 

releases in terms of potential health risks.  The results of efforts to use plutonium measurements 3189 

in soil around LANL to gain information about the potential magnitude of historical plutonium 3190 

releases were also presented.  The project is ongoing and the Centers for Disease Control and 3191 

Prevention has expressed its intent to work with stakeholders to evaluate whether historical 3192 

releases of radionuclides or other toxic materials from Los Alamos operations warrant more 3193 

detailed evaluation (CDC 2006). 3194 

4.6.2 Los Alamos National Laboratory Worker Health 3195 

This section summarizes operational health risk experience at LANL, including exposure of 3196 

workers to radioactive materials and hazardous materials resulting in intakes and recordable 3197 

incidents due to exposure or physical injuries from workplace hazards.  The 1999 SWEIS 3198 

contained a summary of radiological and chemical exposure and physical hazard incidents 3199 

affecting worker health at LANL during the 1990s.  It also included a summary of worker health-3200 

related studies at LANL as well as a description of all LANL worker health programs.  This 3201 

section provides information concerning worker safety, updated for the years 1999 to 2004. 3202 

Worker conditions at LANL have remained essentially the same as those identified in the 3203 

1999 SWEIS.  More than half the workforce remains routinely engaged in activities that are 3204 

typical of office and computing industries.  Much of the remainder of the workforce is engaged in 3205 

light industrial and bench-scale research activities.  Approximately one-tenth of the general 3206 

workforce at LANL continues to be engaged in production, services, maintenance, and research 3207 

and development within nuclear and moderate hazard facilities (LANL 2003g). 3208 

4.6.2.1 Worker Exposures to Ionizing Radiation 3209 

Occupational radiation exposures for workers at LANL from 1999 to 2005 are summarized in 3210 

Table 4–28.  The collective total effective dose equivalent (TEDE) for the LANL workforce 3211 

during 2005 was 156 person-rem, considerably lower than the workforce dose of 704 person-rem 3212 

projected in the 1999 SWEIS ROD (LANL 2006b). 3213 

Table 4–29 summarizes the highest individual dose data for 1999 through 2005.  The highest 3214 

individual doses in 2005 were 2.051, 1.603, 1.398, 1.285, and 1.146 rem.  There were no doses 3215 

that exceeded DOE’s 5 rem per year Radiation Protection Standard.  With one exception, all 3216 

worker doses were below the 2 rem per year performance goal set by the as low as reasonably 3217 

achievable Steering Committee in accordance with LANL procedures (LANL 2006a). 3218 
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Table 4–28  Radiological Exposures of Los Alamos National Laboratory Workers 3219 

Parameter Units 1999 2000 2001 2002 2003 2004 2005 

Collective TEDE 
(external plus internal) 

person-rem 131 196 113 164 241 125 156 

Number of workers with 
measurable dose 

Number 1,427 1,316 1,332 1,696 1,989 1,710 2,169 

Average measurable dose 
(external plus internal) 

Millirem 92 149 85 96 121 73 72 

Average measurable dose 
(external only) 

Millirem 90 65 83 95 111 68 69 

TEDE = total effective dose equivalent. 
Source:  LANL 2006a. 
 

Table 4–29  Highest Individual Doses to Los Alamos National Laboratory Workers a  3220 

1999 2000 2001 2002 2003 2004 2005 

1.910 1.048 1.284 2.214 3.0 b 1.539 2.051 

1.866 1.013 1.225 1.897 1.8 b 1.510 1.603 

1.783 0.905 1.123 1.813 1.710 1.500 1.398 

1.755 0.828 1.002 1.644 1.569 1.148 1.285 

1.749 0.815 0.934 1.619 1.214 1.061 1.146 
a Units = rem. 
b Two workers were exposed to plutonium-238 while performing pre-inventory checks at TA-55.  These radiation doses are 

revised down from what was originally reported. 
Sources:  LANL 2006a. 

 

The collective TEDE for 2005 is 75 percent of the 208 person-rem for 1993 through 1995 used as 3221 

a baseline in the 1999 SWEIS and significantly less than the 704 person-rem collective TEDE 3222 

projected in the 1999 SWEIS.  Several offsetting factors can be responsible for helping keep the 3223 

dose below the 1999 SWEIS baseline.  The primary factor is that pit manufacturing has not 3224 

become fully operational while other factors include: (1) changes in work load and types of work, 3225 

and (2) improvements in the as low as reasonably achievable program (LANL 2006a). 3226 

4.6.2.2 Non-ionizing Radiation, Chemical and Biological Exposures 3227 

Non-ionizing radiation refers to any type of electromagnetic radiation that does not carry enough 3228 

energy to ionize living material, that is, to completely remove an electron from an atom.  Because 3229 

non-ionizing radiation has lower energy than ionizing radiation, it has fewer health risks than 3230 

ionizing radiation.  Technologies used at LANL that generate non-ionizing radiation include 3231 

lasers, microwave-generating and radiofrequency devices, technologies that generate ultraviolet 3232 

radiation, video displays and instrumentation, welding, and security-related devices.  Devices 3233 

that generate nonionizing radiation are regulated by the U.S. Food and Drug Administration, 3234 

while worker exposures are regulated by the Occupational Safety and Health Administration.  3235 

Public exposures are not expected as any non-ionizing radiation generated by site operations are 3236 

localized in nature.  Devices that can generate larger amounts of non-ionizing radiation, such as 3237 

some lasers, can cause eye injury to anyone who looks directly into the beam or its mirror 3238 

reflection, or skin burns.  Worker exposures could occur because of equipment failure, improper 3239 

use of equipment, or non-adherence to procedures.  Mitigation measures include regular 3240 
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equipment maintenance and inspections, use of design measures such as interlocks that prevent 3241 

laser operation unless the enclosure is secured, and administrative controls and training.  3242 

Workers who operate more powerful lasers are required to have an eye examination, complete a 3243 

laser safety training course, and understand and follow applicable procedures. 3244 

The background chemical environment important to human health consists of the atmosphere, 3245 

which may contain hazardous chemicals that can be inhaled; drinking water, which may contain 3246 

hazardous chemicals that can be ingested; and other environmental media with which people may 3247 

come in contact (for example, soil through direct contact or ingestion).  Section 4.4.2 of this 3248 

chapter presents the atmospheric concentrations of the more prevalent chemicals.  The presence 3249 

of chemicals in surface and groundwater at LANL is presented in Section 4.3.1.3 and 3250 

Section 4.3.2.  Soil conditions are presented in Section 4.2.3.1 while chemical wastes generated 3251 

by site operations are presented in Section 4.9.3. 3252 

Adverse health impacts to the public are minimized through administrative and design controls to 3253 

decrease hazardous chemical releases to the environment and to achieve compliance with permit 3254 

requirements.  The effectiveness of these controls is verified through the use of monitoring 3255 

information and inspection of mitigation measures.  Health impacts to the public may occur 3256 

during normal operations at LANL via inhalation of air containing hazardous chemicals released 3257 

to the atmosphere by LANL operations.  Risks to public health from ingestion of contaminated 3258 

drinking water or direct exposure are also potential pathways. 3259 

Chemical exposure pathways to LANL workers during normal operations may include inhaling 3260 

the workplace atmosphere, drinking LANL potable water, and possible other contact (that would 3261 

lead to absorption through the skin) with hazardous materials associated with work assignments.  3262 

Workers are protected from hazards specific to the workplace through appropriate training, 3263 

protective equipment, monitoring, and management controls.  LANL workers are also protected 3264 

by adherence to the Occupational Safety and Health Administration and EPA occupational 3265 

standards that limit atmospheric and drinking water concentrations of potentially hazardous 3266 

chemicals.  Appropriate monitoring, which reflects the frequency and amounts of chemicals used 3267 

in the operation processes, ensures that these standards are met.  Additionally, DOE requirements 3268 

ensure that conditions in the workplace are as free as possible from recognized hazards that cause 3269 

or are likely to cause illness or physical harm.  Therefore, worker health conditions at LANL are 3270 

substantially better than required by standards. 3271 

LANL staff currently work with biological organisms as part of the national science and security 3272 

missions of the site.  Microorganisms are found naturally in the environment, yet only a very 3273 

small percentage of these can cause infection and mild to severe disease in humans.  Potential 3274 

worker exposures to microorganisms could occur through inhalation, ingestion, or cutaneous 3275 

contact with biological material generated from normal laboratory activity.  In addition, other 3276 

biohazardous materials with which workers may come in contact include animals and animal 3277 

carcasses through wildlife management programs, and sanitary waste at the Sanitary Wastewater 3278 

System, but these are considered minor sources of biological exposure as compared to the 3279 

microbiological materials used in projects related to the national security missions.  Work 3280 

conducted in the LANL biosciences laboratories are governed by safety and security 3281 

requirements for biohazardous materials as outlined in the document entitled “Biosafety in 3282 

Microbiological and Biomedical Laboratories” by the Centers for Disease Control and 3283 
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Prevention (see Appendix C).  Worker exposure to biohazardous material is primarily regulated 3284 

through the Occupational Safety and Health Administration.  Laboratory safety and security 3285 

measures are used to reduce or eliminate laboratory staff and the general public from potential 3286 

exposures to microorganisms being researched at LANL.  These mitigation measures include 3287 

safety equipment, laboratory design, administrative controls, training, and containment measures 3288 

for appropriate biohazardous material (see Appendix C).  There have been no public health 3289 

hazards attributed to LANL operations due to the use of these safety control measures for 3290 

biological laboratories. 3291 

4.6.2.3 Occupational Injuries and Illness 3292 

Table 4–30 summarizes occupational injury and illness rates at LANL from 1999 through 2005.  3293 

Occupational injury and illness rates for workers in 2005, although higher than some previous 3294 

years, continue to be small as shown in the table.  These rates correlate to reportable injuries and 3295 

illnesses during the year for 200,000 hours worked or roughly 100 workers (LANL 2006a). 3296 

Table 4–30  Occupational Injury and Illness Rates at Los Alamos National Laboratory a 3297 

Calendar Year 1999 2000 2001 2002 2003 2004 2005 

TRC b 2.52 1.97 1.96 2.39 2.30 2.86 2.80 

DART c 1.37 0.94 0.91 1.46 1.26 1.35 0.99 
a All workers, including University of California workers. 
b Total Recordable Cases, number per 200,000 hours worked. 
c Days away, restricted, or transferred, number of cases per 200,000 hours worked. 
Source:  LANL 2006a. 

 

4.6.3 Accident History 3298 

Accidents were discussed in the 1999 SWEIS.  Since 1999, accidents at LANL have included the 3299 

following.  On August 5, 2003, in a storage room in TA-55 a package containing residues from 3300 

plutonium-238 operations breached while being handled by two workers performing a pre-3301 

inventory check.  The breach was caused by degradation of the container.  The pressurized 3302 

release of materials from the package resulted in confirmed intakes of plutonium by both 3303 

workers.  The internal doses to the workers were initially estimated to be in excess of 10 rem 3304 

committed effective dose equivalent.  However, based on follow-up bioassay results, the 3305 

assigned doses were later revised downward to about 1.8 and 3 rem (NNSA 2003).  Cleanup of 3306 

the storage room, including repackaging of the nuclear materials, is ongoing with containers at 3307 

risk having been removed, or repackaged or temporarily mitigated prior to final repackaging.  3308 

Decontamination of the room will be completed upon completion of repackaging or removal of 3309 

the nuclear materials (LANL 2006). 3310 

On February 15, 2001, plutonium-238 was released into the air from a glovebox when the hot 3311 

nuclear material caused a crack in a technician’s uninsulated glove.  The accident was partially a 3312 

result of the failure to follow procedures for safely handling plutonium-238.  DOE investigated 3313 

allegations concerning this incident, along with radiological incident reports from 1999 and 2000 3314 

at TA-55.  As a result, recommendations were made, accepted by DOE, and instituted in 3315 

corrective actions at TA-55 (DOE 2003h). 3316 
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In March 2000, a radiological release of plutonium-238 occurred near a glovebox in the 3317 

Plutonium Facility at TA-55.  Seven workers had confirmed intakes of plutonium-238.  The 3318 

source of the release was a compression fitting in a contaminated vacuum line serving the 3319 

glovebox.  After an investigation was completed, lessons learned from this incident were 3320 

documented by DOE.  As a result, DOE performed a check of over 50,000 mechanical fittings at 3321 

TA-55 and corrected leak problems (DOE 2000c). 3322 

Since 1945, there have been 13 criticality accidents at LANL (LANL 2000c).  The accidents 3323 

occurred during processing, critical experiment setups, and operations.  These accidents resulted 3324 

in various levels of radiation exposure to involved workers and in no or little damage to the 3325 

equipment.  The early criticality accidents (prior to 1946) resulted in worker fatalities.  After 3326 

1947, remote criticality experiment facilities were constructed, leading to minimum doses to 3327 

workers from criticality accidents.  None of the accidents resulted in any significant exposure to 3328 

members of the public.  Although a number of criticality accidents were experienced at LANL in 3329 

the period from 1945 to the early 1980s, a review of more recent LANL annual environmental 3330 

and accident reports indicates that there have been no accidents since that time that have resulted 3331 

in significant adverse impacts to workers, the public, or the environment.  During the review 3332 

period, from 1986 to 1990, site operations were much greater than in previous years and higher 3333 

than anticipated for the future (DOE 2000c). 3334 

Beginning May 4, 2000, the Cerro Grande Fire damaged or destroyed 112 structures at LANL 3335 

and about 230 residential structures in the Los Alamos Townsite.  By the time it was contained 3336 

(16 days later), it had burned about 7,700 acres (3,110 hectares) within the boundaries of LANL.  3337 

DOE is conducting an extensive environmental monitoring and sampling program to evaluate the 3338 

effects of that fire at LANL.  The program will identify changes from pre-fire baseline conditions 3339 

that will aid in evaluating potential future impacts, especially those from any contaminants that 3340 

may have been transported offsite (LANL 2000c).  Effects from the fire on different 3341 

environmental resources are described in the applicable sections of this chapter. 3342 

In addition to the aforementioned radiological and wildfire accidents, a number of non-3343 

radiological accidents have occurred at LANL from 2000 to 2005.  On July 14, 2004, an 3344 

undergraduate student working with a LANL scientist using two lasers in an experiment suffered 3345 

a retinal traumatic hole in one eye caused by pulsed laser light.  This accident occurred because 3346 

neither experiment participant was wearing the required laser eye protection and they looked 3347 

directly down the laser beam path.  The employees involved further exacerbated this accident by 3348 

not reporting the incident immediately and securing the scene.  After this accident the LANL 3349 

director temporarily suspended all operations and ordered a complete safety review of the lab 3350 

(LANL 2004j, 2004m). 3351 

On May 27, 2005, a chemical accident occurred in TA-9 Building 21 resulting in injury to two 3352 

involved workers.  The workers were weighing a normally inert chemical material when it 3353 

experienced a chemical reaction that caused the release of energy.  Both employees suffered a 3354 

range of wounds, none of which were fatal and were treated at the Los Alamos Medical Center.  3355 

One employee was released from the center on the same day as the accident.  The event was 3356 

localized to the area immediately surrounding the location of the chemical handling 3357 

(Delucas 2005). 3358 
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In June 2005, two LANL workers were mixing hydrochloric and nitric acid to form a corrosive 3359 

liquid called aqua regia.  They both inhaled vapors that evolved during the mixing operation.  3360 

One employee had a temporary shortness of breath while the other suffered longer-term 3361 

respiratory symptoms, which eventually caused him to be hospitalized for six days.  Neither 3362 

employee suffered permanent injuries.  LANL management was not informed of this event until 3363 

after the hospitalized employee returned to work (Lenderman 2005).  During the last several 3364 

years, a number of incidents have occurred at TA-55 PF-4, which resulted in worker 3365 

contamination and doses due to plutonium-238 uptakes.  DOE investigated each incident, 3366 

analyzed it for root causes, and developed a set of recommendations.  The DOE Lessons Learned 3367 

Database was also updated with information from these incidents.  In each case, LANL staff 3368 

performed specific actions in the areas of procedures, training, inspection, and component 3369 

upgrading and replacement in order to address the root causes and preclude reoccurrence of the 3370 

event (DOE 2000b, 2003g, 2004b, 2004d). 3371 

4.6.4 Los Alamos National Laboratory Emergency Management and Response Program 3372 

Emergency response facilities and equipment, trained staff, and effective interface and 3373 

integration with offsite emergency response authorities and organizations support LANL’s 3374 

emergency management system.  LANL personnel maintain the necessary apparatus, equipment, 3375 

and Emergency Operations Center to respond effectively to virtually any type of emergency, not 3376 

only on the LANL site, but throughout the local community as well. 3377 

The Emergency Response and Management Program is operated out of a new two-story, 3378 

38,000-square foot (3,530-square-meter) Emergency Operations Center.  Construction of the 3379 

facility began in January 2002, and it became operational in December 2003.  The building 3380 

serves as the command center for responding agencies in an emergency and has space and 3381 

resources to house up to 120 personnel, including representatives from neighboring Pueblos, the 3382 

Federal Bureau of Investigation, the Federal Emergency Management Agency, DOE, U.S. Forest 3383 

Service, National Park Service, National Guard, New Mexico State Police, Los Alamos County 3384 

Police, Firefighters, Emergency Managers, the Red Cross, and others. 3385 

The Center’s multi-faceted communications includes a multi-band radio system; a media 3386 

interface and emergency broadcast system; a mobile communications van and mobile command 3387 

center, to which essential functions can be transferred immediately in an emergency; fixed wing 3388 

and helicopter surveillance; and emergency communications of all kinds.  More than 3389 

600 telephone and high-speed data lines serve the Emergency Operations Center.  The 3390 

Emergency Operations Center can receive video from fixed cameras monitoring traffic at key 3391 

points throughout Los Alamos County and LANL, and can control programmable signs that 3392 

advise motorists of emergency or traffic conditions on the main roads.  The Emergency 3393 

Operations Center information network includes a data mirror with the latest information on 3394 

facility conditions, hazardous material inventories, and other updates that would aid first 3395 

responders. 3396 

3397 
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LANL’s Emergency Response and Management Program effectively combines Federal and local 3397 

emergency response capabilities.  A coordinated effort to share emergency information with 3398 

Los Alamos County is a cornerstone of the Emergency Management Program.  LANL emergency 3399 

management staff and Los Alamos County police, fire, emergency medical, and 911 dispatch 3400 

personnel operate out of the LANL Emergency Operations Center.  It is the United States' first 3401 

Emergency Operating Center that combines Federal and local operations.  A computer-aided 3402 

dispatch system provides a centralized dispatch capability for the Los Alamos Police and Fire 3403 

Departments.  First responders from different agencies share real-time information from the same 3404 

Emergency Operations Center, resulting in a more coordinated emergency response. 3405 

The construction of the new Emergency Operations Center was initiated in response to the 3406 

destructive wildfires in northern New Mexico in the summer of 2000.  It replaces a cramped, 3407 

outdated facility that was located in TA-59, could accommodate only 16 people, and had limited 3408 

communications capabilities.  DOE, with assistance from the LANL Emergency Response and 3409 

Management staff, is responsible for initiating, coordinating, and reviewing all written 3410 

emergency response agreements.  The agreements serve as the basis for communicating roles and 3411 

responsibilities, dispatching mutual aid, carrying out emergency operations, and providing for 3412 

treatment and care of patients during an emergency event at LANL.  These agreements and 3413 

memoranda of understanding are established with county and state agencies, local fire and law 3414 

enforcement entities, and local emergency medical centers.  Key organizations and agencies 3415 

having mutual aid agreements with DOE and LANL are Los Alamos County Mutual Aid, 3416 

Los Alamos Medical Center, St. Vincent Hospital Mutual Assistance, Espanola Hospital, and 3417 

University of New Mexico Hospital.  DOE subcontracts with Los Alamos County for fire 3418 

department services. 3419 

There are several mechanisms to coordinate site emergency response plans and training 3420 

opportunities with local offsite response agencies.  Routine coordination between LANL staff 3421 

and offsite agencies is primarily handled through the Los Alamos County Local Emergency 3422 

Planning Committee, which meets monthly and is headed by the Los Alamos County Emergency 3423 

Manager.  The Planning Committee includes representatives from the Emergency Response and 3424 

Management Program, various Los Alamos County and nearby county emergency response 3425 

agencies, the National Forest Service, the National Park Service, and other interested parties.  3426 

County personnel are heavily involved in planning efforts for most LANL exercises, including 3427 

discussions on scenario selection.  Conversely, if a LANL training and exercise scenario does not 3428 

meet the county’s needs, the county runs its own scenario with LANL staff participating as a 3429 

response organization.  Furthermore, LANL personnel provide training at no cost to a variety of 3430 

county-associated response entities, including members of the bomb disposal and crisis 3431 

negotiation teams. 3432 

Operating under the oversight of the NNSA Los Alamos Site Office, LANL’s emergency 3433 

management and response system is a mature program with an acceptable level of readiness.  3434 

The program operates in accordance with applicable Federal requirements, including DOE 3435 

Order 151.1C Comprehensive Emergency Management System, and encompasses five main 3436 

areas: 3437 
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• Emergency planning activities, including the identification of hazards and threats, hazard 3438 

mitigation, development and preparation of emergency plans and procedures, and 3439 

identification of personnel and resources needed for an effective response; 3440 

• Emergency preparedness activities, including the acquisition and maintenance of 3441 

resources and the implementation of a training, drill, and exercise program; 3442 

• Emergency response activities, including the application of available resources to 3443 

mitigate the consequences of an emergency to workers, the public, the environment, 3444 

national security, and the initiation of recovery planning.  Trained LANL personnel, 3445 

including specialized teams such as the HazMat, Crisis Negotiation, and Hazardous 3446 

Devices teams are available to respond on a 24-hour basis; 3447 

• Emergency recovery activities, including planning and actions to return site or facility 3448 

operations to a normal state following termination of the emergency; and 3449 

• Emergency readiness assurance activities, including assessments, documentation, and 3450 

program management plans to ensure emergency capabilities are adequate. 3451 

LANL personnel are responsible for the development of the Wildland Fire Management Plan.  It 3452 

will be integrated into the existing Fire Protection Program and implemented and administered 3453 

by the Emergency Response and Management Program. 3454 

4.6.5 Los Alamos National Laboratory Security Program 3455 

LANL maintains special nuclear material inventories, classified matter, and facilities that are 3456 

essential to nuclear weapons production.  These security interests are protected against a range of 3457 

threats that include adversarial groups, theft or diversion of special nuclear material, sabotage, 3458 

espionage, and loss or theft of classified matter or government property. 3459 

LANL’s physical security protection strategy is based on a graded and layered approach 3460 

supported by an armed guard force trained to detect, deter, and neutralize adversary activities and 3461 

backed up by local, state, and Federal law enforcement agencies.  This strategy employs the 3462 

concept of defensible concentric layers where each layer provides addition controls and 3463 

protections. 3464 

The defense-in-depth approach begins in the airspace above LANL, which is restricted to 3465 

approximately 5,000 feet (1,500 meters) above the ground surface.  On the ground protection 3466 

begins at the site perimeter and hardened access control points and builds inwardly to facility 3467 

exteriors and designated interior zones and control points. 3468 

Both staffed and automated access control systems limit entry into areas and facilities to 3469 

authorized individuals.  Additional security measures include random stops and inspections of 3470 

cars.  Automated access control systems use booths, turnstiles, doors, and gates controlled by 3471 

magnetic-stripe badge readers and hand-geometry personal identifiers.  Escorting requirements 3472 

provide access controls for visitors entering security areas.  Access control is also provided 3473 

through control of the selection, use issuance, and safeguarding of keys and cores for locks. 3474 
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Entrance and exit inspections and portal systems with metal detectors, nuclear material monitors, 3475 

explosives detectors, and X-ray machines are used to prevent unauthorized introduction or 3476 

removal of prohibited items and security interests.  The guard force also performs random roving 3477 

inspections throughout the site.  Additionally, handlers use highly trained explosives detection 3478 

and drug detection dogs to conduct random and systematic inspections.  The LANL contractor 3479 

uses truck and package inspection facilities with detection equipment and canine support to 3480 

segregate, inspect, and stage materials prior to delivery. 3481 

Physical security protection also includes barriers, electronic surveillance systems, and intrusion 3482 

detection systems that form a comprehensive site-wide network of monitored alarms.  Various 3483 

types of barriers are used to delay or channel personnel, or to deny access to classified matter, 3484 

special nuclear material, and vital areas.  Barriers are used to direct the flow of vehicles through 3485 

designated entry control portals and to deter and prevent penetration by motorized vehicles where 3486 

vehicular access could significantly enhance the likelihood of a successful malevolent act.  3487 

Barriers may be passive and designed to require the use of special tools and high explosives to 3488 

penetrate them.  Barriers may also have an active component designed to dispense an obscuration 3489 

agent, viscous barrier, or sensory irritant. 3490 

Tamper-protected surveillance, intrusion detection, and alarm systems designed to detect an 3491 

adversary action or anomalous behavior inside and outside LANL facilities are paired with 3492 

assessment systems to evaluate the nature of the adversary action.  Random patrols and visual 3493 

observation are also used to deter and detect intrusions.  Penetration-resistant alarmed vaults and 3494 

vault-type rooms are used to protect classified materials. 3495 

Guards are stationed in mobile and fixed posts around LANL 24 hours a day, 365 days a year.  3496 

They are trained and equipped to respond to alarms and adversary action in accordance with 3497 

well-designed and thoroughly tested plans using specialized equipment and weapons. 3498 

4.7 Cultural Resources 3499 

Cultural resources are human imprints on the landscape and are defined and protected by a series 3500 

of Federal laws, regulations, and guidelines.  To fully meet the requirements of these laws, 3501 

regulations, and guidelines, DOE is implementing A Plan for the Management of the Cultural 3502 

Heritage at Los Alamos National Laboratory, New Mexico (LANL 2006k).  Implementation of 3503 

this plan, which has undergone public review, involves a Programmatic Agreement between 3504 

DOE, the Advisory Council on Historic Preservation, and the New Mexico State Historic 3505 

Preservation Office (DOE 2006b).  By carrying out the terms of the agreement, DOE will fulfill 3506 

its responsibilities under Section 106 of the National Historic Preservation Act. 3507 
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The three general categories of cultural resources addressed in this section are archaeological 3508 

resources, historic buildings and structures, and traditional cultural properties.  Archaeological 3509 

resources include any material 3510 

remains of past human life or 3511 

activities which are of 3512 

archaeological interest, including 3513 

items such as pottery, basketry, 3514 

bottles, weapons, rock art and 3515 

carvings, graves, and human 3516 

skeletal materials.  The term also 3517 

applies to sites that can provide 3518 

information about past human 3519 

lifeways.  Historic buildings 3520 

include buildings or other 3521 

structures constructed after 1942 3522 

and LANL-era buildings that have 3523 

been evaluated for eligibility to the 3524 

National Register of Historic 3525 

Places (NRHP).  Traditional 3526 

cultural properties are defined as a 3527 

place of special heritage value to 3528 

contemporary communities (often, 3529 

but not necessarily, American 3530 

Indian groups) because of their 3531 

association with the cultural 3532 

practices or beliefs that are rooted 3533 

in the histories of those 3534 

communities and are important in 3535 

maintaining the cultural identity of 3536 

the communities (LANL 2006k). 3537 

Occupation and use of the Pajarito 3538 

Plateau began as early as 3539 

10,000 BC as foraging groups used 3540 

the area for gathering and hunting 3541 

large game animals.  Since that 3542 

time a succession of peoples have 3543 

populated the area as reflected in 3544 

the rich archaeological resources and historic buildings and structures that are present.  The 3545 

chronological sequence associated with the cultural history for the northern Rio Grande is 3546 

presented in Table 4–31.  A detailed description of each period is provided in A Plan for the 3547 

Management of the Cultural Heritage at Los Alamos National Laboratory, New Mexico 3548 

(LANL 2006k). 3549 

LANL’s Cultural Resources Management Plan 

A Plan for the Management of the Cultural Heritage at 
Los Alamos National Laboratory, New Mexico (Cultural 
Resources Management Plan) defines the responsibilities, 
requirements, and methods for managing cultural resources at 
LANL.  It provides a series of steps and procedures for 
complying with Federal historic preservation laws and 
regulations, such as the National Historic Preservation Act and 
the Native American Graves Protection and Repatriation Act, 
as well as DOE policies and directives related to cultural 
resources protection.  

Critical to success of the Cultural Resources Management 
Plan are strategies that effectively administer those cultural 
resources warranting long-term protection while at the same 
time facilitating land-use flexibility in support of the DOE 
mission at LANL. The Plan supports this by specifying steps for 
the timely integration of cultural resource concerns and reviews 
into program and project planning.   

The initial step is notification about a proposed project by the 
responsible organization at LANL.  Cultural resources in an 
area of potential effects are next identified by reviewing 
background information and conducting additional studies, as 
necessary.  Approximately 800 to 1000 cultural resource 
reviews of projects are performed at LANL each year. 

Cultural resources are then assessed to determine if adverse 
effects could occur and to identify ways to avoid, minimize, or 
resolve any anticipated consequences.  Project reviews and 
evaluations might also involve field checks by qualified cultural 
resource managers. Additionally, DOE consults with State or 
Tribal Historic Preservation Officers, as well as other 
knowledgeable parties, as appropriate.   

Finally, a plan is formulated to resolve any anticipated adverse 
effects. Actions that might be undertaken could include 
avoiding the cultural resource, modifying the undertaking to 
minimize adverse effects, completely documenting the 
property, and wholly or partially excavating the site. As 
necessary, the boundaries of a cultural resource are clearly 
marked prior to initiating physical work on a project to assist in 
avoiding any adverse effects. 
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Table 4–31  Culture History Chronology for Northern Rio Grande Specific to Los Alamos 3550 

National Laboratory and the Pajarito Plateau 3551 

Culture Period Dates Culture Period Dates Culture Period Dates 
Clovis 9500 to 8000 BC 

Folsom 9000 to 8000 BC 

Paleoindian 

Late Paleoindian 8000 to 5500 BC 

Jay 5500 to 4800 BC 

Bajada 4800 to 3200 BC 

San Jose 3200 to 1800 BC 

Armijo 1800 to 800 BC 

En Medio 800 BC to AD 400 

Archaic 

Trujillo AD 400 to 600 

Early Developmental AD 600 to 900 

Late Developmental AD 900 to 1150 

Coalition AD 1150 to 1325 

Ancestral Pueblo 

Classic AD 1325 to 1600 

Early Historic Pajarito Plateau AD 1600 to 1890 American Indian, Hispanic, and 
Euro-American Homestead AD 1890 to 1943 

Manhattan Project AD 1942 to 1946 Federal Scientific Laboratory 

Cold War 
(Early Cold War) 

AD 1956 to 1990 
(AD 1946 to 1956) 

Source:  LANL 2006k. 
 

Two potential National Historic Landmarks and one potential National Register Historic District 3552 

have been proposed at LANL.  The former includes the “Project Y” Manhattan Project and 3553 

Los Alamos National Laboratory Ancestral Pueblo National Historic Landmarks.  “Project Y” of 3554 

the Manhattan Project lasted only four years (1942 through 1946), but represented one of the 3555 

defining moments of recent world history.  The main goal of “Project Y” was the immediate 3556 

development and possible deployment of the world’s first atomic weapon.  The potential 3557 

Los Alamos National Laboratory Ancestral Pueblo National Historic Landmark would consist of 3558 

four discrete units totaling 132 acres (53.4 hectares) and would recognize a number of the 3559 

Ancestral Pueblo archaeological sites that are especially important due to integrity of location 3560 

and the nature of the resource (LANL 2006k). 3561 

The potential Los Alamos Archaeology National Register Historic District would consist of a 3562 

number of sites and clusters of sites that, while not deemed of sufficient significance to be 3563 

considered for inclusion in the two potential National Historic Landmarks, nevertheless are 3564 

important to the State of New Mexico and to the Nation.  The proposed National Register 3565 

Historic District would contain a total of 10 discrete components with a combined size of 3566 

1,496 acres (605.4 hectares).  Included are six complexes rich in resources dating from the 3567 

Archaic Period through the Ancestral Pueblo Classic Period and four components relating to the 3568 

Homestead Period (LANL 2006k). 3569 

4.7.1 Archaeological Resources 3570 

As of 2005, archaeological surveys have been conducted on approximately 90 percent of the land 3571 

within LANL boundaries with 86 percent having been intensively surveyed.  This represents an 3572 

increase of 15 percent in the total area surveyed since publication of the 1999 SWEIS.  The 3573 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
4-128 Concurrence Draft 7/9/2007 

majority of these surveys emphasized American Indian cultural resources.  Information on these 3574 

resources was obtained from the LANL cultural resources database, which is organized primarily 3575 

by site type.  A total of 1,915 archaeological resource sites have been identified at LANL.  Of 3576 

these, 1,776 are prehistoric sites related to the Paleoindian, Archaic, and Ancestral Pueblo 3577 

Cultures and 139 are related to the early American Indian, Hispanic, and Euro-American 3578 

Cultures.  Although about 400 archaeological resource sites have been determined to be NRHP-3579 

eligible, most of the remaining sites have yet to be formally assessed and are therefore assumed 3580 

to be eligible until assessed (LANL 2006k). 3581 

Following the Cerro Grande Fire, surveys identified 333 archaeological resource sites that were 3582 

impacted.  Of these sites, 269 were damaged by the fire, 35 by suppression activities, and 29 by 3583 

rehabilitation activities.  Damage included direct loss, soot staining, spalling, and cracking of 3584 

stone masonry walls of Ancestral Pueblo field houses and room blocks, and exposure of artifacts 3585 

from erosion.  The fire offered the opportunity for rehabilitation of selected Ancestral Pueblo 3586 

archaeological sites and such work, including erosion control, placing protective fences, and tree 3587 

thinning (to protect sites from future fires), was conducted at 107 sites (LANL 2004e).  The 3588 

Cerro Grande Fire also affected a number of homestead era sites with many wooden structures 3589 

being burned.  The Grant and Gomez homesteads located in Water Canyon and north of Pajarito 3590 

Canyon, respectively, are two examples where the fire and subsequent rehabilitation measures 3591 

damaged or destroyed Homestead Period resources (LANL 2006k).  Additionally, the fire, as 3592 

well as the tree thinning measures taken to reduce wildfire hazard, resulted in the discovery of 3593 

447 new archaeological sites (LANL 2006). 3594 

The conveyance and transfer of land has resulted in archaeological sites being removed from 3595 

DOE protection (LANL 2002a).  Archaeological protection easements are a means by which 3596 

these resources may be protected.  Such easements have been established on 79.5 acres 3597 

(32 hectares) of TA-74, which has largely been conveyed to Los Alamos County in order to 3598 

protect 31 archaeological sites.  Protective easements will also be established in Rendija Canyon 3599 

to protect traditional cultural properties and allow access to these properties by San Ildefonso and 3600 

Santa Clara Pueblos.  These easements are being set up with a private conservation trust to 3601 

provide protection in perpetuity (LANL 2004e, 2004h). 3602 

Since publication of the 1999 SWEIS, a number of actions have occurred that have affected 3603 

archaeological resources at LANL.  Vandalism to two sites within the Rendija Canyon Tract was 3604 

caused when vehicles drove through the sites during a holiday weekend.  This tract is to be 3605 

conveyed to Los Alamos County.  Additionally, a contractor associated with the West Jemez 3606 

Road Upgrade Project drove through an archaeological site.  In both cases, corrective actions 3607 

were taken to prevent any recurrence (LANL 2006). 3608 

4.7.2 Historic Buildings and Structures 3609 

In terms of the historic built environment, there are a total of 510 buildings and structures that 3610 

date to the Manhattan Project and early Cold War.  Of these, 31 date to the Manhattan Project.  A 3611 

total of 179 of these 510 buildings and structures have been evaluated for eligibility for inclusion 3612 

in the NRHP, of which 98 have been determined eligible and 81 not eligible.  These figures 3613 

include a small number of structures younger than 50 years in age that are likely to be deemed of 3614 

exceptional national significance and are thus eligible for inclusion in the NRHP despite not yet 3615 
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having achieved the 50-year-old age limit normally required for inclusion.  These potentially 3616 

exceptional structures are those identified as the 15 “SWEIS Key Facilities” in the 1999 SWEIS 3617 

(LANL 2006k). 3618 

A number of factors have served to greatly reduce the number of Manhattan Project buildings 3619 

still extant as of October 2004.  These include (1) the expedient initial construction of the 3620 

original buildings and structures; (2) post-Manhattan Project infrastructure development 3621 

particularly during the late 1950s and early 1960s, and again beginning in the late 1990s through 3622 

the first decade of the 21st century; (3) the development of the Los Alamos townsite during the 3623 

1950s and 1960s; (4) the Cerro Grande Fire; and (5) contamination of some buildings by asbestos 3624 

and radioactive isotopes.  As of 2003, only 28 Manhattan Project buildings retained sufficient 3625 

historical and physical integrity for listing on the NRHP, and only a handful are deemed suitable 3626 

for long-term preservation and interpretation (LANL 2006k).  Additionally, the decrease in the 3627 

number of historic buildings reported in the 1999 SWEIS is due to no longer counting temporary 3628 

and modular properties, shed, and utility features associated with the Manhattan Project and Cold 3629 

War Periods.  These properties were removed from the count because they are exempt from 3630 

review under terms of the Programmatic Agreement between DOE, the New Mexico State 3631 

Historic Preservation Office, and the Advisory Council on Historic Preservation (DOE 2006b). 3632 

As a result of the conveyance and transfer of 2,259 acres (914 hectares) of land to Los Alamos 3633 

County and the Pueblo of San Ildefonso, two historic buildings have been removed from DOE 3634 

protection.  Archaeological protection easements established within TA-74 (see Section 4.7.1) 3635 

will protect one of these resources (LANL 2006). 3636 

Since publication of the 1999 SWEIS, two historic sites associated with the Manhattan Project 3637 

have been affected by the TA-33 Remodeling Project and road construction at the TA-8 Gun 3638 

Site.  In the case of the TA-33 Remodeling Project, a rollup door on a Manhattan Project building 3639 

was removed before consultation and documentation was carried out.  Corrective action included 3640 

photographic documentation of the building after the door was removed, along with the creation 3641 

of archival quality negatives from digital photographs taken prior to the door removal.  The 3642 

Manhattan Project complex at the TA-8 Gun Site was disturbed by road construction; however, 3643 

corrective actions, including restoring the parking lot area, establishing a new access road, 3644 

constructing a retaining wall, and reseeding disturbed areas, have been completed (LANL 2006).  3645 

An additional Manhattan Project site, the V-site, was affected by the Cerro Grande Fire.  The 3646 

remaining standing building at the site is currently being stabilized as part of the “Save America 3647 

Treasures” program (LANL 2006k). 3648 

4.7.3 Traditional Cultural Properties 3649 

Within LANL’s boundaries there are ancestral villages, shrines, petroglyphs (carvings or line 3650 

drawings on rocks), sacred springs, trails, and traditional use areas that could be identified by 3651 

Pueblo and Hispanic communities as traditional cultural properties.  According to the DOE 3652 

compliance procedure, American Indian Tribes may request permission for visits to sacred sites 3653 

within LANL boundaries for ceremonies (DOE 1999a). 3654 

When a project is proposed, LANL arranges site visits with Tribal representatives from the San 3655 

Ildefonso, Santa Clara, Jemez, and Cochiti Pueblos as appropriate to solicit their concerns and to 3656 
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comply with applicable requirements and agreements.  Provisions for coordination among these 3657 

four Pueblos and DOE are contained in Accords that were entered into in 1992 for the purpose of 3658 

improving communication and cooperation among Federal and Tribal Governments 3659 

(DOE 1999a). 3660 

During preparation of the 1999 SWEIS, consultations were conducted with 19 American Indian 3661 

Tribes and two Hispanic communities to identify cultural properties important to them in the 3662 

LANL region.  All of the consulting groups stated that they had at least some traditional cultural 3663 

properties present on or near LANL.  Categories and numbers of traditional cultural properties 3664 

identified included 15 ceremonial and archaeological sites, 14 natural features, 3665 

10 ethonobotanical sites, 7 artisan material sites, and 8 subsistence features.  Although these 3666 

resources were stated as being present throughout LANL and adjacent lands; no specific features 3667 

or locations were identified that would permit formal evaluation and recognition as traditional 3668 

cultural properties.  In addition to physical cultural entities, concern has been expressed that 3669 

“spiritual,” “unseen,” “undocumentable,” or “beingness” aspects can be present at LANL that are 3670 

an important part of American Indian culture (DOE 1999a). 3671 

A “Comprehensive Plan for the Consideration of Traditional Cultural Properties and Sacred Sites 3672 

at Los Alamos National Laboratory, New Mexico” was sent by DOE to 26 different Tribes to 3673 

help complete the traditional cultural properties identification and evaluation process begun in 3674 

the 1999 SWEIS.  As of September 30, 2005, this process had narrowed the number of Tribes 3675 

with active traditional cultural properties concerns on LANL to the Pueblo of San Ildefonso, the 3676 

Pueblo of Santa Clara (Rendija Canyon), and possibly the Pueblo of Cochiti.  DOE maintains 3677 

ongoing discussions with these pueblos.  Such discussions with the Pueblo of San Ildefonso have 3678 

identified one traditional cultural property, which is in the process being forwarded to the New 3679 

Mexico State Historic Preservation Office for review and concurrence.  In addition, several other 3680 

locations have been identified by the Pueblo of San Ildefonso for consideration as traditional 3681 

cultural properties.  None of these are locations that would have a significant impact on current 3682 

mission activities at LANL. 3683 

The Cerro Grande Fire did not damage any known traditional cultural properties with the 3684 

exception of light damage to one site in Rendija Canyon.  Subsequent rehabilitation and fire 3685 

prevention was carried out at all traditional cultural properties within the Rendija Canyon.  The 3686 

conveyance of the Rendija Tract to Los Alamos County would affect a number of traditional 3687 

cultural properties (LANL 2002a). 3688 

A number of traditional cultural properties were identified in the Rendija Canyon Tract in 1993 3689 

in response to the then proposed Bason Land Exchange (LANL 2002a); another traditional 3690 

cultural property was identified during the Land Conveyance and Transfer Project.  Although not 3691 

directly disturbed, seven traditional cultural properties within the tract were threatened by 3692 

persons driving through a traditional cultural properties-dense area and by disturbance through 3693 

the removal of stones to use in the apparent burial of a pet.  Corrective actions have been taken in 3694 

order to prevent further damage to these sites including placing fencing around all traditional 3695 

cultural properties in the Rendija Canyon Tract, posting areas as environmentally sensitive, 3696 

documenting damage, strengthening gates, and installing surveillance cameras.  Additionally, 3697 

discussion have been held with Santa Fe National Forest archaeologists and recreation specialists 3698 
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to formulate a shared strategy for helping to prevent or limit future vandalism in Rendija Canyon 3699 

(LANL 2006). 3700 

4.8 Socioeconomics and Infrastructure 3701 

This section describes changes that have occurred in the LANL socioeconomic region of 3702 

influence and LANL site infrastructure since the publication of the 1999 SWEIS.  These changes 3703 

have been compared to impact projections made in the 1999 SWEIS for the Expanded Operations 3704 

Alternative at LANL.  This comparison provides an appraisal of whether those projected impacts 3705 

continue to fall within the operating envelope established by the 1999 SWEIS with regard to 3706 

impacts on socioeconomic conditions in the region of influence and demands and usage of LANL 3707 

site infrastructure. 3708 

4.8.1 Socioeconomics 3709 

Socioeconomic impacts are defined in terms of changes to the demographic and economic 3710 

characteristics of a region.  The number of jobs created by the Proposed Action could affect 3711 

regional employment, income, and expenditures.  Job creation is characterized by two types: 3712 

(1) construction-related jobs, which are transient in nature and short in duration, and thus less 3713 

likely to impact public services; and (2) operations-related jobs, which would last longer, and 3714 

thus could create additional public service requirements in the region of influence. 3715 

In order to determine whether socioeconomic impacts in the region of influence since publication 3716 

of the 1999 SWEIS are below, at, or above levels predicted for the Expanded Operations 3717 

Alternative, comparisons were made between site employment projections predicted in the 3718 

1999 SWEIS and those reported in the SWEIS Yearbook – 2005 (LANL 2006a) and other site 3719 

documents. 3720 

4.8.1.1 Regional Economic Characteristics 3721 

Socioeconomic impacts were analyzed in the 1999 SWEIS for 3722 

a region of influence that included the “Tri-County” region 3723 

consisting of Los Alamos, Rio Arriba, and Santa Fe Counties 3724 

in New Mexico (see Figure 4–28).  Over 85 percent of LANL 3725 

site employees and their families reside in these counties (see 3726 

Table 4–32).  Thus, the socioeconomic conditions of these 3727 

counties have the most potential to be directly or indirectly 3728 

affected by changes in operations at LANL.  In 2005, a total 3729 

of 13,504 persons were employed by LANL contractors, of 3730 

which approximately 12,650 resided in New Mexico. 3731 

3732 
Figure 4–28  Counties in the 

Los Alamos National 
Laboratory Region of Influence 
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Table 4–32  Distribution of Los Alamos National Laboratory Affiliated Work Force by 3732 

Place of Residence in the Region of Influence 3733 

Year 
Total LANL 
Employees 

LANL Employees 
that Reside in the 

ROI 

Percent of LANL 
Employees that Reside 

in the ROI 
ROI 

Employed 

LANL as a 
Percent of ROI 

Employed 

1996 11,155 9,913 88.9 86,038 11.5 

1997 11,496 10,259 89.2 87,819 11.7 

1998 12,008 10,703 89.1 90,046 11.9 

1999 12,412 11,028 88.9 92,246 12.0 

2000 12,015 10,780 89.7 96,258 11.2 

2001 12,380 10,941 88.4 98,121 11.2 

2002 13,524 11,867 87.7 99,960 11.9 

2003 13,616 12,031 88.4 102,945 11.7 

2004 13,261 11,727 88.4 104,185 11.3 

2005 13,504 11,564 85.6 107,090 10.8 

Average 1996 to 2005 12,537 11,081 88.4 96,471 11.5 

ROI = Region of Influence. 
Sources:  NMDOL 2005a, 2006a; LANL 2003g, 2004h, 2005g, 2006a. 
 

Between 2000 and 2005, the civilian labor force in the Tri-County area increased 11.6 percent to 3734 

the 2005 level of 112,003.  In 2005, the annual unemployment average in the region of influence 3735 

was 4.4 percent, which was smaller than the annual unemployment average of 5.3 percent for 3736 

New Mexico (NMDOL 2006a). 3737 

In 2005, direct government employment represented the largest sector of employment in the Tri-3738 

County area (29.9 percent), followed by retail and wholesale trade (14.1 percent), leisure and 3739 

hospitality (12.8 percent), and healthcare and social assistance (11.4 percent).  The totals for 3740 

these employment categories in New Mexico were 23.2 percent, 15.0 percent, 10.8 percent, and 3741 

11.1 percent, respectively (NMDOL 2006b). 3742 

4.8.1.2 Demographic Characteristics 3743 

The 2000 demographic profile of the region of influence population and income information is 3744 

included in Table 4–33.  Persons self-designated as minority individuals in the Tri-County 3745 

region comprise 57.9 percent of the total population.  This minority population is composed 3746 

largely of Hispanic or Latino and American Indian residents.  The Pueblos of San Ildefonso, 3747 

Santa Clara, San Juan, Nambe, Pojoaque, Tesuque, and part of the Jicarilla Apache Indian 3748 

Reservation are included in the region of influence. 3749 

The 1999 SWEIS projected that within the first year of expanded operations, the total population 3750 

in the Tri-County region would grow by 2.5 percent.  In the 10 years between the 1990 census 3751 

and the 2000 census, the population in this area grew 24.7 percent, or approximately 2.3 percent 3752 

a year (DOC 2006a, 2006b). 3753 
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Table 4–33  Demographic Profile of the County Population in the Los Alamos National 3754 

Laboratory Region of Influence 3755 

Population Group 

Los Alamos 
County –

Population 
(percent) 

Rio Arriba 
County –

Population 
(percent) 

Santa Fe 
 County – 

Population 
(percent) 

Region of 
Influence – 
Population 
(percent) 

Minority     

 Hispanic alone 1,505 (8.2) 17,701 (43.0) 36,263 (28.0) 55,469 (29.4) 

 Black or African American 67 (0.4) 143 (0.3) 826 (0.6) 1,036 (0.5) 

 American Indian or Alaska Native 107 (0.6) 5,717 (13.9) 3,982 (3.1) 9,806 (5.2) 

 Asian 694 (3.8) 56 (0.1) 1,133 (0.9) 1,883 (1.0) 

 Native Hawaiian or Pacific Islander 6 (0.0) 47 (0.1) 94 (0.1) 147 (0.1) 

 Some other race 495 (2.7) 10,554 (25.6) 22,936 (17.7) 33,985 (18.0) 

 Two or more races 418 (2.3) 1,353 (3.3) 5,268 (4.1) 7,039 (3.7) 

Total Minority 3,292 (17.9) 35,571 (86.4) 70,502 (54.5) 109,365 (57.9) 

White alone 15,051 (82.1) 5,619 (13.6) 58,790 (45.5) 79,460 (42.1) 

Total 18,343 (100.0) 41,190 (100.0) 129,292 (100.0) 188,825 (100.0) 

Source:  DOC 2006a. 
 

4.8.1.3 Regional Income  3756 

Income information for the LANL region of influence is included in Table 4–34.  There are 3757 

major differences in the income levels among the three counties, especially between Rio Arriba 3758 

County at the low end with a median household income in 2003 of $32,468 and a per capita 3759 

income of $20,720 and Los Alamos County at the upper end with a medial household income of 3760 

$93,089 and a per capita income of $48,451.  The median household income in Los Alamos 3761 

County is over twice that of the New Mexico State average and is the highest for any county in 3762 

the nation (DOC 2006c).  In 2003, only 3.0 percent of the population in Los Alamos County was 3763 

below the official poverty level compared with 17.9 percent of the population of Rio Arriba 3764 

County. 3765 

Table 4–34   Income Information for the Los Alamos National Laboratory  3766 

Region of Influence 3767 

 
Los Alamos 

County 
Rio Arriba 

County 
Santa Fe 
County New Mexico 

Median household income 2003 (dollars) 93,089 32,468 42,950 35,091 

Per capita income 2003 (dollars) 48,451 20,720 32,378 24,995 

Percent of persons below poverty line (2003) 3.0 17.9 12.3 17.7 

Source:  DOC 2006c, 2006d. 
 

The Pueblo of San Ildefonso is a minority-dominated community near LANL (see Figure 4–1) 3768 

and had, in the year-2000 census, a median household income of $30,457.  About 12.4 percent of 3769 

the families lived below the poverty level.  The median household incomes of four additional 3770 

nearby pueblos were as follows (DOE 2004e): 3771 

• Santa Clara:  $30,946 (16.4 percent of families below poverty level); 3772 

• Cochiti:  $35,500 (13.2 percent of families below poverty level); 3773 
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• Jemez:  $28,889 (27.2 percent of families below poverty level); and 3774 

• Pojoaque:  $34,256 (11.3 percent of families below poverty level). 3775 

4.8.1.4 Los Alamos National Laboratory-Affiliated Work Force 3776 

The LANL-affiliated workforce includes both management and operating contractor employees 3777 

and subcontractors (see Table 4–35).  From 1999 through 2005, the number of employees 3778 

exceeded 1999 SWEIS ROD projections.  The 13,504 employees at the end of 2005 were 3779 

2,153 more employees than 1999 SWEIS ROD projections of 11,351.  The 1999 projections were 3780 

based on 10,593 employees identified for the index year (employment as of March 1996) 3781 

(LANL 2003g). 3782 

Table 4–35  Los Alamos National Laboratory-Affiliated Work Force 3783 

SWEIS ROD a 1999 2000 2001 2002 2003 2004 2005 

11,351 12,412 12,015 12,380 13,524 13,616 13,261 13,504 
a The total number of employees was presented in the 1999 SWEIS; the breakdown had to be calculated based on the 

percentage distribution shown in that document for the base year. 
Source:  LANL 2003g, 2004h, 2005g, 2006a. 
 

These employees have had a positive economic impact on northern New Mexico.  Through 1998, 3784 

DOE published a report each fiscal year regarding the economic impact of LANL on north-3785 

central New Mexico, as well as the State of New Mexico.  The findings of these reports indicate 3786 

that LANL’s activities resulted in a total increase in economic activity in New Mexico of about 3787 

$3.2 billion in 1996, $3.9 billion in 1997, and $3.8 billion in 1998.  The publication of this report 3788 

was discontinued after 1998 due to funding deficiencies.  However, based on the increases in 3789 

number of employees and payroll, it is assumed that LANL’s yearly economic contribution has 3790 

continued to increase (LANL 2004h). 3791 

4.8.1.5 Housing  3792 

Table 4–36 lists the total number of occupied housing units and vacancy rates in the region of 3793 

influence.  In 2000, there were a total of 83,654 housing units in the Tri-County area, with 3794 

89.7 percent occupied and 10.3 percent vacant.  The median value of owner-occupied homes in 3795 

Los Alamos County ($228,300) was the greatest of the three counties, and over twice the median 3796 

value of owner-occupied homes in Rio Arriba County ($107,500).  The vacancy rate was the 3797 

smallest in Los Alamos County (5.5 percent) and highest in Rio Arriba County (16.5 percent).  3798 

During the Cerro Grande Fire, approximately 230 housing units were destroyed or damaged in 3799 

the northern portions of Los Alamos County (DOE 2000f) and as a result, vacancy rates have 3800 

likely decreased. 3801 

The residential distribution of management and operating contractor employees reflects the 3802 

overall housing market dynamics of the three counties.  In 2005, approximately 86 percent of 3803 

management and operating contractor employees continued to reside in the Tri-County area as 3804 

shown in Table 4–37. 3805 
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Table 4–36  Housing in the Los Alamos National Laboratory Region of Influence 3806 

 
Los Alamos 

County 
Rio Arriba  

County 
Santa Fe  
County Region of Influence 

Housing (2000) 

 Total units 7,937 18,016 57,701 83,654 

 Occupied housing units 7,497 15,044 52,482 75,023 

 Vacant units 440 2,972 5,219 8,631 

 Vacancy Rate (percent) 5.5 16.5 9.0 10.3 

 Median value (dollars) 228,300 107,500 189,400 175,067 

Source:  DOC 2006b. 
 

Table 4–37  Percentage of Los Alamos National Laboratory Employees Residing in the 3807 

Region of Influence 3808 

Year Los Alamos County Rio Arriba County Santa Fe County Total 

1999 52.6 16.6 19.7 88.9 

2000 52.6 17.0 20.1 89.7 

2001 50.9 17.6 19.9 88.4 

2002 49.5 17.5 20.8 87.7 

2003 49.2 17.6 21.5 88.4 

2004 48.3 18.5 21.6 88.4 

2005 47.3 15.9 22.4 85.6 

Source:  LANL 2003g, 2004h, 2005g, 2006a. 
 

4.8.1.6 Local Government Finances 3809 

Local DOE activities directly and indirectly account for more than a third of employment, wage 3810 

and salary income, and business activity in the Tri-County region.  If there is a change in 3811 

employment, employee incomes, or procurement at LANL, these changes would be expected to 3812 

have an immediate and direct effect on city and county revenues, such as the gross receipts tax, in 3813 

the Tri-County region (Lansford et al. 1996). 3814 

Table 4–38 shows the general funds revenues for the Tri-County region.  Los Alamos County 3815 

generates the highest revenues, more than double those of Santa Fe County and nearly 7 times 3816 

those of Rio Arriba County.  The general funds of these communities support the ongoing 3817 

operations of their governments as well as community services such as police protection and 3818 

parks and recreation.  In Los Alamos County, the fire department serving LANL and the 3819 

community is funded through a separate fund derived from DOE contract payments.  In addition 3820 

to the general fund, most governments have separate enterprise funds for utilities and capital 3821 

improvements. 3822 
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Table 4–38  General Funds Revenues in the Tri-County Region (Fiscal Year 2003) 3823 

Source Los Alamos County Rio Arriba County a Santa Fe County b 

Property Taxes 4,298,335 4,178,176 26,782,625 

Gross Receipt Taxes 16,541,971 9,309,389 66,982,214 

Oil, Gas and Mineral Taxes Not available 7,256,598 0 

Other Taxes, Penalties and Interest  428,236 721,654 9,426,917 

Licenses, Permits, Fees and Service Charges 64,203,173 5,566,310 65,304,807 

Misc. Income Not available 3,536,397 16,905,470 

Restricted Funds Not available 5,146,384 16,928,997 

Other 55,760,870 6,943,392 47,645,434 

Total Receipts 141,232,585 42,658,300 249,976,464 
a Includes revenues for Española. 
b Includes revenues for the city of Santa Fe. 
Source:  LANL 2004e. 
 

4.8.1.7 Services 3824 

New Mexico is divided into 89 school districts, 4 of which are predominantly within the Tri-3825 

County area.  Total public school enrollment in these districts is 24,061 students for the 2005 to 3826 

2006 school year.  In the Los Alamos School District, enrollment of 3,628 in 2005 to 2006 is 3827 

essentially the same as it was 5 years earlier.  Enrollment at the Española Public School District 3828 

decreased by approximately 5 percent from 2000 to 2001 school year to the 2005 to 2006 school 3829 

year; current enrollment is 4,702 students.  At the Pojoaque Public School District, enrollment 3830 

remained relatively stable over the same time frame with current enrollment at 1,991 students.  3831 

Enrollment in the Santa Fe Public School District grew by 2.7 percent over that time frame to the 3832 

current enrollment of 13,740 students (NMDOE 2002, NMPED 2006). 3833 

The Los Alamos County Fire Department provides fire suppression, medical, rescue, wildland 3834 

fire suppression and fire prevention services to both LANL and the Los Alamos County 3835 

community.  There are six manned fire stations with 141 budgeted positions including 3836 

123 uniformed personnel (LAC 2006). 3837 

The Los Alamos County Police Department has 31 officers and 10 detention staff.  The ratio of 3838 

commissioned police officers in Los Alamos County was 1.58 officers per 1,000 of population in 3839 

2000 compared to Albuquerque (2.02) or Santa Fe (2.14) (DOJ 2004). 3840 

Three hospitals serve the Tri-County region: Los Alamos Medical Center, Española Hospital, and 3841 

St. Vincent Regional Medical Center in Santa Fe.  These hospitals have a bed capacity of 47, 80, 3842 

and 268, respectively (LAMC 2006, Presbyterian 2006, St. Vincent 2006). 3843 

4.8.2 Infrastructure 3844 

Site infrastructure includes the physical resources required to support the construction and 3845 

operation of LANL facilities.  Utility infrastructure at LANL encompasses the electrical power, 3846 

natural gas, steam, and water supply systems.  Sanitary wastewater treatment and solid waste 3847 

management are addressed in Sections 4.3 and 4.9, respectively.  Transportation infrastructure is 3848 

addressed in Section 4.10.  There have been a number of developments at LANL regarding utility 3849 
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infrastructure since the 1999 SWEIS was issued, both in terms of the trend in resource usage and 3850 

infrastructure capacity availability as well as with regard to the purveyor of some utility services. 3851 

4.8.2.1 Electricity 3852 

Electrical service to LANL is supplied through a cooperative arrangement with Los Alamos 3853 

County, known as the Los Alamos power pool, which was established in 1985.  Electric power is 3854 

supplied to the pool through two existing regional 115-kilovolt electric power lines.  The first 3855 

line (the Norton-Los Alamos line) is administered by DOE and originates from the Norton 3856 

Substation east of White Rock, and the second line (the Reeves Line) is owned by the Public 3857 

Service Company of New Mexico and originates from the Bernalillo-Algodones Substation south 3858 

of LANL.  Both substations are owned by the Public Service Company of New Mexico 3859 

(DOE 2003f, LANL 2006a).  These facilities are shown in Figure 4–29. 3860 

Import capacity is now limited only by the physical capability (thermal rating) of the 3861 

transmission lines based on recent changes (as of August 1, 2002) in transmission agreements 3862 

with the Public Service Company of New Mexico.  The import capacity is approximately 110 to 3863 

120 megawatts from a number of hydroelectric, coal, and natural gas-powered generators 3864 

throughout the western United States (LANL 2004e, 2006a).  Previously, the pool’s import 3865 

capacity was contractually limited to 72 megawatts during the winter months and 94 megawatts 3866 

during the spring and early summer months (DOE 1999a).  In addition, renewable energy sources 3867 

such as wind farms and solar plantations are providing a small (about 5 percent) but growing 3868 

percentage of Public Service Company of New Mexico’s total power portfolio (PNM 3869 

Resources 2006, PSCNM 2006).  3870 

Within LANL, DOE also operates a natural gas-fired steam and electrical power generating plant 3871 

at TA-3 (TA-3 Co-Generation Complex or Power Plant), which is currently capable of producing 3872 

up to 20 megawatts of electric power that is shared by the power pool under contractual 3873 

arrangement.  Generally, onsite electricity production is used to fill the difference between peak 3874 

loads and the electric power import capability.  The DOE-maintained electric distribution system 3875 

at LANL consists of various low-voltage transformers at LANL facilities and approximately 3876 

34 miles (55 kilometers) of 13.8-kilovolt distribution lines.  It also consists of two older power 3877 

distribution substations:  the Eastern TA Substation and the TA-3 Substation (LANL 2004e; 3878 

LANL 2006a).  In 2002, DOE completed construction of the new Western TA Substation (see 3879 

Figure 4–29).  This 115-kilovolt (13.8-kilovolt distribution) substation has a main transformer 3880 

rated at 56-megavolt-amperes or about 45 megawatts.  The substation will provide redundant 3881 

capacity for LANL and the Los Alamos Townsite in the event of an outage at either of LANL’s 3882 

two existing substations (LANL 2004e, 2006a). 3883 

The trends in peak electric load demand and total electrical energy consumption within the 3884 

Los Alamos power pool are provided in Table 4–39 and Table 4–40, respectively.  Annual 3885 

(fiscal year) observed peak load and total energy requirements for the period 1999 through 2005 3886 

are compared to projections made in the 1999 SWEIS for the Expanded Operations Alternative.  3887 

These data provide the basis for the projections made in Chapter 5 of this SWEIS. 3888 
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Table 4–39  Trend in Peak Electric Load Demand for the Los Alamos Power Pool 3890 

Fiscal Year LANL Base LANSCE LANL Total County Total Pool Total 

1999 SWEIS a 50,000 63,000 113,000 Not projected Not projected 

1999 43,976 24,510 68,486 14,399 82,885 

2000 45,104 20,343 65,447 15,176 80,623 

2001 50,146 20,732 70,878 14,583 85,461 

2002 45,809 20,938 66,747 16,653 83,400 

2003 50,008 20,859 70,867 16,910 87,777 

2004 47,608 21,811 69,419 16,231 85,650 

2005 47,586 21,874 69,460 18,319 87,779 

LANSCE = Los Alamos Neutron Science Center. 
a Projections from the 1999 SWEIS for the Expanded Operations Alternative.   
Note:  All values are in kilowatts consistent with the reporting convention used in the LANL SWEIS Yearbooks.  To convert 
kilowatts to megawatts, divide by 1,000.  
Sources:  DOE 1999a; LANL 2000f, 2001e, 2002d, 2003g, 2004e, 2004h, 2006a. 
 

Table 4–40  Trend in Total Electrical Energy Consumption for the Los Alamos Power Pool 3891 

Fiscal Year LANL Base LANSCE LANL Total County Total Pool Total 

1999 SWEIS a 345,000 437,000 782,000 Not projected Not projected 

1999 255,562 113,759 369,321 106,547 475,868 

2000 263,970 117,183 381,153 112,216 493,369 

2001 294,169 80,974 375,143 116,043 491,186 

2002 299,422 94,966 394,398 121,013 515,401 

2003 294,993 87,856 382,849 109,822 492,671 

2004 327,117 86,275 413,392 127,429 540,821 

2005 328,371 93,042 421,413 129,457 550,870 

LANSCE = Los Alamos Neutron Science Center. 
a Projections from the 1999 SWEIS for the Expanded Operations Alternative (DOE 1999a). 
Note:  All values are in megawatt-hours.  To convert megawatt-hours to kilowatt-hours, multiply by 1,000. 
Sources:  DOE 1999a; LANL 2004e, 2006a. 
 

Electrical energy use at LANL remains below projections in the 1999 SWEIS.  Peak demand was 3892 

projected to be 113 megawatts with 63 megawatts being used by LANSCE and about 3893 

50 megawatts being used by the rest of LANL.  Annual electrical energy consumption was 3894 

projected to be 782,000 megawatt-hours with 437,000 megawatt-hours being used by LANSCE 3895 

and about 345,000 megawatt-hours being used by the rest of LANL.  Actual use has fallen below 3896 

these values to date, and the projected periods of brownouts have not occurred.  On a regional 3897 

basis, failures in the Public Service Company of New Mexico system have caused blackouts in 3898 

northern New Mexico and elsewhere (LANL 2006a). 3899 

Historically, year-to-year fluctuations in LANL’s total electrical energy use have largely been 3900 

attributable to LANSCE operations.  In recent years, an increase in LANL base peak load 3901 

demand and particularly in base electrical energy use, independent of LANSCE operations, is 3902 

evident.  This is punctuated by the observed spike both in LANL base electrical energy use and in 3903 

use by other Los Alamos County consumers since 2003 within the generally upward trend in total 3904 

electricity demand (see Table 4–40). 3905 
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Nevertheless, operations at several of the large LANL load centers have changed since 1999 3906 

including at LANSCE, which complicates attempts to forecast future electricity demands.  For 3907 

the past several years, LANSCE’s electric load demand peaked with the rest of LANL, usually in 3908 

July or August, but the peak load has now shifted to the winter (around January).  This will 3909 

change the overall electric demand for LANL, since LANSCE’s peak load demand is such a large 3910 

portion of the site’s total peak load.  Otherwise, LANSCE operations continued at reduced levels 3911 

due to budgetary constraints that continued through fiscal year 2005.  Also at TA-53, the Low-3912 

Energy Demonstration Accelerator which had not operated since fiscal year 2000 due to funding 3913 

constraints was decommissioned in fiscal year 2003.  This has reduced load demands by 2 to 3914 

4 megawatts (LANL 2006a).  Regular, full-power operations of the Low-Energy Demonstration 3915 

Accelerator as originally proposed would have tripled electric peak load demand to more than 3916 

60 megawatts, consistent with the projection from the 1999 SWEIS (LANL 2006).  Further, while 3917 

the National High Magnetic Field Laboratory in TA-35 has not operated since fiscal year 2000, 3918 

the 60-Tesla superconducting magnet that failed in 2000 has been redesigned and reconstructed 3919 

and has been operational since 2004 at about 2 megawatts of load.  The DARHT facility began 3920 

commissioning operations of its first axis in fiscal year 2001.  The load level is about 1 megawatt 3921 

for the first axis.  The second axis has been tested and is expected to become fully operational in 3922 

May 2008, adding about 1 to 2 megawatts of load (LANL 2006a). 3923 

Overall, in 2005 the total peak load was about 69.5 megawatts for LANL and about 3924 

18.3 megawatts for the rest of the power pool users (see Table 4–39).  A total of 3925 

421,413 megawatt-hours of electricity were used at LANL in 2005.  Other Los Alamos County 3926 

users consumed an additional 129,457 megawatt-hours for a power pool total electric energy 3927 

consumption of 550,870 megawatt-hours (see Table 4–40).  Over the period 1999 to 2005, total 3928 

maximum peak load demand has fluctuated, but has shown an upward trend, peaking again in 3929 

2005 when LANL and other Los Alamos County users required 59 percent of the capacity of the 3930 

power pool.  In a similar fashion, total maximum electric energy demand occurred in 2005 when 3931 

42 percent of the power pool system capacity was required.  Electric power availability from the 3932 

existing transmission system of the power pool is conservatively estimated at 963,600 megawatt-3933 

hours (reflecting the lower thermal rating of 110 megawatts for 8,760 hours per year available for 3934 

import).  An additional 20 megawatts (175,200 megawatt-hours) is currently available via the 3935 

upgraded TA-3 Co-Generation Complex for a power pool total electric energy availability of 3936 

1,138,800 megawatt-hours. 3937 

The 1999 SWEIS documented the limitations of the electric transmission lines that deliver 3938 

electric power to the Los Alamos power pool, as well as the need to upgrade the aging TA-3 3939 

Co-Generation Complex and onsite electrical distribution system (DOE 1999a).  Specifically, 3940 

projects to improve the reliability of electric power transmission to the power pool include 3941 

construction of a third transmission line and associated substation and uncrossing the two 3942 

existing transmission lines (the Norton and Reeves Lines) where they cross on LANL 3943 

(see Figure 4–29).  The reliability of these lines in serving the power pool is compromised 3944 

because they do not provide physically separate avenues for the delivery of power from 3945 

independent power supply sources.  The crossing of power lines results in a situation where a 3946 

single outage event, such as a conductor or structural failure, could potentially cause a major 3947 

power loss to the power pool.  Loss of power from the regional electric system results in system 3948 

isolation where the TA-3 Co-Generation Complex is the only source of sufficient capacity to 3949 

prevent a total blackout.  If such an event occurred when the TA-3 Co-Generation Complex was 3950 
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not operating or was being serviced or repaired, there would be no power available to the power 3951 

pool.  A single outage event could have serious and disruptive consequences to LANL and to the 3952 

citizens of Los Alamos County.  This vulnerability was noted by the Defense Nuclear Facilities 3953 

Safety Board (LANL 2006a).  For example, fire damage to transmission systems from the Cerro 3954 

Grande Fire in 2000 resulted in the shutdown of both 115-kilovolt transmission lines.  The steam 3955 

turbines at the TA-3 Co-Generation Complex were operated and the critical electric power 3956 

requirement of approximately 15 megawatts was maintained until the transmission lines could be 3957 

repaired and power delivery through them resumed (LANL 2004e). 3958 

To address such situations, a new transmission line was proposed that would be constructed in 3959 

two segments:  (1) from the Norton Substation to a new substation (Southern TA) that is being 3960 

constructed near White Rock, and (2) from the new Southern TA Substation to the Western TA 3961 

Substation (see Figure 4–29).  The first segment will be constructed at 345 kilovolts but operated 3962 

in the short term at 115 kilovolts, as large pulse power loads at LANL will need the higher 3963 

voltage in the future.  The second segment will be constructed and operated at 115 kilovolts 3964 

(LANL 2006a).  Construction of the portion of the new transmission line from the Southern TA 3965 

Substation to the Western TA Substation was completed in February 2006, and construction of 3966 

the new Southern TA switchyard was finished in March 2006.  The project to uncross the two 3967 

existing transmission lines and refurbish the existing Eastern TA Substation is still ongoing, with 3968 

completion now expected by August 2007.  The construction of the portion of the line from the 3969 

Norton Substation to the Southern TA Substation is in the design phase (LANL 2006). 3970 

In late 2005, project planning was initiated for a new TA-50 Substation on the existing LANL 3971 

115-kilovolt power distribution loop.  The substation would be constructed with an installed 3972 

transformer capacity of 50 megavolt-amperes (about 40 megawatts) and is intended to provide 3973 

independent power feed to the existing TA-55 Plutonium Complex and new Chemistry and 3974 

Metallurgy Research Replacement Building.  Actual project start is scheduled for August 2007 3975 

(LANL 2006).   3976 

As previously described, onsite electrical generating capability for the power pool is limited by 3977 

the existing TA-3 Co-Generation Complex, which is capable of producing up to 20 megawatts of 3978 

electric power.  Refurbishment of this facility began in 2003, and includes upgrades to the 3979 

Number 3 steam turbine and to the steam path.  The Number 3 steam turbine is currently a 3980 

10-megawatt unit, and rewinding of this unit is expected to increase its output to about 3981 

17 megawatts (LANL 2006a).  However, due to limitations in auxiliary systems, including 3982 

cooling water, the total net capacity of the TA-3 power plant will not increase.  Refurbishment 3983 

activities are ongoing and are currently scheduled to be completed by the end of fiscal year 2007 3984 

(LANL 2006, 2006a).  In addition, construction has begun on a new gas-fired combustion turbine 3985 

generator at the TA-3 Co-Generation Complex.  This new 20-megawatt unit is also scheduled to 3986 

be operational by the end of fiscal year 2007.  A second generator may be constructed at a later 3987 

date.  At present, DOE has no timetable for installing the second new unit, which was proposed 3988 

for reliability purposes only (LANL 2006). 3989 

Also, as part of ongoing electric reliability upgrades at LANL, a conceptual design report for the 3990 

Electrical Infrastructure and Safety Upgrades Project was completed in 1998.  This project seeks 3991 

to upgrade the electrical infrastructure in buildings throughout LANL to improve electrical 3992 

safety.  Thirty-one buildings were identified for upgrades and were prioritized based on the safety 3993 
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hazard they presented.  Since then, the project has been coordinated with annual site planning 3994 

activities, and subprojects have been removed from the list as the buildings have been identified 3995 

for decommissioning and demolition.  To date, five subprojects have been removed from the list, 3996 

for a new total of 26 General Plant Projects.  An evaluation of the LANL electrical safety 3997 

maintenance backlog could increase the number of subprojects under the Electrical Infrastructure 3998 

and Safety Upgrades Project.  As of November 2006, five upgrade projects had been completed 3999 

(TA-3-40-S&W, TA-3-40-N&E, TA-3-43, TA-16-200, TA-40-1), four projects were in 4000 

construction (TA-3-261, TA-43-1, TA-46-31, TA-8-21), two projects were through design 4001 

(TA-46-1, TA-53-2), and two projects were still undergoing final design (TA-48-1, TA-35-2) 4002 

(LANL 2006, 2006a). 4003 

4.8.2.2 Fuel 4004 

Natural gas is the primary heating fuel used at LANL and in Los Alamos County.  The natural 4005 

gas system includes a high-pressure main and distribution system to Los Alamos County and 4006 

pressure-reducing stations at LANL buildings.  LANL and the County both have delivery points 4007 

where gas is monitored and measured (DOE 2003f).  In August 1999, DOE sold the 130-mile-4008 

long (209-kilometer-long) main gas supply line and associated metering stations to the Public 4009 

Service Company of New Mexico.  This gas pipeline traverses the area from Kutz Canyon 4010 

Processing Plant south of Bloomfield, New Mexico, to Los Alamos.  Approximately 4 miles 4011 

(6.4 kilometers) of the gas pipeline are within LANL boundaries (LANL 2006a).  Natural gas is 4012 

distributed to the point of use via some 62 miles (100 kilometers) of distribution piping 4013 

(LANL 2000a). 4014 

Approximately 98 percent of the gas used by LANL is currently used for heating (both steam and 4015 

hot air) with the TA-3 Co-Generation Complex being the principal user of natural gas at LANL.  4016 

The remainder is used for steam-generated electrical power production at the TA-3 4017 

Co-Generation Complex (see Section 4.8.2.1) (LANL 2006a).  The TA-3 Co-Generation 4018 

Complex currently has three dual fuel boilers with associated steam turbine-generator sets, with 4019 

natural gas being the primary fuel and No. 2 fuel oil available for use as a standby fuel 4020 

(LANL 2003e).  The low-pressure steam is supplied to the TA-3 district heating system and some 4021 

process needs and the electricity is routed into the power grid.  The TA-3 steam distribution 4022 

system has about 5.3 miles (8.5 kilometers) of steam supply and condensate return lines 4023 

(DOE 1999a).  Steam for facility heating is also currently generated at the TA-21 steam plant.  4024 

This facility has three relatively small boilers, each with only about 5 percent of the capacity of 4025 

the units at the TA-3 Co-Generation Complex.  They are primarily natural gas-fired but can also 4026 

burn No. 2 fuel oil.  Steam produced in the TA-21 steam plant is used to provide space heating 4027 

for the buildings in TA-21.  LANL also maintains about 200 other smaller boilers, which are 4028 

primarily natural gas fired (LANL 2003e).  As mentioned above, relatively small quantities of 4029 

fuel oil are also stored at LANL as a backup fuel source for emergency generators. 4030 

The trends in natural gas consumption for the Los Alamos service area and associated steam 4031 

production at LANL are provided in Table 4–41 and Table 4–42, respectively.  Annual (fiscal 4032 

year) recorded natural gas consumption for the period 1999 through 2005 is compared to 4033 

projections made in the 1999 SWEIS for the Expanded Operations Alternative.  Total LANL 4034 

natural gas consumption remains below projections in the 1999 SWEIS.  Steam production was 4035 

not projected in the 1999 SWEIS but has been tracked at LANL as a secondary measure of energy 4036 
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consumption for facility heating and onsite electricity generation.  Total LANL natural gas 4037 

consumption was projected to be 1,840,000 decatherms annually (equivalent to approximately 4038 

1.84 billion cubic feet [52.1 million cubic meters]).  As shown in Tables 4–41 and 4–42, total 4039 

natural gas consumption and associated steam production has trended downward at LANL since 4040 

1999 in concert with a general decline in heating demand, while consumption for electricity 4041 

production has fluctuated, sometimes dramatically, from year to year.  The decline in heating 4042 

demand in recent years is mainly attributable to warmer winters and secondarily due to 4043 

replacement of older buildings and associated workforce consolidation into more energy-efficient 4044 

structures.  During fiscal year 2005, total LANL natural gas consumption was 4045 

1,187,855 decatherms (equivalent to about 1.19 billion cubic feet [33.7 million cubic meters]) 4046 

and total steam production was 357,341 thousand pounds.  For fiscal year 2005, natural gas 4047 

consumption for electricity generation was again the lowest since issuance of the 1999 SWEIS. 4048 

Table 4–41  Trend in Natural Gas Consumption for Los Alamos National Laboratory  4049 

and Los Alamos County 4050 

Natural Gas  

Fiscal Year 
Total LANL 

Consumption 
Total Used for 

Electric Production 
Total Used for 

Heat Production 

Los Alamos 
County 

Consumption a 
Total Los Alamos 

Area Consumption 

1999 SWEIS b 1,840,000 Not projected Not projected Not projected Not projected 

1999 1,428,568 241,490 1,187,078 No comparable data No comparable data 

2000 1,427,914 352,126 1,075,788 870,402 2,298,316 

2001 1,492,635 273,312 1,219,323 928,329 2,420,964 

2002 1,325,639 212,976 1,112,663 871,566 2,197,205 

2003 1,220,137 41,632 1,178,505 933,439 2,153,576 

2004 1,149,936 25,680 1,124,256 931,940 2,081,876 

2005 1,187,855 20,086 1,167,768 943,559 2,111,327 
a Los Alamos County’s natural gas consumption data are based on its fiscal year, which runs from July to June, as opposed to 

the Federal fiscal year used by LANL, which runs from October to September. 
b Projections from the 1999 SWEIS for the Expanded Operations Alternative (DOE 1999a). 
Note:  All values are in decatherms.  To convert decatherms to cubic feet, multiply by 1,000; cubic feet to cubic meters, 
multiply by 0.028317. 
Sources:  Arrowsmith 2005, 2006; DOE 1999a; LANL 2004e, 2006a. 

 

Table 4–42  Trend in Steam Production for Los Alamos National Laboratory 4051 

Fiscal Year TA-3 Steam Production TA-21 Steam Production Total Steam Production 

1999 576,548  29,468 606,016 

2000 634,758  27,840 662,598 

2001 531,763  29,195 560,958 

2002 478,007  26,206 504,213 

2003 351,905 26,147 378,052 

2004 347,110 23,910 371,020 

2005 333,042 24,299 357,341 

TA = technical area. 
Note:  All values are in thousands (1,000) of pounds which is the unit of measurement at LANL.  To convert pounds to 
kilograms, multiply by 0.45359. 
Source:  LANL 2004e, 2006a. 
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The observed downward trend in natural gas consumption at LANL is contrasted by the generally 4052 

upward trend among other Los Alamos County users, which can be attributed to development 4053 

and population growth within the region (see Table 4–41).  In 2005, other Los Alamos County 4054 

users consumed 943,559 decatherms (equivalent to about 944 million cubic feet [26.7 million 4055 

cubic meters]) as compared to 870,402 decatherms (870 million cubic feet [24.6 million cubic 4056 

meters]) in 2000.  For 2005, total natural gas usage for the Los Alamos service area was 4057 

2,111,327 decatherms (equivalent to about 2.11 billion cubic feet [59.7 million cubic meters]).  4058 

For the period, total maximum natural gas demand occurred in 2001 when LANL and other 4059 

Los Alamos County users required 30 percent of the system supply capacity.  However, natural 4060 

gas is abundant in New Mexico, and the region has a high import capacity.  The natural gas 4061 

delivery system servicing the Los Alamos area has a contractually-limited capacity of about 4062 

8.07 billion cubic feet (229 million cubic meters) per year (DOE 2003f).   4063 

It was noted in the 1999 SWEIS that the age of the natural gas transmission and distribution 4064 

system serving LANL facilities and Los Alamos County dictated modification and upgrade.  This 4065 

need was stressed particularly should the TA-3 Co-Generation Plant be required to burn more 4066 

natural gas to meet future electricity demands.  Several segments of natural gas transmission and 4067 

delivery pipeline have been upgraded, and redundant loops of pipeline have been installed across 4068 

LANL and across New Mexico in general over the past two decades.  The most recent major 4069 

upgrades to the natural gas transmission line to LANL and Los Alamos County, which included 4070 

the installation of relocated segments of redundant loops, occurred in the early to mid-1990s.  4071 

Within that time frame, several additional segments of the aged supply pipeline, without 4072 

redundant portions, were identified across northern New Mexico.  Plans to provide redundant 4073 

service supply were undertaken by Public Service Company of New Mexico to correct this 4074 

supply system deficiency.  A critical segment of 8.1-inch (20-centimeter) pipeline in Los Alamos 4075 

County and within LANL’s boundaries was identified as of being of non-standard size and 4076 

construction making its replacement necessary. 4077 

DOE has issued an easement to the Public Service Commission of New Mexico to allow 4078 

construction, operation, and maintenance of approximately 15,000 feet (4,500 meters) of 12-inch 4079 

(30-centimeter) coated steel natural gas pipeline within LANL boundaries in Los Alamos 4080 

Canyon.  The new segment would replace the existing 8.1-inch (20-centimeter) segment, and 4081 

would cross east across the site down Los Alamos Canyon from TA-21 to connect to the existing 4082 

12-inch (30-centimeter) coated steel gas transmission mainline located within the right-of-way of 4083 

New Mexico 502 in TA-72 (DOE 2002g, NNSA 2005b).  Construction of the pipeline was 4084 

completed in late 2005, with tie-in to the existing transmission system that was completed at the 4085 

end of 2006 (LANL 2006). 4086 

4.8.2.3 Water 4087 

The Los Alamos County water production system consists of 14 deep wells, 153 miles 4088 

(246 kilometers) of main distribution lines, pump stations, and storage tanks.  The system 4089 

supplies potable water to all of the County, LANL, and Bandelier National Monument.  4090 

Specifically, the deep wells are located in three well fields (Guaje, Otowi, and Pajarito).  Water is 4091 

pumped into production lines, and booster pump stations lift this water to reservoir tanks for 4092 

distribution.  Prior to distribution, the entire water supply is disinfected with a process that 4093 

replaces the formerly used chlorine disinfectant process (LANL 2004e, DOE 2003f). 4094 
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On September 8, 1998, DOE transferred operation of the system from DOE to Los Alamos 4095 

County under a lease agreement.  Under the transfer agreement, DOE retained responsibility for 4096 

operating the distribution system within LANL boundaries, whereas the county assumed full 4097 

responsibility for ensuring compliance with Federal and state drinking water regulations.  DOE’s 4098 

right to withdraw an equivalent of about 5,541 acre-feet or 1,806 million gallons (6,830 million 4099 

liters) of water per year from the main aquifer and its right to purchase a water allocation of some 4100 

1,200 acre-feet or 391 million gallons (1,500 million liters) per year from the San Juan-Chama 4101 

Transmountain Diversion Project were included in the transfer (DOE 2003f, LANL 2006a). 4102 

On September 5, 2001, DOE completed the transfer of ownership of the water production system 4103 

to Los Alamos County, along with 70 percent (3,879 acre-feet or 1,264 million gallons 4104 

[4,785 million liters] annually) of the DOE water rights.  The remaining 30 percent 4105 

(1,662 acre-feet or 542 million gallons [2,050 million liters] annually) of the water rights are 4106 

leased by DOE to the County for 10 years, with the option to renew the lease for four additional 4107 

10-year terms.  LANL is now considered a Los Alamos County water customer, and DOE is 4108 

billed and pays for the water LANL uses.  The current 10-year agreement (water service contract) 4109 

with Los Alamos County, started in 1998, includes an escalating projection of future LANL 4110 

water consumption (LANL 2006a).  While the contract does not specify a supply limit to LANL, 4111 

the water right owned by DOE and leased to the county (that is 1,662 acre-feet or 542 million 4112 

gallons [2,050 million liters] per year) is a good target ceiling quantity under which LANL 4113 

should remain (LANL 2001a).  The distribution system serving LANL facilities now consists of a 4114 

series of reservoir storage tanks, pipelines, and fire pumps.  The LANL distribution system is 4115 

gravity fed with pumps for high-demand fire situations at limited locations (LANL 2006a). 4116 

Los Alamos County continues to pursue the use of San Juan-Chama water as a means of 4117 

preserving those water rights (DOE 2003f, LANL 2006a).  Studies conducted in 2002 and 2003 4118 

determined the feasibility of accessing the San Juan-Chama water allocation by lifting it from 4119 

the Rio Grande up onto the mesa that overlooks White Rock Canyon.  Two options were 4120 

evaluated for construction of a collector system that would allow the diversion of water from the 4121 

layer of gravel beneath the Rio Grande.  These include (1) pumping and piping the water from 4122 

the Rio Grande up the side of White Rock Canyon and (2) boring a tunnel under the mesa and 4123 

drilling a collector well on top to intercept the water flowing in the tunnel, which is 4124 

environmentally preferable (LAC 2004d, Glasco 2005).  Since completion of Los Alamos 4125 

County’s San Juan-Chama project water utilization study in 2004, other options under 4126 

consideration by the county include direct delivery of project water to LANL in lieu of 4127 

groundwater.  This would facilitate a reduction in overall LANL water demand because of the 4128 

large percentage of water used for cooling purposes at LANL.  As a result, the use of the low-4129 

silica San Juan-Chama project water would allow LANL’s cooling towers to be operated at 4130 

higher (recirculation) cycles before the water must be discharged, resulting in lower total water 4131 

use (Stephens 2006). 4132 

On September 19, 2006, New Mexico Governor Richardson signed new repayment contracts on 4133 

behalf of five towns and cities and two counties, including Los Alamos County, that formally 4134 

secured water rights with the Bureau of Reclamation for San Juan-Chama project water.  Unlike 4135 

the previous purchase form contracts, the repayment contract has no termination date, giving Los 4136 

Alamos County and other municipalities perpetual rights and thus negating the need to 4137 

renegotiate and renew contracts in the future.  Los Alamos County will have permanent use of 4138 
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the water as long as it meets the terms of the contract (LAC 2006a, Newman 2006).  Completion 4139 

of this process was necessary before the County could move forward with additional investment 4140 

in the project (Glasco 2005, LAC 2006a).  Use of the San Juan-Chama project along with 4141 

conservation are integral to the County’s Long-Range Water Supply Plan, which was 4142 

commissioned to provide a sustainable water supply for the next 40 years and was completed in 4143 

August 2006 (Stephens 2006). 4144 

The trend in water use for LANL and other Los Alamos County users is shown in  4145 

Table 4–43.  Annual (fiscal year) observed water demands for the period 1999 through 2005 are 4146 

compared to projections made in the 1999 SWEIS for the Expanded Operations Alternative.  4147 

Water use at LANL remains below projections made in the 1999 SWEIS.  In 2005, approximately 4148 

359.3 million gallons (1,360 million liters) of water were used at LANL.  This was about 4149 

400 million gallons (1.51 billion liters) less than the 1999 SWEIS projected consumption of 4150 

759 million gallons (2.87 billion liters) per year.  Approximately 60 percent of LANL’s water use 4151 

has historically been used for cooling tower operation, resulting in evaporative losses 4152 

(LANL 2001a).  The three cooling towers at LANSCE historically required about 77 million 4153 

gallons (291 million liters) of water annually, or about 15 percent of the water use for all of 4154 

LANL (LANL 2006).  Construction of a new cooling tower (structures 53-963 and 53-952) was 4155 

completed in 2000.  These new units replaced cooling towers 53-60, 53-62, and 53-64, which 4156 

have been taken off line (LANL 2006a). 4157 

Table 4–43  Trend in Water Use for Los Alamos National Laboratory and 4158 

Los Alamos County 4159 

Calendar Year  a LANL Los Alamos County Total 

1999 SWEIS b 759,000 Not projected Not applicable 

1999 453,094 880,282 1,333,376 

2000 441,000 1,133,277 1,574,277 

2001 393,123 1,033,764 1,426,887 

2002 324,514 1,230,826 1,555,340 

2003 377,768 1,179,799 1,557,567 

2004 346,624 1,035,461 1,382,085 

2005 359,252 1,033,923 1,393,175 
a Water data are routinely collected and summarized by calendar year, rather than by fiscal year as is done for electricity and 

natural gas. 
b Projection from the 1999 SWEIS for the Expanded Operations Alternative. 
Note:  All values are in thousands (1,000) of gallons which is the unit of measurement at LANL.  To convert thousands of 
gallons to millions of gallons, divide by 1,000; thousands of gallons to thousands of liters, multiply by 3.7854. 
Sources:  Arrowsmith 2006; DOE 1999a; Glasco 2005, LANL 2004e, 2006a. 
 

Regular, full-power operation of the Low-Energy Demonstration Accelerator at LANSCE, now 4160 

decommissioned as noted in Section 4.8.2.1, was originally forecast to more than double 4161 

LANSCE’s total water use after 2000, which was reflected in the 1999 SWEIS projections for 4162 

LANL site-wide water use (LANL 2006).  Current water use at LANL compared to the calculated 4163 

NPDES-regulated industrial effluent discharge of 198.5 million gallons (751 million liters) in 4164 

2005 indicates that the site’s consumptive water use (reflecting the volume evaporated or 4165 

otherwise lost and not returned as effluent) is about 55 percent (LANL 2006a).  Further, water 4166 

demand at the site continues to be well below the 30 percent (1,662 acre-feet or 542 million 4167 
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gallons [2,050 million liters] per year) of DOE’s water rights that are leased by DOE to the 4168 

county.  The firm rated capacity of the Los Alamos County water production system is 4169 

7,797 gallons per minute (29,500 liters per minute) or approximately 4.1 billion gallons 4170 

(15.5 billion liters) annually.  The firm rated capacity is the maximum amount of water that can 4171 

be pumped immediately to meet peak demand (LANL 2001a). 4172 

While LANL total and consumptive water use has generally decreased from 1999 to 2005, water 4173 

usage by other Los Alamos County users has exhibited a generally upward trend over the period.  4174 

Water use by LANL and by other Los Alamos County users declined noticeably from 2003 to 4175 

2004, as 2003 was a very dry year in the Los Alamos area compared to 2004, which illustrates 4176 

the close relationship between climate and water use in the arid Southwest.  Water use for 2005 4177 

is very comparable to 2004.  For the period, total maximum water demand occurred in 2000 (the 4178 

year of the Cerro Grande wildfire) when LANL and other Los Alamos County users required 4179 

87 percent of the available water rights from the regional aquifer. 4180 

DOE continues to maintain the onsite distribution system by replacing portions of the greater 4181 

than 50-year old system as problems arise.  The condition of the water distribution system was 4182 

identified as a concern in the 1999 SWEIS.  DOE is also in the process of installing additional 4183 

water meters and a Supervisory Control and Data Acquisition and Equipment Surveillance 4184 

System on the water distribution system to keep track of water usage and to determine the 4185 

specific water use for various applications.  Data are being accumulated to establish a baseline 4186 

for conserving water.  In remote areas, DOE is trying to automate monitoring of the system to be 4187 

more responsive during emergencies such as the Cerro Grande Fire.  DOE has instituted a 4188 

number of conservation and gray-water5-reuse projects, including a cooling tower conservation 4189 

project to reduce water usage further and ensure that future LANL initiatives are not limited by 4190 

water availability.  For example, treated wastewater from the Sanitary Wastewater System Plant 4191 

at TA-46 is conveyed to the TA-3 Co-Generation Complex for reuse as cooling tower makeup 4192 

water (LANL 2006a). 4193 

4.9 Waste Management and Pollution Prevention 4194 

A wide range of waste types are generated through activities at LANL related to research, 4195 

production, maintenance, construction, decontamination, decommissioning, demolition and 4196 

environmental restoration.  These waste types include:  wastewaters (sanitary liquid waste, high-4197 

explosive-contaminated liquid waste, and industrial effluent); solid (sanitary) waste, including 4198 

routine household-type waste and construction and demolition debris; and radioactive and 4199 

chemical wastes.  These wastes, discussed in more detail in Section 4.9.1 through 4.9.3 below, 4200 

are regulated by Federal and state regulations, applicable to specific waste classifications.  4201 

Institutional requirements for waste management activities are determined and documented by 4202 

the Laboratory Implementation Requirements Program.  This program provides details on proper 4203 

management of all process wastes and contaminated environmental media.  The waste 4204 

management operation tracks waste generating process; quantity; chemical and physical 4205 

characteristics; regulatory status; applicable treatment and disposal standards; and final 4206 

disposition of the waste (LANL 2004h). 4207 

                                                 
5 Generally treated or untreated water that is not suitable for drinking but can be used for secondary purposes such as industrial 

cooling. 
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A significant portion of waste management operations take place in facilities designed for and 4208 

dedicated to waste management.  Liquid wastes are treated in the Sanitary Wastewater Systems 4209 

Plant, the High Explosives Wastewater Treatment Facility, and the Radioactive Liquid Waste 4210 

Treatment Facility.  Specialized facilities in TA-50 and TA-54 house a variety of chemical and 4211 

radioactive waste management operations, including size reduction, compaction, assaying, and 4212 

storage.  Many hazardous wastes are now accumulated for up to 90 days at consolidated storage 4213 

facilities and are then shipped directly offsite.  Four of these consolidated storage facilities exist 4214 

at LANL and two more are planned (LANL 2003d) 4215 

Waste minimization and pollution prevention efforts at LANL are coordinated by the Pollution 4216 

Prevention Program.  Source reduction, including materials substitution and process 4217 

improvements, is the preferred method of reducing waste.  Recycling and reuse practices are also 4218 

considered for wastes, together with volume reduction and treatment options.  Progress in 4219 

pollution prevention initiatives at LANL in measured annually against metrics approved by the 4220 

DOE (LANL 2004p).  In 1999, the DOE established the 2005 Pollution Prevention goals.  These 4221 

goals required that DOE meet the following waste reductions for routine waste, based on the 4222 

1993 baseline: 4223 

• greater than 80 percent reduction in low-level radioactive waste 4224 

• greater than 80 percent reduction in mixed low-level radioactive waste 4225 

• greater than 50 percent reduction in transuranic waste 4226 

• greater than 90 percent reduction in hazardous waste (includes New Mexico Special 4227 

waste and Toxic Substances Control Act waste) 4228 

• greater than 10 percent reduction in clean up and stabilization waste 4229 

• greater than 55 percent reduction in per capita generation of solid sanitary waste 4230 

• greater than 50 percent recycle rate 4231 

• greater than 90 percent reduction in toxic release inventory chemical usage 4232 

• 100 percent replacement of specific ozone-depleting chillers 4233 

• 100 percent affirmative procurement purchases of EPA-designated recycled content items 4234 

DOE achieved an overall rating of 97 percent towards the DOE 2005 Pollution Prevention goals 4235 

for fiscal year 2005.  In 2004, DOE established a prevention-based Environmental Management 4236 

System at LANL based on the International Standards Organization 14001 standard to meet 4237 

DOE Order 450.1.  The Environmental Management System is a systematic method for assessing 4238 

mission activities, determining environmental impacts of those activities, prioritizing 4239 

improvements, and measuring results (LANL 2004p).  Environmental Management System 4240 

action plans have been developed to address environmental issues, including objectives for 4241 

pollution prevention, compliance and continual improvement. 4242 

4.9.1 Wastewater Treatment and Effluent Reduction 4243 

LANL has three primary sources of wastewater:  sanitary liquid wastes, high explosives-4244 

contaminated liquid wastes, and industrial effluent.  Radioactive liquid waste is addressed in 4245 

Section 4.9.3. 4246 
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4.9.1.1 Sanitary Liquid Waste 4247 

DOE continues to operate the TA-46 Sanitary Wastewater System Plant to treat liquid sanitary 4248 

wastes, as described in the 1999 SWEIS.  Treated liquid effluent from the Sanitary Wastewater 4249 

System Plant is pumped to storage tanks near the TA-3 Power Plant before being discharged to 4250 

Sandia Canyon through NPDES-permitted outfall.  The Sanitary Effluent Reclamation Facility 4251 

treats some liquid effluent for reuse in the cooling towers at the Metropolis Center for Modeling 4252 

and Simulation. 4253 

4.9.1.2 Sanitary Sludge 4254 

Sanitary sludge from the Sanitary Wastewater System Plant is dried for a minimum of 90 days to 4255 

reduce pathogens and then disposed of as New Mexico Special Waste at an authorized, permitted 4256 

landfill.  The volume of sanitary sludge generated and disposed by DOE is reported annually in 4257 

the site environmental surveillance reports (for example, LANL 2005j). 4258 

Between 1997 and September 2000, sludge generated from the Sanitary Wastewater System 4259 

Plant was managed as polychlorinated biphenyl-contaminated (50 to 499 parts per million) waste 4260 

in accordance with the Toxic Substances Control Act and disposed of at a Toxic Substances 4261 

Control Act-permitted landfill.  This management practice was necessary because low-levels of 4262 

polychlorinated biphenyls (less than 5 parts per million) had been repeatedly detected in the 4263 

sludge.  During this time, DOE completed an investigation that identified the source of the 4264 

polychlorinated biphenyls and subsequently completed a cleanup of contaminated sewer lines.  4265 

After cleanup was completed and verified by sampling, DOE notified EPA and began managing 4266 

Sanitary Wastewater System sludge as New Mexico Special Waste (LANL 2001f, 2002c, 2004a, 4267 

2004c).  Additional information may be found in the site annual environmental surveillance 4268 

reports. 4269 

4.9.1.3 High Explosives-Contaminated Liquid Wastes 4270 

The High Explosives Wastewater Treatment Facility, located in TA-16, became fully operational 4271 

in 1997.  The High Explosives Wastewater Treatment Facility treats process waters containing 4272 

high-explosive compounds, using three treatment technologies.  Sand filtration is used to remove 4273 

particulate high explosives; activated carbon is used to remove organic compounds and dissolved 4274 

high explosives; and ion exchange units are used to remove perchlorate and barium.  The High 4275 

Explosives Wastewater Treatment Facility receives some wastewaters by truck from processing 4276 

facilities located outside TA-16 (DOE 1999a, LANL 1999b). 4277 

Equipment upgrades were performed to replace water-sealed vacuum pumps and wet high 4278 

explosives collection systems with systems that do not use water.  In addition, sources of non-4279 

high explosives industrial wastewater have been eliminated from the high explosives processing 4280 

areas (DOE 1999a).  These upgrades have resulted in a significant reduction in quantities of high 4281 

explosives wastewater treated and effluent discharged to NPDES-permitted outfalls.  In 2005, the 4282 

High Explosives Wastewater Treatment Facility discharged about 30,000 gallons (114,000 liters) 4283 

to an outfall, compared to the 1999 SWEIS projection of 170,000 gallons (644,000 liters) 4284 

(LANL 2006a). 4285 
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4.9.1.4 Industrial Effluent 4286 

Industrial effluent is discharged to a number of NPDES-permitted outfalls across LANL.  4287 

Currently, LANL discharges wastewater to a total of 21 outfalls, down from the 55 outfalls 4288 

identified in the 1999 SWEIS.  An effort to reduce the number of outfalls was initiated in 1997, 4289 

with significant reductions realized in 1997 and 1998.  Most of these reductions resulted from 4290 

changes at the High-Explosives Processing Key Facility and High Explosives Testing Key 4291 

Facility, with the redirection of some flows to the sewage plant at TA-46, and the routing of high 4292 

explosives-contaminated flows through the High Explosives Wastewater Treatment Facility 4293 

(LANL 2003g). 4294 

Discharges to outfalls are regulated under an NPDES permit, effective February 1, 2001.  At 4295 

most outfalls, actual flows are recorded by flow meters; at the remaining outfalls, flow is 4296 

estimated based on instantaneous flows measured during field visits.  With the exception of 4297 

discharges during 1999, total discharges for the period of 1998 through 2005 from LANL outfalls 4298 

have fallen within 1999 SWEIS projections (LANL 2003g, 2004h, 2005g, 2006a). 4299 

4.9.2 Solid Waste 4300 

Sanitary solid waste is excess material that is not radioactive or hazardous and can be disposed in 4301 

a solid waste landfill.  Solid waste generated at LANL is disposed at the Los Alamos County 4302 

Landfill, located within LANL boundaries, but operated by Los Alamos County.  Solid waste 4303 

includes paper, cardboard, plastic, glass, office supplies and furniture, food waste, brush, and 4304 

construction and demolition debris.  Through an aggressive waste minimization and recycling 4305 

program, the amount of solid waste at LANL requiring disposal has been greatly reduced.  In 4306 

2004, 6,380 tons (5,789 metric tons) of solid waste were generated at LANL, of which 4,240 tons 4307 

(3,847 metric tons) was recycled (LANL 2004p).  The per capita generation of routine solid 4308 

waste (food, paper, plastic) at LANL has decreased by about 58 percent over the 10-year period 4309 

from 1993 through 2003 (LANL 2004h).  Nonroutine solid waste is generated by construction 4310 

and demolition projects, and also includes waste generated by Cerro Grande Rehabilitation 4311 

Project cleanup activities.  Recycling of sanitary waste currently stands at 60 percent compared to 4312 

1993, when LANL recycled only about 10 percent of the sanitary waste.  In 2005, the total 4313 

amount of recycled sanitary waste reached 4,417 tons (4,007 metric tons), an increase from 2004 4314 

(LANL 2006a). 4315 

The 1999 SWEIS projected that the Los Alamos County Landfill would not reach capacity until 4316 

2014, however, in accordance with direction from NMED, the County plans on closing the 4317 

landfill in mid-2008 (LAC 2006b).  A new transfer station, operated by the County, will be used 4318 

to sort and ship LANL sanitary wastes to a solid waste landfill outside the county (DOE 2005e). 4319 

Construction and Demolition Debris—Construction and demolition debris is regulated as a 4320 

separate category of solid waste under the New Mexico Solid Waste Regulations.  Construction 4321 

and demolition debris is not hazardous and may be disposed in a municipal landfill or a 4322 

construction and demolition debris landfill (NMED 1995).  This category of waste was included 4323 

in the chemical waste projections in the 1999 SWEIS and continues to be tracked as chemical 4324 

waste in the SWEIS Yearbooks.  Although construction and demolition debris continue to be 4325 

included in the chemical waste category, recent LANL tracking and projection efforts also have 4326 
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created a subcategory for construction and demolition debris.  In 2005, approximately 78 percent 4327 

of the uncontaminated construction and demolition waste was recycled.  The total amount of 4328 

construction waste generated in 2005 increased by 10 percent from 2004 (LANL 2006a) 4329 

4.9.3 Radioactive and Chemical Waste 4330 

Radioactive and chemical wastes are generated by research, production, maintenance, 4331 

construction and environmental cleanup activities.  Radioactive wastes are divided into the 4332 

following categories:  low-level; mixed low-level; transuranic; and mixed transuranic.  Chemical 4333 

wastes are a broad category including hazardous waste (designated under the RCRA regulations), 4334 

toxic waste, construction and demolition debris, and special waste.  Waste quantities vary with 4335 

level and type of operation, construction activities, and implementation of waste minimization 4336 

activities.  Waste minimization efforts have resulted in overall waste reduction across most 4337 

categories, due to process improvements and substitutions of nonhazardous chemicals for 4338 

commonly used hazardous chemicals (LANL 2004h). 4339 

Most wastes generated are subsequently managed through the LANL waste treatment, storage, 4340 

and disposal infrastructure.  This section evaluates waste generation rates and the capabilities of 4341 

that infrastructure.  An increasing amount of waste, including wastes generated through 4342 

environmental restoration activities, are shipped directly from the point of generation to offsite 4343 

facilities; these wastes have little impact on the LANL waste management infrastructure 4344 

(LANL 2004i). 4345 

Table 4–44 summarizes the radioactive and chemical waste quantities generated from 1999 4346 

through 2004 by waste type.  The quantities include contributions across LANL, including Key 4347 

Facilities, non-Key Facilities and the LANL environmental restoration activities.  Projections 4348 

from the ROD for the 1999 SWEIS are included for comparison. 4349 

Table 4–44  Los Alamos National Laboratory Waste Types and Generation 4350 

Waste Type Units 

1999 SWEIS 
ROD 

Projection 1999 2000 2001 2002 2003 2004 2005 
Low-Level 
Radioactive 
Waste 

cubic yards 
per year 

16,000 a 2,190 5,530 3,400 9,560 7,640 19,400 7,080 

Mixed Low-Level 
Radioactive 
Waste 

cubic yards 
per year 

830 30 780 80 30 50 50 90 

Transuranic 
Waste 

cubic yards 
per year 

440 190 160 150 160 530 50 100 

Mixed 
Transuranic 
Waste 

cubic yards 
per year 

150 110 120 60 110 210 30 130 

Chemical Waste 103 pounds 
per year 

7,160 34,000 61,000 60,800 3,820 1,520 2,460 4,340 

ROD = Record of Decision. 
a Values are rounded. 
Note: To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.4536. 
Source:  LANL 2003g, 2004h, 2005g, 2006a. 
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Site-wide waste quantities for the 7-year period from 1999 through 2005 generally were below 4351 

projections presented in the 1999 SWEIS for all waste types, with a few exceptions discussed 4352 

below.  For each waste type, significant variances from the 1999 SWEIS ROD projections are 4353 

noted in footnotes to the waste generation tables that follow.  Most variances are due to one-time 4354 

events, such as maintenance, construction, or remediation activities, rather than higher quantities 4355 

of operations waste.  For most waste types, the quantities produced across LANL facilities did 4356 

not approach the levels projected in the 1999 SWEIS.  Waste minimization efforts have reduced 4357 

waste generation rates for specific waste types as facility processes were improved and 4358 

nonhazardous product substitutions were implemented.  In some cases, facility workloads were 4359 

less than expected, resulting in less waste generated.  Additional comparisons to 1999 SWEIS 4360 

projections are presented in the waste-specific sections that follow. 4361 

Low-Level Radioactive Wastes—Low-level radioactive waste is defined as waste that is 4362 

radioactive and does not fall within any of the following classifications: high-level radioactive 4363 

waste, transuranic waste, spent nuclear fuel, or by-product materials (uranium and thorium mill 4364 

tailings).  These wastes are generated at LANL when materials, equipment, and water are used in 4365 

radiological control areas as part of the work activities; when these contaminated items are no 4366 

longer useable, they are removed from the area as low-level radioactive waste.  Typical waste 4367 

streams include:  laboratory equipment, service and utility equipment, plastic bottles, 4368 

disposable wipes, plastic sheeting and bags, paper, and electronic equipment (LANL 2004p).  4369 

Environmental restoration and decontamination, decommissioning, and demolition (DD&D) 4370 

activities also generate low-level radioactive waste, primarily in the form of contaminated soils 4371 

and debris. 4372 

Most low-level radioactive waste generated at LANL is disposed onsite at TA-54, Area G.  4373 

Disposal operations expanded into Zone 4, providing sufficient capacity for operational wastes 4374 

for the long term.  The facility-specific low-level radioactive waste generation rates for the 7-year 4375 

period are shown in Table 4–45.  Contributions from non-Key Facilities exceeded 1999 SWEIS 4376 

projections for several years, primarily due to heightened operational activities and new 4377 

construction (LANL 2004h, 2005g, 2006a).  Although there were several instances of individual 4378 

facilities exceeding 1999 SWEIS projections, overall LANL low-level radioactive waste 4379 

generation was well below those levels predicted in the 1999 SWEIS for 6 years of the 7-year 4380 

period.  In 2004, the 1999 SWEIS projection was exceeded due to heightened activities and new 4381 

construction at non-Key Facilities (LANL 2005g). 4382 

 4383 
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Table 4–45  Low-Level Radioactive Waste Generation at Los Alamos National Laboratory 4384 

by Facility (cubic yards per year)  4385 

Facility 
SWEIS 
ROD 1999 a 2000 a 2001 a 2002 a 2003 b 2004 c 2005 k 

Chemistry and Metallurgy Research Building 2,380 240 345 586 509 553 175 237 

Sigma Complex 1,256 80 68 < 1 264 162 < 1 83 

Machine Shops 793 53 535 29 58 20 20 175 

Materials Science Laboratory  0 0 0 0 0 0 0 0 

High-Explosives Processing 21 11 4 1 11 37 0 5 

High-Explosives Testing 1,229 < 1 < 1 0 0 0 114 < 1 

Tritium Facilities 628 62 64 0 118 143 33 65 

Pajarito Site 190 41 18 17 0 13 0 0 

Target Fabrication Facility  13 0 0 < 1 < 1 0 0 0 

Biological Sciences  45 18 0 0 0 0 4 8 

Radiochemistry Laboratory 353 52 75 72 45 102 23 38 

Radioactive Liquid Waste Treatment Facility 209 229 173 676 d 252 510 e 464 f 339 l 

Los Alamos Neutron Science Center  1,419 92 37 < 1 0 92 3 67 

Solid Radioactive and Chemical Waste 
Facilities 228 28 17 18 46 267 54 368 m 

Plutonium Facilities 986g 451 260 392 388 513 247 380 

Total low-level radioactive waste for Key 
Facilities 9,750 1,358 1,597 1,794 1,692 2,412 1,138 1,766 

Non-Key Facilities 680 458 3,637 h 744 698 4,948 i 18,262 j 1,368 n 

Total low-level radioactive waste for Key and 
non-Key Facilities 10,430 1,816 5,234 2,538 2,390 7,366 19,400 3,134 

Percentage of Total from Key Facilities 94 75 44 71 71 33 6 56 

Environmental Restoration 5,572 374 296 812 7,173 283 1 3,945 

Total low-level radioactive waste for non-Key 
Facilities and Environmental Restoration 6,252 832 3,933 1,556 7,871 5,231 18,263 5,313 

Total low-level radioactive waste = Key + non-
Key Facilities and Environmental Restoration 16,002 2,190 5,530 3,350 9,563 7,643 19,401 7,079 

Percentage of Total from Key Facilities 61 62 29 54 18 32 6 25 

ROD = Record of Decision. 
a LANL 2003g. 
b LANL 2004h. 
c LANL 2005g. 
d Amount includes approximately 497 cubic yards of water transferred to TA-53, due to high tritium content (LANL 2003g). 
e 1999 SWEIS ROD projection exceeded due in part to the removal of sludge from the concrete storage tank in WM-2 

(LANL 2004h). 
f 1999 SWEIS ROD projection exceeded due to the generation of 46 cubic yards of water pumped from manholes, 194 cubic 

yards of aqueous evaporator bottoms, and 136 cubic yards of soil associated with construction of new influent tanks 
(LANL 2005g). 

g Includes estimates of waste generated from the facility upgrades associated with pit fabrication.  LANL 2003g. 
h Amount includes waste generated from decontamination and demolition activities and from soil and sediment removal in 

Mortandad and Los Alamos Canyons (LANL 2003g). 
i  1999 SWEIS ROD projection exceeded due to heightened activities and new construction (LANL 2004h). 
j  1999 SWEIS ROD projection exceeded due to heightened activities and new construction (LANL 2005g). 
k LANL 2006a. 
l 1999 SWEIS ROD projection exceeded due to soil and debris generated during tank installation and the generation of 

aqueous evaporator bottoms (LANL 2006a). 
m 1999 SWEIS ROD projection exceeded due to empty drums resulting from repackaging of transuranic waste (LANL 2006a). 
n  1999 SWEIS ROD projection exceeded due to heightened activities and new construction (LANL 2006a). 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456. 
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Mixed Low-Level Radioactive Wastes—Mixed low-level radioactive waste is waste that 4386 

contains both low-level radioactive waste and hazardous waste as defined by the RCRA.  Most of 4387 

the operational mixed low-level radioactive waste is generated by the stockpile stewardship and 4388 

research and development programs.  Typical waste streams include: contaminated lead shielding 4389 

bricks and debris, spent chemical solutions, fluorescent light bulbs, copper solder joints, and used 4390 

oil.  Environmental restoration and DD&D activities also produce some mixed low-level 4391 

radioactive waste (LANL 2004p).   4392 

The facility-specific mixed low-level radioactive waste generation rates for the 7-year period are 4393 

shown in Table 4–46.  Although there were some facility-specific variances with 1999 SWEIS 4394 

projections of mixed low-level radioactive waste, LANL-wide quantities were relatively low.  4395 

The largest single contributor to mixed low-level radioactive waste generation was the 4396 

remediation of material disposal area (MDA) P (LANL 2004h).  Overall LANL mixed low-level 4397 

radioactive waste generation was below the 1999 SWEIS projections for each year of the 7-year 4398 

period. 4399 

Transuranic Wastes—Transuranic waste is waste containing greater than 100 nanocuries of 4400 

alpha-emitting transuranic isotopes per gram of waste, with half-lives greater than 20 years.  This 4401 

type of waste contains radioactive isotopes such as plutonium, neptunium, americium and 4402 

curium.  Specific categories are excluded from the definition of transuranic waste:  1) high-level 4403 

waste; 2) waste that DOE has determined, and EPA has concurred, does not need the same 4404 

degree of isolation as most transuranic waste; and 3) waste that the Nuclear Regulatory 4405 

Commission has approved, on a case-by-case basis, for disposal at a low-level radioactive waste 4406 

facility (LANL 2004p). 4407 

Transuranic waste is generated during research, development, and stockpile manufacturing and 4408 

management activities.  The waste forms include contaminated scrap and residues, plastics, lead 4409 

gloves, glass, and personnel protective equipment.  Transuranic waste may also be generated 4410 

through environmental restoration, legacy waste retrieval, offsite source recovery, and DD&D 4411 

activities.  Transuranic waste is characterized and certified prior to shipment to the Waste 4412 

Isolation Pilot Plant (WIPP) (LANL 2004p). 4413 

The facility-specific transuranic waste generation rates for the 7-year period are shown in 4414 

Table 4–47.  Non-Key Facilities exceeded 1999 SWEIS projections for the years 2000 through 4415 

2005; these exceedances are all attributable to the Offsite Source Recovery Program 4416 

(LANL 2003g, LANL 2004h, LANL 2006a).  Overall transuranic waste generation at LANL was 4417 

well below the 1999 SWEIS projections for 6 years of the 7-year period.  In 2003, transuranic 4418 

waste quantities exceeded the LANL-wide 1999 SWEIS projection due to: (1) repackaging of 4419 

legacy waste for shipment to WIPP, and (2) receipt and storage of waste by the Offsite Source 4420 

Recovery Program (LANL 2004h). 4421 

 4422 
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Table 4–46  Mixed Low-Level Radioactive Waste Generation at Los Alamos National 4423 

Laboratory by Facility (cubic yards per year)  4424 

Facility 
SWEIS 
ROD 1999 a 2000 a 2001 a 2002 a 2003 b 2004 c 2005 i 

Chemistry and Metallurgy Research Building 25 < 1 < 1 < 1 1 6 < 1 6 

Sigma Complex 5 < 1 0 2 0 0 7 0 

Machine Shops 0 0 < 1 < 1 0 0 0 0 

Materials Science Laboratory  0 < 1 0 0 0 0 0 0 

High-Explosives Processing 0.3 0 0 0 0 0 0 0 

High-Explosives Testing 1 0 0 0 0 0 25 d 0 

Tritium Facilities 4 0 0 < 1 1 2 < 1 < 1 

Pajarito Site 2 10 e 0 0 0 0 0 0 

Target Fabrication Facility  0.5 0 0 0 0 0 < 1 0 

Biological Sciences 4 < 1 0 0 0 0 0 0 

Radiochemistry Laboratory 5 < 1 2 4 3 8 2 < 1 

Radioactive Liquid Waste Treatment Facility 0 4 f 3 f 3 f 5 f 0 < 1 0 

Los Alamos Neutron Science Center  1 < 1 6 < 1 1 < 1 0 < 1 

Solid Radioactive and Chemical Waste 
Facilities 

5 0 0 0 0 0 0 0 

Plutonium Facilities 17 g 5 2 17 4 5 2 17 

Total mixed low-level radioactive waste for 
Key Facilities 

70 25 15 30 15 22 40 26 

Non-Key Facilities 39 3 13 12 11 26 13 3 

Total mixed low-level radioactive waste for 
Key and non-Key Facilities 

109 28 28 42 26 48 53 29 

Percentage of Total from Key Facilities 65 89 52 71 58 45 75 90 

Environmental Restoration  717 2 755 h 38 0 0 0 66 

Total mixed low-level radioactive waste for 
non-Key Facilities and Environmental 
Restoration  

756 5 768 50 11 26 13 69 

Total mixed low-level radioactive waste = 
Key + non-Key Facilities and Environmental 
Restoration 

826 30 783 80 26 48 53 95 

Percentage of Total from Key Facilities 9 83 2 38 58 45 75 27 

ROD = Record of Decision. 
a LANL 2003g.  
b LANL 2004h. 
c LANL 2005g. 
d Amount consisted mostly of lead bricks and shielding, contaminated with beryllium and depleted uranium (LANL 2005g). 
e 1999 SWEIS ROD projection exceeded due to maintenance activities (LANL 2003g). 
f 1999 SWEIS ROD projections did not envision use of Resource Conservation and Recovery Act listed hazardous chemicals 

in the facility or the resulting mixed waste (LANL 2003g). 
g Includes estimates of waste generated from the facility upgrades associated with pit fabrication (LANL 2003g). 
h Amount includes 751 cubic yards of waste generated as the result of emergency cleanups following the Cerro Grande Fire 

(LANL 2003g). 
i LANL 2006a. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456. 
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Table 4–47  Transuranic Waste Generation at Los Alamos National Laboratory by Facility 4425 

(cubic yards per year)  4426 

Facility 
SWEIS 
ROD 1999 a 2000 a 2001 a 2002 a 2003 b 2004 c 2005 i 

Chemistry and Metallurgy Research Building 37 d 12 32 61 e 13 10 6 12 

Sigma Complex 0 0 0 0 0 0 0 0 

Machine Shops 0 0 0 0 0 0 0 0 

Materials Science Laboratory  0 0 0 0 0 0 0 0 

High-Explosives Processing 0 0 0 0 0 0 0 0 

High-Explosives Testing (listed as transuranic/Mixed 
transuranic) 

0.3 0 0 0 0 0 0 0 

Tritium Facilities 0 0 0 0 0 0 0 0 

Pajarito Site 0 0 0 0 0 0 0 0 

Target Fabrication Facility  0 0 0 0 0 0 0 0 

Biological Sciences 0 0 0 0 0 0 0 0 

Radiochemistry Laboratory 0 0 0 0 0 2 < 1 0 

Radioactive Liquid Waste Treatment Facility 39 0 21 < 1 3 0 0 0 

Los Alamos Neutron Science Center  0 0 0 0 0 0 0 0 

Solid Radioactive and Chemical Waste Facilities 35 52 35 13 39 115 f 0 < 1 

Plutonium Facilities 310 d 123 71 47 53 283 18 62 

Total transuranic Waste for Key Facilities 421 187 159 122 108 410 25 75 

Non-Key Facilities 0 0 4 32 48 g  118 g  28 h 23 g 

Total transuranic Waste for Key and non-Key 
Facilities 

421 187 163 154 156 528 53 98 

Percentage of Total from Key Facilities 100 100 98 79 69 78 47 76 

Environmental Restoration  14 0 0 0 0 0 0 0 

Total transuranic Waste for non-Key Facilities and 
Environmental Restoration  

14 0 4 32 48 118 28 23 

Total transuranic = Key + non-Key Facilities and 
Environmental Restoration 

436 187 163 154 156 528 53 98 

Percentage of Total from Key Facilities 97 100 98 79 69 78 47 76 

ROD = Record of Decision. 
a LANL 2003g. 
b LANL 2004h. 
c LANL 2005g. 
d 1999 SWEIS projections modified to reflect the ROD determination to produce nominally 20 pits per year (LANL 2003g). 
e 1999 SWEIS ROD projection exceeded due to remodeling activities (LANL 2003g). 
f 1999 SWEIS ROD projection exceeded due to Decontamination and Volume Reduction System repackaging of legacy 

transuranic waste (LANL 2004h). 
g Waste generated by the Offsite Source Recovery Program.  Because this waste comes from shipping and receiving, it is 

attributed to non-Key Facilities (LANL 2003g, 2004h, 2006a). 
h 1999 SWEIS ROD projection exceeded due to wastes received by the Offsite Source Recovery Program (LANL 2005g). 
i LANL 2006a. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456. 
 

 4427 
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Mixed Transuranic Wastes—Mixed transuranic waste is waste that contains both transuranic 4428 

waste and hazardous waste as defined by RCRA.  Mixed transuranic waste is generated through 4429 

research, development, and stockpile manufacturing and management activities.  The waste 4430 

forms include contaminated scrap and residues, plastics, lead gloves, glass, and personnel 4431 

protective equipment.  Mixed transuranic waste may also be generated through environmental 4432 

restoration, legacy waste retrieval, and DD&D activities.  Mixed transuranic waste is 4433 

characterized and certified prior to shipment to the WIPP (LANL 2004p). 4434 

The facility-specific mixed transuranic waste generation rates for the 7-year period are shown in 4435 

Table 4–48.  Generally, facility-specific generation rates are within the 1999 SWEIS projections, 4436 

with only a limited number of facilities producing mixed transuranic wastes.  In the year 2000, 4437 

Non-Key Facilities generated 82 cubic yards (63 cubic meters) of mixed transuranic waste 4438 

compared to a 1999 SWEIS projection of zero; the mixed transuranic waste generation for this 4439 

category is solely attributable to the Transuranic Waste Inspection and Storage Project drum 4440 

retrieval project (LANL 2001e).  The Solid Radioactive and Chemical Waste Facilities generated 4441 

mixed transuranic waste beyond that projected for the years 2000 through 2004, most notably in 4442 

2003 due to increased rates of transuranic waste repackaging for shipment to WIPP 4443 

(LANL 2003g, LANL 2004h, LANL 2005g).  The increasing trend, through 2003, in mixed 4444 

transuranic waste generation for the Plutonium Complex and the Chemistry and Metallurgy 4445 

Research Building reflect operations scaling toward full-scale production of war reserve pits 4446 

(LANL 2004h).  In 2004, mixed transuranic waste generation rates at the Plutonium Complex 4447 

and Chemistry and Metallurgy Research Building were lower due to the 2004 work suspension 4448 

and less than full-scale production (LANL 2005g).  Overall mixed transuranic waste generation 4449 

at LANL was below the 1999 SWEIS projections for 6 years of the 7-year period.  In 2003, mixed 4450 

transuranic waste quantities exceeded the 1999 SWEIS projection due to repackaging of legacy 4451 

waste for shipment to WIPP (LANL 2004h). 4452 

Chemical Wastes—At LANL, chemical wastes are defined as a broad category including:  4453 

hazardous waste (designated under RCRA regulations); toxic waste (asbestos and 4454 

polychlorinated biphenyls, designated under the Toxic Substances Control Act); and special 4455 

waste (designated under the New Mexico Solid Waste Regulations and including industrial 4456 

waste, infectious waste, and petroleum contaminated soils).  Construction and demolition debris 4457 

was also included in the chemical waste category in the 1999 SWEIS and continues to be tracked 4458 

as chemical waste in the SWEIS Yearbooks, although this debris is disposed as solid waste.  The 4459 

chemical waste category also includes all other nonradioactive waste that is managed through the 4460 

Solid Chemical and Radioactive Waste Facilities, generally because the waste type is not 4461 

accepted by solid waste disposal facilities (LANL 2005g).  Typical hazardous waste streams 4462 

include solvents, unused chemicals, acids and bases, solids such as barium-containing explosive 4463 

materials, laboratory trash, and cleanup materials such as rags.  Chemical waste is generated by 4464 

many routine operations throughout LANL and also by environmental restoration and DD&D 4465 

activities (LANL 2004p). 4466 
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Table 4–48  Mixed Transuranic Waste Generation at Los Alamos National Laboratory by 4467 

Facility (cubic yards per year)  4468 

Facility 
SWEIS 
ROD 1999 a 2000 a 2001 a 2002 a 2003 b 2004 c 2005 h 

Chemistry and Metallurgy Research 
Building 

17 d 3 1 1 22 e 15 < 1 4 

Sigma Complex 0 0 0 0 0 0 0 0 

Machine Shops 0 0 0 0 0 0 0 0 

Materials Science Laboratory 0 0 0 0 0 0 0 0 

High-Explosives Processing 0 0 0 0 0 0 0 0 

High-Explosives Testing (Listed as 
transuranic/Mixed transuranic) 

0.3 0 0 0 0 0 0 0 

Tritium Facilities 0 0 0 0 0 0 0 0 

Pajarito Site 0 0 0 0 0 0 0 0 

Target Fabrication Facility  0 0 0 0 0 0 0 0 

Biological Sciences 0 0 0 0 0 0 0 0 

Radiochemistry Laboratory 0 0 0 0 0 0 0 0 

Radioactive Liquid Waste Treatment 
Facility 

0 6 0 6 < 1 4 0 0 

Los Alamos Neutron Science Center  0 0 0 0 0 0 0 0 

Solid Radioactive and Chemical 
Waste Facilities 

0 0 10 17 20 77 f < 1 3 

Plutonium Facilities 133 d 86 22 39 72 102 31 125 

Total of Mixed transuranic for Key 
Facilities 

150 95 33 63 115 198 33 132 

Non-Key Facilities 0 20 82 0 < 1 8 g 0 < 1 

Total Mixed transuranic Waste for 
Key and non-Key Facilities 

150 114 116 63 114 206 31 133 

Percentage Total from Key Facilities 100 83 29 100 99 96 100 99 

Environmental Restoration  0 0 0 < 1 0 0 0 0 

Total of Mixed transuranic Waste for 
non-Key Facilities and 
Environmental Restoration  

0 20 82 < 1 < 1 8 0 < 1 

Total Mixed transuranic = Key + 
non-Key Facilities and 
Environmental Restoration 

150 115 115 63 116 206 33 133 

Percentage of Total from Key 
Facilities 

100 83 29 99 99 96 100 99 

ROD = Record of Decision. 
a LANL 2003g. 
b LANL 2004h. 
c LANL 2005g. 
d 1999 SWEIS projections modified to reflect the ROD determination to produce nominally 20 pits per year (LANL 2003g). 
e 1999 SWEIS ROD projection exceeded due to remodeling activities (LANL 2003g). 
f 1999 SWEIS ROD projection exceeded due to Decontamination and Volume Reduction System repackaging of legacy 

transuranic waste (LANL 2004h). 
g Waste generated by recovery operations at Area G involving new compactible fiberglass-reinforced crates.  Because this 

waste was generated at a building not identified as part of the Solid Radioactive and Chemical Waste Key Facility, it is 
attributed to non-Key Facilities (LANL 2006a). 

h LANL 2006a. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456. 

4469 
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The facility-specific chemical waste generation rates for the 7-year period are shown in  4469 

Table 4–49.  From 1999 through 2001, large quantities of chemical wastes were generated by 4470 

environmental restoration activities through cleanups in TA-16, including MDA P, PRS 3-056(c) 4471 

in TA-3, and MDA R (LANL 2003g).  Wastes generated by environmental restoration activities 4472 

generally are shipped offsite for treatment and disposal and do not directly impact LANL waste 4473 

management resources.  Numerous facility-specific variances to the 1999 SWEIS ROD 4474 

projections occurred, mostly due to one-time events as documented in Table 4–49. 4475 

Table 4–49  Chemical Waste Generated at Los Alamos National Laboratory by Facility 4476 

(pounds per year)  4477 

Facility 
SWEIS 
ROD 1999 a 2000 a 2001 a 2002 a 2003 b 2004 c 2005 dd 

CMR Building 23,800 10,640 4,050 1,490 1,560 3,640 3,890 370 

Sigma Complex 22,050 7,070 8,100 2,790 71,420 d 1,940 86,620e 4,890 

Machine Shops 1,045,000 8,720 1,960 58,370 4,460 340 910 850 

MSL 1,320 340 1,940 f 560 330 430 450 390 

High-Explosives 
Processing 

28,700 29,400 2,277,300 g 827,300 h 33,300 i 53,400 j 16,100 9,100 

High-Explosives Testing 77,800 2,240 133,240 k 2,950 2,830 2,330 30 2,700 

Tritium Facilities 3,750 70 20 5,770 l 11,390 m 90 20 20 

Pajarito Site 8,820 3,760 280 200 180 60 60 10 

Target Fabrication 
Facility 

8,380 1,310 2,340 1,470 1,990 2,890 1,840 17,030 ee 

Biological Sciences 28,660 3,730 5,230 3,000 9,930 6,330 1,540 3,380 

Radiochemistry 
Laboratory 

7,280 3,340 27,470 n 39,080 o 410,350 p 10,710 q 68,100 r 1,060 

Radioactive Liquid Waste 
Treatment Facility 

4,850 440 850 151,700 s 2,520 150 210 20 

Los Alamos Neutron 
Science Center  

36,600 24,400 2,660 8,940 4,410 15,240 214,520 t 1,980 

Solid Radioactive and 
Chemical Waste Facilities 

2,030 70 1,780 990 1,900 1,800 2,640 u 6,240 ff 

Plutonium Facilities 18,500 5,600 3,450 25,800 v 31,400 w 42,670 x 17,200 2,840 

Total Chemical Waste for 
Key Facilities 

1,317,540 101,130 2,470,670 1,130,410 587,970 142,020 414,130 50,880 

Non-Key Facilities 1,435,000 1,687,400 y 810,800 2,766,100 z 737,100 1,377,500 2,047,100 aa 1,374,190 

Total Chemical Waste for 
Key and non-Key 
Facilities 

2,752,540 1,788,530 3,281,470 3,896,510 1,325,070 1,519,520 2,461,230 1,425,070 

Percentage of Total from 
Key Facilities 

48 6 75 29 44 9 17 4 

Environmental 
Restoration 

4,409,200 32,252,800 bb 57,728,200 cc 63,526,800 cc 2,497,300 68,300 207,200 2,914,400 

Total Chemical Waste for 
non-Key Facilities and 
Environmental 
Restoration 

5,844,200 33,940,200 58,539,000 66,292,900 3,234,400 1,445,800 2,254,300 4,288,590 
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Facility 
SWEIS 
ROD 1999 a 2000 a 2001 a 2002 a 2003 b 2004 c 2005 dd 

Total Waste = Key + non-
Key Facilities and 
Environmental 
Restoration 

7,161,740 34,041,330 61,009,670 67,423,310 3,822,370 1,587,820 2,668,430 4,339,470 

Percentage of Total from 
Key Facilities 

18 < 1 4 2 15 9 16 1 

CMR = Chemistry and Metallurgy Research, MSL = Materials Science Laboratory, ROD = Record of Decision. 
a LANL 2003g. 
b LANL 2004h. 
c LANL 2005g. 
d Amount includes a significant quantity of waste generated by structure rehabilitation and equipment disposal associated with bringing 

the Press Building back on-line (LANL 2003g). 
e 1999 SWEIS ROD projection exceeded due to disposal of four years accumulation of graphite waste (nonhazardous but not accepted at 

solid waste or recycling facilities) and beryllium waste from the Beryllium Technology Facility (LANL 2005g). 
f 1999 SWEIS ROD projection exceeded due to remodeling of a C-Wing laboratory (LANL 2003g). 
g Cleanup of MDA R generated 2,225,932 pounds of waste (LANL 2003g). 
h Cleanup of MDA R generated 815,975 pounds of waste (LANL 2003g). 
i 1999 SWEIS ROD projection exceeded due to wastes disposed through chemical cleanout initiative (LANL 2003g). 
j 1999 SWEIS ROD projection exceeded due to the demolition of Buildings TA-16-220, -222, -223, -224, -225, and -226 

(LANL 2003g). 
k 1999 SWEIS ROD projection exceeded due to cleanup following the Cerro Grande Fire (LANL 2003g). 
l Amount includes 5,181 pounds generated by refrigerant replacement at TA-16-450 (LANL 2003g). 
m Amount includes 8,818 pounds generated by refrigerant replacement at TA-16-450 (LANL 2003g). 
n Amount includes 24,160 pounds of construction and demolition debris generated during cleanup following the Cerro Grande Fire 

(LANL 2003g). 
o Amount includes 19,535 pounds of waste generated through chemical cleanout initiative (LANL 2003g). 
p Amount includes 403,204 pounds of contaminated soil excavated during a construction project outside TA-48-1 

(LANL 2003g). 
q Amount includes waste generated through chemical cleanout initiative and the recycling of two mercury-containing shields weighing a 

total of 8,000 pounds (LANL 2004h). 
r Amount includes waste generated through chemical cleanout initiative and disposal of mercury shielding as part of the facility 

radiological status downgrade effort (LANL 2005g). 
s Amount includes 151,200 pounds of waste (soil and asphalt) generated as a result of replacement of storage tanks and plumbing 

(LANL 2003g). 
t Amount includes four year accumulation of metals which could not be recycled due to the DOE moratorium on commercial recycling of 

metals from radiological areas.  The moratorium metal was shipped to Oak Ridge for evaluation and disposition.  
u 1999 SWEIS ROD projection exceeded due to the Decontamination and Volume Reduction System repackaging of legacy transuranic 

waste (LANL 2005g). 
v Amount includes 23,001 pounds of contaminated soil and debris from the replacement of hydraulic cylinders at the front gate 

(LANL 2003g). 
w Amount includes oil-contaminated soil generated when a transformer was dropped during relocation (LANL 2003g). 
x Amount includes 22,000 pounds of soil contaminated with diesel fuel, 1,887 pounds of waste solutions from experiments, and an 

additional 818 pounds of soil contaminated with diesel fuel (LANL 2004h). 
y 1999 SWEIS ROD projection exceeded due to environmental restoration cleanups (LANL 2000f). 
z Amount includes 161,926 pounds of construction and demolition debris resulting from cleanup following the Cerro Grande Fire 

(LANL 2003g). 
aa 1999 SWEIS ROD projection exceeded due to heightened activities and new construction (LANL 2005g). 
bb 1999 SWEIS ROD projection exceeded due to soils excavated during remediation of MDA P (LANL 2003g). 
cc Amount includes industrial and other chemical waste resulting from the cleanup following the Cerro Grande Fire (LANL 2003g). 
dd LANL 2006a. 
ee 1999 SWEIS ROD projection exceeded due to disposal of beryllium contaminated waste, including wastes from cleanout of a beryllium 

operations room and disposal of excess equipment originally from Rocky Flats (LANL 2006a). 
ff 1999 SWEIS ROD projection exceeded due to generation of cutting fluids (nonhazardous mineral oil and water) during repacking of 

transuranic waste (LANL 2006a). 
Note:  To convert pounds to kilograms, multiply by 0.45359. 
 

 4478 

4479 
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Radioactive Liquid Waste Treated at LANL—Radioactive liquid waste treatment takes place 4479 

at three facilities located at TA-21, TA-53, and TA-50.  Treatment facilities are connected to 4480 

source facilities by 22,000 feet (6,706 meters) of piping.  The treatment facility at TA-50 handles 4481 

the vast majority of radioactive liquid waste, receiving liquid waste from about 1,800 points 4482 

across LANL.  The Radioactive Liquid Waste Treatment Facility at TA-50 is over 40 years old, 4483 

and many systems are at the end of their design life.   4484 

Radioactive liquid waste treatment rates and waste quantities for the 7-year period are shown in 4485 

Table 4–50.  The 1999 SWEIS contained projections of volumes treated and resulting effluents 4486 

and waste quantities, including the following categories:  pretreatment liquids, effluent 4487 

discharges, and low-level waste sludges.  Of these categories, the most significant parameter is 4488 

annual effluent discharge from the Radioactive Liquid Waste Treatment Facility.  For the 7-year 4489 

period of 1999 through 2005, all annual effluent quantities from the Radioactive Liquid Waste 4490 

Treatment Facility were well within the 1999 SWEIS projection.  Source reduction efforts and 4491 

process improvements were the two factors that contributed to reduced waste volumes 4492 

(LANL 2005g, 2006a). 4493 

Projections made within the 1999 SWEIS were exceeded for individual treatment activities in 4494 

several instances, all related to quantities of sludge to be dewatered or solidified; the liquid waste 4495 

treatment increases due to these activities are small compared to radioactive liquid treatment 4496 

capacity.  The overall radioactive liquid waste treatment rates at LANL were consistent with the 4497 

1999 SWEIS projections for each year of the 7-year period. 4498 

4.9.4 Offsite Shipments of Radioactive and Chemical Wastes 4499 

Most of the radioactive and chemical wastes generated at LANL are shipped off site for treatment 4500 

and disposal.  The quantities of wastes shipped off site during 2002 through 2005 are presented 4501 

in Table 4–51.  Although low-level radioactive waste may be disposed on site at LANL, some is 4502 

transported off site for disposal.  All mixed low-level radioactive waste is transported off site for 4503 

treatment and disposal.  Transuranic and mixed transuranic wastes are characterized, certified, 4504 

and placed in drums or other containers, which are then loaded into shipment containers for 4505 

transport to the WIPP.  Although there have been delays in meeting the planned schedule for 4506 

transuranic waste shipments, process improvements have been made and recent gains in 4507 

shipment numbers have been realized.  In October 2006, the one-hundredth shipment of 4508 

transuranic waste for the year was shipped, exceeding the number of annual shipments for any 4509 

previous year (LANL 2006a).  Additionally, the volume of waste shipped in 2006 (684 cubic 4510 

yards [523 cubic meters]) was more than three times that of 2005 (LANL 2006).  All chemical 4511 

wastes are shipped off site for treatment and disposal.  For the subset of chemical wastes that are 4512 

regulated under RCRA, onsite storage is limited to 1 year.  The environment impacts associated 4513 

with shipments of radioactive and chemical wastes are described in Section 4.10. 4514 

 4515 

4516 
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Table 4–50  Radioactive Liquid Waste Treated at Los Alamos National 4516 

Laboratory 4517 

Facility 
SWEIS 
ROD 1999 a 2000 a 2001 a 2002 a 2003 b 2004 2005 f 

Pretreatment of 
radioactive liquid waste at 
TA-21 

237,800 
gallons per 

year 

11,900 
gallons 

11,900 
gallons 

120,700 
gallons 

8,000  
gallons 

6,510 
gallons 

0 0 

Percentage of SWEIS 
projection of pretreatment 
at TA-21 

– 5 5 51 3 3 0 0 

Pretreatment of 
radioactive liquid waste 
from TA-55 

21,100 
gallons per 

year 

Less than 
21,100 
gallons 

2,380 
gallons 

5,810 
gallons 

9,350 
gallons 

13,700 
gallons 

13,700 
gallons 

0 

Percentage of SWEIS 
projection of pretreatment 
from TA-55 

– Less than 
100 

10 30 40 70 70 0 

Solidification of 
transuranic (transuranic) 
sludge at TA-50 

4 cubic 
yards per 

year 

7 cubic 
yards 

7 cubic 
yards 

None None 4 cubic 
yards 

0 0 

Percentage of SWEIS 
projection of solidification 
of transuranic sludge 

– 170 170 0 0 100 0 0 

Radioactive liquid waste 
treated at TA-50 

9,246,000 
gallons per 

year 

5,283,400 
gallons 

5,019,300 
gallons 

3,698,400 
gallons 

3,038,000 
gallons 

3,566,300 
gallons 

2,166,200 
gallons 

1,796,400 
gallons 

Percentage of SWEIS 
projection of radioactive 
liquid waste treated at 
TA-50 

– 57 54 40 33 39 23 19 

De-water low-level 
radioactive waste sludge at 
TA-50 

13 cubic 
yards per 

year 

48 cubic 
yards 

63 cubic 
yards 

79 cubic 
yards 

13 cubic 
yards 

38 cubic 
yards 

18 cubic 
yards 

0 

Percentage of SWEIS 
projection of low-level 
radioactive waste sludge 
de-watered at TA-50 

– 370 480 600 100 290 137 0 

Radioactive liquid waste 
treated at TA-53 

Not 
projected 

(c) (c) (c) 64,200 
gallons 

103,900 d 
gallons 

88,800 e 
gallons 

93,800 e 
gallons 

Percentage of SWEIS 
projection of radioactive 
liquid waste treated at 
TA-53 

NA NA NA NA NA NA NA NA 

ROD = Record of Decision, TA = technical area, NA = not available. 
a LANL 2003g. 
b LANL 2004h. 
c Flows into the TA-53 surface impoundments started in 2000, but were first reported in the 2002 Yearbook (LANL 2003g). 
d LANL 2004e. 
e LANL 2006. 
f LANL 2006a. 
Note:  To convert gallons to liters, multiply by 3.7853; cubic yards to cubic meters, multiply  by 0.76456. 

 4518 
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Table 4–51  Amount of Radioactive and Chemical Wastes Shipped Offsite 
4519 

Year 
Type of Waste 2002 2003 2004 2005 

Low-Level Radioactive (cubic yards) 5 2,070 390 1,510 

Mixed Low-Level Radioactive (cubic yards) 50 90 90 20 

Transuranic (including mixed transuranic) (cubic yards) a 1 370 0 216 

Chemical (pounds) 1,690,700 1,805,200 2,517,800 1,645,100 
a Data is for fiscal year. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359. 
Source:  LANL 2006, 2006d. 
 

4.10 Transportation 4520 

The primary methods and routes used to transport LANL-affiliated employees, commercial 4521 

shipments, hazardous and radioactive material shipments, transportation packaging, 4522 

transportation accidents, and onsite and offsite traffic volumes are presented in this subsection. 4523 

4.10.1 Regional and Site Transportation Routes  4524 

Motor vehicles are the primary means of transportation to LANL.  The nearest commercial bus 4525 

terminal is in Santa Fe.  The nearest commercial rail connection is at Lamy, New Mexico, 4526 

52 miles (83 kilometers) southeast of LANL.  There is a spur into central Santa Fe used by the 4527 

Santa Fe Southern Railway.  However, LANL does not currently use rail for commercial 4528 

shipments. 4529 

Park-and-ride services are provided by a commercial corporation, in conjunction with the New 4530 

Mexico Department of Transportation.  Over 80 daily departures between Santa Fe and Española, 4531 

Santa Fe and Los Alamos, Española and Los Alamos, and Albuquerque and Santa Fe and 4532 

Los Alamos are provided for commuters.  Monthly passes are available for unlimited use of most 4533 

park-and-ride services.  Table 4–52 shows the pick-up and drop-off locations that are included 4534 

among those currently serviced by this public transportation service.  Typical weekday riderships 4535 

for the two park-and-ride routes serving Los Alamos are shown in Table 4–53. 4536 

The primary commercial international airport in New Mexico is located in Albuquerque.  The 4537 

small Los Alamos County Airport is owned by the Federal Government, and the operations and 4538 

maintenance are performed by the County of Los Alamos.  The airport is located parallel to East 4539 

Road at the southern edge of the Los Alamos community.  The airport has one runway running 4540 

east-west at an elevation of 7,150 feet (2,180 meters).  Takeoffs are predominantly from west to 4541 

east, and all landings are from east to west.  The airport is categorized as a private use facility; 4542 

however, U.S. Federal Aviation Administration-licensed pilots and pilots of transient aircraft 4543 

may be issued permits to use the airport facilities. 4544 
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Table 4–52  Park and Ride Pickup and Drop-Off Locations 4545 

Santa Fe 

CORDOVA/CERRILLOS – This is located on the Southeast corner of Cerrillos and Cordova in the State Highway 
Department General Office parking lot.  The bus pulls up on the Northwest corner of the parking area in front of the 
building.  

ALTA VISTA – This is located on Alta Vista, just east of Cerrillos on the north side.  The parking area is marked with signs 
and is just west of the Railroad crossing on Alta Vista.  

SHERIDAN/PALACE – This pick up and drop off point only (no vehicle parking) is on Sheridan, just south of Marcy.  It is 
also the north transfer point for Santa Fe Trails. 

PERA – PERA Building is on the Northeast corner of Paseo de Peralta and the Old Santa Fe Trail.  The boarding area is 
near the middle of the parking lot on the West side of the building. 

DISTRICT 5 – This parking lot is located on Jaguar Street, west of Cerrillos on the south side.  It is a fenced lot on the New 
Mexico Department of Transportation property. 

Española 

ESPAÑOLA – This parking lot is located on Onate, about 0.25 miles west of Riverside (US84/285) on the south side.   

Los Alamos 

TA-3 – This parking area and shuttle pick up area for LANL is located just east of Diamond Drive on Jemez Road on the 
south side.  

CENTRAL/20th – This parking and drop off area is in front of the Los Alamos Library, just west of 20th Street. 

Note:  To convert miles to kilometers, multiply by 1.6093. 
Source:  All Aboard America 2005. 
 

Table 4–53  Park and Ride Use 4546 

Route Dates Average Number of Riders - Daily Percent of Capacity 

Blue Route: Santa Fe/Los Alamos October 24-28, 2005 369 71 

Green Route: Espan ola/Los Alamos October 24-28, 2005 165 66 

Source:  NMDOT 2005b. 
 

Northern New Mexico is bisected by I–25 in a generally northeast-southwest direction.  This 4547 

interstate highway connects Santa Fe with Albuquerque.  The regional highway system and major 4548 

roads in the LANL vicinity are illustrated in Figure 4–30.  Regional transportation routes 4549 

connecting LANL with Albuquerque and Santa Fe are I–25 to US 84/285 to NM 502, with 4550 

Española is NM 30 to NM 502, and with Jemez Springs and western communities is NM 4.  4551 

Hazardous and radioactive material shipments leave or enter LANL from East Jemez Road to 4552 

NM 4 to NM 502.  East Jemez Road, as designated by the State of New Mexico and governed by 4553 

49 CFR Part 177.825, is the primary route for the transportation of hazardous and radioactive 4554 

materials.  The average daily traffic flow at LANL’s main access points are presented in 4555 

Table 4–54. 4556 

Table 4–54  Los Alamos National Laboratory Main Access Points 4557 

Location Average Daily Vehicle Trips 

Diamond Drive across the Los Alamos Canyon Bridge 24,545 

Pajarito Road at NM 4   4,984 

East Jemez Road at NM 4   9,502 

West Jemez Road at NM 4   2,010 

DP Road at Trinity Drive   1,255 

  Total 42,296 

Source:  KSL 2004, LAC 2005a. 
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 4558 
Figure 4–30  Los Alamos National Laboratory Vicinity Regional Highway System 4559 

and Major Roads 4560 

4561 
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Only two major roads, NM 502 and NM 4, access Los Alamos County.  Los Alamos County 4561 

traffic volume on these two segments of highway is primarily associated with LANL activities.  4562 

Most commuter traffic originates from Los Alamos County or east of Los Alamos County (Rio 4563 

Grande Valley and Santa Fe) as a result of the large number of LANL employees that live in 4564 

these areas (see Section 4.8.1).  A small number of LANL employees commute to LANL from 4565 

the west along NM 4.  The average weekday traffic volume at various points in the vicinity of 4566 

NM 502 and NM 4 measured in September 2004 are presented in Table 4–55. 4567 

Table 4–55  Average Weekday Traffic Volume in the Vicinity of NM 502 and NM 4 4568 

Location Average Daily Vehicle Trips 

Eastbound on NM 502 east of the intersection with NM 4 10,100 

Westbound on NM 502 east of the intersection with NM 4 7,765 

Eastbound on NM 502 west of the intersection of NM 502 and NM 4 6,540 

Westbound on NM 502 west of the intersection of NM 502 and NM 4 4,045 

Westbound on NM 4 between East Jemez Road and the NM 502/4 intersection 6,505 

Eastbound on NM 4 between East Jemez Road and the NM 502/4 intersection 6,665 

Transition road from northbound NM 4 to eastbound NM 502 5,170 

Transition road from eastbound NM 502 to southbound NM 4 1,610 

Source:  LSC 2004. 
 

The primary route designated by the State of New Mexico to be used for radioactive and other 4569 

hazardous material shipments to and from LANL is the approximately 40-mile (64-kilometer) 4570 

corridor between LANL and Interstate–25 at Santa Fe.  This route passes through the Pueblos of 4571 

San Ildefonso, Pojoaque, Nambe, and Tesuque and is adjacent to the northern segment of 4572 

Bandelier National Monument.  This primary transportation route bypasses the city of Santa Fe 4573 

on NM 599 to Interstate–25. 4574 

4.10.2 Transportation Accidents 4575 

Motor vehicle accidents in Los Alamos County and nearby counties are reported in Table 4–56.  4576 

In 2004, there were over 5,700 motor vehicle accidents in Los Alamos, Rio Arriba, and Santa Fe 4577 

Counties resulting in 58 fatalities.  When accidents are considered per 100 million vehicle miles 4578 

traveled, travel in Santa Fe County was the most dangerous in the region of influence during 4579 

2004, although Rio Arriba County had the highest fatality rate.  Since the 1999 SWEIS was 4580 

issued, there have been two fatal traffic accidents on the site.  On November 1, 1999, there was 4581 

one fatality as a result of two private vehicles colliding at the intersection of Eniwetok Drive and 4582 

Diamond Drive, and on October 2, 2001, a motorcyclist was killed after colliding with a private 4583 

vehicle at the intersection of Sigma Road and Diamond Drive (LANL 2006). 4584 

4585 
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Table 4–56  New Mexico Traffic Accidents in Los Alamos and Nearby Counties, 2004 4585 

County Total Accidents Crash Rate a Fatalities Death Rate b 

Los Alamos    274 246    0 0 

Rio Arriba    698 144   32 6.61 

Santa Fe  4,744 267   26 1.46 

New Mexico 52,288 223 522 2.23 
a Crash rate measures crashes per 100 million vehicle miles traveled. 
b Death rate measures deaths per 100 million vehicle miles traveled. 
Source:  NMDOT 2006a. 
 

Table 4–57 shows the accident history for Los Alamos County from 1999 through 2004.  As 4586 

shown in the table, the county’s crash rate and death rate were lower than the state average 4587 

during this period. 4588 

Table 4–57  Los Alamos County Traffic Accidents, 1999 - 2004 4589 

Year Total Accidents Crash Rate a Fatalities Death Rate b 

1999 252 119 1 0.47 

2000 252 123 0 0 

2001 270 132 3 1.46 

2002 307 310 0 0 

2003 259 221 1 0.85 

2004 274 246 0 0 

County Average 99-04 269 192 0.8 0.46 

State Average 99-04 48,359 210 462 2.0 
a Crash rate measures crashes per 100 million vehicle miles traveled. 
b Death rate measures deaths per 100 million vehicle miles traveled. 
Sources:  NMDOT  2001, 2002, 2003, 2004, 2005c, 2006a. 

4.10.3 Los Alamos National Laboratory Shipments  4590 

Hazardous, radioactive, industrial, commercial, and recyclable materials, including wastes, are 4591 

transported to, from, and on the LANL site during routine operations.  Hazardous materials 4592 

include commercial chemical products that are nonradioactive and are regulated and controlled 4593 

based on whether they are listed materials, or if they exhibit the hazardous characteristics of 4594 

ignitability, toxicity, corrosivity, or reactivity.  Radioactive materials include special nuclear 4595 

material (plutonium, enriched uranium), medical radioisotopes, and other miscellaneous 4596 

radioactive materials.  Offsite shipments, both to and from LANL, are carried by commercial 4597 

carriers (including truck, air-freight, and government trucks), and by DOE safe secure transport 4598 

trailers.  Numerous regulations and requirements govern the transportation of hazardous and 4599 

radioactive materials, including those of the U.S. Department of Transportation, U.S. Nuclear 4600 

Regulatory Commission, DOE, U.S. Federal Aviation Administration, International Air Traffic 4601 

Association, and LANL. 4602 

4603 
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4.10.3.1 Onsite Shipments 4603 

Onsite hazardous and radioactive material shipments are transported in conformance with 4604 

U.S. Department of Transportation regulations.  A shipment is considered an onsite shipment if 4605 

both the origin and destination are at LANL.  These shipments are transported in LANL-operated 4606 

vehicles.  These vehicles vary depending on the quantity and radioactivity of the material 4607 

shipped, from LANL-owned pick-up trucks to DOE-owned safe secure trailers.  Maintenance of 4608 

these vehicles is closely monitored for physical performance as well as security. 4609 

Hazardous material shipments vary from bulk gases and liquids to small quantities of laboratory 4610 

chemicals.  Hazardous waste shipments are made to the hazardous waste storage facility at 4611 

TA-50 and radioactive and hazardous waste shipments are made to the waste management area at 4612 

TA-54. 4613 

Onsite radioactive material shipments are transported in conformance with U.S. Nuclear 4614 

Regulatory Commission regulations or DOE requirements.  A primary feature of these 4615 

regulations is stringent packaging requirements governing shipments on public roads.  In a few 4616 

cases, it is not cost effective for DOE to meet these stringent packaging requirements.  In such 4617 

cases, roads are temporarily closed during the shipments; DOE safety requirements still apply in 4618 

these cases. 4619 

Onsite transport constitutes the majority of activities that are part of routine operations in support 4620 

of various programs.  The radioactive materials transported onsite between TAs are mainly of 4621 

limited quantities, short travel distances, and mostly on closed roads.  The impacts of these 4622 

activities are part of the normal operations at these areas.  For example, worker dose from 4623 

handling and transporting the radioactive materials are included as part of operational activities.  4624 

Specific analyses performed in the 1999 SWEIS indicated that the projected collective radiation 4625 

dose for LANL drivers from a projected 10,750 onsite shipments to be 10.3 person-rem per year, 4626 

or on average, less than 1 millirem per transport.  Review of recent onsite radioactive materials 4627 

transportation indicates a much smaller number of shipments than those projected in the 4628 

1999 SWEIS. 4629 

4.10.3.2 Offsite Shipments  4630 

Offsite transports of radioactive materials would occur using both trucks and airfreight.  The 4631 

radioactive materials transported would include tritium, plutonium, uranium (both depleted and 4632 

enriched), offsite source recovery, medical isotopes, small quantities of activation products, low-4633 

level radioactive waste, and transuranic waste.  At LANL, DOE transports and receives 4634 

radioactive and other hazardous materials and waste shipments to and from other DOE facilities 4635 

and commercial facilities nationwide.  As discussed above, shipments meet applicable 4636 

U.S. Department of Transportation, U.S. Nuclear Regulatory Commission, U.S. Federal Aviation 4637 

Administration, regulations or DOE requirements.  Most unclassified shipments are transported 4638 

via commercial carriers. 4639 

From 2002 through 2005, there was an average of 273 offsite waste shipments per year.  These 4640 

consisted, on average, of 199 shipments of hazardous materials and 74 shipments of radioactive 4641 

materials as shown in Table 4–58.  Significant year-to-year changes in the volume of waste 4642 
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generated are discussed in Section 4.9.2 and provide the basis for the fluctuations shown in 4643 

Table 4–58. 4644 

Table 4–58  Offsite Waste Shipments 2002 - 2005 4645 

Waste Type 2002 2003 2004 2005 Total 

Hazardous 154 157 262 225 798 

Low-Level Radioactive  3 68 12 50 133 

Mixed Low-Level Radioactive  17 19 19 16 71 

Transuranic 1 46 0 44 91 

Total 175 290 293 335 1,093 

Source: LANL 2006. 
 

DOE regulations require that safe secure trailers be used for offsite shipments of special nuclear 4646 

material, weapons components, and explosive-like assemblies in DOE custody.  Safe secure 4647 

trailers are similar in appearance to commercial tractor-trailers but are equipped with unique 4648 

security and safeguard features that prevent unauthorized cargo removal and minimize the 4649 

likelihood of an accidental radioactive materials release as a result of a vehicle accident.  4650 

Classified shipments are made in safe secure trailers.  The designated hazardous materials route 4651 

for Los Alamos County is East Jemez Road to NM 4 to NM 502. 4652 

The primary regulatory approach to promote safety from radiological exposure is the 4653 

specification of standards for the packaging of radioactive materials.  Packaging represents the 4654 

primary barrier between the radioactive material being transported and radiation exposure to the 4655 

public, workers, and the environment.  Transportation packaging for radioactive materials must 4656 

be designed, constructed, and maintained to contain and shield its contents during normal 4657 

transport conditions.  For highly radioactive material such as high-level radioactive waste or 4658 

spent nuclear fuel, packagings must contain and shield its contents in the event of severe accident 4659 

conditions.  The type of packaging used is determined by the total radioactive hazard presented 4660 

by the material within the packaging.  Four basic types of packaging are used: Excepted, 4661 

Industrial, Type A, and Type B.  See Appendix K for additional information on the shipment of 4662 

radioactive materials to and from LANL. 4663 

4.11 Environmental Justice 4664 

Under Executive Order 12898, DOE is responsible for identifying and addressing potential 4665 

disproportionately high and adverse human health and environmental impacts on minority or 4666 

low-income populations.  Minority persons are those who identify themselves as Hispanic or 4667 

Latino, Asian, Black or African American, American Indian or Alaska Native, Native Hawaiian 4668 

or Other Pacific Islander, or multi-racial (with at least one race designated as a minority race 4669 

under Council on Environmental Quality Guidelines [CEQ 1997]).  Persons whose income is 4670 

below the Federal poverty threshold are designated as low income. 4671 

4672 
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Disproportionately High and Adverse Human Health Effects 4672 

Adverse health effects are measured in risks and rates that could result in latent cancer fatalities, 4673 

as well as other fatal or nonfatal adverse impacts on human health.  Adverse health effects may 4674 

include bodily impairment, infirmity, illness, or death.  Disproportionately high and adverse 4675 

human health effects occur when the risk or rate of exposure to an environmental hazard for a 4676 

minority or low-income population is significant (as defined by NEPA) and appreciably exceeds 4677 

the risk or exposure rate for the general population or for another appropriate comparison group 4678 

(CEQ 1997). 4679 

Disproportionately High and Adverse Environmental Effects 4680 

A disproportionately high environmental impact that is significant (as defined by NEPA) refers 4681 

to an impact or risk of an impact on the natural or physical environment in a low-income or 4682 

minority community that appreciably exceeds the environmental impact on the larger 4683 

community.  Such effects may include ecological, cultural, human health, economic, or social 4684 

impacts.  An adverse environmental impact is an impact that is determined to be both harmful 4685 

and significant (as defined by NEPA).  In assessing cultural and aesthetic environmental impacts, 4686 

impacts that uniquely affect geographically dislocated or dispersed minority or low-income 4687 

populations or American Indian Tribes are considered (CEQ 1997). 4688 

4.11.1 Region of Analysis 4689 

The region of analysis for environmental justice corresponds to the region of analysis for the 4690 

resource area being considered.  The source of off site impacts addressed in the SWEIS is 4691 

radiological air emissions.  The study area considered in the 1999 SWEIS environmental justice 4692 

analysis was the area within a 50-mile (80-kilometer) radius of LANL.  Figure 4–31 shows areas 4693 

potentially at radiological risk from the current missions performed at LANL.  These areas 4694 

include the city of Santa Fe and Indian Reservations in North Central New Mexico.  Eight 4695 

counties are included or partially included in the potentially affected area (see Figure 4–32):  4696 

Bernalillo, Los Alamos, Mora, Rio Arriba, Sandoval, San Miguel, Santa Fe, and Taos. 4697 

The center of the area was the emissions stack at LANSCE in TA-53.  The LANSCE stack was 4698 

chosen because it was the primary source of LANL airborne radionuclide emissions and therefore 4699 

has the greatest potential for affecting offsite populations.  Today, LANSCE is still the largest 4700 

contributor to radioactive air emissions (LANL 2005j).  Sampling data collected from vegetation, 4701 

animals, fish, water and soils on site or near LANL were used to estimate doses from ingestion 4702 

by individuals existing on a subsistence diet.  On this basis, the same study area is used for this 4703 

environmental justice analysis of human health impacts.  The use of a 50-mile (80-kilometer) 4704 

radius is patterned after the methodology used by the U.S. Nuclear Regulatory Commission for 4705 

assessing potential risks to populations from nuclear power plants and is intended to encompass 4706 

the potential impacts from LANL operations (DOE 1999a).  The location of minority and low-4707 

income populations within the 50-mile (80-kilometer) radius circle remained unchanged since 4708 

the publication of the 1999 SWEIS.  However, the number of persons in these communities rose 4709 

slightly over the past 5 years. 4710 

4711 
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 4711 

 4712 
Figure 4–31  Location of Technical Area 53 and Indian Reservations Surrounding 4713 

Los Alamos National Laboratory 4714 

 4715 
Figure 4–32  Potentially Affected Counties Surrounding Los Alamos National Laboratory 4716 
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4.11.2 Changes Since the 1999 SWEIS 4717 

To determine the extent of changes in minority and low-income populations in potentially 4718 

affected counties surrounding LANL since the publication of the 1999 SWEIS, comparisons were 4719 

made between population estimates based on 1990 and 2000 census data.  However, caution 4720 

must be used when interpreting these changes, because of changes in the definitions of race and 4721 

ethnicity used in the 2000 census.  As a result, 2000 census data on race are not directly 4722 

comparable with data from the 1990 or earlier censuses.  Nevertheless, census data demonstrate 4723 

that the minority population in these potentially affected counties grew by 33 percent between 4724 

1990 and 2000. 4725 

Table 4−59 provides the racial and Hispanic composition for these counties using data obtained 4726 

from the census conducted in 2000.  In the year 2000, a majority (54 percent) of these county 4727 

residents designated themselves as members of a minority population.  Hispanics and American 4728 

Indians or Alaska Natives comprised approximately 91 percent of the minority population.  As a 4729 

percentage of the total resident population in 2000, New Mexico had the largest percentage 4730 

minority population (55 percent) among the contiguous states and the second largest percentage 4731 

minority population among all states (only Hawaii had a larger percentage minority population 4732 

[77 percent]). 4733 

Table 4–59  Populations in Potentially Affected Counties Surrounding Los Alamos 4734 

National Laboratory in 2000 4735 

Population Group Population Percentage of Total 

Minority 490,172 54.4 

 Hispanic 400,725 44.5 

 Black or African American 15,945 1.8 

 American Indian or Alaska Native 44,468 4.9 

 Asian 12,188 1.4 

 Native Hawaiian or Pacific Islander 527 0.1 

 Two or more races 14,859 1.6 

 Some other race 1,460 0.2 

White 410,524 45.6 

Total 900,696 100.0 
Source:  DOC 2006a. 
 

The percentage of low-income population for whom poverty status was determined was 4736 

approximately 13 percent of those residing in potentially affected counties in 2000.  In 2000, 4737 

nearly 18 percent of the total population of New Mexico reported incomes less than the poverty 4738 

threshold. 4739 

In terms of percentages, minority populations and low-income resident populations in potentially 4740 

impacted counties were lower than the State percentage in 2000.  Despite slight increases in the 4741 

percentage of minority and low-income populations in the potentially affected counties, impacts 4742 

to these populations over the past 5 years have not been disproportionately high or adverse, due 4743 

to the overall low level of potential impacts.  The effects of new construction projects since the 4744 
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publication of the 1999 SWEIS were either minor, confined to the site, or within the historical 4745 

operational effects of LANL. 4746 

Since 1990, the minority population in potentially affected counties surrounding LANL grew by 4747 

about 33 percent (from 49.3 percent in 1990 to 54.4 percent in 2000) of the total population in 4748 

the potentially affected counties (see Table 4−60).  The area’s largest minority group, the 4749 

Hispanic population, grew by 30 percent, followed by American Indians (26 percent) and Asians 4750 

(52 percent).  The African-American population remained relatively unchanged. 4751 

Table 4–60  Populations in Potentially Affected Counties Surrounding Los Alamos 4752 

National Laboratory in 1990 4753 

Population Group Population Percentage of Total 

Minority 368,785 49.3 

 Hispanic 309,520 41.4 

 Black 15,595 1.8 

 American Indian, Eskimo, or Aleut 35,319 4.7 

 Asian or Pacific Islander 8,038 1.1 

 Some other race 2,313 0.3 

White 379,644 50.7 

Total 748,429 100.0 
Source:  DOC 2006a. 
 

In 1989, 21 percent of the population of New Mexico lived below the poverty threshold 4754 

(DOE 1999a).  In 1999, 18 percent of the population of New Mexico lived below the poverty 4755 

threshold (see Section 4.11.4). 4756 

4.11.3 Minority Population in 2000 4757 

According to 2000 census data, approximately 153,518 minority individuals resided within the 4758 

50-mile (80-kilometer) radius of LANL.  This represented 55 percent of the total population 4759 

within the 50-mile (80-kilometer) radius.  The largest minority group in the study area was the 4760 

Hispanic population (127,671 or about 46 percent), followed by American Indians (17,371 or 4761 

about 6 percent).  Minorities are about 18 percent of Los Alamos County’s population, with 4762 

Hispanics being the largest minority group (12 percent).  Hispanics reside throughout the 50-mile 4763 

(80-kilometer) radius area, but most are located in the Española Valley and in the Santa Fe 4764 

metropolitan area. 4765 

Census block groups with minority populations exceeding 50 percent were considered minority 4766 

block groups.  Based on 2000 census data, Figure 4–33 shows minority block groups within the 4767 

study area where more than 50 percent of the block group population is minority. 4768 
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 4769 
Figure 4–33  Minority Population – Block Groups with More Than 50 Percent Minority 4770 

Population within a 50-Mile (80-kilometer) Radius of Los Alamos National Laboratory 4771 
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4.11.4 Low-Income Population in 2000 4772 

According to 2000 census data, approximately 44,278 individuals residing within the 50-mile 4773 

(80-kilometer) radius of LANL were identified as living below the Federal poverty threshold, 4774 

which represent approximately 16 percent of the study area population.  The median household 4775 

income for New Mexico in 1999 was $34,133, while 18 percent of the population was 4776 

determined to be living below the Federal poverty threshold ($17,029 for a family of four).   4777 

Los Alamos County had the highest median income ($78,993) within the State, and the lowest 4778 

percentage (2.9 percent) of individuals living below the poverty level when compared to other 4779 

counties in the area. 4780 

Census block groups were considered low-income block groups if the percentage of the 4781 

populations living below the Federal poverty threshold exceeded 18 percent.  Based on 2000 4782 

Census data, Figure 4–34 shows low-income block groups within the study area where more 4783 

than 18 percent of the block group population is living below the Federal poverty threshold. 4784 

4.12 Environmental Restoration 4785 

Environmental restoration activities are designed to reduce the risks associated with the legacy of 4786 

past operations that resulted in releases of contaminants.  As the LANL environmental 4787 

restoration effort completes site investigations and cleanups, this progress translates to a 4788 

reduction in the risk posed by past releases, and, in some cases, provides additional land use 4789 

options in and around LANL.  The 1999 SWEIS evaluated environmental restoration impacts in 4790 

the ecological and human health risk assessments and in analyses related to the transport, 4791 

treatment, storage, and disposal of waste. 4792 

The LANL environmental restoration staff originally identified over 2,100 potential release sites, 4793 

at and around LANL, including 1,099 regulated by the NMED under RCRA and 1,025 regulated 4794 

by DOE.  However, as a result of investigations, remediations, no further action determinations, 4795 

and consolidation of geographically proximate sites, a total of 829 potential release sites 4796 

remained within the environmental restoration program at the end of 2005 (LANL 2006a). 4797 

Each site remediation reduces potential impacts to ecological and human health.  The 4798 

environmental restoration project has made significant progress in the last 6 years.  A multi-year 4799 

cleanup at MDA P was completed in 2002, resulting in the excavation of more the 52,500 cubic 4800 

yards (40,100 cubic meters) of soil and debris.  Over this same timeframe, three wastewater 4801 

surface impoundments at TA-53 were remediated (LANL 2003g).  The project has also 4802 

completed a number of source removals through voluntary corrective actions and has continued 4803 

site investigations (LANL 2003g, 2004h).  In 2005, the LANL environmental restoration staff 4804 

completed nine characterization and remediation reports, performed soil and sediment sampling 4805 

at a number of locations, and planned and performed accelerated remediation work in support of 4806 

infrastructure improvements (LANL 2006a).  In 2005, numerous characterization and 4807 

remediation plans and reports were submitted to NMED in accordance with the Consent Order.  4808 

In addition, accelerated remediation activities were implemented at sites that potentially could be 4809 

affected by upcoming infrastructure and construction projects. NMED issued certificates of 4810 

completion (replacing former no further action determinations) for eight sites (LANL 2006a). 4811 
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 4812 

Figure 4–34  Low-Income Population – Block Groups with More Than 18 Percent of the 4813 

Population Living Below the Federal Poverty Threshold within a 50-mile (80-kilometer) 4814 

Radius of Los Alamos National Laboratory 4815 
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Major unplanned environmental restoration activities were undertaken by LANL in response to 4816 

the Cerro Grande Fire.  Due to the threat of erosion and enhanced contaminant transport, the 4817 

following activities were performed: evaluation and stabilization of sites touched by the fire; 4818 

baseline sampling to characterize conditions in fire-impacted watersheds; and evaluation, 4819 

stabilization or removal of sites subject to flooding.  Accelerated cleanups in response to the fire 4820 

were conducted at MDA R and in Los Alamos Canyon (LANL 2003g) 4821 

The large-scale cleanups have generated significant quantities of mostly chemical wastes, as 4822 

discussed in Section 4.9.  Because waste types and quantities at environmental restoration sites 4823 

are difficult to estimate in advance, the generation of chemical waste exceeded 1999 SWEIS 4824 

ROD projections for several years out of the previous six.  For many site cleanups, wastes are 4825 

transported directly offsite from the point of generation, minimizing impacts on LANL waste 4826 

management infrastructure. 4827 

Other environmental restoration-related impacts addressed qualitatively in the 1999 SWEIS 4828 

include fugitive dust, surface runoff, soil and sediment erosion, and worker health and safety 4829 

risks (DOE 1999a).  The controls presented in the 1999 SWEIS to mitigate these impacts 4830 

continue to be implemented, and in many cases, have been enhanced in response to the Cerro 4831 

Grande Fire. 4832 

The successful site cleanups have produced beneficial environmental impacts, including risk 4833 

reductions and land transfers.  Actions taken in response to the Cerro Grande Fire prevented 4834 

additional impacts that could have resulted from increased erosion and enhanced mobility of 4835 

contaminants.  With the exception of the chemical waste generation rates discussed in 4836 

Section 4.9, environmental restoration activities have operated within the envelope evaluated in 4837 

the 1999 SWEIS. 4838 

Requirement for correction actions performed at LANL in accordance with RCRA and its 4839 

Hazardous and Solid Waste Amendments (HSWA) has been transferred from the LANL’s 4840 

RCRA Permit to a Compliance Order on Consent (Consent Order), signed on March 1, 2005 4841 

(NMED 2005).  The Consent Order is a comprehensive agreement that documents the 4842 

investigation and remediation steps necessary to complete RCRA- and HSWA-driven 4843 

environmental restoration activities at LANL by the year 2015.  However, the Consent Order 4844 

does not cover more than 500 sites that received no further action decisions from the EPA when 4845 

it had primary authority, preventing duplication of completed work.  The Consent Order also 4846 

does not address releases of radionuclides, which are under the regulatory authority of DOE.  4847 

Nonetheless, 125 non-HSWA module sites previously approved by DOE for no further action 4848 

will be re-evaluated by NMED under the terms of the Consent Order.  Notwithstanding the 4849 

Order, LANL’s environmental restoration activities and associated impacts have remained within 4850 

the scope of the 1999 SWEIS and the ROD projections. 4851 

 4852 
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5.0   ENVIRONMENTAL CONSEQUENCES 1 

As described in earlier chapters, changes have occurred or are expected to take place at LANL 2 

that were not anticipated at the time the 1999 Site-Wide Environmental Impact Statement for 3 

Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 4 

(1999 SWEIS) was issued together with the Record of Decision (ROD).  Such changes include 5 

alteration of the physical environment, as well as changes to LANL’s operations and 6 

capabilities.  The Cerro Grande Fire of 2000 resulted in changes to the physical environment in 7 

the form of burned habitat, damaged or destroyed structures, and potential for significant runoff 8 

and erosion.  Another change to the physical environment is the past and planned conveyance of 9 

certain lands to Los Alamos County and the transfer of land to the U.S. Department of the 10 

Interior (to be held in trust for the San Ildefonso Pueblo) that, in effect, alters the site boundaries 11 

and removes from National Nuclear Security Administration (NNSA) stewardship the ecological 12 

and cultural resources included in those lands. 13 

Included in the analysis supporting this new Site-Wide Environmental Impact Statement 14 

(SWEIS) are the impacts associated with manufacturing plutonium pits at LANL.  Under the 15 

No Action and Reduced Operations Alternatives, the analysis includes the impacts associated 16 

with manufacturing up to 20 pits per year in existing facilities in the Plutonium Facility Complex 17 

(Technical Area [TA-] 55).  The Expanded Operations Alternative includes the impacts 18 

associated with manufacturing up to 50 pits per year under single-shift operations (80 pits per 19 

year using multiple shifts) in TA-55.  Manufacturing pits in TA-55 at any of the levels discussed 20 

above is not expected to have a distinguishable effect on a number of resource areas evaluated in 21 

this SWEIS.  The different levels of pit manufacturing activities in TA-55 would likely cause 22 

only minor differences in impacts on land use, visual resources, water resources, geology and 23 

soils, air quality, noise, ecological resources, public health, cultural resources, and infrastructure. 24 

Depending on the alternative chosen, larger impacts to worker health, socioeconomics, waste 25 

management, and transportation would be expected. 26 

The analysis also includes the impacts associated with the remediation of material disposal areas 27 

(MDAs) and other potential release sites (PRSs).  For several years, the LANL contractor has 28 

conducted an environmental restoration program to identify locations where hazardous 29 

constituents may have been released into the environment and to carry out corrective measures in 30 

compliance with the Hazardous and Solid Waste Amendments to the Resource Conservation and 31 

Recovery Act (RCRA).  Since 1990, investigations and corrective actions have been carried out 32 

in accordance with the LANL Hazardous Waste Facility permit.  The Compliance Order on 33 

The following sections evaluate the environmental consequences of proposed Los Alamos National 
Laboratory (LANL) construction and operations on the surrounding region.  The impact on each 
resource area is evaluated for the three proposed alternatives:  the No Action Alternative, Reduced 
Operations Alternative, and Expanded Operations Alternative.  In addition, the analysis looks at the 
cumulative impacts of these alternatives when combined with other past, present, and future actions 
that could affect the region.  As applicable, possible mitigation measures are discussed with regard to 
implementing one of the proposed alternatives. 
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Consent (Consent Order) entered into by DOE, the University of California as the management 34 

and operating contractor, and the State of New Mexico stipulates a more specific program of 35 

studies and corrective measures and requires cleanup to be completed by 2015.  The impacts of 36 

implementing the investigations and remediations under the Consent Order are presented as part 37 

of the Expanded Operations Alternative.  Two scenarios for environmental restoration have been 38 

evaluated to bound the range of possible consequences of implementing corrective measures 39 

required by the Consent Order.  A Capping Option, a Removal Option, and a No Action Option 40 

are assumed and evaluated in Appendix I of this SWEIS.  The No Action Option is the base case 41 

in which remedial investigations and activities would continue at a level comparable to that of 42 

recent years, and this option is part of the No Action and Reduced Operations Alternatives1.  The 43 

Capping Option reflects the assumption that the waste and contamination within the MDAs 44 

would be left in place and stabilized by installation of evapotranspiration caps as a mitigation 45 

measure.  The Removal Option reflects the assumption that the waste and contamination within 46 

the MDAs would be removed.  For both the Capping and Removal Options, several additional 47 

PRSs would be remediated annually.  These options are intended to bound the range of possible 48 

corrective measures and are included in the Expanded Operations Alternative. 49 

As changes in the operations and capabilities active at LANL could change the releases to the 50 

environment and the impacts of potential accidents, they are factored into the analyses presented 51 

below.  In addition to changes in LANL operations and the environment, new projects or ongoing 52 

projects to maintain existing LANL capabilities are also evaluated for environmental impacts.  53 

The impacts of these individual projects are detailed in Appendices G through J and are 54 

discussed in this chapter as appropriate.  These projects are generally included as part of the 55 

Expanded Operations Alternative. 56 

5.1 Land Resources Impacts 57 

This section addresses the impacts of the No Action, Reduced Operations, and Expanded 58 

Operations Alternatives on Land Use and Visual Resources.  Table 5–1 summarizes the expected 59 

land use impacts for each of the three alternatives. 60 

5.1.1 Land Use 61 

Land use is defined as, “The way land is developed and used in terms of the kinds of 62 

anthropogenic activities that occur (for example, agriculture, residential areas, industrial areas)” 63 

(EPA 2003).  A comparative methodology was used to determine impacts to land use at LANL.  64 

Construction, building modification, operations, and demolition activities associated with each 65 

alternative were examined, as appropriate, and compared to existing land use conditions and 66 

future land use projections.  Impacts were identified as they relate to changes in land use 67 

categories, ownership, and alternative or conflicting uses. 68 

                                                 
 
1 NNSA intends to implement actions necessary to comply with the Consent Order, regardless of whether it implements other 
actions analyzed as part of the Expanded Operations Alternative. 
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Table 5–1  Summary of Environmental Consequences of Land Use Changes 69 

 No Action Alternative 
Reduced Operations 

Alternative Expanded Operations Alternative 

LANL Site 

 Land Conveyance and Transfer 
– 1,820 acres (737 hectares) remain to be conveyed or 

transferred. 
– Development could occur on up to 826 acres (334 hectares). 
– Potential introduction of incompatible land uses. 
– Loss of recreational opportunities. 
 
Electrical Power System Upgrades 
– 473 acres (191 hectares) affected by upgrades. 
– Project generally compatible with existing land use, but 

some constraint on high explosives testing and future 
experimental use within part of LANL. 

 
Wildfire Hazard Reduction Program 
– No impact 
 
Disposition of Flood Retention Structures 
– No impact 

Same as No Action 
Alternative 

Same as No Action Alternative plus: 
 
MDA Remediation Project 
– Fewer restrictions on land use for the Removal Option than for 

the Capping Option. 
– No major changes in land use designations in most cases 

because surrounding land uses would remain in their current 
classification; however, some land use changes possible. 

 
Security-Driven Transportation Modifications Project 
– Most development would not conflict with current land use 

designations. 
– Auxiliary Action A – Within scope of current land use plans. 
– Auxiliary Action B – Partially within scope of current land use 

plans; however, plans have no provision for a bridge over 
Sandia Canyon. 

Affected Technical Areas 

TA-3 No change in land use Same as No Action 
Alternative 

Replacement Office Buildings Project 
– 13 acres (5.3 hectares) of undisturbed land would be 

developed. 
– Development would be consistent with a change in future land 

use from Reserve to Physical/Technical Support. 

TA-21 No change in land use Same as No Action 
Alternative 

TA-21 Structure DD&D Project 
– Future LANL development could negate the proposed change 

in land use from the current designation to Reserve. 

TA-72 No change in land use Same as No Action 
Alternative 

Remote Warehouse and Truck Inspection Station 
– Construction would affect 4 acres (1.6 hectares) of undisturbed 

land. 
– Land use designation would change from Reserve to 

Physical/Technical Support. 
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 No Action Alternative 
Reduced Operations 

Alternative Expanded Operations Alternative 

Key Facilities 

Pajarito Site 
(TA-18) 

No change in land use Same as No Action 
Alternative 

TA-18 DD&D 
Land use could change from Nuclear Material Research and 
Development to Reserve. 

Radiochemistry 
Facility (TA-48) 

No change in land use Same as No Action 
Alternative 

Radiological Sciences Institute 
– 12.6 acres (5.1 hectares) of undeveloped land to be developed. 
– Land use change is consistent with future land use 

designations. 

Radioactive 
Liquid Waste 
Treatment 
Facility (TA-50) 

No change in land use Same as No Action 
Alternative 

Radioactive Liquid Waste Treatment Facility Upgrade 
– Construction of new liquid waste management buildings would 

not result in a change in land use. 
– New evaporation tanks, if built, would likely result in a change 

in land use designation from Reserve to Waste Management. 
– Construction would affect up to 5.4 acres (2.2 hectares) of 

undeveloped land. 

Solid 
Radioactive and 
Chemical Waste 
Facilities 
(TA-54 and 
Generic Site) 

No change in land use Same as No Action 
Alternative 

Waste Management Facilities Transition 
– No change in land use within TA-54 
– Construction of the TRU (Transuranic) Waste Facility could 

affect up to 7 acres (2.8 hectares) of undeveloped land and 
could result in a change in land use designation. 

Bioscience 
Facilities 

No change in land use Same as No Action 
Alternative 

Science Complex 
– Construction would affect 5 acres (2 hectares) of undeveloped 

land. 
– For Options 1 and 2, development would be consistent with a 

change in future land use from Reserve to Experimental 
Science. 

– For Option 3 there would be no change in land use 
designation. 

MDA = material disposal area; TA = technical area; DD&D = decontamination, decommissioning, and demolition. 

70 
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5.1.1.1 No Action Alternative 70 

The No Action Alternative is discussed in terms of the existing environment as it relates to land 71 

use; actions that the U.S. Department of Energy (DOE) has decided upon, but has not fully 72 

implemented; and the results of National Environmental Policy Act (NEPA) compliance reviews 73 

issued since the 1999 SWEIS.  Impacts on land use are described in terms of projects that affect 74 

the site as a whole and those that affect only specific TAs.  Key Facilities are addressed 75 

separately.  Only those projects that have been evaluated via their respective environmental 76 

analyses to have an impact on land use are addressed below. 77 

Los Alamos National Laboratory Site-Wide Impacts 78 

Since issuance of the 1999 SWEIS ROD, NEPA documentation has been prepared for two 79 

projects that are being implemented and have potential impacts on land use across a number of 80 

TAs: (1) conveyance and transfer of land under Public Law 105-119, and (2) proposed electrical 81 

power system upgrades (DOE 1999a, 1999d, 2000a). 82 

Conveyance and transfer of land from DOE to Los Alamos County and the U.S. Department of 83 

the Interior to be held in trust for the Pueblo of San Ildefonso began in 2002.  At the end of 2006, 84 

2,259 acres (914 hectares) had been turned over (see Chapter 4, Section 4.1.1).  To meet the 85 

requirements of Public Law 105-119, Section 632 and the extension mandated in the Defense 86 

Authorization Act, the remaining acreage (1,820 acres [737 hectares]) may be turned over by 87 

2012.  The direct impact of the conveyance and transfer process on land use is a reduction in the 88 

land area of LANL to its present size of about 25,600 acres (10,360 hectares).  Indirect impacts 89 

(impacts resulting from actions undertaken by the recipients after conveyance and transfer of the 90 

tracts) include possible development or redevelopment of up to 826 acres (334 hectares), 91 

potential introduction of land uses that would be incompatible with adjacent land owners’ 92 

resource protection efforts, and loss of recreational opportunities on some tracts (DOE 1999d). 93 

Although the electrical power system upgrades are not expected to have a major effect on 94 

existing land uses, they would affect up to 473 acres (191 hectares) and be 19.5 miles 95 

(31 kilometers) in length.  In general, project-related activities would traverse the southwestern 96 

portion of LANL, entering the site from the east at TA-70 and proceeding northwest through 97 

portions of White Rock, Water and Pajarito Canyons, and terminating at TA-69.  Construction 98 

and operations activities have been determined to be consistent and compatible with all existing 99 

land uses along the project’s route, and these land uses would likely continue.  Several minor 100 

impacts are possible, however, including short-term impacts on cattle grazing and recreational 101 

use during construction on one segment that is outside of LANL and potentially adverse effects 102 

on existing or future high explosives testing within LANL.  Additionally, the project could 103 

provide a minimal constraint of activities within the Dynamic Testing Area and Twomile Mesa 104 

South in areas designated for future experimental use, because development could not occur 105 

within the power line right-of-way (DOE 2000a). 106 

Management of construction fill, another activity affecting multiple TAs, would not be expected 107 

to have an effect on existing land uses.  Construction fill would be stored in existing borrow 108 

areas at TA-16 or TA-61. 109 
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5.1.1.2 Reduced Operations Alternative 110 

Los Alamos National Laboratory Site-Wide and Technical Area Impacts 111 

Under the Reduced Operations Alternative, the same impacts on land use resulting from actions 112 

addressed under the No Action Alternative (see Section 5.1.1.1) would occur.  None of the 113 

actions proposed under the Reduced Operations Alternative that differ from those proposed 114 

under the No Action Alternative would impact land use. 115 

5.1.1.3 Expanded Operations Alternative 116 

The Expanded Operations Alternative reflects proposals that would expand the overall operations 117 

levels at LANL beyond those established for the No Action Alternative (which also would take 118 

place).  As such, the Expanded Operations Alternative includes a number of new projects that 119 

potentially could impact land use at LANL.  Not all new projects would affect land use; many 120 

would involve actions within or modifications to existing structures or construction of new 121 

facilities within previously developed areas of LANL.  Only those proposed projects that would 122 

impact land use are addressed below. 123 

Los Alamos National Laboratory Site-Wide Impacts 124 

Under this alternative, two proposed projects could impact land use across a number of TAs at 125 

LANL: (1) MDA Remediation and (2) the Security-Driven Transportation Modifications 126 

Project.  A detailed analysis of each of these two actions is presented in Appendices I and J, 127 

respectively. 128 

Action options for remediation of MDAs include capping or removal.  Remedies for MDAs 129 

subject to the March 2005 Consent Order would be recommended by LANL, but decisions would 130 

be made by the New Mexico Environment Department.  Decisions on actions would be 131 

implemented on an MDA-by-MDA basis and could involve a combination of partial removal and 132 

capping (a hybrid action for the purposes of this analysis).  Because the Capping Option would 133 

stabilize rather than remove existing contaminants, future use of MDAs would remain restricted. 134 

At present, most MDAs are open areas that are fenced and excluded from any use other than 135 

safely maintaining inventories of waste.  In the future, MDAs would have to be surveyed and 136 

maintained to protect public health and safety and the environment.  Under the Removal Option, 137 

there would be fewer restrictions on land use than under the Capping Option.  Complete removal 138 

of waste and contamination from MDAs could free up to roughly 110 acres (45 hectares) for 139 

purposes other than use as an exclusion area for storing radioactive waste.  This would not mean, 140 

however, that major changes would occur in the designated land use of the TAs containing the 141 

MDAs.  The extent of removal would depend on information obtained from the program and on 142 

regulatory decisions. 143 

The investigation and remediation program for MDA B would remove waste and contamination.  144 

Alternative uses of this portion of TA-21 may be possible.  Opportunities for different uses of 145 

some lands may arise following PRS remediation.  This would depend on the corrective measure 146 

required by the New Mexico Environment Department and implemented by the LANL 147 



Chapter 5 – Environmental Consequences 
 
  

 
7/9/2007 Concurrence Draft 5-7 

contractor, as well as the overall mission of the TA containing the PRS.  Under a hybrid action, 148 

land use generally would be similar to that for the Capping Option. 149 

Security-driven transportation modifications in the Pajarito Corridor West would require 150 

construction of two parking lots or structures (in TA-48 and TA-63), a new two-lane road along 151 

the east edge of TA-63, new auto and pedestrian crossings connecting TA-63 and TA-35, and a 152 

road through the northern edge of TA-35.  While this alternative would affect future land use by 153 

developing currently undeveloped portions of the Pajarito Corridor West, all construction, except 154 

the pedestrian walkway, would take place within areas designated either for Development or for 155 

Infill.  Thus, this alternative generally would be compatible with the land use plans for the 156 

Pajarito Corridor West outlined in the Comprehensive Site Plan 2001 (LANL 2001c). 157 

Auxiliary Action A for the Security-Driven Transportation Modifications Project involves 158 

construction of a two-lane bridge within a 1,000-foot (300-meter)-wide corridor across 159 

Mortandad Canyon and a new two-lane road from the north end of the new bridge westward 160 

through TA-60 to connect TA-35 with TA-3.  These actions are within the scope of the land use 161 

plans described in the Comprehensive Site Plan 2001.  Auxiliary Action B involves construction 162 

of a second new two-lane bridge within a 1,000-foot (300-meter)-wide corridor across Sandia 163 

Canyon, as well as a new two-lane road from the new bridge to connect with East Jemez Road.  164 

Although the terminus of the bridge and the new road to East Jemez Road would be within an 165 

area designated as Primary Development in the Comprehensive Site Plan 2001, there is no 166 

provision in the plan for a bridge corridor over Sandia Canyon, as there is for the bridge over 167 

Mortandad Canyon.  Thus, construction of a bridge corridor over Sandia Canyon would represent 168 

a departure from the current site development plan; however, the 2000 Comprehensive Site Plan 169 

did address the concept of a future road over the canyon (LANL 2000a, 2001c). 170 

Technical Area Impacts 171 

Three projects are proposed that could impact land use within TA-3, TA-21, and TA-72.  The 172 

impacts described below are from project-specific analyses in Appendices G and H. 173 

Technical Area 3 174 

Construction of the Replacement Office Buildings at TA-3 would require 13 acres (5.3 hectares) 175 

of undeveloped land that is presently designated as Reserve.  Additional acreage would be 176 

required within recently disturbed portions of the TA that are classified as Physical/Technical 177 

Support.  The future land use proposal calls for the Reserve area to be redesignated as 178 

Physical/Technical Support. 179 

Technical Area 21 180 

Following decontamination and demolition of its buildings and structures, a 7.6-acre 181 

(3.0-hectare) parcel in the western portion of TA-21 was conveyed to Los Alamos County.  In the 182 

future, it is likely that this area could be used for commercial or industrial purposes.  The eastern 183 

portion of TA-21 would remain a part of LANL for the foreseeable future.  Portions of the 184 

eastern parcel, however, are being considered as brownfield sites for potential reuse.  Future land 185 

use proposals call for this area to be redesignated from Waste Management, Service/Support, and 186 
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Nuclear Materials Research and Development to Reserve; however, redevelopment could negate 187 

this change in designation (see Appendix H). 188 

Technical Area 72 189 

Construction of the Remote Warehouse and Truck Inspection Station along the south side of East 190 

Jemez Road would require clearing about 4 acres (1.6 hectares) of land.  As current and future 191 

land use within the site area is designated as Reserve, development of the site would change the 192 

land use designation from Reserve to Physical/Technical Support. 193 

Key Facilities Impacts 194 

Five projects that could impact land use at LANL Key Facilities are proposed as part of the 195 

Expanded Operations Alternative.  The impacts described below are from project-specific 196 

analyses in Appendices G and H. 197 

Pajarito Site 198 

Decontamination, decommissioning, and demolition (DD&D) of TA-18 buildings and structures 199 

would change the overall land use designation of the TA because the site would not be used for 200 

other LANL development purposes.  The land use designation of the site would change from 201 

Nuclear Material Research and Development to Reserve. 202 

Radiochemistry Facility 203 

Construction of the Radiological Sciences Institute would require about 33.6 acres 204 

(13.6 hectares) of land, mainly within TA-48, as well as a small part of TA-55, of which about 205 

12.6 acres (5.1 hectares) are currently undeveloped.  Development would require some areas that 206 

are currently designated Reserve and Experimental Science to be redesignated as Nuclear 207 

Materials Research and Development; however, this is consistent with future land use concepts 208 

because TA-48 is within the Pajarito Corridor West Development Area.  Construction of the 209 

Radiological Sciences Institute would take place in areas designated as Primary Development, 210 

Proposed Parking, and Potential Infill. 211 

Radioactive Liquid Waste Treatment Facility  212 

Construction of the new liquid waste management buildings would occur in a developed area of 213 

TA-50 and would not change the TA’s current or future land use designation as Waste 214 

Management.  If the evaporation tanks, which could occupy up to 4 acres (1.6 hectares) of land, 215 

were constructed near the border of TA-52 and TA-5, the land use designation for the tank areas 216 

and a portion of the pipeline route (1.4 acres [0.6 hectares]) would likely change from Reserve to 217 

Waste Management. 218 

Solid Radioactive and Chemical Waste Facilities 219 

While activities taking place within TA-54, including some new construction and removal of the 220 

domes, would not change the existing land use designation within the TA, construction of the 221 

TRU Waste Facility (previously called the Transuranic Waste Consolidation Facility) in an as-yet 222 
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identified location in the Pajarito Road corridor could impact land use.  The greatest potential 223 

impact to land use would occur at a generic site that is presently not developed.  With the 224 

exception of TA-54 West, all generic sites are undeveloped; thus, up to 7 acres (2.8 hectares) of 225 

land would be disturbed.  Construction of the TRU Waste Facility would change the present land 226 

use category to Waste Management at all generic sites except at TA-63.  However, all generic 227 

sites have been determined to be suitable for future development because they have been 228 

designated in the Comprehensive Site Plan 2001 (LANL 2001c) as Primary Development, 229 

Secondary Development, or Potential Infill. 230 

Biosciences Facilities 231 

Under Option 1, the Northwest TA-62 Site Option, a site located to the west of TA-3 would be 232 

used for construction of the Science Complex.  Land use within this site area is currently 233 

designated as Reserve, and this is not predicted to change in the future (LANL 2003g).  234 

Construction of the Science Complex, however, would disturb 5 acres (2 hectares) of 235 

undeveloped land and would change the site area’s future land use designation from Reserve to 236 

Experimental Science.  Option 2, the Research Park Option, would also change the site area’s 237 

future land use designation from Reserve to Experimental Science.  Option 3, the South TA-3 238 

Site Option, would locate the facility in an area presently occupied by a parking lot and would 239 

result in no change to its land use designation. 240 

5.1.2 Visual Environment Impacts 241 

Visual resources are natural and manmade features that give a particular landscape its character 242 

and aesthetic quality.  A comparative analysis of the impacts to visual resources was performed, 243 

consisting of a qualitative examination of potential changes in the visual environment.  Aspects 244 

of visual modification examined included site development, building modification, and 245 

demolition, as appropriate.  Each of these activities could alter the appearance of LANL 246 

structures or obscure views of the surrounding landscape, result in changes in surrounding land 247 

cover that could make structures more or less visible, and cause light pollution that would alter 248 

the night sky.  Table 5–2 summarizes the expected impact on visual resources at LANL. 249 

5.1.2.1 No Action Alternative 250 

The visual environmental impacts of the No Action Alternative are related to the existing visual 251 

environment at LANL, including actions that DOE or NNSA has decided upon, but has not fully 252 

implemented, as well as the impacts identified by other NEPA compliance reviews issued since 253 

the 1999 SWEIS ROD.  Impacts to the visual environment are described in terms of those 254 

projects that affect the site as a whole and those that affect specific TAs.  Key Facilities are 255 

addressed separately.  Only those projects that have been evaluated in their respective 256 

environmental analyses to have an impact on the visual environment at LANL are addressed 257 

below. 258 
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Table 5–2  Summary of Environmental Consequences on the Visual Environment 259 

Location No Action Alternative 

Reduced 
Operations 
Alternative Expanded Operations Alternative 

LANL Site 

Site-Wide Land Conveyance and Transfer 
– Development could degrade views of presently undeveloped 

tracts. 
 
Electrical Power System Upgrades 
– Short-term visual impacts during construction. 
– Adverse visual impact in undisturbed areas. 
– No overall change in view from Bandelier National 

Monument. 
 
Wildfire Hazard Reduction Program 
– Forest would appear more park-like. 
– Some LANL facilities would be more visible. 
 
Disposition of Flood Retention Structures 
– Temporary impacts if staging areas are located near Pajarito 

Road. 
– Overall, little impact because most disposition projects are 

not visible to the public. 

Same as No 
Action Alternative 

Same as No Action Alternative plus: 
 
MDA Remediation Project 
– Short-term visual impacts during MDA capping or removal 

and during remediation of other PRSs. 
– Temporary containment domes used under the MDA 

Removal Option. 
– Minor changes in distant views if MDAs are capped; would 

be maintained as open grassy areas. 
– Borrow pit in TA-61 would become more visible due to the 

large quantities of material needed. 

Security-Driven Transportation Modifications Project 
– Short-term impacts during construction. 
– Pronounced impacts due to roads, bridges, and parking lots, 

as well as vehicle and pedestrian bridges under auxiliary 
actions. 

Affected Technical Areas 

TA-3 No change in impacts to visual resources Same as No 
Action Alternative 

Physical Science Research Complex 
– Short-term impacts during construction. 
– New structures would be of a unified design. 
– Demolition of vacated structures would improve the overall 

appearance of TA-3, TA-35, and TA-53. 

Replacement Office Buildings Project 
– Short-term impacts during construction. 
– New buildings and parking lot would be readily visible from 

West Jemez Road and Pajarito Road. 
– Impact of the project on distant views would be minimal. 

TA-21 No change in impacts to visual resources Same as No 
Action Alternative 

TA-21 Structure DD&D 
– Enhancement of visual environment from removal of old 

structures. 
– Both conveyed and non-conveyed parcels could undergo 

development, which could change the visible environment. 
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Location No Action Alternative 

Reduced 
Operations 
Alternative Expanded Operations Alternative 

TA-72 No change in impacts to visual resources Same as No 
Action Alternative 

Remote Warehouse and Truck Inspection Station 
– Short-term impacts during construction. 
– 4 acres (1.6 hectares) would be cleared making the site 

readily visible from East Jemez Road. 
Lighting could be visible from the Tsankawi Unit of Bandelier 
National Monument. 

Key Facilities 

Chemistry and 
Metallurgy 
Research Building 
(TA-3, TA-48, and 
TA-55) 

– Temporary impacts during construction of replacement 
building. 

– Minimal visual impact to public from Pajarito Plateau rim 
and employees from Pajarito Road. 

Same as No 
Action Alternative 

Same as No Action Alternative 

High Explosives 
Processing 
Facilities (TA-16) 

– Temporary impacts during construction of replacement or 
new buildings. 

– New structures of unified design. 
– Removal of old buildings would enhance visual environment. 

Same as No 
Action Alternative 

Same as No Action Alternative 

High Explosives 
Testing Facilities 
(TA-6, TA-22, and 
TA-40) 

– Temporary impacts during construction of new buildings. 
– Minimal long-term impacts. 
– Removal of old buildings would enhance visual environment. 

Same as No 
Action Alternative 

Same as No Action Alternative 

Pajarito Site 
DD&D (TA-18) 

No change in impacts to visual resources Same as No 
Action Alternative 

TA-18 DD&D 
– Short-term impact from demolition. 
– Long-term positive impact as area is restored to more natural 

appearance. 

Radiochemistry 
Facility (TA-48) 

No change in impacts to visual resources Same as No 
Action Alternative 

Radiological Sciences Institute 
– Short-term impacts during demolition and construction. 
– Minimal visual impact to public from Pajarito Plateau rim 

and employees from Pajarito Road from new construction 
west of current buildings. 

Radioactive Liquid 
Waste Treatment 
Facility (TA-50) 

No change in impacts to visual resources Same as No 
Action Alternative 

Radioactive Liquid Waste Treatment Facility Upgrade 
– Short-term impact from construction of new treatment 

building in TA-50. 
– Permanent change to the visual environment if evaporation 

tanks are built near the border of TA-52 and TA-5. 
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Location No Action Alternative 

Reduced 
Operations 
Alternative Expanded Operations Alternative 

Solid Radioactive 
and Chemical 
Waste Facilities 
(TA-50 and TA-54) 

No change in impacts to visual resources Same as No 
Action Alternative 

Waste Management Facilities Transition 
– Short-term impacts during construction. 
– Beneficial impact on near and distant views from removal of 

domes in TA-54.  
– Minimal visual impact of new TRU Waste Facility to public 

from Pajarito Plateau rim and employees from Pajarito Road. 
– Construction at generic sites within TA-51, TA-52, and 

TA-54 West would be visible from lands of the Pueblo of San 
Ildefonso. 

Bioscience 
Facilities 

No change in impacts to visual resources Same as No 
Action Alternative 

Science Complex Project 
– Short-term impacts during construction. 
– Under Options 1 and 2, the new facility would be readily 

visible from West Jemez Road and forested buffer between 
LANL and Los Alamos Canyon would be lost. 

– Potential impacts to Los Alamos Canyon from night lighting 
under Options 1 and 2. 

– Minimal impact under Option 3 because the new facility 
would be generally located within a developed part of TA-3. 

MDA = material disposal area; PRS = potential release site; TA = technical area; DD&D = decontamination, decommissioning, and demolition. 
 

260 
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Los Alamos National Laboratory Site-Wide Impacts 260 

Conveyance of land to Los Alamos County, the New Mexico Department of Transportation, and 261 

transfer of land to the U.S. Department of the Interior (to be held in trust for the Pueblo of San 262 

Ildefonso) have been evaluated with respect to impacts on the visual environment.  Most tracts 263 

would maintain their current level of visual aesthetic value after conveyance and transfer and any 264 

subsequent development, and the visual resources of some tracts could be improved by the 265 

removal and replacement of industrial buildings.  The evaluation also determined, however, that 266 

commercial and residential development of currently undeveloped areas, such as the Rendija 267 

Canyon and White Rock Tracts, could degrade the local visual landscape.  Overall, the reduction 268 

in visual quality was not found to be substantial on a regional scale (DOE 1999d). 269 

The electrical power system upgrades were determined to affect the visual environment near the 270 

power line right-of-way both during and after construction.  During construction, staging areas 271 

and equipment would cause short-term visual effects that would be out of character with the 272 

surrounding environment.  Revegetation after construction, however, would return disturbed 273 

areas to a more natural condition.  Analysis determined that, after construction, the power line 274 

would have two principal visual effects – selectively cleared corridors in wooded areas and 275 

visible pole structures and lines that would contrast with natural landforms.  Because the 276 

corridors would be cleared selectively, no major swathes of devegetated areas would be visible.  277 

The finished power line would be most disruptive in areas where the surrounding land is 278 

undeveloped or where the contrast with the natural landscape is marked.  The evaluation 279 

determined that electrical power system upgrades would not dramatically change the overall 280 

character of the view from the Bandelier National Monument Wilderness Area (DOE 2000a). 281 

The Wildfire Hazard Reduction Program was found to have minimal effect on visual resources at 282 

LANL and in the surrounding area, given the degraded panoramas of the Pajarito Plateau and 283 

Jemez Mountains resulting from the Cerro Grande Fire.  The primary aspect of the program that 284 

would affect visual resources is vegetation removal, which would occur as a result of selective 285 

thinning activities.  The forest at LANL would become more natural as the diversity of shrubs, 286 

herbs, and grasses in the understory increased.  Some facilities currently screened from casual 287 

view could become visible to viewers at various vantage points.  The overall effect of the 288 

Wildfire Hazard Reduction Program would be to enhance the contrast between the background 289 

setting and LANL’s industrial character (DOE 2000e). 290 

Disposition of flood and sediment retention structures was determined to affect visual resources 291 

temporarily if the staging areas for the concrete removal were located near Pajarito Road.  Actual 292 

demolition of the flood retention structure in Pajarito Canyon and the steel diversion wall 293 

upstream from TA-18 would occur in restricted areas that are not visible to the public.  The low-294 

head weir, located in Los Alamos Canyon, and the road reinforcements in Twomile Canyon, 295 

Pajarito Canyon, and Water Canyon would remain in place, with no change to visual resources 296 

(DOE 2002i). 297 

Management of construction fill would not be expected to affect visual resources.  Construction 298 

fill would be stored in existing borrow areas at TA-16 and TA-61. 299 
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Technical Area Impacts 300 

No actions are contemplated under the No Action Alternative that would impact visual resources 301 

in terms of the TAs beyond the impacts related to Key Facilities, as discussed below. 302 

Key Facilities Impacts 303 

Since publication of the 1999 SWEIS, NEPA compliance has been achieved for three currently 304 

active projects related to Key Facilities:  construction of the Chemistry and Metallurgy Research 305 

Replacement Facility at TA-55, consolidation and refurbishment of the Weapons Manufacturing 306 

Support Facility at TA-16, and construction at the Dynamic Experimentation Complex at TA-6, 307 

TA-22, and TA-40.  The impacts of these projects to visual resources are discussed below.  308 

Chemistry and Metallurgy Research Replacement Building 309 

Impacts to visual resources resulting from construction of the Chemistry and Metallurgy 310 

Research Replacement Facility at TA-55 were determined to be temporary in nature and include 311 

increased levels of dust and human activity.  When complete, the general appearance of the new 312 

facility, which would include two buildings, would be consistent with other buildings located 313 

within TA-55.  The Chemistry and Metallurgy Research Replacement Facility would be readily 314 

visible to LANL employees from Pajarito Road, and would be visible to the public from the 315 

upper reaches of the Pajarito Plateau rim (DOE 2003f).  Future DD&D of the Chemistry and 316 

Metallurgy Research Building would likely result in a temporary park-like area once the site was 317 

revegetated.  As infill building probably would occur later, no long-term visual change is likely 318 

because new construction would blend in with modern construction. 319 

High Explosives Processing Facilities 320 

Construction and demolition activities at the Weapons Manufacturing Support Facility at TA-16 321 

would have some local short-term adverse effects and long-term beneficial effects on the 322 

viewscape.  Short-term adverse visual effects would occur during the construction period.  As the 323 

existing engineering complex is highly industrial in appearance, these effects would be minor.  In 324 

the long term, the area would experience a beneficial effect because temporary buildings would 325 

be removed and newly built structures would be of a similar style.  The visual effects of the new 326 

facilities would be confined to the immediate area of the current complex because the area 327 

generally is not visible from public roads.  Demolition activities generally would result in the 328 

same local short-term adverse effects identified for the construction phase.  Overall, the removal 329 

of buildings would enhance the visual characteristics of TA-3, TA-8, and TA-16 (DOE 2002k). 330 

High Explosives Testing Facilities 331 

Dynamic Experimentation Complex construction activities at TA-6, TA-22, and TA-40 would 332 

have some local short-term adverse effects on visual resources; long-term effects from 333 

construction and demolition are expected to be minimal.  The project, which would involve 334 

constructing 15 to 25 new one- to two-story buildings, as well as new roads and parking lots, 335 

generally is not visible from public roads, and new buildings would be similar in height to 336 

existing structures.  The visual effects of construction would be confined to the immediate area.  337 

In the long term, the area would experience minimal effects because its industrial park 338 



Chapter 5 – Environmental Consequences 
 
  

 
7/9/2007 Concurrence Draft 5-15 

appearance would continue, but on an expanded scale with similar architecture.  Demolition 339 

activities generally would result in the same local short-term adverse effects identified for the 340 

construction phase.  Overall, the removal of buildings would enhance visual characteristics as 341 

some areas return to more natural conditions (DOE 2003g). 342 

5.1.2.2 Reduced Operations Alternative 343 

Under the Reduced Operations Alternative, the same impacts on the visual environment as those 344 

addressed under the No Action Alternative (see Section 5.1.2.1) would occur. 345 

5.1.2.3 Expanded Operations Alternative 346 

The Expanded Operations Alternative reflects proposals that would expand the overall operations 347 

levels at LANL beyond those established for the No Action Alternative.  Additionally, the 348 

Expanded Operations Alternative includes a number of new projects that could impact the visual 349 

environment at LANL.  Not all new projects would affect the visual environment because many 350 

would involve actions within or modifications to existing structures.  Only those projects that 351 

impact the visual environment are addressed below. 352 

Los Alamos National Laboratory Site-Wide Impacts 353 

Two proposed projects could impact visual resources across a number of TAs at LANL: the 354 

MDA Remediation Project and the Security-Driven Transportation Modifications Project.  A 355 

detailed analysis of each is presented in Appendices I and J, respectively. 356 

Action options for remediation of MDAs include capping, removal, or a combination of both.  357 

Remedies for MDAs subject to the Consent Order would be recommended by the LANL 358 

contractor on an MDA-by-MDA basis, and the decision would be made by the New Mexico 359 

Environment Department.  Each option would have some temporary short-term visual impacts 360 

resulting from activities such as stripping or disrupting the existing vegetative cover over the 361 

MDAs, removing waste, placing cover materials in compacted lifts, and providing revegetation.  362 

Not all land would be affected at the same time.  Many of the affected sites would not be in areas 363 

that are routinely visible to the public; however, a number of MDAs are located on DP Mesa in 364 

TA-21 and are visible from the Los Alamos townsite.  Remediating the MDAs would have a 365 

relatively minor impact on visual resources from higher elevations to the west and, in a few 366 

cases, from the townsite.  Once capped, the views generally would be similar to those in 367 

existence prior to implementation of corrective measures.  One difference between the Capping 368 

and Removal options is that, under the Removal Option, MDAs would be covered by 369 

containment structures as needed while waste is being removed.  (The investigation and 370 

remediation program at MDA B also would be conducted under containment structures.)  These 371 

domed structures would be visible from greater distances than the MDAs themselves under the 372 

Removal Option; however, their presence would be temporary.  After waste removal was 373 

completed, the structures would be removed and the site would be revegetated.  Under both the 374 

Capping and Removal Options, the need to obtain fill may require removal of a small hill that 375 

currently screens the TA-61 borrow pit from observation from East Jemez Road.  Thus, the 376 

borrow pit, which is a cleared area several acres in size, might become visible from East Jemez 377 
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Road and would remain visible until the area ultimately is reclaimed and revegetated.  378 

Remediating PRSs other than MDAs would result in few additional long-term visual impacts. 379 

The Security-Driven Transportation Modifications Project would take place within Pajarito 380 

Corridor West, which is a highly developed area that is readily visible from both nearby 381 

and higher elevations to the west.  While many actions associated with implementing the 382 

Security-Driven Transportation Modifications Project would have few or no visual impacts, 383 

construction of the two parking lots, new roads across TA-63 and TA-35, and highway and 384 

pedestrian bridges over Ten Site Canyon would noticeably add to the built-up appearance of the 385 

area.  Visual impacts of constructing the parking lots and the highway and pedestrian bridges 386 

would be especially pronounced because they would involve removal of existing forest and span 387 

a forested canyon that has an otherwise natural appearance.  The bridges would be readily visible 388 

from the canyon where little development is presently apparent; they would also be visible from 389 

more distant areas. 390 

Auxiliary Action A for the Security-Driven Transportation Modifications Project involves 391 

construction of a two-lane bridge within a 1,000-foot (300-meter)-wide corridor across 392 

Mortandad Canyon and a new two-lane road from the north end of the new bridge westward 393 

through TA-60 to connect TA-35 with TA-3.  Although the roadway would have minimal impact 394 

on visual resources because it would follow an existing unpaved road, the proposed bridge would 395 

represent a highly visible change in the appearance of the local environment and would stand out 396 

in contrast to the forested setting of the canyon, altering its natural appearance when viewed from 397 

both nearby locations and higher elevations to the west. 398 

Auxiliary Action B involves construction of a second, new two-lane bridge within a 1,000-foot 399 

(300-meter)-wide corridor across Sandia Canyon and a new two-lane road from the new bridge to 400 

connect with East Jemez Road.  Because Auxiliary Action B would not proceed independently of 401 

Auxiliary Action A, the impacts on visual resources would be similar to those addressed for 402 

Auxiliary Action A, but would involve bridges across two canyons. 403 

Technical Area Impacts 404 

Three projects are planned that could impact visual resources at TA-3 and TA-21. These projects 405 

are addressed below. 406 

Technical Area 3 407 

Construction of the Physical Science Research Complex (formerly the Center for Weapons 408 

Physics Research) would result in short-term impacts to the visual environment, including 409 

construction activities and increased dust generation.  Once complete, the facility would be 410 

visually compatible with nearby office and computing structures and would enhance the overall 411 

architectural character of the Core Development Area.  Distant views of TA-3 would not change 412 

appreciably due to the highly developed nature of the area.  DD&D of buildings vacated as a 413 

result of the project would cause temporary construction-related impacts, but in the long term 414 

would improve the general appearance of TA-35 and TA-53. 415 

Construction of the Replacement Office Buildings would require clearing and grading of 13 acres 416 

(5.3 hectares), which would result in short-term impacts to the visual environment such as 417 
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construction activities and increased dust generation.  The forested area along West Jemez Road 418 

would be replaced with buildings and a parking lot that would be readily visible from West 419 

Jemez Road, Pajarito Road, and nearby areas.  Views from Pajarito Road, however, only would 420 

be apparent to employees because the road is closed to the public (see Appendix G).  Due to the 421 

highly developed nature of TA-3, distant views would not change appreciably. 422 

Technical Area 21 423 

DD&D activities at TA-21 would have short-term adverse impacts on visual resources due to the 424 

presence of heavy equipment and an increase in dust.  Following removal of buildings and 425 

structures, the area would be contoured and revegetated, as appropriate.  These efforts, however, 426 

would be aimed primarily at soil stabilization, not recreating a more natural environment, 427 

because both the western part of the site, which has been transferred to Los Alamos County, and 428 

the eastern section could be developed in the future.  With redevelopment likely, future views of 429 

the TA from NM 502 and from higher elevations to the west would remain commercial or 430 

industrial in nature.  Nevertheless, with proper planning, the view would be of modern 431 

architecturally compatible buildings rather than the current mix of 50-year-old structures (see 432 

Appendix H). 433 

Key Facilities 434 

Five projects related to Key Facilities at LANL are proposed under the Expanded Operations 435 

Alternative.  The impacts described below are from project-specific analyses in Appendices G 436 

and H. 437 

Pajarito Site 438 

The use of heavy equipment for DD&D of buildings at TA-18 and the resultant increase in dust 439 

would have short-term impacts on visual resources; however, long-term impacts would be 440 

positive.  Once the buildings and structures were removed and the site restored, including 441 

grading and planting of native species, the canyon bottom would present a natural appearance 442 

and, given time, would blend with previously undisturbed portions of the TA (see Appendix H). 443 

Radiochemistry Facility 444 

Construction of the Radiological Sciences Institute would result in changes in both near and 445 

distant views of TA-48.  Short-term impacts would include the construction activity itself, as 446 

well as increased dust generation.  Upon completion, the new buildings and parking lots would 447 

be more visible from the road than current facilities due to their increased number and size.  Most 448 

of the changes to area views would be visible only to LANL workers.  Construction of the 449 

Radiological Sciences Institute also would change distant views of TA-48 because the size of the 450 

developed area would increase along with the numbers of buildings and parking lots.  The overall 451 

broad viewshed effect would be minimal due to the extensive nature of existing development on 452 

the mesa. 453 

Demolition of buildings and structures at TA-48 prior to constructing the Radiological Sciences 454 

Institute would have short-term and long-term impacts on visual resources.  In the short term, 455 

dust and demolition activity would adversely affect these resources; however, in the long term, 456 
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the new facility would be more aesthetically pleasing in terms of architectural style than the mix 457 

of existing structures.  These changes would be observed primarily by LANL employees.  Distant 458 

views from higher elevations to the west would not change appreciably (see Appendix G). 459 

Radioactive Liquid Waste Treatment Facility 460 

One or more treatment buildings and a separate utilities structure would be constructed, or the 461 

existing building could be renovated.  Regardless of the construction option, visual impacts 462 

would be temporary and localized.  Any new buildings would be no more than two stories high 463 

with established color schemes for the building exteriors.  If evaporation tanks were constructed, 464 

it would permanently change the visual environment because the area near TA-52 and TA-5 465 

where the tanks would be constructed currently is undeveloped and wooded.  Views of this 466 

natural setting from higher areas to the west of LANL would be disrupted by a noticeable break 467 

in the forest cover. 468 

Solid Radioactive and Chemical Waste Facilities 469 

Waste Management Facilities Transition activities primarily would involve work within TA-54 470 

and a generic site. Actions taking place within TA-54, including some new construction and 471 

removal of the domes and other facilities, would occur within previously disturbed areas.  While 472 

most activities taking place within TA-54 would have minimal impacts on visual resources due 473 

to the developed nature of the area, removal of the domes at MDA G would have a beneficial 474 

impact on both near and distant views because these structures can be seen many miles away 475 

from areas in the Nambe and Española area and in western and southern Santa Fe.  The domes 476 

also are visible from the lands of the Pueblo of San Ildefonso.  Generic sites for the TRU Waste 477 

Facility, with the exception of TA-54 West, are located within undeveloped areas. Thus, while 478 

construction of the new facility would have minimal visual impact within TA-54 West, it would 479 

create a change in the visual environment of the other generic sites. However, construction would 480 

generally not be visible to the public since Pajarito Road is open only to LANL personnel. 481 

Construction at generic locations within TA-51, TA-52, and TA-54 West would be visible from 482 

lands of the Pueblo of San Ildefonso.  Regardless of where the TRU Waste Facility would be 483 

built, when viewed from higher elevations to the west it would add somewhat to the developed 484 

nature of LANL along Pajarito Road. 485 

A second option related to the Waste Management Facilities Transition would require additional 486 

storage space for remote-handled and contact-handled transuranic waste that could be collocated 487 

with the TRU Waste Facility or be separated from it.  This option also involves upgrading 488 

satellite storage areas around LANL for mixed low-level radioactive waste and hazardous or 489 

chemical waste.  While impacts on visual resources from construction of the TRU Waste Facility 490 

would be similar to those described above, construction of new transuranic waste storage 491 

buildings would increase the visual impact under this option.  DOE would mitigate these impacts 492 

by following the design principles provided in the LANL architectural guide (LANL 2002g). 493 

Biosciences Facilities 494 

The Science Complex would consist of two four-story buildings and a six-story parking 495 

structure, as well as related supporting structures and utilities.  Construction of the complex 496 

would result in temporary visual impacts related to the presence of heavy equipment and dust. 497 
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Once complete, the addition of the Science Complex at the Northwest TA-62 Site or Research 498 

Park Site would impact visual resources in this area because views from TA-3 or from West 499 

Jemez Road to the west, north, and east would be obstructed.  In addition, after construction of 500 

the Science Complex on the north side of the road, the natural forested buffer area between 501 

LANL and Los Alamos Canyon would be lost.  These options would add somewhat to the overall 502 

“built-up” appearance of LANL when viewed from higher elevations to the west.  Under the 503 

South TA-3 Site option, there would be little overall impact to visual resources because the 504 

Science Complex would be located within a highly developed part of LANL. 505 

Under the Northwest TA-62 Site or Research Park Site options, it is possible that the security 506 

lighting associated with the Science Complex may illuminate some portion of the south and north 507 

walls of Los Alamos Canyon; however, the project would conform to the New Mexico Night Sky 508 

Protection Act per architectural and design guidelines and LANL engineering standards.  Impacts 509 

from night lighting under the South TA-3 option would not be expected. 510 

Remote Warehouse and Truck Inspection Station 511 

Construction of the Warehouse and Truck Inspection Station would result in temporary visual 512 

impacts related to clearing activities, the presence of heavy equipment, and dust. Once complete 513 

the facility would be readily visible from East Jemez Road. Nighttime lighting would be required 514 

in a location that previously was unlighted.  Although the Remote Warehouse and Truck 515 

Inspection Station would not be visible from the trails or parking lot at the Tsankawi Unit of 516 

Bandelier National Monument, the nighttime sky glow from lighting at the facility could be 517 

visible from Tsankawi under normal conditions.  The trails at Tsankawi, however, are closed to 518 

the public after dusk.  The lighting that would be installed would comply with the New Mexico 519 

Night Sky Protection Act to the extent it does not compromise security. 520 

5.2 Geology and Soils 521 

This section discusses the projected impact on LANL geology and soils under the three 522 

alternatives evaluated in this SWEIS.  In general, present LANL operations have limited impact 523 

on geology and soils, except in specific circumstances.  This is because most of LANL is not 524 

industrialized, so the majority of the soil column is not disturbed, and few LANL processes 525 

involve subsurface work, so there is limited interaction with geological materials.  Although 526 

LANL activities do not impact geology and soils, there is a geological impact that applies to 527 

LANL facilities.  An updated seismic hazard analysis completed in 2007 (LANL 2007) presents 528 

an increased estimated probabilistic seismic hazard for LANL.  As a result, the hazard 529 

assessments for existing and planned facilities will be evaluated and updated as necessary to 530 

meet DOE facility design criteria.  This may impact LANL facilities under all of the three 531 

alternatives (see Section 5.12). 532 

The information for the geology and soils sections feeds into several other sections within this 533 

new SWEIS, including human health, accidents, and ecological risk.  The following section 534 

addresses each of the subject areas previously described in Chapter 4, Affected Environment. 535 

Table 5–3 summarizes the impacts of each of the proposed alternatives on geology and soils. 536 
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Table 5–3  Summary of Environmental Consequences for Geology and Soils 537 

 No Action Alternative 
Reduced Operations 

Alternative Expanded Operations Alternative 

LANL Site 

 Volcanism & Seismic Activity 
– No activities that could 

increase the probability of 
seismic events. 

 
Slope Stability, Subsidence, & 
Soil Liquefaction 
– No impact. 
 
Soil Monitoring 
– No increase in the level of 

legacy contaminants. 
– Overall decrease in soil 

contamination occurring over 
time. 

 
Soil Erosion 
– No impact. 
 
Mineral Resources 
– No impact. 

Same as No Action 
Alternative, except: 
 
Soil Monitoring 
– Potential for soil 

contamination 
would decrease due 
to the 20 percent 
reduction in high 
explosives testing 
activities. 

Same as No Action Alternative, except: 
 
Soil Monitoring 
– Facility DD&D and MDA and PRS remediation would have a positive impact by removing 

or containing legacy contamination. 
 
Soil Erosion 
– Combined activities could impact up to 3.2 million cubic yards (2.5 million cubic meters) of 

soil and rock. 
– Standard best management practices would serve to minimize soil erosion and loss. 
 
Mineral Resources 
– MDA remediation would have a significant impact on geological resources -- up to 2.5 

million cubic yards (1.9 million cubic meters) of crushed tuff and other materials would be 
required under the Capping Option. 

– Up to 2.2 million cubic yards (1.7 million cubic meters) of crushed tuff and other materials 
would be required under the Removal Option. 

– Materials would be available at LANL or from nearby offsite sources. 
– TA-61 borrow pit would be expanded. 
 
Security-Driven Transportation Modifications Project 
– Would disturb up to 240,000 cubic yards (183,000 cubic meters) of soil and rock for 

construction. 
– Construction of bridges as part of the auxiliary actions could disturb up to 28,000 cubic 

yards (21,000 cubic meters) of soil and rock.  
– Excavated materials would be managed to minimize erosion and losses. 

Affected Technical Areas 

TA-3 No impacts to geology and 
soils. 

Same as No Action 
Alternative 

Same as No Action Alternative except: 
– Construction of Replacement Office Buildings and Physical Science Research Complex 

would impact approximately 868,000 cubic yards (664,000 cubic meters) of soil and rock for 
building excavation.   

– Excavated materials would be managed to minimize erosion and losses; backfill for DD&D 
buildings would be obtained at LANL or from nearby offsite sources. 

– Legacy contamination would be reduced due to removal of contaminated soils during 
DD&D. 
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 No Action Alternative 
Reduced Operations 

Alternative Expanded Operations Alternative 

TA-21 No impacts to geology and 
soils 

Same as No Action 
Alternative 

Same as No Action Alternative except: 
– No impact to native soils because all areas were disturbed previously by site activities.  
– Positive impact due to removal or improved containment of contaminated soils as a result of 

MDA remediation and DD&D of existing structures. 

TA-61 No impacts to geology and 
soils 

Same as No Action 
Alternative 

Same as No Action Alternative, except: 
– If all MDA Capping Option tuff requirements came from TA-61, 25 acres (10 hectares) 

would have to be excavated an average of 50 feet (15 meters). 
– If all MDA Removal Option tuff requirements came from TA-61, up to 24 acres 

(9.7 hectares) would have to be excavated an average of 50 feet (15 meters). 

TA-72 No impacts to geology and 
soils  

Same as No Action 
Alternative  

Same as No Action Alternative, except: 
– Construction of Remote Warehouse and Truck Inspection Station would impact about 

90,000 cubic yards (69,000 cubic meters) of soil and rock for building excavation.  
– Excavated materials would be managed to minimize erosion and losses; backfill for DD&D 

buildings would be obtained at LANL or from nearby offsite sources. 
– Negative impact in the areas where construction would occur in areas with previously 

undisturbed soils. 

Key Facilities 

Pajarito Site 
DD&D (TA-18)  

No impacts to geology and 
soils  

Same as No Action 
Alternative  

Same as No Action Alternative, except: 
– No impact to native soils because all areas were disturbed previously.  
– Positive impact due to removal of contaminated soils and reduction of legacy soil 

contamination at LANL.   

Radiochemistry 
Facility (TA-48) 

No impacts to geology and 
soils 

Same as No Action 
Alternative 

Same as No Action Alternative, except: 
– DD&D of existing facilities would reduce legacy contamination and potential soil erosion. 
– Construction of Radiological Sciences Institute would impact approximately 802,000 cubic 

yards (613,000 cubic meters) of soil and rock for building excavation, some up to 45 feet (14 
meters) below grade.  

– Excavated materials would be managed to minimize erosion and losses; backfill for DD&D 
buildings would be obtained at LANL or from nearby offsite sources. 

– Negative impact in the areas where construction would occur in areas with previously 
undisturbed soils. 

Radioactive 
Liquid Waste 
Treatment 
Facility  (TA-50 
and TA-54)  

No impacts to geology and 
soils  

Same as No Action 
Alternative  

Same as No Action Alternative, except: 
– Construction would impact up to 95,000 cubic yards (73,000 cubic meters) of soil and rock 

for building excavation.  
– Construction of evaporation tanks and pipeline would impact approximately 69,000 cubic 

yards (53,000 cubic meters) of soil and rock. 
– Excavated materials would be managed to minimize erosion and losses; backfill for DD&D 

buildings would be obtained at LANL or from nearby offsite sources. 
– DD&D of North or South Annexes would reduce legacy contamination and potential soil 

erosion. 
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 No Action Alternative 
Reduced Operations 

Alternative Expanded Operations Alternative 

– Negative impact in the areas where construction would occur in areas with previously 
undisturbed soils. 

Bioscience 
Facilities 

No impacts to geology and 
soils  

Same as No Action 
Alternative  

Same as No Action Alternative, except: 
– Construction of Science Complex would impact about 840,000 cubic yards (640,000 cubic 

meters) of soil and rock for building excavation.  
– Excavated materials would be managed to minimize erosion and losses; backfill for DD&D 

buildings would be obtained at LANL or from nearby offsite sources. 
– Negative impact in the areas where construction would  occur in areas with previously 

undisturbed soils. 

Solid Radioactive 
and Chemical 
Waste Facilities 
(TA-50 and  
TA-54) 

No impacts to geology and 
soils  

Same as No Action 
Alternative  

Same as No Action Alternative, except: 
– Waste Management Facilities transition would impact up to 169,000 cubic yards 

(129,000 cubic meters) of soil and rock for building excavation and construction. Option 1 
(Accelerated Actions) would impact approximately 80,000 cubic yards (61,000 cubic meters) 
and Option 2 (Interim Actions) would impact up to 89,000 cubic yards (68,000 cubic 
meters), depending on whether Option 2a, 2b, or 2c were selected.  

– No impact to native soils because all areas were disturbed previously. 
– Positive impact due to removal of wastes, contaminated soils and reduction of legacy soil 

contamination at LANL. 
– Excavated materials would be managed to minimize erosion and losses; backfill would be 

obtained at LANL or from nearby offsite sources. 

Radiography 
Facility (TA-55) 
 

No impacts to geology and 
soils  

Same as No Action 
Alternative  

Same as No Action Alternative, except: 
– Construction of the New Radiography Building would impact up to 8,000 cubic yards 

(6,100 cubic meters) of soil and rock for building excavation.  
– No impact to native soils because all areas were disturbed previously.  
– Positive impact due to removal of contaminated soils and reduction of legacy soil 

contamination at LANL. 
– Excavated materials would be managed to minimize erosion and losses; backfill would be 

obtained at LANL or from nearby offsite sources. 

DD&D = decontamination, decommissioning, and demolition; MDA = material disposal area; PRS = potential release site; TA = technical area. 
 

538 
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5.2.1 No Action Alternative 538 

Los Alamos National Laboratory Site-Wide Impacts 539 

Volcanism and Seismic Activity 540 

LANL operations under the No Action Alternative do not include activities that could modify the 541 

movement of magma, trigger volcanic activity, or increase the probability of seismic events (such 542 

as underground nuclear tests or operation of injection wells).  This is unchanged from the 543 

1999 SWEIS impact analysis (DOE 1999a).  The estimated potential for seismic impact to LANL 544 

facilities was updated in 2007 (LANL 2007).  The result is an increase in the probabilistic hazard 545 

that will require a review and update to the existing seismic hazard assessment for existing 546 

facilities. 547 

Slope Stability, Subsidence, and Soil Liquefaction 548 

The No Action Alternative does not include any new activities that would result in additional 549 

slope stability impacts.  This is unchanged from the 1999 SWEIS impact analysis (DOE 1999a). 550 

The potential for slope failure under this alternative is related primarily to increased stream 551 

downcutting, which may result from greater streamflow.  The No Action Alternative does not 552 

include activities that would significantly increase streamflow, such as startup of new facilities or 553 

use of new industrial processes that discharge large volumes of water. Similarly, this alternative 554 

does not include any activities that would increase surface subsidence or the potential for soil 555 

liquefaction. 556 

Soil Monitoring 557 

The No Action Alternative does not include any activities that would appreciably increase the 558 

level of legacy contaminants (both chemical and radiological) in soils at the site.  As discussed in 559 

Chapter 4, Section 4.2.3.1, the levels of legacy contaminants generally are decreasing over time 560 

as a result of contaminant decay, soil losses, improvements in LANL work practices, and 561 

environmental remediation. 562 

Soil Erosion 563 

The No Action Alternative does not include any activities that would significantly impact the 564 

potential for soil erosion.  Construction activities yet to be undertaken under the No Action 565 

Alternative would continue using standard mitigation measures to minimize the effect of surface 566 

runoff and erosion. 567 

Mineral Resources 568 

The No Action Alternative would not affect the mineral resources in use at LANL. As discussed 569 

in Chapter 4, Section 4.2.4, the potential mineral resources at LANL are sand, gravel, tuff, and 570 

pumice deposits. These materials can be used for backfill or construction of evapotranspiration 571 

covers for environmental remediation projects.  Under the No Action Alternative, the areas for 572 

proposed new construction activities are relatively small and would not impede the availability of 573 

borrow material.  The only area being used for mineral resources, the East Jemez Road Borrow 574 
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Pit in TA-61 (Stephens and Associates 2005) would continue to be available under the No Action 575 

Alternative.  At present, however, the pit is used to stockpile and manage materials from other 576 

areas; no quarrying is being conducted. 577 

Technical Area Impacts 578 

No activities planned under the No Action Alternative are expected to contribute additional 579 

impacts on geology and soils at any of the TAs. 580 

Key Facilities 581 

No activities planned under the No Action Alternative and related to construction or operations at 582 

any of the site’s Key Facilities are expected to additionally impact geology and soils. 583 

5.2.2 Reduced Operations Alternative 584 

Los Alamos National Laboratory Site-Wide Impacts 585 

Geology and soils impacts under the Reduced Operations Alternative would be similar to those 586 

under the No Action Alternative. 587 

Technical Area Impacts 588 

Geology and soils impacts under the Reduced Operations Alternative with respect to the TAs 589 

would be similar to those under the No Action Alternative. 590 

Key Facilities 591 

High Explosives Testing Facilities 592 

Compared to the No Action Alternative, the potential impact of LANL operations on soil 593 

contamination could decrease under the Reduced Operations Alternative due to a 20 percent 594 

reduction in activities at the High Explosives Testing Facilities. 595 

5.2.3 Expanded Operations Alternative 596 

Los Alamos National Laboratory Site-Wide Impacts 597 

Similar to the impacts expected under the No Action Alternative, LANL operations under the 598 

Expanded Operations Alternative would not be expected to impact the site with respect to 599 

volcanism, seismic activity, slope stability, subsidence, or soil liquefaction.  Proposed activities 600 

(including facility construction and DD&D) would not significantly alter overall LANL 601 

subsurface conditions. 602 

Volcanism and Seismic Activity 603 

All proposed new facilities would be designed, constructed, and operated in compliance with the 604 

applicable DOE Orders, requirements, and governing standards established to protect public and 605 

worker health and the environment.  DOE Order 420.1B (DOE 2005d) requires that nuclear or 606 
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nonnuclear facilities be designed, constructed, and operated so that the public, the workers, and 607 

the environment are protected from the adverse impacts of natural phenomena hazards, including 608 

earthquakes.  The Order stipulates the natural phenomena hazards mitigation requirements for 609 

DOE facilities and specifically provides for re-evaluation and upgrade of existing DOE facilities 610 

when there is a significant degradation in the safety basis for the facility.  DOE Standard 611 

1020-2002 (DOE 2002a) implements DOE Order 420.1B and provides criteria for the design of 612 

new structures, systems, and components, as well as for evaluation, modification, or upgrade of 613 

existing structures, systems, and components, to ensure that DOE facilities can safely withstand 614 

the effects of natural phenomena hazards such as earthquakes.  The criteria specifically reflect 615 

adoption of the seismic design and construction provisions of the International Building Code for 616 

DOE Performance Category 1 and 2 facilities.  The updated seismic hazard analysis completed in 617 

2007 (LANL 2007) presents increased estimated probabilistic seismic hazard for LANL.  As a 618 

result, the hazard assessment for existing and planned facilities will be reviewed and updated so 619 

that these data can be used in facility design to meet DOE Orders, requirements, and governing 620 

standards. 621 

Slope Stability, Subsidence, and Soil Liquefaction 622 

Similar to the No Action Alternative, the Expanded Operations Alternative does not include any 623 

new activities that would result in additional slope stability impacts.  This alternative also does 624 

not include activities that would significantly increase streamflow, such as startup of new 625 

facilities or use of new industrial processes that discharge large volumes of water.  Similarly, this 626 

alternative does not include any activities that would increase surface subsidence or the potential 627 

for soil liquefaction.  All new facilities built under this alternative would be located a sufficient 628 

distance away from steep slopes (such as canyon walls) and would use standard construction 629 

practices, as detailed in a text box in Appendix G, “Construction Work Elements,” to minimize 630 

the potential for slope failure. 631 

Soil Monitoring 632 

This alternative would decrease the level of legacy contamination at facility construction, 633 

DD&D, and MDA and PRS remediation sites, where excavated soil and rock would be 634 

monitored for contamination.  Any contaminated materials would be managed according to the 635 

LANL environmental restoration and waste management programs. The overall effect would be 636 

to remove contaminated soil from LANL, thereby reducing the levels of legacy contamination 637 

onsite. The impact of removal would be much greater under the Expanded Operations 638 

Alternative than the No Action or Reduced Operations Alternatives due to the greater volume of 639 

soil to be excavated, monitored, and potentially removed as contaminated media. 640 

At sites involving excavation or other soil disturbances, potential impacts on PRSs and PRS-641 

affected areas could result.  Prior to commencing any ground disturbance, potentially affected 642 

contaminated areas would be surveyed to determine the extent and nature of any contamination 643 

and required remediation in accordance with procedures established under the LANL Risk 644 

Reduction and Environmental Stewardship Remediation Program. 645 
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Soil Erosion 646 

Under the Expanded Operations Alternative, facility construction and DD&D would impact 647 

geological materials.  A total of approximately 3.2 million cubic yards (2.5 million cubic meters) 648 

of soil and rock would be impacted; however, over 90 percent of the material would be from 649 

areas already disturbed by present or past activities.  This would minimize the impact to native 650 

soils (soils formed by natural processes and that are not impacted by construction or other 651 

anthropogenic activities).  The impacts would include both facility footprints and support areas 652 

such as soil staging areas and construction equipment laydown yards. 653 

Surface soils and unconsolidated sediments exposed in excavations would be subject to wind and 654 

water erosion if left exposed over time.  In all instances, adherence to standard best management 655 

practices for soil erosion and sediment control, including watering during construction, would 656 

minimize soil erosion and loss.  See Appendix G text box “Construction Work Elements” for 657 

description of additional examples.  After construction, disturbed areas that have not been paved 658 

would be stabilized and/or revegetated and would not be subject to long-term soil erosion. 659 

Mineral Resources 660 

Projects and activities proposed under the Expanded Operations Alternative would significantly 661 

impact mineral resources at LANL due to the proposed closures of MDAs under the Consent 662 

Order2 (NMED 2005) through either waste containment (via construction of evapotranspiration 663 

covers) or waste removal (via excavation and offsite disposal).  If final covers were constructed 664 

at the MDAs and contaminated areas in TA-49 under the Capping Option, 750,000 to 665 

2,000,000 cubic yards (570,000 to 1,500,000 cubic meters) of crushed tuff would be needed 666 

through 2016 depending on the required thickness of the covers. Up to 460,000 cubic yards 667 

(350,000 cubic meters) of additional rock, gravel, topsoil, and other bulk materials would be 668 

required for the final surface and erosion control.  The total amount of geologic materials needed 669 

would be up to 2.5 million cubic yards (1.9 million cubic meters).  Total impacts to soil and rock 670 

from possible construction of vertical and subsurface horizontal containment walls would be 671 

minor. 672 

If the waste were removed under the Removal Option, approximately 1,300,000 cubic yards 673 

(1,000,000 cubic meters) of backfill would be needed to replace the excavated waste and 674 

contamination, as well as 61,000 cubic yards (47,000 cubic meters) of rock, gravel, topsoil, and 675 

other bulk materials used for erosion control and site restoration.  An additional 220,000 to 676 

600,000 cubic yards (170,000 to 460,000 cubic meters) of crushed tuff could be needed to cap 677 

remaining disposal units in Area G and contaminated areas in TA-49, as well as about 678 

160,000 cubic yards (120,000 cubic meters) of additional bulk materials.  The total amount of 679 

geologic materials needed would be up to 2.2 million cubic yards (1.7 million cubic meters).  680 

Total impacts to soil and rock from possible construction of vertical and subsurface containment 681 

walls would be minor. 682 

                                                 
 
2
 NNSA is including impacts associated with Consent Order implementation in order to facilitate Consent Order compliance. 

NNSA intends to implement actions necessary to comply with the Consent Order, regardless of whether it implements other 
actions analyzed as part of the Expanded Operations Alternative. 
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For economic and feasibility reasons, these materials would need to be produced from borrow 683 

pits and quarries in the LANL area (Stephens and Associates 2005).  The only borrow pit now in 684 

use at LANL is the East Jemez Road Borrow Pit in TA-61.  There would be sufficient tuff 685 

available for quarrying at the pit to provide the needed volumes of crushed tuff.  Other sources 686 

available in the area would be required to provide other materials (such as soil and coarse 687 

material for erosion control) needed to complete MDA remediation.  Borrow materials also could 688 

be collected from areas of opportunity on the site, such as facility construction or DD&D areas 689 

where excess uncontaminated excavated soils may meet backfill or capping criteria.  The use of 690 

excavated soils as fill or cap material would minimize the need for additional borrow pits and the 691 

impacts to LANL soils and surface water, as well as the potential impact to groundwater from 692 

enhanced infiltration. 693 

Security-Driven Transportation Modifications 694 

The proposed Security-Driven Transportation Modifications Project would disturb up to 695 

240,000 cubic yards (183,000 cubic meters) of soil and rock during construction.  In addition, 696 

construction of both optional bridges under this proposal could disturb up to 28,000 cubic yards 697 

(21,000 cubic meters) of soil and rock. 698 

Technical Area Impacts 699 

Technical Area 3 700 

Construction of the Replacement Office Buildings and the Physical Science Research Complex 701 

would impact about 868,000 cubic yards (664,000 cubic meters) of soil and rock due to building 702 

excavation.  DD&D of existing facilities would reduce legacy contamination and potential soil 703 

erosion.  Excavated materials would be managed to minimize erosion and losses, and backfill for 704 

DD&D buildings would be obtained at LANL or from nearby offsite sources.  There would be 705 

negative impacts on areas where construction would affect undisturbed native soils. 706 

Technical Area 21 707 

Remediation of the MDAs in TA-21, as well as DD&D of structures, would occur in areas that 708 

are already disturbed by site activities so there would be no impacts on native soils.  Additional 709 

fill materials would be obtained on site or from nearby offsite sources.  Completion of DD&D 710 

and MDA remediation would have a positive impact due to the removal of contaminated soils 711 

from the site and a reduction of legacy soil contamination at LANL. 712 

Technical Area 61 713 

As discussed above, the only borrow pit now in use at LANL is the East Jemez Road Borrow Pit 714 

in TA-61.  The site containing the borrow pit currently covers approximately 43 acres 715 

(17 hectares).  If all of the tuff materials required to support the MDA Capping Option at 716 

maximum thickness were taken from this borrow pit, 25 acres (10 hectares) of the pit would have 717 

to be excavated an average of 50 feet (15 meters).  Under the MDA Removal Option, there 718 

would be a comparable maximum tuff requirement.  The TA-61 borrow pit would need to be 719 

excavated an average of 50 feet (15 meters) over 24 acres (9.7 hectares). 720 
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Technical Area 72 721 

Construction of the Remote Warehouse and Truck Inspection Station would require excavation 722 

of approximately 90,000 cubic yards (69,000 cubic meters) of soil and some of the underlying 723 

rock.  The facility would be constructed in previously undisturbed areas, resulting in a negative 724 

impact due to the loss of native LANL soils.  During construction, the excavated soil and rock 725 

would be managed to minimize erosion and losses.  If necessary, backfill material would be 726 

obtained from LANL sources. 727 

Key Facilities 728 

Pajarito Site 729 

DD&D and shutdown activities would have no impact to native soils because all areas were 730 

previously disturbed.  After DD&D and shutdown were complete, there would be a positive 731 

impact due to the removal of contaminated soils from the site and a reduction of legacy soil 732 

contamination at LANL. 733 

Bioscience Facilities 734 

Construction of the Science Complex would impact about 840,000 cubic yards (640,000 cubic 735 

meters) of soil and rock due to building excavation.  Although a similar volume of earthwork 736 

would be required under each of the three options for building this facility, the impact to native 737 

(undisturbed) LANL soils would depend on the option selected.  Option 1 (Northwest TA-62 738 

Site) and Option 2 (Research Park Site) would have the greater impact on LANL soils because 739 

the complex would be built in a relatively undeveloped area, resulting in excavation and 740 

disruption of the native soil material.  Option 3 (South TA-3 Site) would have less impact on 741 

native LANL soils because the facility would be placed on an area presently occupied by a 742 

parking lot and on fill material previously placed at the site.  There would be some impact to 743 

native LANL soils along the margins of facility construction under Option 3. 744 

Materials excavated for facility construction would be managed to minimize erosion and losses.  745 

Backfill for facility construction would be obtained from LANL sources. 746 

Radiochemistry Facility 747 

Construction of the Radiological Sciences Institute would impact about 802,000 cubic yards 748 

(613,000 cubic meters) of soil and rock for building excavation.  DD&D of existing facilities 749 

would reduce legacy contamination and potential soil erosion.  Excavated materials would be 750 

managed to minimize erosion and losses and backfill for DD&D buildings would be obtained at 751 

LANL or from nearby offsite sources.  There would be a negative impact on areas where 752 

construction would affect undisturbed native soils. 753 

Radioactive Liquid Waste Treatment Facility 754 

Construction of a Radioactive Liquid Waste Treatment Facility would impact up to 95,000 cubic 755 

yards (73,000 cubic meters) of soil and rock for building excavation.  Another 69,000 cubic yards 756 

(53,000 cubic meters) of soil and rock would be impacted by construction of evaporation tanks 757 
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and a pipeline.  DD&D of the North or South Annexes would reduce legacy contamination and 758 

potential soil erosion.  Excavated materials would be managed to minimize erosion and losses, 759 

and any additional backfill required would be obtained at LANL or from nearby offsite sources.  760 

There would be a negative impact on areas where construction would affect undisturbed native 761 

soils. 762 

Solid Radioactive and Chemical Waste Facilities 763 

Waste Management Facilities Transition activities primarily would involve work within TA-54, 764 

TA-50, and TA-63.  Earthmoving operations would impact 80,000 to 169,000 cubic yards 765 

(61,000 to 129,000 cubic meters) of soil and rock; the total volume impacted would depend on 766 

the combination of Option 1 and Option 2a, 2b, or 2c.  Option 1 (accelerated removal and 767 

disposition of wastes with supporting removal, relocation, and replacement of applicable 768 

facilities) would impact approximately 80,000 cubic yards (61,000 cubic meters) of rock and soil. 769 

The impacts of Option 2 (interim actions necessary for meeting Consent Order and other options) 770 

impacts would be additional to those under Option 1.  Option 2a would impact approximately 771 

89,000 cubic yards (68,000 cubic meters) of additional soil and rock for facility construction.  772 

Option 2b would impact approximately 82,000 cubic yards (63,000 cubic meters), and Option 2c 773 

would have a negligible impact on soil and rock because an additional facility would not be 774 

constructed. 775 

There would be minimal loss of native LANL soils because the activities would occur in areas 776 

previously disturbed by LANL activities.  During construction, excavated soil and rock would be 777 

managed to minimize erosion and losses.  If necessary, backfill material would be obtained from 778 

LANL sources.  The necessary backfill volume would not significantly deplete geological 779 

resources at LANL.  There also would be a positive impact from the removal of wastes and 780 

contaminated soil from LANL, as well as a reduction in legacy soil contamination. 781 

TA-55 Radiography Facility 782 

Relocation of high-energy x-ray radiography into a TA-55 Radiography Facility would impact up 783 

to 8,000 cubic yards (6,100 cubic meters) of soil and rock.  The construction would be at the site 784 

of the former Building TA-55-41, so there would be no impact to native LANL soils.  During 785 

construction, best management practices would be implemented to prevent erosion and migration 786 

of disturbed materials from the site caused by stormwater, other water discharges, or wind.  787 

Uncontaminated backfill would be stockpiled at an approved material management area at LANL 788 

for future use. 789 

5.3 Water Resources 790 

Water resource impacts considered in this section include changes in surface water quality and 791 

quantity, sediments, floodplains, and groundwater quality and quantity. 792 

5.3.1 Surface Water 793 

Surface water quality is measured using sampling data from National Pollutant Discharge 794 

Elimination System (NPDES) outfalls, stormwater flows, and watershed monitoring stations.  As 795 

it is difficult to predict future sampling results, a qualitative analysis of actions that could affect 796 
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those results was performed based on patterns observed from previous actions.  For example, one 797 

of the effects expected from installing a new treatment system at the Radioactive Liquid Waste 798 

Treatment Facility would be a reduction in the number of downstream surface water samples 799 

containing detectable levels of the treated constituents.  The effect may not be immediate if 800 

effluents are diluted by perennial or stormwater flows, but the long-term effect would be 801 

improved surface water quality in that canyon, a significant beneficial impact. 802 

A potential source of surface water contamination is the sediment located in certain canyon 803 

bottoms.  Sampling results following the Cerro Grande Fire showed that unusually large volumes 804 

of stormwater could mobilize contaminants in sediment and transport them for long distances 805 

downstream.  Actions that could increase surface water volumes would likely mobilize 806 

contaminated sediment, which would have potentially adverse effects on surface water quality. 807 

Surface disturbance from construction activities could remove protective vegetative or other 808 

earth cover, loosen soil particles, and generate accelerated erosion that could result in sediment 809 

entering the waterways.  For this analysis, it was assumed that accelerated erosion from surface 810 

disturbance during construction would be minimized by installation and maintenance of erosion 811 

and sediment controls specified in Stormwater Pollution Prevention Plans, in compliance with 812 

state and Federal regulations under the Clean Water Act, including the NPDES Construction 813 

General Permit and Section 404 and Section 401 permits. 814 

Stormwater volumes could be directly affected by LANL construction due to changes in the size 815 

of impervious areas that affect runoff flow rates and volumes.  Changes in LANL effluent 816 

discharges from the NPDES outfalls can affect the quantity of flow in sections of the canyons. 817 

The surface water flows in various canyons could be affected if some of the flood structures from 818 

the Cerro Grande Fire were removed. 819 

To calculate the changes in runoff volume under each alternative, it is first necessary to estimate 820 

the acreage of the impervious area in each watershed located near the LANL facilities to be 821 

constructed; however, the proposed facility designs are not developed to the point where the 822 

footprint sizes of the facilities are usable for that purpose.  Stormwater management controls, 823 

including mitigation measures for increased stormwater flows and sediment loads, are required as 824 

part of LANL’s construction specifications (LANL 2004d).  For this analysis, it was assumed that 825 

new construction would include installing construction site stormwater controls, so there would 826 

be no increase in peak surface water runoff reaching the canyons. 827 

The environmental consequences of LANL actions under the different alternatives could impact 828 

surface water quality, surface water quantity, floodplains and wetlands, and sediments.  Impacts 829 

on wetlands are discussed in Section 5.5 because wetlands are an important habitat for diverse 830 

flora and fauna.  Table 5–4 summarizes the expected surface water impacts for each of the three 831 

alternatives. 832 
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Table 5–4  Summary of Environmental Consequences on Surface Water 833 

 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

LANL Site 

Land Transfer 
− Negligible impact on surface water quality and 

floodplains (White Rock Y and Rendija Canyon). 

Same as No Action Alternative 

Wildfire Hazard Reduction Program 
− Minor impact on surface water quality, quantity, and 

floodplains.  Beneficial long-term effects due to 
wildfire risk reduction. 

Same as No Action Alternative 

Flood Structures Removal 
− Minor beneficial impact on surface water quality and 

quantity. 
− Temporary adverse impact on Pajarito floodplains due 

to removal of structures that retained flow and 
sediment. Restoration of normal flow would cause 
sediments to alter channel and readjust floodplains. 

Same as No Action Alternative 

Security Perimeter Project 
− Minor impact on surface water quality if soil 

contaminants mobilized. 

Same as No Action Alternative 

 

MDA Remediation 
LANL’s environmental restoration program continues, 

but no significant remediation of MDAs occurs. 

Same as No Action 
Alternative 

Actions taken in compliance with the Consent Order with respect to 
MDA remediation would ensure water quality is protected (long-
term) by removal or stabilization of potential contamination sources. 

TAs 

TA-21 No impact on surface water quality. Same as No Action 
Alternative 

DD&D of the Steam Plant and the Tritium Science and Fabrication 
Facility would result in removal of two NPDES-permitted outfalls.  
Minor impact on surface water quantity in Los Alamos Canyon, but 
little to no impact on surface water quality. 

TA-46 Significant beneficial impact on surface water quality and 
quantity in Sandia Canyon from recycling Sanitary 
Wastewater Systems Plant outfall volume for use in 
cooling towers. 

Same as No Action 
Alternative 

Same as No Action Alternative 
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No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Key Facilities 

High Explosives 
Testing 
Facilities – 
Dynamic 
Operations 
Complex  

No impact on surface water quality. Minor impact on 
surface water quantity 
in Water Canyon due 
to reduction of 
operations.  Minor 
beneficial impact on 
surface water quality 
by discharge 
reduction. 

Same as No Action Alternative. 

Radioactive 
Liquid Waste 
Treatment 
Facility (TA-50) 

No impact on surface water quality. Same as No Action 
Alternative 

Although increased pit production would increase the Radioactive 
Liquid Waste Treatment Facility outfall volumes by 25 percent, this 
would have a negligible effect on surface water volumes in 
Mortandad Canyon because other facilities contribute 90 percent of 
the outfall flow in that canyon. Implementing the zero discharge 
option at the Radioactive Liquid Waste Treatment Facility would 
have a minor effect on surface water volume, but would improve 
surface water quality by reducing the movement of historical 
contaminants in the sediments downstream of that outfall. 

LANSCE 
(TA-53) 

No impact on surface water quality. Effects may be 
temporary or 
permanent, if shut 
down.  Significant 
beneficial impacts in 
Los Alamos Canyon 
due to shutdown of 
operations and 
removal of two 
NPDES – permitted 
outfalls.   

Same as No Action Alternative. 

Pajarito Site 
(TA-18) 

No impact on surface water quality. Same as No Action 
Alternative.   

DD&D would have minor beneficial impact on surface water quality 
by removing potential contaminant sources. Minor impact to Pajarito 
Canyon floodplains by removing TA-18-184 building obstruction. 

MDA = material disposal area; TA = technical area; DD&D = decontamination, decommissioning, and demolition; NPDES = National Pollutant Discharge Elimination System; 
LANSCE = Los Alamos Neutron Science Center. 

834 
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LANL NPDES outfall volumes affect surface water quantities and could be altered by the 834 

proposed LANL activities.  Although direct impacts from changes to effluent discharges are 835 

usually localized to a short section within a canyon, such changes could affect the entire 836 

downstream drainage system.  Changes to effluent discharges under each alternative were 837 

compared to the baseline for NPDES outfall volumes in each canyon, as calculated from the 838 

totalized or estimated average flows from 2002 through 2005.  Table 5–5 summarizes the 839 

estimated outfall volumes for the three alternatives evaluated.  The assumptions used to calculate 840 

the projected changes in outfall volumes for each alternative are listed at the end of Table 5–5. 841 

Changes in outfall volume within a canyon of less than 5 percent of current flows are considered 842 

negligible, and changes of greater than 40 percent are considered significant.  The greater-than-843 

40-percent threshold for significance was selected specifically for this SWEIS to provide a 844 

measure of change that was based on past changes that made a difference to water quality and 845 

quantity.  In those canyons where flows are typically relatively low, outfall changes are predicted 846 

to affect both water quality and quantity downstream. 847 

5.3.1.1 No Action Alternative 848 

Los Alamos National Laboratory Site-Wide Impacts 849 

To reduce the potential impacts of LANL activities on water resources, LANL has several 850 

programs that monitor and protect surface water quality and quantity.  Under the No Action 851 

Alternative, the NPDES industrial permit would be modified to reduce the total number of 852 

outfalls from 21 to 17.  The four outfalls that would be removed from the permit in 2007 853 

(03A024, 05A097, 03A047, and 03A049) have not discharged effluent in recent years, so no 854 

direct impacts to water quality or flow volumes in the canyons would result. 855 

When NNSA determines that site conditions have returned to pre-Cerro Grande Fire conditions, 856 

the aboveground portion of the flood retention structure and the entire steel diversion wall 857 

upgradient of TA-18 would be removed via the Flood Structures Removal Project (DOE 2002i).  858 

Best management practices would be implemented during the controlled demolition and removal 859 

of the flood control structures to control disturbed sediment that might enter the watercourse 860 

during construction.  No excavation or demolition debris would be placed in or near drainages or 861 

in the Pajarito Canyon floodplain, so the potential for surface water contamination after 862 

construction would be minimal (DOE 2002i).  After removal of the flood control structures in 863 

Pajarito Canyon is completed, the potential for sediment transport would increase in the short 864 

term as the channel adjusts to the change (LANL 2002b).  865 

Continued maintenance of the low-head weir and detention basin in Los Alamos Canyon and the 866 

road reinforcements above Pajarito, Twomile, Los Alamos, and Water Canyons would minimize 867 

adverse impacts to surface water quality and the floodplains in those canyons even if the Flood 868 

Structures Removal Project were implemented.  Long-term stabilization at the sites of the 869 

removed structures using recontouring and reseeding would protect surface water quality in 870 

Pajarito Canyon.  Sediment and water sampling in the canyons would monitor potential 871 

contamination and trigger remedial actions, if needed (DOE 2002i). 872 
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Table 5–5  Estimated National Pollutant Discharge Elimination System Permitted 873 

Discharges by Facility and Canyon (million gallons per year) 874 

Facility 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Los Alamos Canyon 

Tritium Facilities – 2 outfalls 17.4 17.4 0.0 a 

LANSCE – 3 outfalls 28.2 0.0 b 28.2 

Canyon Total 45.6 17.4 28.2 

Sandia Canyon 

Sigma Complex – 1 outfall 0.0 c 0.0 c 0.0 c 

LANSCE – 1 outfall 1.3 0.0 b 1.3 

Nicholas C. Metropolis Center for 
Modeling and Simulation 
(Metropolis Center) – 1 outfall 

13.6 13.6 17.7 d 

Non-Key Facilities – 3 outfalls 172.4 172.4 172.4 

Canyon Total 187.3 186.0 191.4 

Mortandad Canyon 

Chemistry and Metallurgy 
Research Building –1 outfall 

1.9 1.9 1.9 

Sigma Complex – 1 outfall 5.8 5.8 5.8 

Plutonium Complex– 1 outfall 4.1 4.1  4.1 

Radioactive Liquid Waste 
Treatment Facility– 1 outfall 

4.0 4.0 5.0 e 
 

Non-Key Facilities – 1 outfall 28.5 28.5 28.5 

Canyon Total 44.3 44.3 45.3 

Water Canyon (including Cañon de Valle) 

High Explosives Processing – 
3 outfalls 

0.06 0.05 f 0.06 

High Explosives Testing – 
2 outfalls 

2.2 1.8 g 2.2 

Canyon Total 2.26 1.81 2.26 

Subtotal Key Facilities (including 
the Metropolis Center) 

78.6 48.6 66.2 

Non-Key Facilities 200.9 200.9 200.9 

Totals 279.5 249.5 267.1 

LANSCE = Los Alamos Neutron Science Center. 
Assumptions used to predict outfall volumes: 
a Zero discharge based upon removal of TA-21 buildings including the Steam Plant Outfall and the Tritium Science and 

Fabrication Facility Outfall. 
b Zero discharge based upon safe shutdown of LANSCE. 
c This outfall has not discharged any effluents in recent years and has been proposed for removal from the National Pollutant 

Discharge Elimination System permit. 
d 30 percent increase in cooling water based upon operation of a third cooling tower. 
e 25 percent increase based upon increased activity of facilities that generate radioactive liquid waste. 
f 20 percent decrease based upon 20 percent reduction in high explosives processing. 
g 20 percent decrease based upon 20 percent reduction in high explosives testing. 
Note:  To convert gallons to liters, multiply by 3.78533.  Totals may not add due to rounding. 
Sources:  EPA 2001, LANL 2006, LANL 2006b. 
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The removal of fuels through the Wildfire Hazard Reduction Program would improve forest 875 

health, stabilize the watersheds, and reduce the long-term potential for wildfires.  This would 876 

beneficially impact surface water quality because wildfires destroy the vegetation that stabilizes 877 

the soil and promotes stormwater infiltration.  Fewer wildfires would reduce the potential for 878 

stormwater runoff eroding soil and mobilizing contaminants (DOE 2000e), and thus the potential 879 

for surface water contamination from high sediment loads in stormwater.  Reducing the potential 880 

for wildfire also would limit other adverse impacts to surface water quality such as scoured 881 

stream channels that alter the extent of floodplains.  Potentially adverse impacts resulting from 882 

tree cutting, chipping, and slash pile burning in the floodplains (performed as part of the Wildfire 883 

Hazard Reduction Program) would be mitigated through required environmental protection 884 

measures (DOE 2000e). 885 

Construction activities associated with the Security Perimeter Project (DOE 2003a; 886 

NNSA 2004a, 2005a) could require compliance with Section 404 and Section 401 permits, 887 

thereby requiring provisions to protect the watercourse from potential increased runoff and 888 

sediments during bridge construction (although previously analyzed, a bridge is not included in 889 

current plans).  Adverse impacts on surface water quality due to construction on the canyon 890 

walls, as well as access control and traffic improvements near the watercourse, would be 891 

minimized through implementation of a Stormwater Pollution Prevention Plan to control soil 892 

erosion in accordance with the NPDES Construction General Permit.  Such best management 893 

practices could include the use of silt fences, straw bales, and check dams. 894 

The Security Perimeter Project would have a minor beneficial effect on surface water quality if 895 

the PRSs at solid waste management units located in the proposed bypass road corridors were 896 

remediated, which would include removing contaminants found in the drainage pathway from a 897 

chemical (polychlorinated biphenyls) storage area.  There would be a negligible adverse effect 898 

from increased stormwater runoff over the new impervious road surfaces that would allow 899 

additional flows containing potential contaminants. 900 

Continuing the LANL environmental restoration program in existence before the 2005 Consent 901 

Order would cause the removal of contaminated soil and sediment, and thus have a positive 902 

impact on surface water quality. 903 

Management of construction fill would have no effect on surface water quality.  Construction fill 904 

would be stored at existing borrow areas at TA-16 and TA-61.  Best management practices 905 

would be employed to protect surface waters. 906 

Technical Area Impacts 907 

NPDES-permitted outfalls would be maintained at four non-Key Facilities:  the TA-3 Power 908 

Plant (001); the TA-3 Laboratory Data Computing Center cooling tower outfall (03A199); the 909 

Sanitary Wastewater Systems Plant at TA-46 (13S), which routes its effluent through storage 910 

tanks at TA-3 for recycling or discharge; and a cooling tower outfall at TA-35 (03A160).  Total 911 

effluent discharges from these outfalls would continue to be lower than the 1999 actual volumes, 912 

although individual facilities could have higher volumes.  If the Sanitary Effluent Recycling 913 

Facility for supplying water to cooling towers at the Metropolis Center becomes effective, 914 

reduced NPDES-outfall volumes and associated contaminants from the TA-46 Sanitary 915 
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Wastewater System Plant would have a significant beneficial impact on surface water quality and 916 

quantity in Sandia Canyon (LANL 2006). 917 

Key Facilities Impacts 918 

Sigma Complex 919 

At the Sigma Complex, one cooling tower NPDES outfall (03A024) would be removed 920 

(LANL 2006).  There has been no flow from this outfall in recent years, so flow volumes in 921 

Mortandad Canyon, where this effluent discharged, would not be affected.  The Sigma Complex 922 

would retain a separate cooling water outfall into Sandia Canyon (03A022) (LANL 2006). 923 

High Explosives Processing Facilities 924 

At the High Explosives Processing Facilities, one NPDES outfall (05A097) would be removed 925 

(LANL 2006).  There has been no flow from this outfall in recent years, so flow volumes in 926 

Water Canyon, where this effluent discharged in the past, would not be affected.  The high 927 

explosives outfall from the High Explosives Wastewater Treatment Facilities (05A055) at TA-16 928 

and the cooling water outfall (03A130) at TA-11 would continue discharging treated effluent into 929 

Water Canyon (LANL 2006). 930 

High Explosives Testing Facilities 931 

At the High Explosives Testing Facilities, use of foam at the Dual Axis Radiographic 932 

Hydrodynamic Test site has reduced impacts to surface water quality from depleted uranium 933 

contamination by containing 75 percent of experimental material from shots (LANL 2001d).  934 

Enhanced containment of shot debris and augmented cleanup of debris from uncontained shots 935 

would have a minor long-term beneficial effect on water quality because it would reduce the 936 

potential contaminants that could be mobilized by stormwater. 937 

Los Alamos Neutron Science Center 938 

At the Los Alamos Neutron Science Center (LANSCE), a project to upgrade the cooling 939 

towers would reduce the number of cooling tower outfalls at the facility from four to two.  940 

Outfalls 03A047 and 03A049 would be removed from the NPDES permit.  There has been no 941 

flow from the older cooling towers in recent years, so flow volumes in Los Alamos Canyon 942 

would not be affected. 943 

5.3.1.2 Reduced Operations Alternative 944 

Most of the same impacts on surface water quality and quantity resulting from actions discussed 945 

under the No Action Alternative also would occur under the Reduced Operations Alternative, 946 

except those explicitly associated with the reduced ordnance operations. 947 
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Key Facility Impacts 948 

Under the Reduced Operations Alternative, impacts to surface water quality would be the same 949 

as those described under the No Action Alternative, with the exception of the impacts described 950 

below.  There would be little or no effect on floodplains from changes to Key Facilities.   951 

High Explosives Processing Facilities 952 

Reduced operations at the High Explosives Processing Facility would have little or no effect on 953 

surface water quality or quantity.  Effluent volumes from the High Explosives Wastewater 954 

Treatment Facility (05A055) and the cooling water (03A130) NPDES outfalls would be reduced 955 

by about 20 percent, but their expected flows (less than 0.05 million gallons per year [0.2 million 956 

liters] or less than 3 percent of the total effluent discharged in Water Canyon) are not large 957 

enough to produce significant beneficial impacts to surface water. 958 

High Explosives Testing Facilities 959 

Reduced operations at the High Explosives Testing Facilities would result in minor beneficial 960 

effects on local surface water quality and quantity.  Expected effluent flows from the cooling 961 

water NPDES outfalls (03A028 and 03A185) into Water Canyon would be reduced about 962 

20 percent from 2.2 million gallons (8.3 million liters) per year to about 1.8 million gallons 963 

(6.7 million liters) per year.  The percentage change in flow volumes from these reduced 964 

operations would not exceed the significance threshold for surface water quantity in Water 965 

Canyon. 966 

Los Alamos Neutron Science Center 967 

Surface water impacts from shutting down operations at LANSCE may be short-term or 968 

permanent.  Shutdown of LANSCE would significantly reduce the surface water quantity in Los 969 

Alamos Canyon compared to the No Action Alternative.  Cooling water NPDES outfalls from 970 

LANSCE contribute about 60 percent of the effluent flowing into Los Alamos Canyon.  971 

Shutdown of LANSCE would have a negligible effect on Sandia Canyon, resulting in 972 

approximately 1 percent less effluent flow than under the No Action Alternative.  This would 973 

beneficially impact surface water quantity in both canyons because reduced flows could mobilize 974 

fewer contaminated sediments. 975 

5.3.1.3 Expanded Operations Alternative 976 

The same surface water quality and quantity impacts resulting from actions discussed under the 977 

No Action Alternative also would occur under the Expanded Operations Alternative. 978 

Los Alamos National Laboratory Site-Wide Impacts 979 

Beneficial impacts to surface water quality would follow remediation of MDAs and other PRSs.  980 

Construction of MDA final covers under the Capping Option or removal operations under the 981 

Removal Option would disturb soils and remove stabilizing vegetation temporarily.  In 982 

compliance with the terms of the NPDES Construction General Permit, installation of erosion 983 
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control measures described in Stormwater Pollution Prevention Plans would minimize erosion 984 

and offsite sedimentation during construction. 985 

Following closure of the MDAs, surface water quality would gradually improve as corrective 986 

measures remove or stabilize potential sources of contamination from release sites (see 987 

Appendix I).  The Capping Option and the Removal Option would decrease the risk of surface 988 

water contamination more than the No Action Alternative because additional potential 989 

contamination sources at MDAs and PRSs would be avoided or eliminated. 990 

Technical Area Impacts 991 

DD&D of buildings at TA-21 would eliminate both the Tritium Science and Fabrication Facility 992 

and the Steam Plant, which both discharge industrial effluent into Los Alamos Canyon.  As these 993 

are the only TA-21 outfalls, discharges from this TA would be eliminated in the Expanded 994 

Operations Alternative.  The impact on surface water quantity in Los Alamos Canyon would be 995 

minor, as these effluents are less than 40 percent of the discharges into that canyon.  Removal of 996 

these sources would have little to no impact on surface water quality, because the majority of the 997 

effluent comes from boiler blowdown and cooling water, which does not contain many 998 

contaminants. 999 

Key Facilities Impacts 1000 

Under the Expanded Operations Alternative, impacts to surface water quality would be the same 1001 

as described under the No Action Alternative, except as described below.  Construction of a new 1002 

Radioactive Liquid Waste Treatment Facility, two bridges, other building construction, and 1003 

demolition of the existing annexes would have little or no adverse impact on surface water 1004 

quality due to installation of stormwater management and erosion and sediment controls based on 1005 

compliance with site-specific Stormwater Pollution Prevention Plans and LANL’s construction 1006 

specifications. 1007 

Radioactive Liquid Waste Treatment Facility 1008 

Proposed increased discharges from the Radioactive Liquid Waste Treatment Facility 1009 

outfall resulting from increased activity at facilities that generate radioactive liquid waste 1010 

(see Table 5–5) would result in about a 25 percent higher effluent discharge rate into Mortandad 1011 

Canyon from that facility, compared to the No Action Alternative.  This increase would have a 1012 

negligible effect on Mortandad Canyon, as the Radioactive Liquid Waste Treatment Facility 1013 

effluent currently accounts for about 9 percent of LANL’s discharges into that canyon. This 1014 

percentage of overall flow contribution would only increase to 11 percent at the higher discharge 1015 

rate.  Contaminant transport through sediment mobilization could be enhanced due to the 1016 

increased outfall discharge rate.  Cooling water discharges are the only other LANL effluents 1017 

introduced into Mortandad Canyon. 1018 

Operation of a new Radioactive Liquid Waste Treatment Facility would have a beneficial impact 1019 

on surface water quality because the improved low-level radioactive waste and transuranic waste 1020 

processes would reduce the contaminant concentrations in the effluent discharged into 1021 

Mortandad Canyon to levels that could meet potentially more stringent future water quality 1022 

standards.  An auxiliary action, which could be applied to any of the options for the new 1023 
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Radioactive Liquid Waste Treatment Facility, is to construct evaporation tanks and eliminate 1024 

discharges into Mortandad Canyon.  If the facility thus becomes a zero discharge facility, surface 1025 

water quality would be positively affected.  Elimination of effluent flows into the canyon at the 1026 

Radioactive Liquid Waste Treatment Facility outfall would minimize the potential for 1027 

contaminated sediments to become mobilized in streams, resulting in a beneficial impact to 1028 

downstream surface water quality.  There would be a minor reduction in surface water quantity in 1029 

Mortandad Canyon if the Radioactive Liquid Waste Treatment Facility outfall were eliminated.  1030 

Floodplain size would not be affected by this project. 1031 

Pajarito Site 1032 

Under the Expanded Operations Alternative, unneeded structures at TA-18 would be removed, 1033 

thereby removing potential contamination sources from an area where they could be flooded.  1034 

Parts of TA-18 lie within the 100-year floodplain for Pajarito Canyon.  For example, the building 1035 

that houses the Solution High-Energy Burst Assembly (SHEBA) is partially within the floodplain 1036 

boundary.  Although the possibility of floodwater mobilizing contaminants from the buildings is 1037 

remote, complete removal of potential contaminant sources would protect surface water quality. 1038 

5.3.2 Groundwater Resources 1039 

Alternatives evaluated in the SWEIS have the potential to impact the quality of groundwater and 1040 

the quantity of water available in aquifers.  Groundwater quality can be affected by radionuclides 1041 

and chemicals in liquid and solid waste that infiltrate into the ground.  The quantity of 1042 

groundwater available can be affected by changes in recharge rates and water supply well 1043 

withdrawal rates. This section addresses potential impacts to groundwater from liquid effluent 1044 

releases to the canyons and from solid radioactive waste disposal on the mesa tops. In addition, 1045 

the effects of changes in recharge rates and water supply well withdrawal rates on water levels in 1046 

the aquifer are discussed. 1047 

Impacts to the regional aquifer in the LANL area are generally measured over many years, 1048 

primarily due to the long time necessary for contaminants to flow through the rock into the 1049 

regional groundwater and the relatively small volume of water transported through the vadose 1050 

zone in this arid climate.  For the 1999 SWEIS, significant adverse impacts to the regional aquifer 1051 

were defined as changes to groundwater that alter the contaminant levels in concentrations above 1052 

the drinking water standards in a way that can affect human health and safety.  This could occur 1053 

if any of the activities under consideration in the three SWEIS alternatives increase the flow rate 1054 

of contaminants entering the deep groundwater.   1055 

Impacts to the alluvial groundwater are likely to occur more rapidly and could be affected either 1056 

beneficially or adversely by changes to outfall flows from LANL.  Some of the surface water 1057 

carrying contaminants enters the alluvial groundwater system through canyon bottoms.  Although 1058 

surface-to-subsurface infiltration is fairly rapid in the canyons, any contaminants carried by the 1059 

surface water are diluted by the large volume of water already stored in the ground; conversely, 1060 

uncontaminated surface water infiltrating into already contaminated groundwater would cause its 1061 

dilution over time. 1062 
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Impacts to the alluvial aquifer may be considered significant if the concentrations of 1063 

contaminants are altered in relation to the New Mexico and EPA groundwater standards for 1064 

irrigation and other non-drinking-water uses.  An adverse impact to the alluvial aquifer would be 1065 

significant if, as a result of any of the activities proposed in the alternatives, contaminant levels 1066 

increase so that the perched groundwater no longer meets state and Federal standards.  A 1067 

significant beneficial impact could occur if contaminant levels were reduced below these 1068 

standards.   1069 

There are still uncertainties about how waterborne contaminants interact with and move through 1070 

rock fractures and the rock matrix into the regional aquifer below LANL.  There also are 1071 

uncertainties about the chemistry, volumes, and infiltration rates of liquid wastes from past 1072 

releases into the canyon bottoms and onto disturbed ground at the MDAs.  LANL will be 1073 

conducting future data collection activities, along with further analysis of existing data, to better 1074 

define the interaction between groundwater and the rock matrix.  It is expected that the new data, 1075 

coupled with improvements in numerical flow and transport models and calculation techniques, 1076 

will enable better prediction of flow and transport of groundwater in the LANL region and more 1077 

accurate definition of the ultimate impacts on the regional groundwater resources below LANL.  1078 

This new information is being used to update the performance assessment and composite analysis 1079 

for the Area G low-level radioactive waste disposal facility.  Flow and transport of contaminants 1080 

to the regional aquifer are discussed in more detail in the surface water and groundwater sections 1081 

in Chapter 4 and in the hydrogeologic and numerical modeling sections in Appendix E.  1082 

Table 5–6 summarizes the expected groundwater impacts for each of the three alternatives.  1083 

Table 5–6  Summary of Environmental Consequences on Groundwater 1084 

 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

LANL Site 

 Construction and DD&D activities are 
unlikely to affect groundwater resources 
due to their short duration and the small 
quantity of contaminants that could be 
released and ultimately infiltrate to 
groundwater. 
 
Operations-related activities, including 
the planned reduction of LANL outfalls, 
would slightly reduce the transport of 
contaminants into the groundwater.  No 
significant impacts to groundwater are 
expected to result in the short term. 
Long-term impacts to groundwater are 
not likely to be significant. 

Similar to the No Action 
Alternative in terms of 
construction and DD&D 
activities. 
 
The long-term impacts of 
operations might be 
reduced by eliminating 
additional outfalls in the 
canyons. 

Similar to the No Action Alternative 
plus: 
 
MDA Remediation 
– The effects of capping or removal 

of waste from MDAs would not 
appreciably change the rate of 
transport of contaminants presently 
in the vadose zone in the short 
term, but would likely reduce long-
term contaminant migration and 
impacts on the environment. 

DD&D = decontamination, decommissioning, and demolition; MDA = material disposal area. 
 

5.3.2.1 No Action Alternative 1085 

Los Alamos National Laboratory Site-Wide Impacts 1086 

The No Action Alternative would continue current operations.  Therefore, there would be little 1087 

change in the flow of contaminants to the alluvial or regional groundwater as a result of the No 1088 
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Action Alternative.  Proposed construction and demolition activities are unlikely to affect the 1089 

groundwater resource due to their short duration and the small quantity of contaminants that 1090 

could be released and ultimately infiltrate to underground water resources.  As described in 1091 

Section 5.8.2.1, under the No Action Alternative, 388 million gallons (1,469 million liters) per 1092 

year of groundwater would be used, which is within the range of LANL’s water use over the last 1093 

7 years (see Section 4.8.2.3), and within the LANL annual water use ceiling quantity of 1094 

542 million gallons (2,050 million liters).  Therefore, additional impacts to water levels in the 1095 

regional aquifer are not expected. 1096 

Groundwater is unlikely to be adversely affected in the short term by the No Action Alternative 1097 

because discharges of liquid effluent have been curtailed substantially compared to past 1098 

operations, and solid radioactive waste disposal on the mesa tops takes many years to affect the 1099 

regional aquifer.  As discussed in Section 5.3.1, discharges resulting from LANL operations are 1100 

monitored to ensure that effluents to surface waters are kept below regulatory limits. In addition, 1101 

as discussed in Section 4.3.2, groundwater is monitored to ensure that instances of contamination 1102 

are investigated, understood, and mitigated, and that existing contamination does not impact 1103 

drinking water sources.  1104 

Long-term impacts to groundwater are complex and require modeling to predict potential 1105 

contaminant migration thousands of years in the future.  At the waste disposal locations on the 1106 

mesa tops, dry conditions coupled with porous flow and transport result in slow, unsaturated flow 1107 

and contaminant transport.  Annual net natural infiltration rates for dry mesas are estimated to be 1108 

less than 0.4 inches per year (10 millimeters per year), and more often are estimated to be closer 1109 

to 0.04 inches per year (1 millimeter per year) or less.  Under these conditions, travel times for 1110 

contaminants percolating downward beneath the plateau to the regional aquifer are expected to 1111 

be several hundred to thousands of years.  Site disturbance, however, can alter the speed of water 1112 

moving through the vadose zone (Birdsell et al. 2005). 1113 

Although a sitewide groundwater model is still under development, groundwater modeling was 1114 

performed for a performance assessment and composite analysis prepared for radioactive waste 1115 

disposal at Area G (LANL 1997a).  The impacts analysis assumed the continued existence of the 1116 

interim covers currently covering the waste disposal units.  The groundwater protection analysis 1117 

analyzed performance over a period of 10,000 years to provide reasonable assurance that the 1118 

groundwater protection performance objective could be met.  The model predicted that there 1119 

would be no offsite doses from the groundwater pathway during the institutional control period 1120 

because no radionuclides were transported beyond the current LANL boundary within 100 years. 1121 

Groundwater ingestion doses projected in the performance assessment were small, with only 1122 

three contributing radionuclides (carbon-14, technetium-99, and iodine-129).  The peak annual 1123 

dose at 330 feet (100 meters) downgradient from Area G was 1.4 × 10-5 millirem at 4,000 years.  1124 

The peak annual dose at the Pajarito Canyon location was 4.5 × 10-5 millirem at 700 years.  1125 

These peak annual doses are well below the 4 millirem per year standard for groundwater 1126 

protection (LANL 1997a). 1127 

Under the No Action Alternative, MDA H would be closed.  The DOE-preferred closure option 1128 

is to close MDA H in place and cover it with an engineered barrier.  The engineered cover would 1129 

be designed, constructed, and maintained to limit infiltration and slow contaminant migration 1130 

from the MDA.  The environmental assessment (EA) for the proposed corrective measures at 1131 
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MDA H concluded that neither surface nor groundwater quality would be adversely affected over 1132 

the next 1,000 years (DOE 2004e). 1133 

5.3.2.2 Reduced Operations Alternative 1134 

Los Alamos National Laboratory Site-Wide Impacts 1135 

Most impacts to groundwater resources occurring under the No Action Alternative would also 1136 

occur under the Reduced Operations Alternative.  Impacts might be reduced by elimination of 1137 

some outfalls to the canyons and reduction of water supply well withdrawals, but no quantitative 1138 

estimate of the impact of these reductions can be made. 1139 

5.3.2.3 Expanded Operations Alternative 1140 

Los Alamos National Laboratory Site-Wide Impacts 1141 

Impacts to groundwater resources occurring under the No Action Alternative would be similar to 1142 

those under the Expanded Operations Alternative.  Direct and indirect impacts to groundwater 1143 

resulting from the proposed construction and operations under the Expanded Operations 1144 

Alternative also would be similar, but greater than those described for the No Action Alternative. 1145 

As described in Section 5.8.2.3, under the Expanded Operations Alternative 522 million gallons 1146 

(1,980 million liters) per year of groundwater would be used, which would be greater than the 1147 

range of LANL’s water use over the last 7 years (Section 4.8.2.3), but within the range of 1148 

LANL’s water use over the last 14 years (LANL 2003g).  Water use under the Expanded 1149 

Operations Alternative would be within the LANL annual water use ceiling quantity of 1150 

542 million gallons (2,050 million liters). Therefore, impacts to water levels in the regional 1151 

aquifer would be within historical levels. 1152 

Increased pit production under the Expanded Operations Alternative would have little to no 1153 

impact on groundwater resources.  Although increased pit production would generate larger 1154 

volumes of waste liquids than those projected for the No Action Alternative, for either alternative 1155 

the waste liquids would be processed at the Liquid Radioactive Waste Treatment Facility in 1156 

TA-50.  Treated liquid effluent from the Liquid Radioactive Waste Treatment Facility would be 1157 

discharged from an NPDES-permitted outfall.  Alternatively, under a proposed auxiliary action, 1158 

discharge of liquid effluents from the Radioactive Liquid Waste Treatment Facility would be 1159 

eliminated by the construction and use of evaporation tanks (see Appendix G, Section G.4). 1160 

Possible impacts to groundwater resources will be addressed as part of any required corrective 1161 

measure evaluation performed for MDAs and other PRSs in accordance with the Consent Order. 1162 

A corrective measure evaluation for an MDA would consider both capping and removal, two 1163 

bounding options for MDA remediation that were considered in Appendix I.  LANL management 1164 

would recommend remedies for each MDA (or other PRSs subject to the Consent Order), and the 1165 

New Mexico Environment Department would determine the remedy to be applied.  A corrective 1166 

measure evaluation performed for MDA G in TA-54 would be coordinated with an update to the 1167 

performance assessment and composite analysis that is currently being prepared.  In addition to 1168 

providing more recent information about the site and the contents of the disposal units, this 1169 

update would consider the application of a final cover over the disposal units.  Once the new 1170 



Chapter 5 – Environmental Consequences 
 
  

 
7/9/2007 Concurrence Draft 5-43 

performance assessment and composite analysis becomes available, the results will be reviewed 1171 

in accordance with the NEPA process, and the SWEIS impact analyses will be reviewed and 1172 

supplemented as necessary. 1173 

The effects of either the Capping or the Removal Option would not appreciably affect the rate of 1174 

transport of contaminants presently in the vadose zone in the near term, but would likely reduce 1175 

long-term migration of contaminants and corresponding impacts on the environment from wastes 1176 

present in the MDAs.  Under the MDA Capping Option, where engineered barriers are used to 1177 

cap MDAs, the covers would be designed, constructed, and maintained to limit infiltration.  Over 1178 

the long term, the covers, by limiting infiltration, would slow contaminant migration from the 1179 

MDAs.  Under the MDA Removal Option, excavation and removal of the waste and 1180 

contaminated soil and rock would eliminate nearly all of the source term.  The filled, compacted 1181 

excavation, however, may still experience larger infiltration rates than undisturbed areas, which 1182 

might further drive migration of deeper contaminants that are beyond the reach of conventional 1183 

excavation.  Under either MDA remediation option, impacts to the regional aquifer would likely 1184 

be small, as described under the No Action Alternative. 1185 

5.4 Air Quality and Noise 1186 

5.4.1 Nonradiological Impacts 1187 

Air pollution refers to the direct or indirect introduction of any substance into the air that could: 1188 

• endanger human health, 1189 

• harm living resources and ecosystems, 1190 

• damage material property, or 1191 

• impair or interfere with the comfortable enjoyment of life and other legitimate uses of the 1192 

environment. 1193 

For the purpose of this SWEIS, only outdoor air pollutants were addressed.  These may be in the 1194 

form of solid particles, liquid droplets, gases, or a combination of forms.  Generally, they can be 1195 

categorized as primary pollutants (those emitted directly from identifiable sources) and secondary 1196 

pollutants (those produced in the air by interaction between two or more primary pollutants or by 1197 

reaction with normal atmospheric constituents that may be influenced by sunlight).  Air 1198 

pollutants are transported, dispersed, or concentrated by meteorological and topographical 1199 

conditions.  Thus, air quality is affected by air pollutant emission characteristics, meteorology, 1200 

and topography. 1201 

Ambient air quality in a given location can be described by comparing the concentrations of 1202 

various pollutants in the atmosphere with the appropriate standards.  Ambient air quality 1203 

standards have been established by Federal and state agencies to ensure an adequate margin of 1204 

safety for the protection of public health and welfare from the adverse effects of pollutants in the 1205 

ambient air.  Pollutant concentrations higher than the corresponding standards are considered 1206 

unhealthy; those below such standards are generally considered acceptable. 1207 

The pollutants of concern are primarily those for which Federal and state ambient air quality 1208 

standards have been established, including criteria air pollutants, hazardous air pollutants, and 1209 
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other toxic air pollutants.  Criteria air pollutants are those listed in National Primary and 1210 

Secondary Ambient Air Quality Standards (40 CFR Part 50).  Hazardous air pollutants are those 1211 

listed in Title I of the Clean Air Act, as amended (Title 40 of the United States Code, 1212 

Section 7401 et seq. [40 U.S.C. 7401 et seq.]) and those regulated by the National Emissions 1213 

Standards for Hazardous Air Pollutants (40 CFR Part 61).  Toxic air pollutants are considered to 1214 

be those that have been proposed or adopted for regulation by the applicable state or are listed in 1215 

state guidelines or permit regulations for toxic air pollutants.  States may set ambient standards 1216 

that are more stringent than the National Ambient Air Quality Standards.  The more stringent of 1217 

the state or Federal standards are shown in this document. 1218 

Potential air quality impacts of criteria pollutant emissions from construction, normal operations, 1219 

and DD&D activities were evaluated for each alternative.  This assessment included a 1220 

comparison of pollutant concentrations under each alternative with applicable Federal and state 1221 

ambient air quality standards.  Operational air pollutant impacts were evaluated for combustion 1222 

sources using the facility-wide analysis prepared for the LANL operating permit, as described in 1223 

Appendix B.  The analysis is based on the potential emissions from each source, and the results 1224 

bound the potential impacts associated with the alternatives addressed in this SWEIS.  Potential 1225 

differences among these results are discussed for each alternative.  The analysis included the 1226 

following emission sources:  air curtain destructors; TA-60 asphalt plant; four TA-16 boilers; 1227 

three TA-48 boilers; two TA-53 boilers; two TA-55 boilers; two TA-59 boilers; TA-50 boiler; 1228 

carpenter shops at TA-15 and TA-3; TA-33 generator; TA-52 paper shredder; TA-3 power plant; 1229 

rock crusher; TA-21 steam plant; TA-9 boiler; and TA-35 boiler.  The analysis was based on 1230 

allowable facility-wide emission limits proposed in the permit application.  Emissions were 1231 

presented in the application for individual sources or for source groups.  The emissions used in 1232 

the analysis are conservative.  For example, for the TA-3 boilers, the fuel with the highest 1233 

emissions was assumed and all three boilers were assumed to operate simultaneously; normally 1234 

only two boilers are operated at the same time (Jacobson, Johnson, and Rishel 2003).  Also, air 1235 

curtain destructors have been removed from operation at LANL.  The impacts of criteria 1236 

pollutant emissions from construction activities for various projects were evaluated using 1237 

engineering estimates of emissions from site preparation and building erection activities and 1238 

modeled using the Industrial Source Complex Short Term (ISCST3) dispersion model, as 1239 

discussed in Appendix B. 1240 

The approach used to evaluate chemical air pollutants in the 1999 SWEIS is based on the use of 1241 

screening level emission values to identify chemicals that would be evaluated in more detail.  1242 

Screening level emission values are conservatively estimated hypothetical emission rates for each 1243 

of the toxic air pollutants that could be emitted from each of LANL’s TAs and would not result 1244 

in air quality levels that are harmful to human health under current or future conditions.  These 1245 

screening level emission values were compared with conservatively estimated pollutant emission 1246 

rates on a TA-by-TA basis to determine the potential air quality impacts of toxic air pollutants 1247 

from LANL operations.  Any pollutant that could contravene a guideline value was subject to 1248 

evaluation in the health and ecological risk assessment process.  This approach is described in 1249 

more detail in Appendix B.  Table 5–7 summarizes the expected nonradiological air quality 1250 

impacts for each of the three alternatives. 1251 
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Table 5–7  Summary of Environmental Consequences on Nonradiological Air Quality 1252 

 
No Action 
Alternative 

Reduced Operations 
Alternative Expanded Operations Alternative 

LANL Site 

 General 
– Minor impacts from construction-type activities 

would occur primarily in the form of fugitive dust. 

Land Conveyance and Transfer 
– Very minor increases in air pollutant emissions 

could result from increases in commute distances. 

Electrical Power System Upgrades and Security 
Perimeter Project 
– Minor air quality impacts would result from 

construction. 

Wildfire Hazard Reduction Program 
– Minor emissions would result from activities.   

Disposition of Flood and Sediment Retention 
Structures 
– Minor emission would result from activities.  

Trails Management Program 
– Minor air quality impacts. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus: 
– Minor air quality impacts would result from road, bridge, and 

walkway construction under the Security-Driven 
Transportation Modifications Project.  

– Minor increases in vehicle emissions could result from use of 
the new roads and would occur in new locations.  

– Minor to moderate air quality impacts would result from 
remediating MDAs and other PRSs. 

– Minor increase in air pollutant emissions from increased 
commuter vehicles and waste and materials shipments. 

Affected Technical Areas 

TA-3 – Minor change in air quality impacts from operation 
of new turbine generators.  

– Minor air quality impacts from constructing three 
new office buildings. 

– Minor operation air quality impacts from new office 
buildings. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus: 
– Minor construction air quality impacts from constructing 

additional office buildings and the Physical Science Research 
Complex. 

TA-21 No change in air quality impacts. Same as No Action 
Alternative 

Minor construction-type air quality impacts from DD&D of 
structures. 

TA-54 Minor air quality impacts would result from MDA 
closure activities.  Some reductions in emissions 
could result from closure. 

Same as No Action 
Alternative 

Minor construction-type air quality impacts from construction 
of new buildings and DD&D of old structures. 

TA-72 No change in air quality impacts. Same as No Action 
Alternative 

– Minor construction-type air quality impacts from constructing 
the Remote Warehouse and Truck Inspection Station. 

– Potential decrease in emissions from reduced delivery trips. 
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No Action 
Alternative 

Reduced Operations 
Alternative Expanded Operations Alternative 

Key Facilities 

Chemistry and 
Metallurgy 
Research 
Building (TA-3, 
TA-48, and 
TA-55) 

Minor air quality impacts from construction of new 
facility at TA-55. 

Smaller air quality impacts 
from reduced construction 
scope. 

Same as No Action Alternative 

High Explosives 
Processing 
Facilities 

Minor construction-type impacts from TA-16 
Engineering Complex and demolition of structures. 
 
No change in operations air quality impacts. 

Same as No Action 
Alternative for construction.  
 
Minor reduction in 
operations air quality 
impacts from 20 percent 
reduction in activities. 

Same as No Action Alternative for construction. 
 
Minor increase in operations air quality impacts may be 
indicated by increased mock explosives use. 
 

High Explosives 
Testing Facilities 

No change in operation air quality impacts. 
 
Minor construction impacts from construction of 
15 to 25 new structures (new offices, laboratories, 
and shops) within the TA-22 to replace about 
59 structures currently used for dynamic 
experimentation operations and removal or 
demolition of vacated structures. 

Reduction in operation air 
quality impacts from 
20 percent reduction in 
activities. 
 
Same as No Action 
Alternative for construction. 

Same as No Action Alternative 

Tritium Facilities 
(TA-21) 

No change in air quality impacts. Same as No Action 
Alternative 

– Minor construction-type air quality impacts from DD&D of 
all TA-21 tritium buildings as part of the project to 
decommission all of TA-21. 

– Minor reduction in operational emissions from shutdown of 
boilers under the complete DD&D option. 

Pajarito Site 
(TA-18) 

No change in air quality impacts. Minor reduction in operation 
air quality impacts from shut 
down of activities. 

– Minor reduction in operation air quality impacts from shut 
down of activities. 

– Minor construction-type air quality impacts from DD&D of 
TA-18 buildings. 

Bioscience 
Facilities 

No change in air quality impacts. Same as No Action 
Alternative 

– Minor change in operation impacts with transfer of the 
Bioscience Facilities operations to the new Science Complex 
location.  

– Minor construction air quality impacts from construction of 
the new Science Complex and associated DD&D actions.  
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No Action 
Alternative 

Reduced Operations 
Alternative Expanded Operations Alternative 

Radiochemistry 
Facility (TA-48) 

No change in air quality impacts. Same as No Action 
Alternative 

Same as No Action Alternative for operation. 
 
– Minor construction air quality impacts from construction of 

the new Radiological Sciences Institute with construction of 
the Institute for Nuclear Nonproliferation Science and 
Technology (see Appendix G) and associated DD&D actions. 

Radioactive 
Liquid Waste 
Treatment 
Facility (TA-50) 

No change in air quality impacts. Same as No Action 
Alternative 

Same as No Action Alternative for operation. 
 
– Minor construction air quality impacts from construction of a 

replacement for the existing Radioactive Liquid Waste 
Treatment Facility at TA-50 (see Appendix G) and DD&D of 
the existing Radioactive Liquid Waste Treatment Facility. 

LANSCE 
(TA-53) 

No change in air quality impacts. Reduction in air quality 
impacts from shut down of 
LANSCE operations. 

Negligible to minor air quality impacts from refurbishment. 

Solid Radioactive 
and Chemical 
Waste Facilities 
(TA-50 and 
TA-54) 

No change in air quality impacts. Same as No Action 
Alternative 

Minor air quality impacts from retrieving transuranic waste 
from below ground storage.  
 
– Minor air quality impacts from construction of a new TRU 

Waste Facility and new access control station, low-level 
radioactive waste compactor building, low-level radioactive 
waste certification building, and associated DD&D actions. 

Plutonium 
Facility Complex 
(TA-55) 

No change in air quality impacts. Same as No Action 
Alternative 

Same as No Action Alternative for operation. 
 
– Minor air quality impact from facility modifications in 

support of increased pit production rate and the Plutonium 
Facility Complex Refurbishment Project, and constructing 
radiography capabilities (see Appendix G). 

– Positive air quality impact from chiller replacement and steam 
system subproject; improved regulatory compliance with 
stack replacement. 

MDA = material disposal area; PRS = Potential Release Site; TA = technical area; DD&D = decontamination, decommissioning, and demolition; LANSCE = Los Alamos 
Neutron Science Center. 
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The National Emission Standard for Hazardous Air Pollutants (NESHAP) for Asbestos, 1253 

40 CFR Part 61, Subpart M, requires that LANL provide advance notice to the New Mexico 1254 

Environment Department for large renovation jobs that involve asbestos and for all demolition 1255 

projects.  The asbestos NESHAP further requires that all activities involving asbestos be 1256 

conducted in a manner that mitigates visible airborne emissions and that all asbestos-containing 1257 

wastes be packaged and disposed of properly.  LANL would be required to meet these 1258 

requirements for all demolition and renovation projects as applicable to minimize the risk of 1259 

asbestos exposure to the public and employees.  For example, the contractor performing the 1260 

demolition or renovation would employ techniques such as wetting of asbestos or the use of 1261 

plastic tents to contain and capture asbestos and other airborne particulates during removal. 1262 

5.4.1.1 No Action Alternative 1263 

This section describes the estimated nonradiological air quality impacts from LANL operations 1264 

under the No Action Alternative. Radiological air emissions and their impacts on human health 1265 

are discussed in Sections 5.4.2 and 5.6.1, respectively. 1266 

Los Alamos National Laboratory Site-Wide Impacts 1267 

Minor impacts on nonradiological air quality would occur from construction-type activities 1268 

related to previously approved projects, including construction of the electrical power system 1269 

upgrades, Wildfire Hazard Reduction Program activities, disposition of flood and sediment 1270 

retention structures, activities related to the Trails Management Program, mechanical and manual 1271 

Wildfire Hazard Reduction Program activities, and construction related to the Security Perimeter 1272 

Project.  These projects would result in temporarily elevated concentrations of criteria air 1273 

pollutants, especially fugitive dust from heavy equipment activity. 1274 

Analysis of criteria pollutant emissions from facilities at LANL was performed to obtain the 1275 

LANL Title V operating permit.  The results of this analysis were used to bound the potential 1276 

impacts associated with the alternatives addressed in this SWEIS.  The modeling results 1277 

demonstrate that the simultaneous operation of LANL’s air emission sources at maximum 1278 

capacity, as described in the Title V permit application, would not exceed any state or Federal 1279 

ambient air quality standards (Jacobson, Johnson, and Rishel 2003).  These results are presented 1280 

in Table 5–8.  All of the equipment at the TA-3 Co-Generation Complex (TA-3 Power Plant), 1281 

including the three existing boilers, the new combustion turbine generator, and an additional 1282 

combustion turbine generator that would be constructed in the 2007 to 2013 timeframe, would 1283 

operate within the nitrogen oxides and carbon monoxide emissions analyzed (Jacobsen, Johnson, 1284 

and Rishel 2003; DOE 2002l).  The air quality permit limits co-generation complex emissions to 1285 

(93.4 tons [84.7 metric tons] per year for nitrogen oxides and 61.1 tons [55.4 metric tons] per 1286 

year for carbon monoxide (NMED 2006). 1287 

For criteria pollutants, the concentrations from No Action Alternative operations would be 1288 

smaller than those shown in the operating permit and well below the ambient standards 1289 

established to protect human health with an adequate margin of safety.  Criteria pollutant 1290 

emissions under the No Action Alternative are expected to continue to have minor impacts on 1291 

human health. 1292 
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Table 5–8  Facility-Wide Criteria Pollutant Impacts  1293 

Pollutant Time Period 

Maximum Estimated 
Concentrations 

(micrograms per cubic meter) 

New Mexico Controlling Ambient 
Air Quality Standards a 

(micrograms per cubic meter) 

Carbon monoxide 8 hours 
1 hour 

192.4 
1,071 

7,900 
11,900 

Nitrogen dioxide Annual 
24 hours 

7.0 
40.2 

75 
150 

Sulfur dioxide Annual 
24-hours 
3-hours 

10.2 
83.5 

397.3 

42 
209 

1,050 

Total suspended particulates Annual 
24-hours 

5.7 
135.0 

60 
150 

PM10 Annual 
24-hours 

5.24 
101.6 

50 
150 

PM10 = particulate matter with an aerodynamic diameter less than or equal to 10 microns.  
a New Mexico Ambient Air Quality standards for pollutants other than particulate matter are stated in parts per million.  

These values were converted to micrograms per cubic meter, with appropriate corrections for temperature and pressure 
(elevation) following New Mexico Dispersion Modeling Guidelines (NMAQB 2003).  PM10  standards are the National 
Ambient Air Quality Standards (40 CFR Part 50).  The annual PM10 standard has recently been revoked (71 Federal 
Register [FR] 61143). 

Source: Jacobson, Johnson, and Rishel 2003.  
 

Similarly, for toxic and hazardous air pollutants, the bounding analyses (based on the emission 1294 

rates evaluated in the 1999 SWEIS) indicate that the pollutant emissions that could exceed the 1295 

guideline values used in the analysis to screen emission rates were: 1296 

• Emissions from High Explosives Firing Site operations at TA-14, TA-15, TA-36, TA-39, 1297 

and TA-40 (DOE 1999a).  The estimated concentration of a pollutant would be greater than 1298 

its guideline value for the following releases: 1299 

- Depleted uranium, beryllium, lead, aluminum, copper, tantalum, tungsten, and iron 1300 

from TA-15;  1301 

- Depleted uranium, beryllium, lead, copper, and iron from TA-36; 1302 

- Beryllium, lead, aluminum, and copper from TA-39; 1303 

- Depleted uranium and lead from TA-14; and 1304 

- Copper from TA-40. 1305 

• Additive emissions from all of the pollutants from all TAs on receptor sites located near the 1306 

Los Alamos Medical Center (DOE 1999a). 1307 

In the 1999 SWEIS, emissions from High Explosives Testing Facilities operations under the No 1308 

Action Alternative were projected to be the same as the emissions projected under the Expanded 1309 

Operations Alternative; this projection is similar to anticipated emissions from High Explosives 1310 

Testing Facilities operations under the No Action Alternative in this SWEIS.  Emissions from 1311 

High Explosives Testing Facilities operations are shown in Table 5–9. 1312 
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Table 5–9  Estimated Emission Rates of the Pollutants that Could Be Released from High Explosives Testing Facilities 1313 

Estimated Respirable Fraction Release Rate Estimated Maximum Amount of Material 
that Would Be Used During Testing 

Operations b Annual Rate b 8-Hour Respirable Release Rate c 
TAs with High 

Explosives Testing 
Operations a 

Pollutants that Could Be 
Released During Testing 

Operations (kilograms per year) (kilograms per year) (kilograms) (grams) d 

Depleted Uranium 31.4 3.1 0.267 267 TA-14 

Lead 31.4 3.1 0.267 267 

Depleted Uranium 2,700 270.0 23.0 23,000 

Beryllium 30 3.0 0.256 256 

Lead 150 15.0 1.28 1,280 

Aluminum 450 45.0 3.83 3,830 

Copper 300 30.0 2.56 2,560 

Tantalum 300 30.0 2.56 2,560 

Tungsten 300 30.0 2.56 2,560 

TA-15 

Iron 150 15.0 1.28 1,280 

Depleted Uranium 1,200 120.0 10.2 10,200 

Beryllium 30 3.0 0.256 256 

Lead 30 3.0 0.256 256 

Aluminum 30 3.0 0.256 256 

Copper 30 3.0 0.256 256 

Tantalum 30 3.0 0.256 256 

Tungsten 30 3.0 0.256 256 

TA-36 

Iron 150 15.0 1.28 1,280 

Beryllium 30 3.0 0.256 256 

Lead 30 3.0 0.256 256 

Aluminum e 45,000 4,500.0 383 383,000 

Copper e 45,000 4,500.0 383 383,000 

Tantalum 30 3.0 0.256 256 

Tungsten 30 3.0 0.256 256 

TA-39 

Iron e 30,000 3,000.0 256 256,000 
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Estimated Respirable Fraction Release Rate Estimated Maximum Amount of Material 
that Would Be Used During Testing 

Operations b Annual Rate b 8-Hour Respirable Release Rate c 
TAs with High 

Explosives Testing 
Operations a 

Pollutants that Could Be 
Released During Testing 

Operations (kilograms per year) (kilograms per year) (kilograms) (grams) d 

Aluminum 240 24.0 2.04 2,040 

Copper 300 30.0 2.56 2,560 

Tantalum 90 9.0 0.767 767 

Tungsten 30 3.0 0.256 256 

TA-40 

Iron 60 6.0 0.511 511 

TA = technical area. 
a High explosives testing operations involve detonations of explosives at TA-14, TA-15, TA-36, TA-39, and TA-40.  Particulate emissions released into the atmosphere due to 

detonation of high explosives contain bonded metal emissions in respirable form. 
b  Respirable release rates were estimated based on the assumption that this fraction is 10 percent of the amount of material exploded. 
c  The total 8-hour respirable release rates (in kilograms), as a result of these operations, were estimated using the scale factor of 0.085. 
d The total amount of material released, in grams, was used in dispersion analysis to estimate 1-hour average concentrations at specified receptor locations. 
e These quantities are dominated by the support structures constructed for tests.  These structures in actuality are not expended in explosive tests and do not contribute to test 

air emissions. 
Note:  To convert kilograms to pounds, multiply by 2.2046; grams to ounces, multiply by 0.035274. 
Source:  DOE 1999a. 
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These emissions were estimated to result in air pollutant concentrations that are larger than 1314 

guidance values, indicating that a human health analysis should be performed.  The human health 1315 

analysis (Section 5.6.2) showed that the nonradiological pollutants released from LANL High 1316 

Explosives Testing Facilities operations under the No Action Alternative are not expected to 1317 

cause air quality impacts that would affect human health.  Although not considered in the 1318 

analysis, recent use of foam to suppress emissions from  high explosives tests involving 1319 

beryllium has reduced emissions from these shots by 50 to 95 percent.  This reduction meets the 1320 

requirements of Phase I of the Phased Containment Option outlined in the Dual Axis 1321 

Radiographic Hydrodynamic Test Facility Final Environmental Impact Statement (DOE 1995a). 1322 

Increased use of foam and vessels for explosives testing is expected to reduce these emissions 1323 

further (LANL 2006). 1324 

A minor increase in vehicle emissions could result from development that occurs as a result of 1325 

conveyance and transfer of land.  This increase is not expected to produce concentrations of 1326 

pollutants that would threaten human health. 1327 

An increase in truck traffic from management of construction fill could increase vehicle 1328 

emissions.  This increase is not expected to produce concentrations of pollutants that would 1329 

affect human health. 1330 

Emissions from beryllium sources at TA-3 and TA-55 are controlled by high-efficiency 1331 

particulate air (HEPA) filtration with a removal efficiency of 99.95 percent.  These emissions 1332 

were analyzed in the 1999 SWEIS using the annual emission rates shown in Table 5–10, which 1333 

were estimated based on the existing permit applications.  The results of the analysis with regard 1334 

to public health are discussed in Section 5.6.2. 1335 

Table 5–10  Beryllium Annual Emission Rates Associated with Technical Area 3 and 1336 

Technical Area 55 Facilities 1337 

Annual Permitted Emission Rate 
Emission Source Pounds per Year Grams per Second 

TA-3 Building 141 (Beryllium Technology 
Center) 

0.11 1.58 × 10-6 

TA-55 FE-15 0.003 4.32 × 10-8 

TA-55 FE-16 0.0042 6.05 × 10-8 

TA = technical area. 
Source:  DOE 1999a. 
 

Technical Area Impacts 1338 

Minor construction-related nonradiological air quality impacts would occur from construction of 1339 

new office buildings at TA-3 and MDA H closure activities at TA-54.  The new turbine generator 1340 

at TA-3 would operate within the emission combustion limits specified in the air quality permit 1341 

for the TA-3 Co-Generation Complex (DOE 2002l) and analyzed in the facility-wide air quality 1342 

impact analysis; minor operations-related air quality impacts would be expected. 1343 
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Key Facilities Impacts 1344 

Minor nonradiological air quality impacts would occur from construction of the Chemistry and 1345 

Metallurgy Research Replacement Facility at TA-55, completion of the TA-16 Engineering 1346 

Complex, demolition of structures at TA-16, construction of new buildings at the consolidated 1347 

Twomile Mesa Complex within TA-22, and demolition of unneeded structures nearby, as 1348 

described below. 1349 

Operation of new buildings including the Chemistry and Metallurgy Research Replacement 1350 

Facility, TA-16 Engineering Complex, various new structures for dynamic experiment 1351 

operations, and a new dynamic experimentation structure at TA-15 would not be expected to 1352 

increase emissions of criteria pollutants because a comparable amount of space would be 1353 

removed through DD&D, resulting in a comparable reduction in emissions.  Emissions related to 1354 

these facilities primarily are associated with heating facilities and providing electric power. 1355 

Chemistry and Metallurgy Research Building  1356 

Operation of the Chemistry and Metallurgy Research Replacement Facility at TA-55 would result 1357 

in additional periodic testing of emergency generators at that location instead of at TA-3.  This 1358 

change in operations would likely result in minor impacts on air pollutant concentrations at the 1359 

site boundary.  Criteria pollutant concentrations at the site boundary estimated for generator 1360 

testing are shown in Table 5–11. 1361 

Table 5–11  Air Quality Concentrations from Chemistry and Metallurgy Research 1362 

Replacement Facility Generator Testing at Technical Area 55 a 1363 

Pollutant Averaging Period 
Maximum Incremental Concentration 

(micrograms per cubic meter) 

Carbon monoxide   8 hours  
1 hour 

53.2 
239 

Nitrogen dioxide Annual 
24 hours 

0.0182 
45.1 

Sulfur dioxide Annual 
24 hours 
3 hours 

0.0113 
28.1 
207 

Total suspended particulates Annual 
24 hours 

0.001 
2.43 

PM10 Annual 
24 hours 

0.001 
1.39 

PM10 = particulate matter less than or equal to 10 microns in diameter. 
a  The annual concentrations were analyzed at locations to which the public has access – the site boundary and nearby 
sensitive areas.  Short-term (24 hours or less) concentrations were analyzed at the site boundary and at the fence line of the 
technical area where the public has temporary access.  As access to the TA-55 fenceline has been restricted since the EIS for 
this facility was prepared, the short-term concentrations in public areas would be less. 
Source:  DOE 2003f. 
 

Plutonium Facility Complex 1364 

Operations at TA-55 to produce 20 pits per year would represent about 25 percent of the 80-pits-1365 

per-year production rate analyzed in the 1999 SWEIS for the Expanded Operations Alternative.  1366 

Emission estimates for the Plutonium Facility Complex for 2005 included about 0.12 tons 1367 
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(0.11 metric tons) per year of air pollutants from chemical use, about 1 percent of the 14.6 tons 1368 

(13.2 metric tons) per year evaluated in the 1999 SWEIS (DOE 1999a, LANL 2006a).  Most of 1369 

the estimated emissions are hydrochloric and nitric acids from plutonium recovery operations for 1370 

the complex and are not directly associated with the level of pit production; the impacts of 1371 

chemical air pollutant emissions under the No Action Alternative would be less than analyzed. 1372 

5.4.1.2 Reduced Operations Alternative 1373 

The same nonradiological air quality impacts anticipated to result from activities associated with 1374 

the No Action Alternative also would occur under the Reduced Operations Alternative, except 1375 

for those actions specific to the Reduced Operations Alternative. 1376 

Los Alamos National Laboratory Site-Wide Impacts 1377 

Minor impacts on air quality would occur from construction-related activities on previously 1378 

approved projects, as discussed for the No Action Alternative.  No new construction impacts on 1379 

air quality would result from implementing the Reduced Operations Alternative. 1380 

For criteria pollutants, overall emission rates for the Reduced Operations Alternative would 1381 

likely be lower than those for the No Action Alternative due to cessation of operations at TA-18 1382 

and shutdown of LANSCE.  The boilers at TA-53 represent emissions of less than 1 percent of 1383 

the emissions from facilities at LANL.  Although it is unlikely that these boilers would be 1384 

completely shut down if LANSCE were shut down, use of these boilers would be reduced and 1385 

would result in a small reduction in pollutant emissions.  Criteria pollutant emissions under the 1386 

Reduced Operations Alternative are expected to result in concentrations below the ambient 1387 

standards and to have minor impacts on human health. 1388 

There would be fewer high explosives experiments each year under the Reduced Operations 1389 

Alternative than under the No Action Alternative, which would reduce overall emissions.  As 1390 

discussed in the No Action Alternative (Sections 5.4.1.1 and 5.6.2.1), reducing emissions from 1391 

these activities would result in toxic air pollutant concentrations that would not be expected to 1392 

cause air quality impacts that would affect human health.   1393 

Under the Reduced Operations Alternative, chloroform use would be similar to the usage level 1394 

projected under the No Action Alternative.  As discussed for the No Action Alternative, this 1395 

usage level would result in emissions of chloroform that would not be expected to cause air 1396 

quality impacts that would affect human health.   1397 

Based on the information discussed above, release of air pollutants as projected under the 1398 

Reduced Operations Alternative would not be expected to cause air quality impacts that would 1399 

affect human health and the environment. 1400 

Technical Area Impacts 1401 

Construction- and operations-related air quality impacts from the TAs under the Reduced 1402 

Operations Alternative would be the same as those under the No Action Alternative, except as 1403 

described below in relation to Key Facilities. 1404 
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Key Facilities Impacts 1405 

Under the Reduced Operations Alternative, construction-related nonradiological air quality 1406 

impacts from Key Facilities generally would be the same as those under the No Action 1407 

Alternative; however, there would be slightly reduced construction-related nonradiological air 1408 

quality impacts because of the reduced scope of construction for the Chemistry and Metallurgy 1409 

Research Replacement Facility. 1410 

Chemistry and Metallurgy Research Building 1411 

Emissions of criteria and toxic air pollutants would continue at TA-3 from operation of boilers, 1412 

emergency diesel generators, and other activities at TA-3, including operation of the Chemistry 1413 

and Metallurgy Research Building for a period of time.  Emissions would be smaller than those 1414 

estimated for the Expanded Operations Alternative in the 1999 LANL SWEIS, which were 1415 

projected to remain within Federal and State standards for ambient air concentrations. 1416 

High Explosives Processing and High Explosives Testing Facilities 1417 

A minor decrease in operational impacts would be expected from reducing high explosives 1418 

testing and processing activities by 20 percent.  This could result in a reduction of about 1419 

0.01 tons (0.015 metric tons) per year of air pollutant emissions from high explosives testing and 1420 

0.05 tons (0.05 metric tons) per year from high explosives processing. 1421 

Los Alamos Neutron Science Center 1422 

Implementing the Reduced Operations Alternative for LANSCE at TA-53 would shut down that 1423 

facility, reducing emissions from the TA-53 boilers. 1424 

Pajarito Site 1425 

Shutdown of operations at the Pajarito Site (TA-18) also would reduce emissions, which would 1426 

have a minor positive affect on overall air quality. 1427 

5.4.1.3 Expanded Operations Alternative 1428 

The same nonradiological air quality impacts that would result from activities associated with the 1429 

No Action Alternative also would occur under the Expanded Operations Alternative. 1430 

Los Alamos National Laboratory Site-Wide Impacts 1431 

Under the Expanded Operations Alternative, there would be emissions of criteria, toxic, and 1432 

hazardous air pollutants, including fugitive dust, from construction activities at LANL.  These 1433 

emissions would be short-term for any particular project, but could be ongoing for a longer term 1434 

as various facilities are constructed, demolished, and closed.  In addition to emissions resulting 1435 

from the construction activities described for the No Action Alternative, there would be 1436 

temporary increases in air pollutant concentrations at the site boundary and along roads to which 1437 

the public has access due to construction of new buildings in various TAs; DD&D of buildings; 1438 

road, bridge, and walkway construction under the Security-Driven Transportation Modifications 1439 

Project; and MDA remediation (as described in Appendix I).  These impacts, apart from 1440 
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MDA activities, would be similar to the impacts of other recent construction-related activities at 1441 

LANL.  Emissions of fugitive dust from these activities would be controlled with water sprays, 1442 

application of soil stabilizers, and other controls as appropriate.  The maximum ground-level 1443 

concentrations offsite and along roads to which the public has regular access would be below the 1444 

ambient air quality standards, except for possible short-term concentrations of nitrogen oxides 1445 

and carbon monoxide for certain projects that could occur near the site boundary.  Appropriate 1446 

management controls and scheduling would be used to minimize impacts on the public and to 1447 

meet regulatory requirements.  The impact on the public would likely be minor. 1448 

The MDA Capping and Removal Options would require the use of heavy equipment that would 1449 

result in additional air pollutant emissions, including criteria and hazardous pollutants.  At some 1450 

locations, these activities would be of longer duration than typical construction activities at 1451 

LANL and would involve extensive movement of materials.  Estimated emissions from these 1452 

activities are presented in Appendix I.  Particulate matter would be dispersed into the air from 1453 

grading, earthmoving, and compaction at the MDA sites and at the borrow pit from which 1454 

capping material or fill is excavated.  These emissions have been estimated to be considerable 1455 

and could result in minor to moderate increases in short-term concentrations of criteria pollutants 1456 

near the MDA activities.  In some cases, these estimated concentrations would occur near the site 1457 

boundary and nearby residences and businesses.  For example, based on the schedule and 1458 

remediation methods assumed in Appendix I for the Removal Option at TA-21 (MDAs A, B, T, 1459 

and U), estimated concentrations at the site boundary near the Los Alamos townsite would be 1460 

above the 1-hour ambient standard for carbon monoxide and the 24-hour standard for nitrogen 1461 

dioxide.  In addition, for the Removal Option at TA-54 (MDA G), the estimated concentrations 1462 

at the site boundary near White Rock would be above the 1-hour and 8-hour ambient standards 1463 

for carbon monoxide and the 24-hour and annual standards for nitrogen dioxide.  The 1464 

contribution to concentrations of particulate matter less than or equal to 10 microns in diameter 1465 

(PM10) from the Removal Option at MDA G could result in concentrations greater than 1466 

80 percent of the ambient standard.  Concentrations under the Capping Option at MDA G would 1467 

be about 8 percent of those under the Removal Option.  Overall emissions from heavy equipment 1468 

for the Removal Option were estimated to be more than 10 times those for the Capping Option.  1469 

The Removal Option would greatly reduce or eliminate long-term release of volatile organic 1470 

compounds from the MDAs.  Particulate emissions would be controlled using standard dust 1471 

control measures such as water sprays or through use of a containment structure.  Other 1472 

emissions would be reduced by management controls and scheduling to minimize impacts on the 1473 

public and to meet regulatory requirements. 1474 

Changes in LANL operations proposed under the Expanded Operations Alternative, including 1475 

relocation of existing operations, reinvestment in and refurbishment of existing facilities, and 1476 

new operations or levels of operations, would not result in emissions beyond the level evaluated 1477 

for the facility-wide air quality impact analysis (see Section 5.4.1.1).  The results of the analysis 1478 

bound the impacts of the Expanded Operations Alternative, and the highest estimated 1479 

concentration of each pollutant would be below the ambient air quality standards and would 1480 

likely have minor impacts on human health. 1481 

The impacts of toxic and hazardous air pollutants were assessed for this SWEIS based on 1482 

analysis of the 1999 SWEIS Expanded Operation Alternative.  In all but two cases, the estimated 1483 

pollutant concentrations would be below the corresponding guideline values established for the 1484 
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analysis in the 1999 SWEIS.  Guideline values are the levels established to identify chemicals for 1485 

further analysis.  The two cases where estimated emission rates would be above guideline values 1486 

(which were referred to the human health and ecological risk assessment processes for further 1487 

analysis) were High Explosive Testing Facilities operations and additive emissions from all 1488 

pollutants from all TAs on receptor sites located at or near the Los Alamos Medical Center. 1489 

Operational nonradioactive air pollutants released under the Expanded Operations Alternative in 1490 

this SWEIS would not be expected to cause air quality impacts that would affect human health 1491 

and the environment (see Sections 5.4.1.1 and 5.6.2).  In addition, if activities from the 1492 

Bioscience Facilities were moved to the new Science Complex, the impacts resulting from LANL 1493 

operations on receptor sites located near the Los Alamos Medical Center would likely be 1494 

reduced. 1495 

Minor changes in vehicle emissions could result from activities under the Security-Driven 1496 

Transportation Modifications Project.  A small increase from shuttle bus emissions could be 1497 

partially offset by a decrease from less use of personally owned vehicles. 1498 

Increased employment under the Expanded Operations Alternative of 2.2 percent per year could 1499 

result in similar increases in LANL commuter vehicle emissions from additional employee 1500 

vehicles commuting from Santa Fe and Rio Arriba County and other locations.  The increase in 1501 

employee vehicles and the increase in other vehicles resulting from the population increase that 1502 

the state projects will occur would result in increases in vehicle emissions along the routes used 1503 

to access the site.  Along NM 30 the estimated increase in traffic levels during the 2007 through 1504 

2011 time period from increased operation and construction employee traffic would be about five 1505 

percent over current traffic levels.  Along NM 502 the estimated increase in traffic levels during 1506 

the 2007 through 2011 time period from increased operation and construction employee traffic 1507 

and shipments would be about six percent over current traffic levels.  Similar increases in air 1508 

pollutants emissions from traffic along these routes would be expected.  The primary pollutants 1509 

from commuter vehicles are hydrocarbons, carbon monoxide and nitrogen oxides.  Elevated 1510 

levels of carbon monoxide inhibit the blood’s capacity to carry oxygen.  Nitrogen oxides and 1511 

hydrocarbons are contributors to the formation of ozone.  Ozone damages lung tissue, aggravates 1512 

respiratory disease, and makes people more susceptible to respiratory infections.  As discussed in 1513 

Section 4.4.2.1 the area around Los Alamos and most of New Mexico is designated as attaining 1514 

for the National Ambient Air Quality Standards for carbon monoxide, nitrogen oxides, ozone, 1515 

and the other criteria pollutants (40 CFR Part 81.332).  Even with the continuing growth in 1516 

population there has been a decreasing or steady trend in concentrations in the region of carbon 1517 

monoxide, nitrogen oxides, and ozone.  Carbon monoxide and nitrogen oxides concentrations are 1518 

well below the ambient standards (EPA 2006).  The ambient standards are set to protect the 1519 

public health and welfare. 1520 

Technical Area Impacts 1521 

Construction-related nonradiological air quality impacts would be the same as those for the 1522 

No Action Alternative for specific TAs (TA-3, TA-21, and TA-54), except for additional 1523 

temporary construction impacts from new office buildings and the Physical Science Research 1524 

Complex at TA-3, minor construction impacts from DD&D of TA-18 buildings, and temporary 1525 

construction-related impacts at the Science Complex and the Remote Warehouse and Truck 1526 
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Inspection Station.  Construction-related impacts would occur during daytime hours from 1527 

construction equipment operations and fugitive dust generation. 1528 

Operational nonradiological air quality impacts from specific TAs (TA-3, TA-21, and TA-54) 1529 

would be similar to those under the No Action Alternative.  There would be potential decreases 1530 

in emissions from reduced intrafacility vehicle trips related to the Science Complex and from 1531 

reduced delivery trips resulting from construction of the new Remote Warehouse and Truck 1532 

Inspection Station. 1533 

Key Facilities Impacts 1534 

Construction-related nonradiological air quality impacts from Key Facilities would be similar to 1535 

those of the No Action Alternative.  Minor temporary construction impacts would occur from 1536 

DD&D of TA-21 buildings, DD&D of TA-18 buildings, construction of the new Science 1537 

Complex, construction of the new Radiological Sciences Institute and the Institute for Nuclear 1538 

Nonproliferation Science and Technology, construction of a replacement for the Radioactive 1539 

Liquid Waste Treatment Facility at TA-50, DD&D of the existing Radioactive Liquid Waste 1540 

Treatment Facility, retrieval of transuranic waste from belowground storage at the Solid 1541 

Radioactive and Chemical Waste Facilities, construction of a new TRU Waste Facility and other 1542 

buildings, and minor facility modifications and construction at TA-55. 1543 

Operation of new buildings, including those discussed under the No Action Alternative, the new 1544 

Science Complex, the Radiological Sciences Institute, the Institute for Nuclear Nonproliferation 1545 

Science and Technology, the replacement Radioactive Liquid Waste Treatment Facility, the new 1546 

TRU Waste Facility, new office buildings at TA-3, and a new radiography facility at TA-55, 1547 

would not be expected to increase emissions of criteria pollutants because a comparable amount 1548 

of space would be removed through DD&D of the old buildings.  These emissions primarily 1549 

would be associated with heating of facilities and providing electric power.  Plutonium Facility 1550 

Complex Refurbishment activities such as stack upgrades, steam system upgrades, and chiller 1551 

replacement would have positive impacts on air quality and regulatory compliance. Operational 1552 

nonradiological air quality impacts from other Key Facilities would be the same under the 1553 

Expanded Operations Alternative as those under the No Action Alternative. 1554 

High Explosives Processing Facilities 1555 

There could be a minor increase in operational impacts corresponding to the 2.5 percent increase 1556 

in High Explosives Processing Facilities activity indicated by the increased use of mock 1557 

explosives.  This could result in an increase of about 0.03 tons (0.027 metric tons) per year of 1558 

hazardous air pollutant emissions from increased safety and mechanical testing.  These chemicals 1559 

could include various chemicals listed under the New Mexico permit regulations on toxic air 1560 

pollutants and emission (NMAC 20.2.72.502) such as dicyclopentadienyl iron, ethyl ether, 1561 

iodine, isopropyl alcohol, nitric acid, dimethyl acetamide, potassium hydroxide, sulfuric acid, 1562 

and VM&P Naphtha.   Hazardous air pollutant emissions such as chloroform, hydrazine, and 1563 

nitrobenzene are subject to the limits on hazardous air pollutant emissions in the LANL Title V 1564 

permit. 1565 
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Tritium Facilities 1566 

Operations-related emissions from three boilers at TA-21 would be eliminated, which would 1567 

reduce Tritium Facilities emissions by as much as 1.6 tons (1.5 metric tons) per year of nitrogen 1568 

oxides (about 3.1 percent of nitrogen oxides emissions at LANL); 0.12 tons (0.11 metric tons) of 1569 

particulates, (about 2.4 percent of the LANL total); and 1.3 tons (1.2 metric tons) of carbon 1570 

monoxide (about 3.8 percent of carbon monoxide emissions at LANL). 1571 

5.4.2 Radiological Air Quality Impacts 1572 

Impacts of the emission of radioactive constituents to the air from continued operations at LANL 1573 

were evaluated in terms of the increased dose (above the dose from background radiation) and 1574 

corresponding risk of a latent cancer fatality (LCF) to the population in the vicinity of LANL and 1575 

to a nearby maximally exposed individual (MEI).  This impacts assessment is presented in 1576 

Section 5.6.  The following assessment of radiological air quality impacts represents an 1577 

intermediate step in developing the dose estimates.  The impacts are presented here as the 1578 

projected quantities of radionuclides emitted under each alternative. 1579 

Radioactive air emissions from LANL come from point sources, such as stacks and vents, as well 1580 

as diffuse or nonpoint (area) sources.  Although there are other minor contributors of radioactive 1581 

emissions, the Key Facilities represent essentially all of the site emissions that are relevant to the 1582 

calculation of doses to the population and an MEI.  Specifically, a few Key Facilities and certain 1583 

radionuclides dominate the human health effects.  Therefore, this analysis focuses on radioactive 1584 

air emissions from those facilities, including gaseous mixed activation products associated with 1585 

LANSCE operations and tritium, plutonium, americium, and uranium emissions associated with 1586 

other Key Facilities. 1587 

Table 5–12 summarizes the expected radiological air emissions for each of the three alternatives. 1588 

Air emissions are summarized as total emissions for the site.  A detailed presentation of the 1589 

radionuclides emitted from each of the Key Facilities is included in Appendix C. 1590 

5.4.2.1 No Action Alternative  1591 

Key Facility Impacts 1592 

Under the No Action Alternative, radioactive air quality impacts at the LANL site-wide and 1593 

TA levels are not discussed separately because they are accounted for in the following discussion 1594 

of emissions from the Key Facilities.  Radiological air emissions for the No Action Alternative 1595 

generally are projected to remain at levels similar to those projected in the 1999 SWEIS 1596 

Expanded Operations Alternative. 1597 
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Table 5–12  Summary of Annual Projected Radiological Air Emissions (curies per year) 1598 

 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

LANL Site a 

 Tritium b 
 2,400 2,400 2,400 c 

 Americium-241  4.2 × 10-6
 4.2 × 10-6

 4.2 × 10-6 d 

 Plutonium e 
 0.00082 0.000092 0.00084 d 

 Uranium f  0.15 0.12 0.15 

 Particulate and Vapor Activation Products 30 0.014 30 

 Gaseous Mixed Activation Products 30,600 100 g 30,600 g 

 Mixed Fission Products h 1,650 1,650 1,650 

Affected Technical Areas 

 TA-21, TA-49, TA-50, TA-54 for major MDAs Not applicable Not applicable Variable i 

TA = technical area; MDA = material disposal area. 
a These LANL site data include emissions from all Key Facilities. Radiological air emission data by Key Facility are 

presented in Appendix C. 
b Includes both gaseous and oxide forms of tritium. 
c Tritium emissions would decrease to 1,850 curies per year starting in 2009 following decontamination, decommissioning, 

and demolition of TA-21. 
d Americium-241 emissions could increase to 1.1 × 10-5 curies per year and plutonium emissions to 0.00089 curies per year 

if the Decontamination and Volume Reduction System, the new TRU (Transuranic) Waste Facility (formerly the 
Transuranic Waste Consolidation Facility), and remote-handled transuranic waste retrieval and processing activities 
operated simultaneously (estimated to occur from 2012 through 2015). 

e Includes plutonium-238, plutonium-239, and plutonium-240. 
f Includes uranium-234, uranium-235, and uranium-238.  
g Gaseous mixed activation product emissions would decrease by 100 curies per year starting in 2009 due to the shutdown 

of TA-18, resulting in zero emissions of gaseous mixed activation product for the Reduced Operations Alternative and 
30,500 curies per year in the Expanded Operations Alternative. 

h Mixed fission products include krypton-85, xenon-131m, xenon-133, and strontium-90. 
i  There would be additional emissions from the remediation of the larger MDAs.  These emissions would depend on 

radionuclides present, whether an MDA is being capped or removed, the number of MDAs being remediated at one time, 
and whether exhumation occurs under a containment structure (see Appendix I). 

 

Chemistry and Metallurgy Research Building 1599 

The Chemistry and Metallurgy Research Replacement Facility at TA-55 would be completed and 1600 

become operational.  With the exception of the Wing 9 hot cell, activities in the current 1601 

Chemistry and Metallurgy Research Building in TA-3 would be moved into the new facility.  As 1602 

a result of a decision not to move certain capabilities to the Chemistry and Metallurgy Research 1603 

Replacement Building, tritium is no longer projected to be a significant emission from this 1604 

building. 1605 

Radiochemistry Facility 1606 

Based on actual emissions from 1999 to 2005, the projected level of emissions from the 1607 

Radiochemistry Facility has been increased by 10 percent. 1608 

Los Alamos Neutron Science Center 1609 

Projected emissions from LANSCE are determined by multiplying the microamp-hours of 1610 

LANSCE operations by an emissions factor derived from stack monitoring results.  Based on 1611 
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LANSCE emissions over recent years, the emissions factor used to estimate releases of gaseous 1612 

mixed activation products has increased by a factor of about 7 from about 0.003 to 0.02 curies 1613 

per microamp-hour.  Therefore, the projected emissions from LANSCE are higher than 1614 

previously estimated.  1615 

5.4.2.2 Reduced Operations Alternative  1616 

Key Facility Impacts 1617 

Under the Reduced Operations Alternative, radioactive air quality impacts at the LANL site-wide 1618 

and TA level are not discussed separately because they are accounted for in the following 1619 

discussion of Key Facility emissions.  Activities at selected Key Facilities would be reduced or 1620 

eliminated from those identified in the No Action Alternative, resulting in lower emissions of 1621 

radiological constituents.  The lower radiological emissions would result in lower radiological 1622 

doses and risks under the Reduced Operations Alternative compared to the No Action 1623 

Alternative (see Section 5.6). 1624 

Chemistry and Metallurgy Research Building 1625 

Based on information in the CMRR EIS (DOE 2003f), continued operation of the Chemistry and 1626 

Metallurgy Research Building in TA-3 is projected to result in reduced airborne emissions of 1627 

actinides compared to the assumed operation of the Chemistry and Metallurgy Research 1628 

Replacement Building in TA-55 for the No Action Alternative; that is, from 0.00076 to 1629 

0.00003 plutonium curies per year. 1630 

High Explosives Processing and High Explosives Testing Facilities 1631 

A lower level of operations at both the High Explosives Processing and High Explosives Testing 1632 

Facilities would result in a 20 percent reduction in their emissions.  This reduction is shown in 1633 

Table 5–12 as a reduction in emissions of uranium isotopes from 0.15 to 0.12 curies per year. 1634 

Los Alamos Neutron Science Center 1635 

The largest impacts on emissions would be due to cessation of LANSCE operations.  Emissions 1636 

of particulate and vapor activation products would be reduced by about 30 curies per year; the 1637 

remaining 0.014 curies per year shown in Table 5–12 would be from the Radiochemistry Facility. 1638 

Shutdown of LANSCE would also eliminate emissions of about 30,500 curies per year of 1639 

gaseous mixed activation products. 1640 

Pajarito Site 1641 

Cessation of operations at TA-18, particularly shutdown of SHEBA, would reduce the remaining 1642 

gaseous mixed activation product emissions by 100 curies per year.  Cessation of TA-18 1643 

operations is assumed to occur in 2009. 1644 

5.4.2.3 Expanded Operations Alternative  1645 

Implementation of the Expanded Operations Alternative would decrease some emissions of 1646 

radiological constituents due to closure and DD&D of certain facilities; however, there would be 1647 
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both long-term and short-term increases in other emissions.  The long-term increases would be 1648 

associated with higher levels of operational activities at certain facilities.  The short-term 1649 

increases could occur during construction or DD&D activities, as well as from actions related to 1650 

the implementation of the Consent Order. 1651 

Los Alamos National Laboratory Site-Wide Impacts 1652 

Major MDA remediation, canyon cleanups, and other Consent Order actions could result in 1653 

temporary increases of radiological air emissions.  The highest level of emissions would be from 1654 

remediation of the large MDAs, which is the focus of the analysis in Appendix I.  Remediation of 1655 

other PRSs is expected to produce lower emissions.  Emissions of radiological contaminants 1656 

from remediation activities would depend on a number of factors.  (Emissions from each MDA 1657 

would be greatly affected by the remediation option selected; removal would result in larger 1658 

emissions than capping.)  Under the Removal Option, various radiological air emissions would 1659 

be expected depending on the inventory of the MDA being remediated and whether or not 1660 

exhumation would occur inside a containment structure equipped with a filtered exhaust system. 1661 

Under the Capping Option, improving the covers on the MDAs would reduce the potential for 1662 

radiological air emissions.  Remediation of an MDA would occur over a few months to several 1663 

years depending on the size of the MDA and the remediation option implemented.  All of these 1664 

factors would affect the quantity and timing of releases of radiological constituents, resulting in 1665 

variable releases over time.  Although the amount of these releases would vary over time and 1666 

depend on the remediation option selected, Section 5.6 presents an estimated dose based on the 1667 

assumptions that the Removal Option would be selected for all of the MDAs and that some of the 1668 

removal actions would occur within a containment structure with a filtered exhaust. 1669 

Technical Area Impacts 1670 

A number of the projects analyzed in Appendices G, H, and J involve construction activities 1671 

related to either excavation or DD&D of buildings, or both.  These activities could cause minor 1672 

short-term increases in emissions of radiological contaminants.  The potential for these emissions 1673 

would be minimized by conducting radiation surveys before the activities begin, as well as the 1674 

use of a range of contamination control techniques such as decontamination, application of dust 1675 

suppressants, and use of containment structures.  Consequently, these activities generally would 1676 

not be expected to increase emissions appreciably. Effects on radiological emissions associated 1677 

with the TA-21 Structure DD&D are discussed as part of the Tritium Facilities section under the 1678 

Key Facilities Impacts. 1679 

Key Facility Impacts 1680 

The Expanded Operations Alternative would result in both increases and decreases in projected 1681 

emissions from Key Facilities.  In addition, the location of some emission sources would change. 1682 

As discussed above under Technical Area Impacts above, construction and DD&D activities may 1683 

result in minor, short-term increases in radioactive emissions.  Similar minor short-term 1684 

increases in emissions also may occur in connection with projects at Key Facilities. 1685 
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Chemistry and Metallurgy Research Building 1686 

The Chemistry and Metallurgy Research Replacement Facility at TA-55 would be completed and 1687 

become operational.  With the exception of the Wing 9 hot cell, activities in the current 1688 

Chemistry and Metallurgy Research Building in TA-3 would be moved into the new facility.  As 1689 

discussed in Appendix G, the Wing 9 hot cell capabilities would be moved to the Radiological 1690 

Sciences Institute when it is available.  Therefore, although the emissions location would change, 1691 

there would be no net change in the projected level of radioactive emissions from Chemistry and 1692 

Metallurgy Research activities. 1693 

Pajarito Site 1694 

Closure of the TA-18 Pajarito Site would eliminate SHEBA, the primary source of emissions 1695 

from that site.  Therefore, starting in 2009 when SHEBA is not expected to be active at LANL, 1696 

site-wide emissions would be reduced by 100 curies per year (of argon-41), resulting in total site-1697 

wide emissions of 30,500 curies per year of gaseous mixed activation products. 1698 

Tritium Facilities 1699 

TA-21 Structure DD&D would include buildings that are part of the Tritium Facilities.  DD&D 1700 

of structures at TA-21 would eliminate these buildings as emissions sources, which would reduce 1701 

projected tritium emissions by 550 curies per year to 1,850 curies per year starting in about 2009. 1702 

Los Alamos Neutron Science Center 1703 

Under the Expanded Operations Alternative, LANSCE emissions would remain the same as for 1704 

the No Action Alternative.  If the LANSCE Refurbishment Project were implemented, the 1705 

facility and its operating systems and equipment would be refurbished, allowing for its continued 1706 

use.  This restoration of the facility could result in more operational time and therefore increase 1707 

the emissions from normal operations.  As described in the human health impacts of the No 1708 

Action Alternative (see Section 5.6.1.1), the dose to the MEI from emissions at LANSCE would 1709 

be limited by operational controls to 7.5 millirem per year. 1710 

Plutonium Facility Complex  1711 

Addition of capabilities and increased levels of operations under the Expanded Operations 1712 

Alternative would not appreciably affect emissions from most Key Facilities.  Increases in the 1713 

level of activities at the Plutonium Facility Complex, however, including production of up to 1714 

50 certified pits per year, would cause a small increase in plutonium emissions.  The higher level 1715 

of activity would result in the annual emission of an additional 0.000019 curies per year of 1716 

plutonium from the Plutonium Facility Complex, as shown in Appendix C, Table C–14. 1717 

Solid Radioactive and Chemical Waste Facilities 1718 

Implementing the Waste Management Facilities Transition Project (see Appendix H) could 1719 

increase emissions temporarily.  Implementation of the project may result in the simultaneous 1720 

operation of the temporary remote-handled transuranic waste retrieval facility, the new TRU 1721 

Waste Facility, and the existing Decontamination and Volume Reduction System Facility.  If all 1722 
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three facilities operated at the same time, americium-241 emissions would increase to 1723 

1.1 × 10-5 curies per year and plutonium emissions would increase to 0.00089 curies per year.  1724 

This increase could occur in the 2012 through 2015 timeframe until remote-handled transuranic 1725 

waste retrieval is completed and the Decontamination and Volume Reduction System Facility is 1726 

shut down in support of remediation of MDA G. 1727 

5.4.3 Noise Impacts 1728 

Noise (sound) results from the compression and expansion of air or some other medium when an 1729 

impulse is transmitted through it.  Sound requires a source of energy and a medium for 1730 

transmitting the sound wave.  Propagation of sound is affected by various factors, including 1731 

meteorology, topography, and barriers.  Noise is undesirable sound that interferes or interacts 1732 

negatively with the human or natural environment.  Noise can disrupt normal activities (for 1733 

example, concentration or sleep), damage hearing, or diminish the quality of the environment. 1734 

Noise-level measurements used to evaluate the effects of nonimpulsive sound on humans are 1735 

compensated by an A-weighting scale that accounts for the hearing response characteristics 1736 

(frequency) of the human ear.  Noise levels are expressed in decibels (dB); or in the case of 1737 

A-weighted measurements, decibels A-weighted (dBA).  The C-weighted scale is used in 1738 

describing large amplitude impulsive sounds of short duration, and is expressed in decibels 1739 

C-weighted (dBC).  EPA has developed noise-level guidelines for different land use 1740 

classifications (EPA 1974).  The EPA guidelines identify a 24-hour exposure level of 70 dB as 1741 

the level of environmental noise that will prevent any measurable hearing loss over a lifetime.  1742 

Likewise, levels of 55 dB outdoors and 45 dB indoors are identified as the levels that prevent 1743 

activity interference and annoyance. 1744 

Los Alamos County has promulgated a local noise ordinance that establishes noise level limits 1745 

for residential land uses.  Noise levels that affect residential receptors are limited to a maximum 1746 

of 65 dBA during daytime hours and 53 dBA during nighttime hours between 9 p.m. and 7 a.m.  1747 

Between 7 a.m. and 9 p.m., the permissible noise level can be increased to 75 dBA in residential 1748 

areas, provided the noise is limited to 10 minutes in any 1 hour.  Activities that do not meet the 1749 

noise ordinance limits require a permit (LANL 2004e). 1750 

Noise standards related to protecting worker hearing are contained in LANL’s Noise and 1751 

Temperature Stresses – Laboratory Implementation Requirements (LANL 2003a).  The 1752 

occupational exposure limit for steady-state noise, defined in terms of accumulated daily (8-hour) 1753 

noise exposure that allows for both exposure level and duration, is 85 dBA (LANL 2003a).  1754 

When a worker is exposed for a shorter duration, the permitted noise level is increased.  1755 

LANL administrative requirements also limit worker impulse/impact noise exposures that consist 1756 

of a sharp rise in sound pressure level (high peak) followed by a rapid decay of less than 1 second 1757 

in duration and greater than 1 second apart.  No exposure of an unprotected ear in excess of a 1758 

peak of 140 dBC is permitted (LANL 2004e). 1759 

Noise from facility construction or operations and associated traffic could affect human and 1760 

animal populations.  The region of influence for each facility includes the site and surrounding 1761 

areas, as well as transportation corridors, where proposed activities might increase noise levels.  1762 

Transportation corridors most likely to experience increased noise levels are those roads within a 1763 
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few miles of the site boundary that are expected to carry most of the site’s employee and shipping 1764 

traffic. 1765 

Noise impacts associated with the alternatives could result from construction and operations 1766 

activities, including increased traffic.  The impacts of proposed activities under each alternative 1767 

were assessed according to the types of noise sources and the location of the facility site locations 1768 

relative to the site boundary and noise-sensitive receptors.  Assessments of potential traffic-1769 

related noise impacts were based on the likely increase in traffic volume.  Evaluations of the 1770 

possible impacts on wildlife were based on the possibility of sudden loud noises occurring during 1771 

site activities under each alternative. 1772 

Table 5–13 summarizes the expected noise impacts for each of the three alternatives. 1773 

5.4.3.1 No Action Alternative 1774 

Common to all three alternatives is LANL’s continued contribution to background noise 1775 

generation within the Los Alamos County area. The background noise levels are expected to 1776 

remain at or near current levels for most of the foreseeable future regardless of the alternative 1777 

implemented.  There is no single representative measurement of ambient noise available for the 1778 

LANL site.  For a description of existing noise levels, see Chapter 4, Section 4.4.5. 1779 

Background noise levels associated with LANL activities under any of the three alternatives 1780 

would be unlikely to approach the upper limit for sound levels in the community based on the 1781 

site operation activities associated with each alternative relative to the existing environment. 1782 

Los Alamos National Laboratory Site-Wide Impacts 1783 

The levels of noise and short-range ground vibrations generated by environmental restoration 1784 

activities are consistent with those produced by most construction activities.  Heavy equipment 1785 

use (bulldozers, loaders, backhoes, and portable generators) typically produces noise with mean 1786 

levels ranging from 81 to 85 dBA at 50 feet (15 meters).  In comparison with these noise levels, 1787 

normal conversation is usually conducted at a sound level of about 60 dBA (FICN 1992).  If 1788 

heavy machinery were operated over an 8-hour period, producing noise at levels above 85 dBA 1789 

constantly, it would be considered unsafe for workers; however, such noise generally is produced 1790 

for short or sporadic periods.  While occasional short spurts of site activities could result in noise 1791 

levels in excess of 85 dBA, these are expected to be well within the levels of noise considered 1792 

safe for likely exposure time durations of less than 1 hour.  Hearing protection is provided and 1793 

worn by workers, as appropriate, according to their standard operating procedures.  Additionally, 1794 

some minor interior and outdoor construction activities are common across all alternatives.  1795 

Noise produced by these activities would be noticed most by LANL workers at the site where 1796 

these activities are being performed, and these workers would be provided with hearing 1797 

protection as part of their standard operating procedures. 1798 
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Table 5–13  Summary of Environmental Consequences for Noise at LANL 1799 

 No Action Alternative 
Reduced Operations 

Alternative Expanded Operations Alternative 

LANL Site 

 Normal Operations 
– Noise levels from operations would continue to have 

little impact on the public, with the exception of 
sporadic noise from explosives detonation and traffic 
noise.  

Construction 
– Noise impacts from construction-type activities would 

occur from construction, demolition, and remediation 
activities, and would likely have little impact on the 
public, except for traffic noise impacts. 

Land Conveyance and Transfer 
– Minor increases in traffic noise could result from 

development. 
– Minor noise impacts could result from development.   

Electrical Power System Upgrades 
– Minor noise impacts would result from construction. 

Wildfire Hazard Reduction Program 
– Minor noise impacts would result from activities and 

disposition of flood and sediment retention structures. 
– Minor noise impacts would result from the Trails 

Management Project and the Security Perimeter 
Project. 

Same as No Action 
Alternative. 

Same as No Action Alternative, plus:  

Security-Driven Transportation Modifications Project 
– Minor noise impacts would result from road, bridge, and 

walkway construction. 
– Minor increases in traffic noise could result from use of the new 

roads, especially at the Royal Crest Mobile Home Park under one 
of the auxiliary actions. 

MDA Remediation 
– Minor noise impacts from remediation activities near the LANL 

boundary could cause some public annoyance. 
– Minor to moderate increase in truck and personnel vehicle traffic 

noise could result along East Jemez Road and at White Rock 
under the various remediation options. 

Affected Technical Areas 

TA-3 – Minor changes in noise impacts would result from 
operation of new turbine generator.  

– Minor construction noise impacts would result from 
construction of three new office buildings. 

– Negligible operation noise impacts are expected from 
new office buildings. 

Same as No Action 
Alternative. 

Same as No Action Alternative, plus:  
– Minor construction equipment and traffic noise impacts would 

result from construction of the Physical Science Research 
Complex and the Replacement Office Buildings. 

– Negligible operational noise impacts would result from use of 
equipment at the Physical Science Research Complex and the 
Replacement Office Buildings. 

TA-21 No change in noise impacts. Same as No Action 
Alternative. 

Minor construction equipment noise impacts would result from 
DD&D of structures.  Some increase in traffic noise would result 
from waste shipments. 
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 No Action Alternative 
Reduced Operations 

Alternative Expanded Operations Alternative 

TA-54 Minor noise impacts would result from MDA H closure 
activities.   

Same as No Action 
Alternative. 

Same as No Action Alternative. 

TA-61 No change in noise impacts. Same as No Action 
Alternative. 

Borrow Pit 
– Noise impacts from operation of construction-type equipment to 

withdraw crushed tuff for MDA remediation and from increased 
truck traffic. 

TA-72 No change in noise impacts. Same as No Action 
Alternative. 

– Minor construction equipment and traffic noise would result from 
construction of the Remote Warehouse and Truck Inspection 
Station. 

– Noise could be noticeable to the public along East Jemez Road 
from operation of the Remote Warehouse and Truck Inspection 
Station. 

Key Facilities 

Chemistry and 
Metallurgy 
Research 
Building (TA-3, 
TA-48, and 
TA-55) 

– Little or no change in impacts would result from 
operation of the CMRR Facility and relocation of CMR 
activities to TA-55.   

– Minor construction equipment and traffic noise impacts 
would result from DD&D of the old facility at TA-3 
and construction of the new facility at TA-55. 

Minor reduction in noise 
impacts if the nuclear 
facility portion of the 
CMRR Facility is not 
constructed. 

Same as No Action Alternative. 

High Explosives 
Processing 
Facilities 

– No change in operation noise impacts. 
– Minor construction equipment and traffic noise impacts 

would result from construction of the TA-16 
Engineering Complex and demolition of structures. 

Same as No Action 
Alternative. 

Same as No Action Alternative. 

High Explosives 
Testing Facilities  

– No change in operation noise impacts. 
– Minor construction equipment and traffic noise impacts 

would result from construction of 15 to 25 new 
structures (new offices, laboratories, and shops) to 
replace about 59 structures currently used for dynamic 
experimentation operations and removal or demolition 
of vacated structures. 

Minor reduction in 
operation noise impacts 
would result from 
20 percent reduction in 
activities.  Same as No 
Action Alternative for 
construction. 

Same as No Action Alternative. 

Tritium Facilities 
(TA-21) 

No change in noise impacts. Same as No Action 
Alternative. 

– Minor construction equipment and traffic noise impacts would 
result from DD&D of all TA-21 tritium buildings as part of the 
project to decommission all of TA-21. 

Pajarito Site 
(TA-18) 

No change in noise impacts. Minor reduction in 
operation noise impacts 
would result from 
shutdown of activities. 

– Minor reduction in operation noise impacts would result from 
shutdown of activities. 

– Minor construction equipment and traffic noise impacts would 
result from DD&D of TA-18 buildings. 
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 No Action Alternative 
Reduced Operations 

Alternative Expanded Operations Alternative 

Target 
Fabrication 
Facility 

No change in noise impacts. Same as No Action 
Alternative. 

Same as No Action Alternative. 

Bioscience 
Facilities 

No change in noise impacts. Same as No Action 
Alternative. 

– Negligible change in operation impacts would result from 
transfer of Bioscience Facilities operations to the new Science 
Complex.  

– Minor construction noise impacts from construction of the new 
Science Complex.  

Radiochemistry 
Facility (TA-48) 

No change in noise impacts. Same as No Action 
Alternative. 

– Minor construction equipment and traffic noise impacts from 
construction of the new Radiological Sciences Institute. 

Radioactive 
Liquid Waste 
Treatment 
Facility (TA-50) 

No change in noise impacts. Same as No Action 
Alternative. 

– Minor construction equipment and traffic noise impacts from 
construction of a replacement for the existing Radioactive Liquid 
Waste Treatment Facility at TA-50 and DD&D of the existing 
Radioactive Liquid Waste Treatment Facility. 

LANSCE 
(TA-53) 

No change in noise impacts. 
 

Minor reduction in noise 
impacts from shutdown. 

Negligible to minor noise impacts from refurbishment. 

Solid 
Radioactive and 
Chemical Waste 
Facilities (TA-50 
and TA-54) 

No change in noise impacts. 
 

Same as No Action 
Alternative. 

– Minor noise impacts from retrieving transuranic waste from 
below ground storage.  

– Minor construction and traffic noise impacts from construction of 
a new TRU Waste Facility and new access control station, low-
level radioactive waste compactor building, and low-level 
radioactive waste certification building. 

Plutonium 
Facility Complex 
(TA-55) 

No change in noise impacts. 
 

Minor reduction in noise 
impacts if the nuclear 
facility portion of the 
CMRR Facility is not 
constructed. 

– Minor construction equipment and traffic noise impact from 
minor facility modifications in support of increased pit 
production and the Plutonium Complex Refurbishment Project, 
as well as construction of radiography capabilities. 

MDA = material disposal area; TA = technical area; DD&D = decontamination, decommissioning, and demolition; LANSCE = Los Alamos Neutron Science Center; 
CMRR = Chemistry and Metallurgy Research Replacement; CMR = Chemistry and Metallurgy Research Building. 
 

  1800 
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Noise from LANL construction activities may be somewhat noticeable to nearby members of the 1801 

public.  Environmental restoration activities that occur near the Los Alamos townsite may be 1802 

noticeable to the public but would be limited in duration.  Because these activities are conducted 1803 

during the daytime hours for short continuous durations, the noise levels and ground vibrations 1804 

produced are unlikely to adversely impact the public or sensitive wildlife receptors and their 1805 

habitats.  If certain sensitive wildlife species are found to occupy habitat areas near locations 1806 

where these types of activities need to occur, or if the occupancy status of these habitat areas is 1807 

unknown, either these activities would need to be scheduled outside of the species’ breeding 1808 

season or other special protective measures would need to be planned and implemented (such as 1809 

hand digging). 1810 

Specifically for the No Action Alternative, minor noise impacts would occur from construction 1811 

activities, including construction related to previously approved projects such as the Electric 1812 

Power System Upgrades, Wildfire Hazard Reduction Program, disposition of flood and sediment 1813 

retention structures, Trails Management Program, and Security Perimeter Project.  Management 1814 

of construction fill would increase truck traffic.  All of these construction projects would produce 1815 

temporary increases in equipment and traffic noise. 1816 

Similarly, workers, the public, and sensitive wildlife receptors are unlikely to be adversely 1817 

impacted by explosives testing, which is common to some degree among all of the three 1818 

alternatives. Workers are allowed to experience impulsive/impact noise events up to a maximum 1819 

of 140 dBC and are kept away from harmful noise levels and air blasts by gated exclusion zones 1820 

that control their entry into explosives firing site detonation points.  The public is not allowed 1821 

within the fenced TAs that have firing sites, and noise levels produced by explosives tests are 1822 

sufficiently reduced at locations where the public would be present to preclude hearing damage.  1823 

Such tests would not be expected to adversely affect offsite sensitive receptors (such as those at 1824 

Bandelier National Monument or at White Rock).  Noises heard at that distance would be similar 1825 

to thunder in their intensity, and air blast and ground vibrations are not expected to be present 1826 

outside LANL at intensities great enough to adversely affect real properties.  Sensitive wildlife 1827 

species are unlikely to be adversely affected by “thunder-like” explosives testing events, given 1828 

their continued presence in areas of the country that are known to be within higher-than-average 1829 

lightning event areas and their continued presence on the LANL site over the past 10 years.  In 1830 

fact, the continued thriving of resident and long-term migratory populations of these sensitive 1831 

species on the LANL site indicates that the level of noise generated by explosives testing under 1832 

the No Action Alternative is at least tolerable to these particular species.  1833 

Implementing the No Action Alternative would likely result in the previously discussed 1834 

operations-related effects that are common to all alternatives.  Specifically for the No Action 1835 

Alternative, a minor increase in vehicle noise could result from development that occurs under 1836 

conveyance and transfer of land. 1837 

Technical Area Impacts 1838 

Minor construction-related noise impacts would occur from construction of three new office 1839 

buildings at TA-3 and MDA H closure activities at TA-54.  Minor operations-related noise 1840 

impacts would result from operation of new office buildings at TA-3 and operation of the new 1841 

turbine generator at TA-3. 1842 
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Key Facilities Impacts 1843 

Minor construction-related noise impacts would occur from construction of the Chemistry and 1844 

Metallurgy Research Replacement Facility at TA-55, demolition of facilities at TA-3, completion 1845 

of the TA-16 Engineering Complex, demolition of structures at TA-16, construction of buildings 1846 

at the new Twomile Mesa Complex site, and demolition of unneeded structures.   1847 

Minor operations-related noise impacts would occur from moving Chemistry and Metallurgy 1848 

Research operations from TA-3 to TA-55 due to operation of heating, ventilation, and cooling 1849 

systems and other equipment at new facilities, including new structures for dynamic explosion 1850 

operations.  Minor operations-related noise impacts also would occur from operation of a new 1851 

dynamic explosion structure at TA-15 for high explosives testing. 1852 

5.4.3.2 Reduced Operations Alternative 1853 

Noise impacts resulting from activities associated with the No Action Alternative would still 1854 

occur, except for those associated with reductions to operations considered part of the Reduced 1855 

Operations Alternative. 1856 

Los Alamos National Laboratory Site-Wide Impacts 1857 

Construction-related noise impacts under the Reduced Operations Alternative would be similar 1858 

to those under the No Action Alternative.  Construction projects would result in temporary 1859 

increases in noise from equipment and traffic. 1860 

The operations-related noise impacts of the Reduced Operations Alternative would be similar to 1861 

those of the No Action Alternative.  The primary noise, air blast waves, and ground vibration 1862 

impacts from implementation of this alternative would be generated by the high explosives tests. 1863 

There would be fewer of these explosions under the Reduced Operations Alternative, and the 1864 

resulting noise would still result from occasional (rather than continuous) events.  Noises 1865 

associated with LANSCE and TA-18 operations would be eliminated by the shutdown of those 1866 

facilities. 1867 

Technical Area Impacts 1868 

Construction- and operations-related noise impacts would be the same as those under the No 1869 

Action Alternative.  1870 

Key Facilities Impacts 1871 

Noise impacts from construction equipment and traffic from Key Facilities would be the same as 1872 

those under the No Action Alternative except in TA-55, where the nuclear facility portion of the 1873 

Chemistry and Metallurgy Research Replacement Facility would not be constructed, and in TA-3 1874 

where the Chemistry and Metallurgy Research Building DD&D would be postponed.  A minor 1875 

reduction in operational noise impacts would occur from the reduction in high explosives testing 1876 

and the shutdown of activities at TA-18 (Pajarito Site) and LANSCE at TA-53. 1877 
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5.4.3.3 Expanded Operations Alternative 1878 

The same noise impacts associated with activities considered under the No Action Alternative 1879 

would occur under the Expanded Operations Alternative. 1880 

Los Alamos National Laboratory Site-Wide Impacts 1881 

Under the Expanded Operations Alternative, interior and outdoor construction activities at LANL 1882 

would increase.  Individual activities would remain within the level of effects described for the 1883 

No Action Alternative, but could be ongoing for a longer period.  In addition to the construction 1884 

activities discussed for the No Action Alternative, activities such as construction of new 1885 

buildings in various TAs; DD&D of buildings; road, bridge, and walkway construction as part of 1886 

the Security-Driven Transportation Modifications Project; and MDA remediation (described and 1887 

discussed in Appendix I) would likely result in levels of noise and short-range ground vibrations 1888 

similar to those associated with current construction and demolition activities.  Workers would 1889 

be primarily affected by these noises, although motorists could occasionally hear low levels of 1890 

equipment noises along Pajarito Road under certain climatic conditions.  The roadway, walkway, 1891 

and bridge construction under the Security-Driven Transportation Modifications Project 1892 

(Appendix J) would be short-term and similar to other roadway construction at LANL.  Noise 1893 

from increased activities at MDAs close to the site boundary, such as at TA-21, could increase 1894 

public annoyance at nearby residences or businesses. 1895 

There would be no change in noise impacts to the public outside of LANL as a result of 1896 

construction activities, except for a small increase in traffic noise levels from construction 1897 

employees’ vehicles, materials shipments, and a minor-to-moderate increase in truck traffic noise 1898 

from MDA remediation, especially along East Jemez Road near the Royal Crest Mobile Home 1899 

Park.  Other proposed construction activities under this alternative include small-scale outdoor 1900 

activities, interior work on existing buildings, construction of an addition to an existing building, 1901 

construction of a new building in close proximity to others, and construction at specific TAs and 1902 

Key Facilities, as described below.  The effects of these construction activities would be 1903 

primarily limited to involved workers and would not likely result in any adverse effects on 1904 

sensitive wildlife species or their habitats. 1905 

The largest increases in traffic noise from construction activities would be associated with 1906 

remediation of the MDAs.  Estimated increases in traffic along Pajarito Road could be 1907 

substantial during the years when remediation of MDA G occurs.  A similar increase in traffic 1908 

along NM 4 at White Rock could be expected.  The associated increase in traffic noise may be 1909 

noticeable to some residents at White Rock due to the increase in truck trips.  As most of the 1910 

truck trips are expected to occur during non-peak-traffic daytime hours, the truck noise levels 1911 

would be higher during these hours.  As most of the increase in traffic would be from personnel 1912 

vehicles, much of the increased traffic and associated traffic noise would occur during peak 1913 

traffic hours.  Increases in traffic along East Jemez Road near the Royal Crest Mobile Home Park 1914 

also could be substantial during the years when remediation of MDA G (under either the Capping 1915 

or the Removal Option) occurs.  The associated increased traffic noise due to the higher volume 1916 

of truck and personnel vehicle trips may be noticeable to residents at the Royal Crest Mobile 1917 

Home Park. 1918 
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As discussed for the No Action Alternative, the primary noise from implementation of these 1919 

alternatives would be generated by air blast waves and ground vibration impacts associated with 1920 

high explosives tests, although these explosions and the resulting noise would be occasional 1921 

(rather than continuous) events.  The noise would be sporadic and would be mitigated by the 1922 

distance of the tests to the nearest public receptors.  The effects of these operational activities 1923 

would be primarily limited to involved workers.  They would not likely result in any adverse 1924 

effect on sensitive wildlife species or their habitats, and would be similar to the effects discussed 1925 

under the No Action Alternative. 1926 

A minor increase in vehicle noise could result from use of the new roads constructed under the 1927 

Security-Driven Transportation Modifications Project, especially at the Royal Crest Mobile 1928 

Home Park under one of the auxiliary actions being considered that would include a bridge 1929 

across Sandia Canyon. 1930 

Technical Area Impacts 1931 

There would be no change in noise impacts to the public outside of LANL as a result of 1932 

construction activities at specific TAs (TA-3, TA-18, TA-21, and TA-54), except for minor 1933 

increases in traffic noise levels from construction employees’ vehicles and materials shipments 1934 

and in noise levels at nearby businesses from DD&D at TA-21.  Construction noise impacts 1935 

would result from the same activities as those under the No Action Alternative, plus construction 1936 

of additional office buildings and the Physical Science Research Complex at TA-3, DD&D of 1937 

TA-18 buildings, DD&D at TA-21, construction of the Science Complex, and construction of the 1938 

Remote Warehouse and Truck Inspection Station.  The effects of these construction activities 1939 

would be primarily limited to involved workers and would not likely result in any adverse effects 1940 

on sensitive wildlife species or their habitats. 1941 

Operational noise impacts would result from the same type of activities as those under the No 1942 

Action Alternative, with minor changes to impacts from relocated and consolidated activities 1943 

across the various TAs.  Noise potentially noticeable to the public along East Jemez Road could 1944 

occur from operations of the Remote Warehouse and Truck Inspection Station. 1945 

Key Facilities Impacts 1946 

There would be no changes in noise impacts to the public outside of LANL as a result of 1947 

construction-type activities at Key Facilities, except for a small increase in traffic noise levels 1948 

from construction employees’ vehicles and materials shipments.  Construction noise impacts 1949 

from Key Facilities would be the same as those under the No Action Alternative, with minor 1950 

impacts resulting from DD&D of TA-21 and TA-18 buildings; construction of the new Science 1951 

Complex, new Radiological Sciences Institute, and Institute for Nuclear Nonproliferation 1952 

Science and Technology; replacement of portions of the Radioactive Liquid Waste Treatment 1953 

Facility at TA-50; DD&D of the existing Radioactive Liquid Waste Treatment Facility; 1954 

refurbishment at LANSCE; retrieval of transuranic waste from below ground storage at the Solid 1955 

Radioactive and Chemical Waste Facilities; construction of a new TRU Waste Facility and 1956 

associated buildings; and construction of a radiography facility and minor facility modifications 1957 

at TA-55.  The effects of these activities would be primarily limited to involved workers and 1958 

would not likely result in any adverse effect on the public or on sensitive wildlife species or their 1959 
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habitats.  Some of these activities such as the Radiological Sciences Institute construction could 1960 

include blasting noise. Traffic noise would increase in the area around LANL from increased 1961 

numbers of employee vehicles and shipments of materials and wastes, as discussed in the site-1962 

wide section above. 1963 

Operational noise impacts for Key Facilities would result from the same activities as those under 1964 

the No Action Alternative, except for a minor reduction in operational impacts from the removal 1965 

of activities from TA-18 and minor changes in impacts due to the transfer of the Bioscience 1966 

Facilities operations to the new Science Complex and changes related to the operations of the 1967 

Radiological Sciences Institute, the replacement Radioactive Liquid Waste Treatment Facility, 1968 

the new TRU Waste Facility, and new radiography facility at TA-55.  Noise impacts from Key 1969 

Facilities operations associated with the Expanded Operations Alternative, therefore, would 1970 

likely be about the same as those under the No Action Alternative. 1971 

5.5 Ecological Resources 1972 

Ecological resources include terrestrial resources, wetlands, aquatic resources, and protected and 1973 

sensitive species.  Biological data from the 1999 SWEIS and other environmental documents, 1974 

wetlands surveys, and plant and animal inventories of LANL were reviewed to identify the 1975 

locations of plant and animal species and wetlands.  Lists of protected and sensitive species 1976 

potentially present on LANL were developed from sources at the Federal, state, and site levels. 1977 

Impacts to ecological resources could result from land disturbance, water use and discharge, 1978 

human activity, and noise associated with project implementation.  Each of these factors was 1979 

considered when evaluating the potential impacts of proposed projects and activities.  For those 1980 

alternatives involving construction of new facilities, direct impacts to ecological resources were 1981 

based on the acreage of land disturbed by construction.  Indirect impacts from factors such as 1982 

human disturbance and noise were evaluated qualitatively.  Indirect impacts to ecological 1983 

resources from erosion due to construction were evaluated qualitatively, recognizing that 1984 

standard erosion and sediment control practices would be followed. 1985 

In evaluating the potential impacts on protected and sensitive species, it is important to consider 1986 

both direct effects and effects that a proposed project could have on the species’ habitat.  1987 

Accordingly, LANL has established Areas of Environmental Interest for three species:  Mexican 1988 

spotted owl (Strix occidentalis lucida) (federally listed as threatened and state-listed as sensitive), 1989 

bald eagle (Haliaeetus leucocephalus) (federally and state-listed as threatened), and the 1990 

southwestern willow flycatcher (Empidonax traillii extimus) (federally and state-listed as 1991 

endangered) (LANL 2000b).  Areas of Environmental Interest for these species include both core 1992 

and buffer zones, each of which has certain restrictions aimed at protecting the species and their 1993 

habitats.  DOE has prepared a biological assessment for the continued operation of LANL 1994 

(LANL 2006c) that evaluates potential impacts to the Mexican spotted owl, bald eagle, and 1995 

southwestern willow flycatcher in terms of potential effects to the species and their designated 1996 

Areas of Environmental Interest.3  The results of the biological assessment, as well as the 1997 

                                                 
 
3 The biological assessment uses the phrases “reasonable and prudent measures” and “reasonable and prudent alternatives.”  
In this SWEIS, the term reasonable and prudent measures includes both phrases used in the biological assessment. 
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U.S. Fish and Wildlife Service (USFWS) responses to the assessment (Holder 2006, 1998 

Murphy 2006a, 2006b) (see Chapter 6), have been incorporated into this Final LANL SWEIS. 1999 

This section addresses the impacts of the No Action, Reduced Operations, and Expanded 2000 

Operations Alternatives on Ecological Resources.  A summary of these impacts is presented in 2001 

Table 5–14. 2002 

5.5.1 No Action Alternative 2003 

The No Action Alternative was analyzed in terms of its impacts on the existing environment and 2004 

on ecological resources (see Sections 4.4.5 [for effects of explosives-related noise on wildlife] 2005 

and 4.5), including the actions that will be implemented, based on other NEPA compliance 2006 

reviews issued since the 1999 SWEIS.  The impacts to ecological resources are described in terms 2007 

of those projects that would impact the site as a whole and those that would affect specific TAs.  2008 

Key Facilities are addressed separately.  Only those projects that were determined to impact 2009 

ecological resources are addressed below.  Continuing the LANL environmental restoration 2010 

program is not expected to adversely affect ecological resources. 2011 

Los Alamos National Laboratory Site-Wide Impacts 2012 

Five projects that have been approved, and for which NEPA documentation has been prepared 2013 

since publication of the 1999 SWEIS, have potential impacts across a number of TAs. These 2014 

projects are addressed separately below. 2015 

Conveyance and transfer of land from DOE began in 2002; by the end of 2005, 2,259 acres 2016 

(914 hectares) had been conveyed or transferred (see Chapter 4, Section 4.1.1).  Additional 2017 

acreage may be turned over by 2012.  The land that has been or is to be conveyed or transferred 2018 

falls within the pinyon-juniper woodland and ponderosa pine forest zones.  One of the direct 2019 

impacts of the conveyance and transfer is a change in responsibility for resource protection.  An 2020 

indirect impact, as determined by the analysis, is potential future development within the 2021 

conveyed and transferred parcels.  Approximately 770 acres (312 hectares) of relatively 2022 

undisturbed habitat within the ponderosa pine forest and pinyon-juniper woodland zones could 2023 

be developed, which could affect potential habitats for several federally listed threatened and 2024 

endangered species, including the Mexican spotted owl.  In some tracts, wetlands could be 2025 

reduced or possibly lost, potentially increasing downstream and offsite sedimentation.  Another 2026 

indirect impact of the land conveyance and transfer could be a much less rigorous environmental 2027 

review and protection process for future activities because neither the County of Los Alamos nor 2028 

the Pueblo of San Ildefonso have regulations matching the Federal review and protection 2029 

process.  Cumulatively, development could impact biodiversity due to fragmentation of habitat 2030 

and disruption of wildlife migration corridors (DOE 1999d). 2031 
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Table 5–14  Summary of Environmental Consequences of Ecological Resource Changes at Los Alamos National Laboratory 2032 

 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative 

LANL Site 

 Land Conveyance and Transfer 
– 2,259 acres (914 hectares) of land within 

the pinyon-juniper woodland and 
ponderosa pine forest zones have been 
conveyed or transferred. 

– 770 acres (312 hectares) of habitat could 
be developed. 

– Transfer of resource protection 
responsibility could result in a less 
rigorous environmental and protection 
review process. 

 
Electrical Power System Upgrades 
– Minimal effects on vegetation. 
– Temporary impacts such as disturbance 

from construction activities, on wildlife. 
– Potentially positive impact from providing 

perching sites for larger birds. 
 
Wildfire Hazard Reduction Program 
– Short-term disturbance of wildlife due to 

forest thinning activities. 
– Recreate more natural historic forest 

conditions. 
– Increased forest health could benefit the 

Mexican spotted owl and other species. 
 
Disposition of Flood Retention Structures 
– Short-term disturbance of wildlife due to 

construction activities. 
– Potentially minor impacts on downstream 

wetlands. 
 
Trails Management Program 
– Short-term disturbance of wildlife due to 

implementation activities. 
– Where trails are closed, some increase in 

diversity of wildlife. 

Same as No Action Alternative Same as No Action Alternative, plus: 

MDA Remediation Project 
– Minimal temporary impact on wildlife during capping or waste 

removal. 
– Capping would reduce biointrusion and complete removal 

would eliminate it. 
– Capping would limit revegetation efforts, while there would be 

no restrictions under the Removal Option. 
– Possible loss of habitat at borrow pit in TA-61, including 

undeveloped buffer and core habitat for the Mexican spotted 
owl.  Extension of the borrow pit would require consultation 
with the USFWS. 

– In a few cases remediation activities may affect, but are not 
likely to adversely affect, the Mexican spotted owl, bald eagle, 
and southwestern willow flycatcher. 

 
Security-Driven Transportation Modifications Project 
– Parking lot construction and placement of pedestrian and 

vehicle bridges would remove about 30 acres (12 hectares) of 
natural vegetation. 

– Auxiliary Action A would disturb up to 25.4 acres (10.6 
hectares) of undeveloped core and buffer Mexican spotted owl 
habitat. 

– Auxiliary Action B would disturb up to 65.8 acres (26.6 
hectares) of undeveloped core and buffer; a new section of road 
would remove 1.3 acres (0.6 hectares) of additional natural 
habitat. 

– Construction may affect, but is not likely to adversely affect, the 
bald eagle. 

– Bridges and traffic over the core zone of the Sandia-Mortandad 
Canyon Mexican spotted owl Areas of Environmental Interest 
could cause long-term impacts. Section 7 consultation with the 
USFWS would be needed. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative 

Affected Technical Areas 

TA-3 No change in impacts to ecological 
resources. 

Same as No Action Alternative. Replacement Office Buildings 
– Clear 13 acres (5.3 hectares) of mixed conifer forest. 
– Short-term construction impacts on wildlife. 
– Construction may affect, but is not likely to adversely affect, the 

Mexican spotted owl and bald eagle. 

TA-21 No change in impacts to ecological 
resources. 

Same as No Action Alternative. TA-21 Structure DD&D 
– Short-term construction impacts on wildlife in adjacent areas. 
– DD&D activities may affect, but is not likely to adversely affect, 

the Mexican spotted owl. 

TA-61 No change in impacts to ecological 
resources. 

Same as No Action Alternative. Borrow Pit 
– Loss of wildlife habitat from expanding operations to process 

tuff for MDA remediation.  Consultation with the USFWS 
would be required. 

Remote Warehouse 
and Truck 
Inspection Station 
(TA-72) 

No change in impacts to ecological 
resources. 

Same as No Action Alternative. Remote Warehouse and Truck Inspection Station Project 
− 4 acres (1.6 hectares) of ponderosa pine forest and pinyon-

juniper woodland would be cleared. 
− Short-term construction impacts on wildlife. 
− Construction may affect, but is not likely to adversely affect, the 

bald eagle. 

Key Facilities 

Chemistry and 
Metallurgy 
Research Building 
(TA-3, TA-48, and 
TA-55) 

Limited acreage of ponderosa pine forest 
cleared with loss and displacement of 
wildlife. 

Same as No Action Alternative. Same as No Action Alternative. 

High Explosives 
Testing Facilities 
(TA-6, TA-22, and 
TA-40) 

Short-term impacts on wildlife from 
construction of new facilities and 
demolition of old structures. 

Same as No Action Alternative, 
plus: 
– Reduction in the number of 

times animals would be 
subjected to stress resulting from 
explosives testing. 

Same as No Action Alternative. 

Pajarito Site 
(TA-18) 

No change in impacts to ecological 
resources. 

Same as No Action Alternative – Minor impact to wildlife during demolition. 
– DD&D activities may affect, but are not likely to adversely 

affect, the Mexican spotted owl and southwestern willow 
flycatcher. 

– Restoration of site could create a more natural habitat and 
benefit wildlife, potentially including the Mexican spotted owl. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative 

Radiochemistry 
Facility (TA-48) 

No change in impacts to ecological 
resources. 

Same as No Action Alternative. Radiological Sciences Institute 
– Minor impact to wildlife during construction and demolition. 
– 12.6 acres (5 hectares) of ponderosa pine forest cleared. 
– Construction may affect, but is not likely to adversely affect, the 

Mexican spotted owl and bald eagle. 
– DD&D activities may affect, but are not likely to adversely 

affect, the Mexican spotted owl. 

Radioactive Liquid 
Waste Treatment 
Facility (TA-50) 

No change in impacts to ecological 
resources. 

Same as No Action Alternative. – Construction may affect, but is not likely to adversely affect, the 
Mexican spotted owl and bald eagle. 

– Implementation of the evaporation tank option would reduce 
wetlands and riparian habitat in Mortandad Canyon and the 
abundance and diversity of Mexican spotted owl prey species, 
requiring Section 7 consultation with the USFWS. 

Solid Radioactive 
and Chemical 
Waste Facilities 
(TA-50 and TA-54) 

No change in impacts to ecological 
resources. 

Same as No Action Alternative. Waste Management Facilities Transition Project 
− Short-term impacts on wildlife from new construction and 

demolition in TA-54 under both options. 
− Construction at TA-54 may affect, but is not likely to adversely 

affect, the southwestern willow flycatcher. 
− Construction of a TRU Waste Facility at a generic site could 

impact portions of Mexican spotted owl Areas of Environmental 
Interest and would require Section 7 consultation with the 
USFWS. 

− TRU Waste Facility construction could result in the loss of 2.5 
to 7 acres (1.0 to 2.8 hectares) of ponderosa pine forest or open 
field. 

LANSCE  
(TA-53) 

No change in impacts to ecological 
resources. 

Wetland reduction possible due to 
shut down. 

Same as No Action Alternative. 

Bioscience 
Facilities 

No change in impacts to ecological 
resources. 

Same as No Action Alternative. Science Complex Project 
− Options 1 and 2 would remove 5 acres (2 hectares) of ponderosa 

pine forest. 
− Under Option 3 less than 5 acres (2 hectares) of grassland and 

forest would be cleared. 
− Short-term construction impacts on wildlife. 
− Construction may affect, but is not likely to adversely affect, the 

Mexican spotted owl and bald eagle. 

MDA = material disposal area; TA = technical area; DD&D = decontamination, decommissioning, and demolition; LANSCE = Los Alamos Neutron Science Center; 
USFWS = U.S. Fish and Wildlife Service. 
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Electric power line upgrades were determined to have minimal effects on vegetation along the 2034 

power line right-of-way.  Construction-related impacts on wildlife would include displacement 2035 

due to increased noise and human activity; however, some species would likely return to the new 2036 

habitat within the proposed corridor, including deer and elk.  Further, the power line may provide 2037 

additional perching sites for larger birds that occupy or use the area through which it passes.  2038 

Adverse effects on habitats for bald eagles, southwestern willow flycatchers, and Mexican 2039 

spotted owls due to the proposed placement of structures, roads, and laydown areas in existing 2040 

roadways or disturbed areas would not be expected. Timing of construction and maintenance 2041 

actions to avoid adverse effects on sensitive species or their habitats would ensure that these 2042 

species were not impacted (DOE 2000a). 2043 

In the long term, the Wildfire Hazard Reduction Program would create conditions at LANL that 2044 

are consistent with a more natural historic ecological process accompanied by improved health 2045 

and vigor and increased biological diversity for wildlife.  In the short term, treatment measures 2046 

would temporarily displace local wildlife such as deer, elk, birds, and small mammals; however, 2047 

wildlife would return to treated forests and their numbers would likely increase over the long 2048 

term.  Sensitive species also would be expected to benefit from a general improvement in forest 2049 

health.  For example, reducing the risk of severe, high-intensity wildfires supports the recovery 2050 

goals for the Mexican spotted owl (DOE 2000e). 2051 

The future disposition of certain flood and sediment retention structures built after the Cerro 2052 

Grande Fire could have minor short-term effects on ecological resources.  The demolition of the 2053 

flood retention structure in Pajarito Canyon would disturb vegetation and could result in 2054 

sedimentation of downstream wetlands.  In addition, noise and other effects of demolition 2055 

activities could temporarily disperse animals that use the area.  Revegetation and implementation 2056 

of best management practices would minimize impacts to terrestrial resources and wetlands.  2057 

Constraints on the timing of activities and noise levels may be required if Mexican spotted owls 2058 

were found in the area.  Removal of the steel diversion wall upstream of TA-18 could cause 2059 

short-term effects on plants and animals.  Noise and activity constraints during the breeding 2060 

season of the Mexican spotted owl would prevent adverse effects on the nearby Area of 2061 

Environmental Interest if the area were to become occupied by that species.  Activities taking 2062 

place at the low-head weir, located in Los Alamos Canyon, as well as the road reinforcements in 2063 

Twomile Canyon, Pajarito Canyon, and Water Canyon were not found to affect ecological 2064 

resources (DOE 2002i). 2065 

No long-term or permanent changes to ecological resources would be expected from 2066 

implementing the LANL Trails Management Program.  Short-term effects on animals that live 2067 

along trail reaches, however, could result from trail construction, maintenance, or closure 2068 

activities.  In areas where trails would be closed, some increase in animal diversity might occur.  2069 

Sensitive species, including the Mexican spotted owl, and their critical habitats are unlikely to be 2070 

adversely affected by activities associated with the Trails Management Program (DOE 2003d). 2071 

Management of construction fill would not be expected to affect ecological resources.  2072 

Construction fill would be stored in previously existing borrow areas in TA-16 and TA-61. 2073 



Chapter 5 – Environmental Consequences 
 
  

 
7/9/2007 Concurrence Draft 5-79 

Technical Area Impacts 2074 

TA impacts on ecological resources would be essentially unchanged from current conditions 2075 

under the No Action Alternative. 2076 

Key Facilities Impacts 2077 

Since publication of the 1999 SWEIS, NEPA compliance has been completed for two currently 2078 

active projects related to Key Facilities that could affect ecological resources:  the Chemistry and 2079 

Metallurgy Research Replacement Facility construction at TA-55 and the Twomile Mesa 2080 

Complex Consolidation at TA-22. 2081 

Chemistry and Metallurgy Research Building  2082 

The Chemistry and Metallurgy Research Replacement Facility would be built within TA-55 on 2083 

both previously disturbed land and within a small area of ponderosa pine forest.  A total of about 2084 

28 acres (11 hectares) of natural vegetation would be removed, some from previously disturbed 2085 

land.  Where construction would occur on previously disturbed land, there would be little or no 2086 

impact to terrestrial resources.  Construction also would remove some previously undisturbed 2087 

ponderosa pine forest, causing the loss of less mobile wildlife such as reptiles and small 2088 

mammals and temporarily displacing more mobile species such as birds and large mammals.  2089 

Indirect impacts from construction, such as noise or human disturbance, could also affect wildlife 2090 

living adjacent to the construction zone.  The project would have no impact on wetlands or 2091 

aquatic resources at LANL.  Although TA-55 includes a portion of the buffer zone of the Pajarito 2092 

Canyon Mexican spotted owl Area of Environmental Interest, construction of the Chemistry and 2093 

Metallurgy Research Replacement Facility would not be expected to adversely affect it.  2094 

Operational impacts were determined to be minimal (DOE 2003f).  DD&D of the existing 2095 

Chemistry and Metallurgy Research Building would allow revegetation of that site; however, as 2096 

the site is within TA-3, infill building at a later date would likely occur. 2097 

High Explosives Testing Facilities 2098 

Construction of new facilities associated with the consolidation of activities at the Two-Mile 2099 

Mesa Complex within TA-22 and the associated demolition of numerous structures within a 2100 

number of TAs across LANL were determined to impact ecological resources only minimally.  2101 

Small mammals and birds would be temporarily displaced by construction activities, but they 2102 

would likely return to the area after construction was completed.  Movement of large mammals is 2103 

not likely to be altered. There would be no impacts to wetlands or sensitive species 2104 

(DOE 2003g). 2105 

5.5.2 Reduced Operations Alternative 2106 

Los Alamos National Laboratory Site-Wide Impacts 2107 

Under the Reduced Operations Alternative, impacts on ecological resources would be the same 2108 

as those for the No Action Alternative (see Section 5.5.1). 2109 
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Key Facilities Impacts 2110 

Activity levels at certain Key Facilities would change.  High explosives processing and testing 2111 

would be reduced by 20 percent.  LANSCE would cease operation and be placed into a safe 2112 

shutdown mode.  Operations would cease at the Pajarito Site (TA-18), and that facility would be 2113 

shut down.  As there would be no change in impacts on ecological resources associated with the 2114 

closure of LANSCE or TA-18 facilities, this action is not addressed further. 2115 

High Explosives Testing Facilities 2116 

Under the Reduced Operations Alternative, high explosives testing at LANL would be reduced 2117 

by 20 percent.  Although animals may adjust to constant noise levels, they do not readily adjust 2118 

to intermittently high noise levels.  Startle or fright is the immediate behavioral reaction to 2119 

transient, unexpected, or unpleasant noise such as explosives testing (EPA 1980).  Thus, 2120 

although testing would be reduced, animals residing near test sites would still experience stress 2121 

with the occurrence of each test.  The overall number of times per year that this stress would be 2122 

experienced, however, would be lessened. 2123 

5.5.3 Expanded Operations Alternative 2124 

The Expanded Operations Alternative reflects proposals that would expand the overall operations 2125 

level at LANL above those established for the No Action Alternative.  Thus, this alternative 2126 

includes the ecological resource impacts for those actions addressed under that alternative (see 2127 

Section 5.5.1), as well as the potential impacts of a number of new projects.  Not all new projects 2128 

or activities would affect these resources because many would involve actions within or 2129 

modifications to existing structures, or the construction of new facilities within previously 2130 

developed areas of LANL.  For example, an increase in pit production would not require new 2131 

construction and hence would not affect ecological resources.  Only those projects that would 2132 

likely impact ecological resources are addressed below. 2133 

Los Alamos National Laboratory Site-Wide Impacts 2134 

There are two options (capping and removal) related to remediation of MDAs at LANL. Under 2135 

the Capping Option, terrestrial resources would be disrupted as the MDAs are cleared of existing 2136 

vegetation and then capped.  Provision of material for the caps could result in the loss of some 2137 

habitat adjacent to the active portion of the borrow pit in TA-61 due to the need to enlarge the 2138 

existing borrow area.  At most sites, however, capping would have minimal biota impact because 2139 

the MDAs are grassy areas enclosed within a fence that excludes most wildlife species except 2140 

birds and very small animals.  Noise and human presence during remediation could disturb 2141 

wildlife in adjacent areas, but proper equipment maintenance and restrictions preventing workers 2142 

from entering adjacent undisturbed areas would lessen these impacts.  The caps would be 2143 

designed to prevent or reduce biointrusion, which would reduce the ecological risks associated 2144 

with reintroduction of contaminants into the environment.  Once capped and revegetated, the 2145 

MDAs would provide habitat similar to that existing prior to remediation.  This option would not 2146 

directly impact any wetlands or aquatic resources at LANL. 2147 

Impacts of MDA and PRS remediation activities to the Mexican spotted owl, bald eagle, and 2148 

southwestern willow flycatcher were evaluated in a biological assessment prepared by DOE. This 2149 



Chapter 5 – Environmental Consequences 
 
  

 
7/9/2007 Concurrence Draft 5-81 

assessment determined that, provided reasonable and prudent measures are implemented, 2150 

remediation activities may affect, but are not likely to adversely affect, the Mexican spotted owl 2151 

(within MDAs N, Z, A, and AB), bald eagle (within MDA D), and southwestern willow 2152 

flycatcher (within MDAs G and L). Activities at other MDAs and PRSs at LANL should not 2153 

impact these species (LANL 2006c). The USFWS has concurred with the findings of the 2154 

biological assessment (see Chapter 6, Section 6.5.2). Since expansion of the borrow pit could 2155 

result in the removal of undeveloped buffer and core habitat for the Mexican spotted owl, 2156 

consultation with the USFWS would be required prior to this activity. 2157 

Impacts to ecological resources under the MDA Removal Option would be similar to those 2158 

described for the Capping Option.  While remedial actions would create a disruptive environment 2159 

for local wildlife in the short term, long-term impacts would likely be beneficial in terms of 2160 

ecological risk because wastes would be removed.  In addition, there would be no restrictions on 2161 

the types of plants that could be introduced, which would permit reestablishment of more natural 2162 

conditions that would, in turn, provide habitat for area wildlife (see Appendix I).  2163 

Most actions associated with implementing the Security-Driven Transportation Modifications 2164 

Project would have little or no impact on ecological resources; however, the construction of the 2165 

two parking lots, a portion of the new road across TA-63, and the highway and pedestrian bridges 2166 

over the Ten Site branch of Mortandad Canyon would affect undeveloped ponderosa pine forest, 2167 

open land, and wildlife.  Other project elements would largely take place in currently developed 2168 

areas.  As no wetlands exist within Pajarito Corridor West and aquatic resources are not present 2169 

on the mesa, impacts to these resources would not occur. 2170 

The parking lot in TA-63, the road across the eastern edge of TA-63, and the pedestrian and 2171 

highway bridges fall within buffer habitat of the Mexican spotted owl Areas of Environmental 2172 

Interest; a portion of the parking lot is within core habitat.  A biological assessment performed by 2173 

DOE determined that up to 18.8 acres (7.6 hectares) of buffer and 1 acre (0.4 hectares) of core 2174 

Mexican spotted owl habitat could be lost and that the project would generate excess noise or 2175 

light. The biological assessment concluded that even if reasonable and prudent measures are 2176 

implemented to mitigate impacts, project activities may affect, and are likely to adversely affect, 2177 

the Mexican spotted owl (LANL 2006c).  However, following review of the biological 2178 

assessment, the USFWS concluded that impacts to the spotted owl from construction activities 2179 

associated with the Security-Driven Transportation Modifications Project would be insignificant 2180 

and discountable, and would not result in adverse effects (see Chapter 6, Section 6.5.2).  2181 

Additional USFWS consultation would be needed, however, if a land bridge, rather than a span 2182 

bridge, were constructed. 2183 

Land disturbed by the Security-Driven Transportation Modifications Project does not fall within 2184 

Areas of Environmental Interest for either the bald eagle or southwestern willow flycatcher. 2185 

However, because the bald eagle forages over all of LANL and some habitat degradation is 2186 

associated with the project, the biological assessment concluded that provided appropriate 2187 

reasonable and prudent measures are implemented, the project may affect, but is not likely to 2188 

adversely affect, the bald eagle.  Because the southwestern willow flycatcher Area of 2189 

Environmental Interest is more than 2 miles (3.3 kilometers) from the project site, the biological 2190 

assessment concluded that the proposed project would have no effect on this species 2191 
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(LANL 2006c).  The USFWS has concurred with the biological assessment as it relates to the 2192 

bald eagle and southeastern willow flycatcher (see Chapter 6, Section 6.5.2). 2193 

Auxiliary Action A for the Security-Driven Transportation Modifications Project involves 2194 

construction of a two-lane bridge within a 1,000-foot (300-meter)-wide corridor across 2195 

Mortandad Canyon and a new two-lane road from the north end of the new bridge westward 2196 

through TA-60 to connect TA-35 with TA-3.  Auxiliary Action B involves construction of a new 2197 

two-lane bridge that would be constructed within a 1,000-foot (300-meter)-wide corridor across 2198 

Sandia Canyon and a new two-lane road from the new bridge to connect with East Jemez Road.  2199 

Construction of the roadways would have minimal impacts on habitat because they generally 2200 

would follow the existing rights-of-way that have already been disturbed.  The road that would 2201 

be constructed under the second action, however, would require clearing and grading 2202 

approximately 1.3 acres (0.5 hectares) of ponderosa pine forest.  No wetlands or aquatic 2203 

resources would be directly affected by roadway construction. 2204 

Under both auxiliary actions, road and bridge construction would take place within the buffer 2205 

zone of the Sandia-Mortandad Canyon and Los Alamos Canyon Mexican spotted owl Area of 2206 

Environmental Interest.  Additionally, they would pass through the core zone of the Sandia-2207 

Mortandad Canyon Mexican spotted owl Area of Environmental Interest.  The biological 2208 

assessment prepared by DOE determined that Auxiliary Action A would disturb up to 25.3 acres 2209 

(10.2 hectares) of undeveloped core habitat and 0.1 acres (0.4 hectares) of undeveloped buffer 2210 

habitat.  Under Auxiliary Action B, construction would directly impact up to 37.1 acres 2211 

(15 hectares) of undeveloped core habitat and 28.7 acres (11.6 hectares) of undeveloped buffer 2212 

habitat.  Further, under both actions construction would cause temporary increases in light and 2213 

noise which would be permanent once the bridge was operational.  The biological assessment 2214 

concluded that even if reasonable and prudent measures are implemented to mitigate impacts, 2215 

project activities may affect, and are likely to adversely affect, the Mexican spotted owl 2216 

(LANL 2006c).  Upon review of the biological assessment, the USFWS determined that it could 2217 

not adequately analyze the affects of the proposed actions since the exact location and design of 2218 

the bridges have not been determined.  Instead the agency requested that DOE submit a request 2219 

for consultation when plans are finalized (see Chapter 6, Section 6.5.2). 2220 

The biological assessment determined that with reasonable and prudent measures, the project 2221 

may affect, but is not likely to adversely affect, the bald eagle.  This determination was made 2222 

based on the fact that some foraging habitat degradation would be associated with construction. 2223 

Since the closest southwestern willow flycatcher Area of Environmental Interest is more than 2224 

2.3 miles (3.7 hectares) from the nearest construction area, the biological assessment determined 2225 

that there would be no effect to this species (LANL 2006c).  The USFWS has concurred with the 2226 

biological assessment as it relates to bald eagle and southeastern willow flycatcher (see 2227 

Chapter 6, Section 6.5.2). 2228 

Technical Area Impacts 2229 

Two projects are planned that could impact ecological resources within TA-3 and TA-21.  These 2230 

are addressed below. 2231 



Chapter 5 – Environmental Consequences 
 
  

 
7/9/2007 Concurrence Draft 5-83 

Technical Area 3 2232 

Construction related to the Replacement Office Building Project would involve clearing and 2233 

grading 13 acres (5.3 hectares) of mixed conifer forest within TA-3, resulting in loss of less 2234 

mobile wildlife such as reptiles and small mammals and displacing more mobile species such as 2235 

birds or large mammals.  Construction of the new buildings and parking lot would not impact 2236 

wetlands because none are located in or near the construction zone.  Potential impacts to the 2237 

Mexican spotted owl were evaluated in a biological assessment prepared by DOE.  This 2238 

assessment noted that although 11.2 acres (4.5 hectares) of buffer habitat would be disturbed, if 2239 

all reasonable and prudent measures are taken, actions associated with the construction may 2240 

affect, but are not likely to adversely affect, the Mexican spotted owl.  The Area of 2241 

Environmental Interest for the bald eagle does not include any part of TA-3.  However, since 2242 

some bald eagle foraging habitat degradation could be associated with the project, the biological 2243 

assessment concluded that provided reasonable and prudent measures are implemented, the 2244 

project may affect, but is not likely to adversely affect, the bald eagle.  The nearest southwestern 2245 

willow flycatcher Area of Environmental Interest is more than 4.6 miles (7.4 kilometers) from 2246 

the project site.  Thus, the biological assessment concluded that the proposed project would have 2247 

no effect on this species (LANL 2006c).  The USFWS has concurred with the biological 2248 

assessment as it relates to these three species (see Chapter 6, Section 6.5.2). 2249 

Operation of the Replacement Office Building complex would likely have minimal impact on 2250 

terrestrial resources within or adjacent to TA-3 (see Appendix G.2). 2251 

Technical Area 21 2252 

DD&D of structures at TA-21 would occur within the highly disturbed industrial portion of the 2253 

TA, which contains little wildlife habitat.  Demolition-related disturbances to wildlife would 2254 

likely be intermittent and localized.  After DD&D of the buildings and structures, the site would 2255 

be contoured and revegetated. Revegetation would have only relatively short-term benefits to 2256 

wildlife, however, because both the parcel conveyed to Los Alamos County and the parcel 2257 

retained by DOE could be developed in the future.  Elimination of two NPDES-permitted 2258 

outfalls associated with TA-21 operations would reduce the quantity of surface water discharged 2259 

to the adjacent canyons. 2260 

TA-21 falls within the Los Alamos Canyon Mexican spotted owl Area of Environmental 2261 

Interest.  Because TA-21 is highly disturbed, no suitable foraging or nesting habitat would be lost 2262 

as a result of DD&D activities.  Because noise levels would increase as a result of demolition 2263 

activities the biological assessment prepared by DOE concluded that provided reasonable and 2264 

prudent measures are implemented, DD&D activities may affect, but are not likely to adversely 2265 

affect, the Mexican spotted owl.  Since no bald eagle nesting or foraging habitat would be lost as 2266 

a result of DD&D activities and the southwestern willow flycatcher Area of Environmental 2267 

Interest is more than 2.6 miles (4.2 kilometers) from TA-21, the biological assessment 2268 

determined that the proposed project would have no effect on either species (LANL 2006c).  The 2269 

USFWS has concurred with the biological assessment as it relates to these three species (see 2270 

Chapter 6, Section 6.5.2). 2271 
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Key Facilities Impacts 2272 

Four projects related to Key Facilities at LANL are planned that could affect ecological 2273 

resources. 2274 

Radiochemistry Facility 2275 

Although construction of some of the new facilities associated with the Radiological Sciences 2276 

Institute would take place on previously disturbed land, it would be necessary to clear about 2277 

12.6 acres (5.1 hectares) of ponderosa pine forest at TA-48, which would directly and indirectly 2278 

impact area wildlife.  Construction of the Radiological Sciences Institute would not directly 2279 

impact wetlands located in Mortandad Canyon or the small wetland situated between TA-48 and 2280 

TA-55, and best management practices would reduce the potential for indirect impacts.  There 2281 

would be no impact to aquatic resources from construction and operation of the Radiological 2282 

Sciences Institute. 2283 

Portions of TA-48 are located within core and buffer zones of the Sandia-Mortandad Canyon and 2284 

Pajarito Canyon Mexican spotted owl Areas of Environmental Interest.  However, only a small 2285 

portion of the Radiological Sciences Institute may be built within buffer habitat.  Thus, the 2286 

biological assessment prepared by DOE concluded that with the application of reasonable and 2287 

prudent measures, the project may affect, but is not likely to adversely affect, the Mexican 2288 

spotted owl.  Areas of Environmental Interest for the bald eagle do not include any part of TA-48 2289 

or TA-55.  Since some bald eagle foraging habitat degradation is possible with construction of 2290 

the Radiological Sciences Institute, the biological assessment concluded that with reasonable and 2291 

prudent measures the project may affect, but is not likely to adversely affect, the bald eagle.  The 2292 

nearest southwestern willow flycatcher Area of Environmental Interest is over 3 miles 2293 

(4.8 kilometers) from the project site.  Thus, it was determined that there would be no effect on 2294 

this species (LANL 2006c).  The USFWS has concurred with the biological assessment as it 2295 

relates to these three species (see Chapter 6, Section 6.5.2). 2296 

Removal of existing buildings and structures at TA-48, as well as those to be replaced by the 2297 

Radiological Sciences Institute, would generate increased noise and levels of human disturbance. 2298 

These impacts would be temporary, however, and would likely have minimal effect on wildlife 2299 

because these structures exist within previously disturbed areas and wildlife in adjacent areas is 2300 

accustomed to human activity.  As wetlands do not exist in the immediate area of any of the 2301 

buildings to be replaced by the new Radiological Sciences Institute, there would be no direct 2302 

impacts on this resource.  Of the buildings to be demolished in connection with the Radiological 2303 

Sciences Institute project, only those located in TA-35 are located in developed core habitat for 2304 

the Mexican spotted owl.  The removal of these buildings could produce increased noise levels in 2305 

undeveloped core habitat.  However, the biological assessment concluded that demolition may 2306 

affect, but is not likely to adversely affect, the Mexican spotted owl, provided that reasonable and 2307 

prudent measures are followed.  DD&D activities would have no effect on the bald eagle and 2308 

southwestern willow flycatcher (LANL 2006c).  The USFWS has concurred with the biological 2309 

assessment as it relates impacts to these three species (see Chapter 6, Section 6.5.2). 2310 
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Radioactive Liquid Waste Treatment Facility 2311 

No impacts to terrestrial resources or wetlands would be expected from implementing any of the 2312 

alternatives for the Radioactive Liquid Waste Treatment Facility upgrade because it is located 2313 

within a highly developed industrial area of TA-50.  However, the evaporation tanks and pipeline 2314 

that are proposed as an auxiliary action to this project would be located in undeveloped core and 2315 

buffer habitat of the Sandia-Mortandad Canyon Mexican spotted owl Area of Environmental 2316 

Interest.  The biological assessment prepared by DOE determined that the tanks and pipeline 2317 

would remove 3.1 acres (1.3 hectares) of undeveloped buffer habitat and 2.3 acres (0.9 hectares) 2318 

of undeveloped core habitat.  It was also determined that construction of the Radioactive Liquid 2319 

Waste Treatment Facility would likely raise noise levels in the core zone.  The biological 2320 

assessment concluded that with the application of reasonable and prudent measures the project 2321 

may affect, but is not likely to adversely affect, the Mexican spotted owl.  The bald eagle Area of 2322 

Environmental Interest is not located near the proposed project site; however, because the entire 2323 

LANL site is considered potential bald eagle foraging habitat there may be some habitat 2324 

degradation associated with the project.  Provided reasonable and prudent measures are 2325 

implemented, the biological assessment concluded that construction may affect, but is not likely 2326 

to adversely affect, the bald eagle.  The proposed project is not within or upstream of the 2327 

southwestern willow flycatcher Area of Environmental Interest; thus, the project would not effect 2328 

this species (LANL 2006c). The USFWS has concurred with the DOE biological assessment as it 2329 

relates to these three species (see Chapter 6, Section 6.5.2).  Implementation of the evaporation 2330 

tank option would likely reduce the extent of perennial and intermittent stream reaches, 2331 

associated wetlands, and riparian habitat, which would reduce the abundance and diversity of 2332 

prey species for the Mexican spotted owl.  Significant adverse impacts to the Mexican spotted 2333 

owl, however, are not expected. 2334 

Solid Radioactive and Chemical Waste Facilities 2335 

Under both the options proposed as part of Waste Management Facilities Transition activities 2336 

within TA-54, including new construction and removal of the white-colored domes, all activities 2337 

would occur within developed areas.  Thus, there would be little to no impact on ecological 2338 

resources.  Although TA-54 includes a portion of the southwestern willow flycatcher Area of 2339 

Environmental Interest, the area within which project related activities would take place is 2340 

located about 450 feet (137 meters) from the core habitat.  Provided reasonable and prudent 2341 

measures are implemented, the biological assessment prepared by DOE concluded that the 2342 

project may affect, but is not likely to adversely affect, the southwestern willow flycatcher.  With 2343 

respect to the bald eagle and Mexican spotted owl, the biological assessment determined that 2344 

there would be no effect on either species as a result of implementing the proposed project.  This 2345 

is the case since the site does not include any portion of Areas of Environmental Interest for these 2346 

species, foraging habitat would not be disturbed, and noise levels would be low (LANL 2006c).  2347 

The USFWS has concurred with this assessment as it relates to these three species (see 2348 

Chapter 6, Section 6.5.2). 2349 

The proposed TRU Waste Facility could be located within a generic area in the Pajarito Road 2350 

corridor selected from among a number of TAs, and would disturb about 2.5 to 7 acres (1 to 2351 

2.8 hectares) of land.  In most cases this would involve the removal of ponderosa pine forest or 2352 
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open field habitat; however, the generic site within TA-54 West is developed.  Impacts to 2353 

wetlands and aquatic resources from this project would not be expected. 2354 

At least some portion of either the core or buffer zone of Mexican spotted owl Areas of 2355 

Environmental Interest would be affected by construction of the new facility within all generic 2356 

sites except in TA-48, TA-51, and TA-54 West.  For those generic sites where the new facility 2357 

has the potential to affect the spotted owl, either directly or indirectly (for example, by excess 2358 

noise or light), it would be necessary to conduct a biological assessment and initiate formal 2359 

consultation with the U.S. Fish and Wildlife Service.  None of the generic sites are within Areas 2360 

of Environmental Interest for the bald eagle or southwestern willow flycatcher. 2361 

Pajarito Site 2362 

DD&D of facilities at TA-18 would have little impact on wildlife habitat because the facilities 2363 

are located within areas that are developed and fenced.  Animals could be intermittently 2364 

disturbed by activity and noise during the demolition period.  Implementation of best 2365 

management practices during demolition would prevent potentially sediment-laden runoff from 2366 

reaching the wetland located at the eastern end of TA-18.  Ultimately, previously disturbed areas 2367 

would be restored using native species, which would benefit area wildlife. 2368 

DD&D of buildings and structures at TA-18 would not directly impact the Mexican spotted owl 2369 

because all activities would take place within developed areas.  However, the biological 2370 

assessment performed by DOE noted that noise levels in the core zone would be elevated above 2371 

background levels. The biological assessment concluded that with the implementation of 2372 

reasonable and prudent measures, DD&D activities may affect, but are not likely to adversely 2373 

affect, the Mexican spotted owl. With respect to the bald eagle, DD&D of TA-18 facilities would 2374 

have no effect since the project would not remove any bald eagle foraging habitat. While the 2375 

project would take place upstream from the southwestern willow flycatcher Area of 2376 

Environmental Interest, it was determined that with the application of reasonable and prudent 2377 

measures, the project may affect, but is not likely to adversely affect, the southwestern willow 2378 

flycatcher (LANL 2006c). The USFWS has concurred with the biological assessment as it relates 2379 

to these three species (see Chapter 6, Section 6.5.2). 2380 

Biosciences Facilities 2381 

Construction of the Science Complex would involve clearing and grading approximately 5 acres 2382 

(2 hectares) of ponderosa pine forest under the Northwest TA-62 and Research Park Site options, 2383 

which would result in loss and displacement of wildlife.  Indirect impacts from construction, such 2384 

as noise or human disturbance, could also impact wildlife.  Construction of the new buildings 2385 

and parking structure would not impact wetlands because none are located in or near the 2386 

construction zone under either option.  Operation of the Science Complex would minimally 2387 

impact terrestrial resources because wildlife residing in the area has already adapted to levels of 2388 

noise and human activity associated with development in the general area.  Impacts to ecological 2389 

resources would be minimal under the South TA-3 option because the area is already partially 2390 

developed and is within the more developed part of TA-3. 2391 
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Under the Northwest TA-62 Option a portion of the project area falls within the core and buffer 2392 

zone of the Los Alamos Canyon Area of Environmental Interest for the Mexican spotted owl.  2393 

The biological assessment prepared by DOE determined that construction would remove some 2394 

undeveloped core habitat and buffer habitat.  Further, the project would potentially increase noise 2395 

levels in the core zone.  The biological assessment noted that provided all reasonable and prudent 2396 

measures are implemented, the project may affect, but is not likely to adversely affect, the 2397 

Mexican spotted owl.  Areas of Environmental Interest for the bald eagle and southwestern 2398 

willow flycatcher are not located near the proposed Northwest TA-62 Science Complex 2399 

location.  However, because the bald eagle forages over all of LANL and some habitat 2400 

degradation associated with construction could occur, the biological assessment concluded that 2401 

with reasonable and prudent measures, the project may affect, but is not likely to adversely affect, 2402 

the bald eagle.  The nearest southwestern willow flycatcher Area of Environmental Interest is not 2403 

within or downstream of the project site; thus, there would be no effect on this species (LANL 2404 

2006c).  The USFWS has concurred with the biological assessment as it relates to these three 2405 

species (see Chapter 6, Section 6.5.2).  Although the Research Park Site Option was not 2406 

addressed in the biological assessment, the site is not within an Area of Environmental Interest 2407 

for the Mexican spotted owl, bald eagle, or willow flycatcher.  Thus, impacts to these species 2408 

under this option would not be expected. 2409 

Warehouse and Truck Inspection Station 2410 

The proposed project would include clearing and grading approximately 4 acres (1.6 hectares) of 2411 

ponderosa pine forest and pinyon-juniper woodland, which would result in loss and displacement 2412 

of wildlife.  Indirect impacts from construction, such as noise or human disturbance, could also 2413 

impact wildlife.  Operation of the proposed Remote Warehouse and Truck Inspection Station 2414 

would not likely pose significant adverse effects to area wildlife.  The new facility would not be 2415 

located within Areas of Environmental Interest for the Mexican spotted owl, bald eagle, or 2416 

southwestern willow flycatcher.  However, because the bald eagle forages over all of LANL and 2417 

some habitat degradation associated with construction could occur, the biological assessment 2418 

prepared by DOE concluded that with appropriate reasonable and prudent measures, the project 2419 

may affect, but is not likely to adversely affect, the bald eagle.  The biological assessment further 2420 

concluded that there would be no effect on the Mexican spotted owl or southwestern willow 2421 

flycatcher (LANL 2006c).  The USFWS has concurred with this assessment (see Chapter 6, 2422 

Section 6.5.2). 2423 

5.6 Human Health 2424 

5.6.1 Radiological Impacts on the Public 2425 

People can be exposed to radiation through a variety of ways.  Airborne radioactive particles can 2426 

be inhaled.  Radioactive particles can be ingested if they are on the surface of food or if the food 2427 

was produced in areas that are contaminated with radioactive material that can be taken up by 2428 

plants and animals.  The body can be directly exposed to radiation from radionuclides in air 2429 

emissions or from proximity to radioactive materials that have been deposited on the ground.  2430 

Radiation also can enter the body through skin breaks.  Estimates were made of the amount of 2431 

radioactive materials to which the public could be exposed due to LANL radioactive air 2432 
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emissions (see Section 5.4.2).  Using these estimates, radiation doses from LANL operations to 2433 

the public and at certain receptor locations were calculated (details can be found in Appendix C). 2434 

The total annual radiation dose received by an individual is a combination of the potential dose 2435 

received from LANL operations and the doses received from other radiation sources such as 2436 

naturally occurring background radiation, medical radiation, and radiation from other nuclear 2437 

activities.  A challenge in measuring dose is that no person has the same actual exposure rate as 2438 

any other.  Because of this, health impacts analyses often evaluate the upper bound for individual 2439 

exposure, which is expressed as the potential dose to the hypothetical MEI.  For this analysis, the 2440 

MEI is a hypothetical person who is assumed to remain in place outdoors without shelter and 2441 

without taking any protective action for the entire period of exposure.  In reality, no one would 2442 

receive a dose approaching that of an MEI, but the concept is useful as an expression of the upper 2443 

bound of any possible dose to an individual. 2444 

Historical data and capabilities were reviewed for the 1999 SWEIS to determine which LANL 2445 

facilities would be analyzed as Key Facilities.  For this new SWEIS, changes to those capabilities 2446 

and past emissions determined which facilities would remain designated as Key Facilities.   2447 

Table 5–15 lists those Key Facilities used in the human health analyses of this SWEIS. 2448 

Table 5–15  List of Facilities Modeled for Radionuclide Air Emissions from 2449 

Los Alamos National Laboratory 2450 

Key Facility Name Technical Area/Building 

Chemistry and Metallurgy Research Building TA-3-29 

Sigma Complex TA-3-66 

Machine Shops TA-3-102 

High Explosives Processing Facilities TA-11 

High Explosives Testing Facilities TA-15/36 

Tritium Facilities a TA-16 

Pajarito Site TA-18 

Radiochemistry Facility TA-48 

LANSCE TA-53 

Solid Radioactive and Chemical Waste Facilities b TA-54 

Plutonium Facility Complex TA-55 

Non-Key Facilities TA-21 

TA = technical area, LANSCE = Los Alamos Neutron Science Center. 
a This facility includes the Weapons Engineering Tritium Facility (TA-16).  The Tritium Science Fabrication Facility and 

Tritium System Test Assembly at TA-21 continue to have emissions while awaiting DD&D, and are included under the 
non-Key Facilities. 

b  Includes MDA G and the Decontamination and Volume Reduction System. 
 

Some facilities that have historically low emission rates are unmonitored.  These unmonitored 2451 

point sources receive periodic confirmatory measurements by LANL personnel to verify that 2452 

emissions remain low.  The 1999 SWEIS analyzed air emissions data from TA-50-1 (Radioactive 2453 

Liquid Waste Treatment Facility) and confirmed that air emissions were “insignificant relative to 2454 

other sources at LANL” (LANL 1997b), so the public dose from those emissions was not 2455 

analyzed.  For this new SWEIS, air emissions data from the Radioactive Liquid Waste Treatment 2456 

Facility were again reviewed for the period from 1999 to 2004.  This review of actual 2457 
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radiological air emissions showed a decreasing trend since 1992, with a low of 7.9 × 10-8 curies 2458 

per year recorded in 2004.  The six-year average for TA-50 emissions during that period 2459 

(1.1 × 10-7 curies) is far less than emissions from LANSCE (2,700 curies), the major contributor 2460 

to the public dose.  It is anticipated that air emissions data would remain the same for the 2461 

purposes of analyses presented in this new SWEIS, and therefore would result in insignificant 2462 

health-related impacts to the public compared to other sources. 2463 

To calculate these doses for this new SWEIS, the Clean Air Act Assessment Package – 1988 2464 

(CAP-88) software was used.  CAP-88 is an EPA-approved computer model for calculating the 2465 

effective dose equivalent to members of the public, as required by emission monitoring and 2466 

compliance procedures for DOE facilities [40 CFR Part 61.93 (a)].  CAP-88 uses modified 2467 

Gaussian plume equations to estimate the average dispersion of radionuclides released to the air 2468 

from up to six emitting sources.  The program computes radionuclide concentrations in air, rates 2469 

of deposition on ground surfaces, concentrations in food, and intake rates to people from 2470 

ingestion of food produced in the assessment area. 2471 

For this SWEIS, an estimated dose to the facility-specific MEI was calculated for each modeled 2472 

facility.  The location of each facility-specific MEI is where the dose from that facility’s 2473 

emissions to a member of the public would be largest, and is based on wind direction and 2474 

meteorological data for that facility.  Table 5–16 shows the distance and direction from each 2475 

facility to its facility-specific MEI.  Doses from all modeled facilities were calculated at the 2476 

facility-specific MEI location; thus, the dose to the facility-specific MEI represents the estimated 2477 

dose to an individual from the specific facility and all other modeled facilities.  The LANL site-2478 

wide MEI is the single highest facility-specific MEI; therefore, any other facility-specific MEI 2479 

doses would be less than the LANL site-wide MEI for the alternative under analysis. 2480 

Table 5–16  Distance and Direction from Key Facilities to the Facility-Specific Maximally 2481 

Exposed Individual 2482 

Key Facility MEI Distance Feet (meters) MEI Direction 

Chemistry and Metallurgy Research Building (TA-3–29) 3,575 (1,090) N 

Sigma Complex (TA-3–66) 3,560 (1,085) N 

Machine Shops (TA-3–102) 3,380 (1,030) N 

High Explosives Processing Facilities (TA-11) 4,300 (1,311) S 

High Explosives Testing Facilities (TA-15/36) 7,415 (2,260) NE 

Tritium Facilities (TA-16) 2,885 (879) SSE 

Pajarito Site (TA-18) 2,820 (860) NE 

Radiochemistry Facility (TA-48) 2,920 (890) NNE 

LANSCE (TA-53) 2,625 (800) NNE 

Solid Radioactive and Chemical Waste Facilities (TA-54) 1,195 (364) NE 

Plutonium Facility Complex (TA-55) 3,690 (1,125) N 

Non-Key Facilities (TA-21) 1,050 (320) N 

MEI = maximally exposed individual, TA = technical area, LANSCE = Los Alamos Neutron Science Center. 
 

Population dose estimates were made for the entire population within a 50-mile (80-kilometer) 2483 

radius of LANL by summing the estimated doses to all people within that radius.  The population 2484 

dose from each facility was modeled independently for each alternative.  The total dose from all 2485 
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facilities for one alternative represents the projected population dose from implementing that 2486 

alternative. 2487 

In addition to dose, estimates of risk to the public and the MEI were calculated.  Scientists and 2488 

decisionmakers quantify relationships among risks by using mathematical probabilities.  In this 2489 

SWEIS, risks are defined in terms of the number of additional latent cancer fatalities (excess 2490 

LCFs due to the estimated dose) from LANL operations.  The number of additional LCFs is 2491 

calculated as the product of the dose in units of person-rem and the risk factor (0.0006 LCF per 2492 

person-rem).  These estimates are intended to be conservative measures of the potential public 2493 

health impacts of the three alternatives for use in the decisionmaking process; they do not 2494 

necessarily accurately represent actual anticipated fatalities. 2495 

Tables 5–17 and 5–18 summarize the projected public doses resulting from normal operations 2496 

under each alternative for both an MEI near LANL property and the general population within 2497 

50 miles (80 kilometers) of LANL.  The potential impact from shutdown of LANSCE operations 2498 

under the Reduced Operations Alternative would substantially decrease the dose to the general 2499 

public and to the MEI.  Under all of the alternatives, the MEI would receive a smaller dose than 2500 

the exposure limits set by DOE and EPA. 2501 

2502 
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Table 5–17  Summary of Projected Doses to the Maximally Exposed Individual from 2502 

Normal Operations at LANL (millirem per year) 2503 

 No Action Alternative 
Reduced Operations 

Alternative 

Expanded Operations 
Alternative 

LANL Site-Wide 

Dose from MDA remediation only to LANL 
Site-Wide MEI 

Not applicable Not applicable less than 0.42 b 

Key Facilities a, Includes contributions from: 

 CMR Building 0.011 0.0034 0.011 

 Sigma Complex 0.0041 0.0060 0.0041 

 Machine Shops 0.00032 0.00045 0.00032 

 High Explosives Processing Facilities 1.3 × 10-6 1.8 × 10-6 1.3 × 10-6 

 High Explosives Testing Facilities 0.25 0.72 0.25 

 Tritium Facilities 0.0036 0.0045 0.0036 

 Pajarito Site 0.0070 0.0080 c 0.0070 c 

 Radiochemistry Facility 0.00029 0.00050 0.00029 

 LANSCE d 7.5 0 7.5 

 Solid Radioactive and Chemical Waste 
Facilities 0.0012 0.0012 0.0012 e 

 Plutonium Facility Complex 0.012 0.024 0.012 

Non-Key Facility (TA-21) 0.012 0.0071 0.012 f 

Total LANL Site-Wide MEI Dose 7.8 0.78 Less than 8.2 b 

MDA = material disposal area, MEI = maximally exposed individual, CMR = Chemistry and Metallurgy Research, 
LANSCE = Los Alamos Neutron Science Center, TA = technical area. 
a Under the No Action and the Expanded Operations Alternatives, the LANL site-wide MEI would be located near LANSCE.  

Under the Reduced Operations Alternative, the LANL site-wide MEI would be located near the High Explosives Testing 
(Firing Sites) at TA-36.   

b This dose could be smaller depending on which MDA is being remediated, whether the MDA is being capped or removed, 
the number of MDAs being remediated at one time, and whether exhumation occurs under a containment structure (see 
Appendix I). 

c Dose would be zero following shutdown of Pajarito Site (TA-18) starting in 2009. 
d The maximum dose to the MEI as a result of emissions from LANSCE would be limited to 7.5 millirem per year using 

administrative controls. 
e This dose could increase to 0.0018 millirem per year if the Decontamination and Volume Reduction System, the new TRU 

Waste Facility, and remote-handled transuranic waste retrieval and processing activities operated simultaneously (estimated 
to occur from 2012 through 2015). 

f Dose would be zero following decontamination, decommissioning, and demolition of TA-21 starting in 2009. 
 

 2504 

2505 
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Table 5–18  Summary of Projected Doses to the General Public Within 50 Miles 2505 

(80 kilometers) of Los Alamos National Laboratory from Normal Operations 2506 

(person-rem per year) 2507 

 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

LANL Site-Wide 

Dose from MDA remediation  Not applicable Not applicable Less than 6.2 a 

Key Facilities, Includes contributions from: 

 CMR Building 0.43 0.11 0.43 

 Sigma Complex 0.16 0.16 0.16 

 Machine Shops 0.01 0.01 0.01 

 High Explosives Processing Facilities 0.00005 0.00004 0.00005 

 High Explosives Testing Facilities 6.4 5.2 6.4 

 Tritium Facilities 0.09 0.09 0.09 

 Pajarito Site 0.23 0.23 b 0.23 b 

 Radiochemistry Facility 0.01 0.01 0.01 

 LANSCE 22 0 22 

 Solid Radioactive and Chemical Waste Facilities 0.04 0.04 0.04 c 

 Plutonium Facility Complex 0.19 0.19 0.20 

Non-Key Facility (TA-21)  0.09 0.09 0.09 d 

Total Dose to General Population  30 6.1 Less than 36.2 a 

MDA = material disposal area, CMR = Chemistry and Metallurgy Research, LANSCE = Los Alamos Neutron Science Center, 
TA = technical area. 
a This dose could be smaller depending on which MDAs are being remediated, whether the MDA are being capped or 

removed, the number of MDAs being remediated at one time, and whether exhumation occurs under a containment 
structure (see Appendix I). 

b  Dose would be zero following shutdown of Pajarito Site (TA-18) starting in 2009. 
c This dose could increase to 0.06 person-rem per year if the Decontamination and Volume Reduction System, the new TRU 

Waste Facility, and remote-handled transuranic waste retrieval and processing activities operated simultaneously (estimated 
to occur from 2012 through 2015). 

d Dose would be zero following decontamination, decommissioning, and demolition of TA-21 starting in 2009. 
 

5.6.1.1 No Action Alternative 2508 

Annual doses to the general public and the MEI under the No Action Alternative are generally 2509 

projected to remain at levels similar to those projected in the 1999 SWEIS Expanded Operations 2510 

Alternative.  The projected doses for the MEI and population are dominated by estimated 2511 

emissions from operations at LANSCE.  The projected doses also reflect the expected relocation 2512 

of certain tritium capabilities from the Chemistry and Metallurgy Research Building to the 2513 

Plutonium Facility Complex as well as the change in operating levels as the Tritium Facilities 2514 

(TA-21) begin DD&D.  2515 

Los Alamos National Laboratory Site-Wide Impacts 2516 

The projected annual collective dose to the population living within a 50-mile (80-kilometer) 2517 

radius of LANL could be as high as 30 person-rem for the No Action Alternative.  Nearly all of 2518 

this dose (greater than 99 percent) would result from Key Facilities operations; the remaining 2519 

contribution would come from non-Key Facility operations.  Overall, the projected dose of 2520 
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30 person-rem would result in no additional fatalities in the affected population (0.018 LCFs).  2521 

The doses to the general public and an MEI under the No Action Alternative are presented in 2522 

Table 5–19.  To put the doses into perspective, comparisons with natural background radiation 2523 

levels are included in the table. 2524 

Table 5–19  Annual Radiological Impacts on the Public from Los Alamos National 2525 

Laboratory Operations under the No Action Alternative 2526 

 
Population within 50 Miles 

(80 kilometers) a Maximally Exposed Individual 

Dose  30 person-rem 7.8 millirem (LANSCE MEI) b 

Latent cancer fatality risk c 0.018 4.7 × 10-6 

Regulatory dose limit d Not applicable 10 millirem 

Dose as a percent of regulatory limit  Not applicable 78 

Dose from background radiation e 135,000 person-rem 400 millirem 

Dose as a percent of background dose  0.02 2 

LANSCE = Los Alamos Neutron Science Center, MEI = maximally exposed individual. 
a The population estimated to be living within 50 miles (80 kilometers) of each Key Facility is unique for each facility.  The 

year 2000 estimates range from 271,568 to 404,913, depending on the facility used. 
b As a mitigating measure, operational controls at LANSCE would limit the MEI dose to 7.5 millirem per year. 
c Based on a risk estimate of 0.0006 LCF per person-rem. 
d 40 CFR Part 61 establishes an annual limit of 10 millirem via the air pathway to any member of the public from DOE 

operations. There is no standard for a population dose. 
e The annual individual dose from natural background radiation at LANL ranges from a low of about 300 to a high of about 

500 millirem (see Appendix C). 
 

Under this alternative, the LANL site-wide MEI would be located approximately 2,625 feet 2527 

(800 meters) north-northeast of LANSCE.  This is the location where the dose resulting from 2528 

emissions from all Key Facilities would be the highest.  The annual dose to the MEI under this 2529 

alternative could be up to 7.8 millirem.  This projected dose corresponds to an increased risk of 2530 

the MEI developing a fatal cancer due to LANL operations under the No Action Alternative of 2531 

about 1 in 213,000 (4.7 × 10-6) per year. 2532 

Specific Receptors 2533 

In addition to potential impacts to the public from the air exposure pathway, the risk to 2534 

individuals from ingestion of water, foodstuffs, and soils is analyzed in Appendix C.  These three 2535 

individual scenarios, collectively referred to as “specific receptors,” include a Los Alamos 2536 

County resident whose entire diet consists of locally produced foodstuffs, a user of outdoor 2537 

recreational resources, and a special pathways receptor who relies heavily on fish and wildlife for 2538 

subsistence.  Using the average consumption rates, Table 5–20 presents the projected doses to 2539 

these individuals and the associated risks of developing a fatal cancer.  Doses from a high 2540 

consumption rate were also analyzed and detailed in their respective tables in Appendix C.  The 2541 

total doses to each receptor as a result of the potential consumption at these higher rates would be 2542 

increased by a factor of less than three. 2543 
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Table 5–20  Annual Ingestion Pathway Dose for Average Consumption  2544 

Rates by Specific Receptors 2545 

 Dose (millirem) Cancer Fatality Risk a 

Offsite county resident 2.7 1.6 × 10-6 

Recreational resources user 4.0 2.4 × 10-6 

Special pathways receptor  4.5 2.7 × 10-6 
a Based on a risk estimate of 0.0006 LCF per person-rem.  
 

The associated LCF risks resulting from the doses shown in Table 5–20 would be about 1 in 2546 

230,000 for the offsite county resident, 1 in 180,000 for the recreational resources user, and 1 in 2547 

156,000 for the special pathways receptor per year.  These doses from ingestion would be almost 2548 

entirely due to naturally occurring radioactivity in the environment and contamination in water 2549 

and soils from worldwide fallout and past LANL operations.  The contribution to ingestion 2550 

pathway doses from current and projected future LANL operations tends to be extremely small 2551 

by comparison, largely due to the more stringent effluent control and waste management 2552 

practices now in use.  Accordingly, these ingestion pathway dose and risk values are expected to 2553 

remain essentially unchanged for some time and would apply to all three alternatives. 2554 

Technical Area Impacts 2555 

No measurable doses to the population or the site-wide MEI are expected to result from TA 2556 

impacts under the No Action Alternative outside those associated with Key Facilities operations 2557 

(as discussed below). 2558 

Key Facility Impacts 2559 

Los Alamos Neutron Science Center 2560 

Nearly all of the calculated MEI dose (96 percent) under the No Action Alternative would be 2561 

attributable to gaseous mixed activation products from operations at LANSCE.  Because of the 2562 

close proximity of the LANSCE facility to the LANL site boundary, gaseous mixed activation 2563 

product emissions remain the largest source of offsite dose from the airborne pathway.  As a 2564 

mitigating measure, administrative controls have been established at LANSCE that regulate 2565 

beam operations as emissions levels increase.  These controls require operational changes to 2566 

prevent the generation of excessive radioactive air emissions so that the maximum dose to the 2567 

LANL site-wide MEI from air emissions at LANSCE is 7.5 millirem per year, or less.  The 2568 

remainder of the dose to the LANL site-wide MEI as a result of LANL operations at all other 2569 

Key Facilities (0.3 millirem per year) is small compared to that from operations at LANSCE. 2570 

5.6.1.2 Reduced Operations Alternative 2571 

Under the Reduced Operations Alternative, a major decrease in doses to the public compared to 2572 

those under the No Action Alternative would result from lack of radiological air emissions from 2573 

LANSCE after potential shutdown. Doses lower than those under the No Action Alternative also 2574 

would be expected from reductions in high explosives processing and testing operations, and 2575 

from reduced emissions from the Chemistry and Metallurgy Research Building.  In 2009, 2576 

shutdown of Pajarito Site (TA-18) operations would further reduce doses to the public. 2577 
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Los Alamos National Laboratory Site-Wide Impacts 2578 

The projected annual collective dose to the population living within a 50-mile (80-kilometer) 2579 

radius of LANL, as shown in Table 5–21, could be as high as 6.1 person-rem under the Reduced 2580 

Operations Alternative.  Nearly all of this dose (greater than 98 percent) would come from Key 2581 

Facilities operations, and the remaining contribution would come from non-Key Facility 2582 

operations.  Overall, the projected annual collective dose of 6.1 person-rem would produce no 2583 

additional fatalities in the affected population (0.0038 LCFs). 2584 

Table 5–21  Annual Radiological Impacts on the Public from Los Alamos National 2585 

Laboratory Operations under the Reduced Operations Alternative 2586 

 
Population within 50 Miles 

(80 kilometers) a Maximally Exposed Individual 

Dose b 6.1 person-rem 0.78 millirem (TA-36 MEI) 

Latent cancer fatality risk c 0.0037 4.7 × 10-7 

Regulatory dose limit d Not applicable 10 millirem 

Dose as a percent of regulatory limit  Not applicable 7.8 

Dose from background radiation e 135,000 person-rem 400 millirem 

Dose as a percent of background dose  0.005 0.2 

TA = technical area, MEI = maximally exposed individual, MDA = material disposal area. 
a The population estimated to be living within 50 miles (80 kilometers) of each Key Facility is unique for each facility.  The 

year 2000 estimates range from 271,568 to 404,913, depending on the facility used. 
b Shutdown of TA-18 in 2009 would result in a decrease in the population dose of 0.23 person-rem and a negligible decrease 

in the MEI dose. 
c Based on a risk estimate of 0.0006 LCF per person-rem.  
d 40 CFR Part 61 establishes an annual limit of 10 millirem via the air pathway to any member of the public from DOE 

operations.  There is no standard for a population dose. 
e The annual individual dose from natural background radiation at LANL ranges from a low of about 300 to a high of about 

500 millirem (see Appendix C).  
 

The LANL site-wide MEI under this alternative would be located 7,415 feet (2,260 meters) 2587 

northeast of the High Explosives Testing Facilities at TA-36.  This is the location where the dose 2588 

resulting from emissions from all Key Facilities would be the highest.  The estimated dose to this 2589 

MEI would be 0.78 millirem per year for the foreseeable future.  This projected dose corresponds 2590 

to an increased risk of the MEI developing a latent fatal cancer as a result of LANL operations 2591 

under the Reduced Operations Alternative of about 1 in 2.1 million (4.7 × 10-7) per year. 2592 

Specific Receptors 2593 

The risk to the public specific receptors from ingestion of foodstuffs and water under the 2594 

Reduced Operations Alternative does not differ from that described under the No Action 2595 

Alternative, as most of the risk is attributable to existing levels of contamination, not future 2596 

operations at LANL. 2597 

Technical Area Impacts 2598 

No measurable doses to the population or the site-wide MEI are expected to result from TA 2599 

impacts under the Reduced Operations Alternative other than those associated with Key 2600 

Facilities operations (discussed below). 2601 
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Key Facility Impacts 2602 

Los Alamos Neutron Science Center 2603 

Under this alternative, operations at LANSCE would not be active and high explosives 2604 

processing and testing would be reduced by 20 percent, resulting in a 79 percent reduction in the 2605 

total projected dose to the population compared to the dose for the No Action Alternative. 2606 

High Explosives Testing Facilities 2607 

Long-lived uranium isotope emissions from the reduced level of activities at the High Explosives 2608 

Testing Facilities at TA-15 and TA-36 would produce the majority of the population dose 2609 

(80 percent).  Because the location of the LANL site-wide MEI under the Reduced Operations 2610 

Alternative would change from the location of the MEI associated with the No Action 2611 

Alternative, the dose contributions from each Key Facility to the new MEI location would be 2612 

different.  For instance, although there is a 20 percent reduction in high explosives testing under 2613 

the Reduced Operations Alternative, the dose to the LANL site-wide MEI from operations at the 2614 

High Explosives Testing Facilities under this alternative is projected to be 0.72 millirem per year, 2615 

compared to a dose of 0.25 millirem from high explosives testing under the No Action 2616 

Alternative.  In fact, more than 90 percent of the dose to the MEI under the Reduced Operations 2617 

Alternative would come from emissions of uranium isotopes produced at the High Explosives 2618 

Testing Facilities. 2619 

Pajarito Site 2620 

Starting in 2009, a decrease in the population dose of 0.23 person-rem per year would result from 2621 

shutdown of operations at the Pajarito Site (TA-18).  The population dose from the Reduced 2622 

Operations Alternative would therefore decline by approximately 4 percent beginning in 2009. 2623 

Chemistry and Metallurgy Research Building 2624 

Limited operation of the Chemistry and Metallurgy Research Building under this alternative 2625 

would decrease the dose to the population surrounding LANL population by 0.32 person-rem, 2626 

which is reflected in the estimated population dose of 6.1 person-rem per year. 2627 

5.6.1.3 Expanded Operations Alternative 2628 

Under the Expanded Operations Alternative, there would be increased levels of activities at 2629 

certain facilities in addition to construction projects, as well as some reduced activities.  2630 

Operations resulting from LANSCE’s refurbishment could increase air emissions, including 2631 

radiological emissions (and consequential dose), due to enhanced operational availability of the 2632 

accelerator facilities.  There also would be an increase in pit production within the Plutonium 2633 

Facility Complex (TA-55) of up to 50 pits per year under single-shift operations (80 pits per year 2634 

using multiple shifts), which would produce additional radiological air emissions.  Under this 2635 

alternative, there could be an additional temporary or one-time dose to the public from removal 2636 

of waste from the MDAs, which would last until MDA exhumations are completed.  Actions 2637 

proposed under this alternative that would result in smaller doses include completion of DD&D 2638 

of buildings at TA-21 and shutdown of SHEBA operations at TA-18. 2639 



Chapter 5 – Environmental Consequences 
 
  

 
7/9/2007 Concurrence Draft 5-97 

Los Alamos National Laboratory Site-Wide Impacts 2640 

The projected annual collective dose to the population living within a 50-mile (80-kilometer) 2641 

radius of LANL, as shown in Table 5–22, could be as high as 36 person-rem for the Expanded 2642 

Operations Alternative; 30 person-rem of that total dose would come from operations at the Key 2643 

Facilities and the remaining 6 person-rem from removal activities at the various MDAs.  Overall, 2644 

the projected dose of 36 person-rem would result in no additional fatalities in the affected 2645 

population (0.022 LCFs). 2646 

Table 5–22  Annual Radiological Impacts on the Public from Los Alamos National 2647 

Laboratory Operations under the Expanded Operations Alternative 2648 

 
Population within 50 Miles 

(80 kilometers) a MEI 

Dose b 36 person-rem 8.2 millirem (LANSCE MEI) c 

Latent cancer fatality risk d  0.022 4.9 × 10-6 

Regulatory dose limit e  Not applicable 10 millirem 

Dose as a percent of regulatory limit  Not applicable 82 

Dose from background radiation f 135,000 person-rem 400 millirem 

Dose as a percent of background dose  0.027 2.1 

LANSCE = Los Alamos Neutron Science Center, MEI = maximally exposed individual, MDA = material disposal area. 
a  The population estimated to be living within 50 miles (80 kilometers) of each Key Facility is unique for each facility.  The 

year 2000 estimates range from 271,568 to 404,913, depending on the facility used. 
b  These reflect the additional doses to the public from remediation of the larger MDAs and the simultaneous operation of the 

Decontamination and Volume Reduction System, the new TRU Waste Facility, and remote-handled transuranic waste 
retrieval and processing activities.  The shutdown of TA-18 and TA-21 in 2009 would result in a decrease in population 
dose of 0.32 person-rem and a negligible decrease in MEI dose.  

c As a mitigating measure, operational controls at LANSCE would limit the MEI dose to 7.5 millirem per year.  Population 
and MEI doses are projected at 6.2 person-rem and 0.42 millirem respectively, and are attributable to MDA remediation. 

d Based on a risk estimate of 0.0006 LCF per person-rem. 
e 40 CFR Part 61 establishes an annual limit of 10 millirem via the air pathway to any member of the public from DOE 

operations.  There is no standard for a population dose. 
f  The annual individual dose from natural background radiation at LANL ranges from a low of about 300 to a high of about 

500 millirem. 
 

Under this alternative, the LANL site-wide MEI would be located 2,625 feet (800 meters) north-2649 

northeast of LANSCE.  This is the location where the dose resulting from emissions from all Key 2650 

Facilities would be the highest.  Including the additional dose from remediation activities at the 2651 

MDAs under this Alternative could bring the MEI dose to about 8.2 millirem.  This projected 2652 

dose corresponds to an increased risk of developing a latent fatal cancer for the MEI from LANL 2653 

operations under the Expanded Operations Alternative of about 1 in 203,000 (4.9 × 10-6) per 2654 

year. 2655 

The various effects of radiological air emissions from the major MDA remediation activities, 2656 

canyon cleanups, and other Consent Order actions could range from small long-term to 2657 

temporary short-term doses to the public under the Expanded Operations Alternative.  Under the 2658 

MDA Capping Option, although the waste would remain in place, the long-term doses to the 2659 

public would be reduced.  The potential for radionuclides to be dispersed into the air would be 2660 

reduced by the improved covers, which also would reduce doses.  The MDA Removal Option 2661 

would result in lower long-term risks to the public because the bulk of the contamination would 2662 

be removed from the site.  In the short term, however, the release of radionuclides into the air 2663 
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during removal could result in higher radiological doses to the public.  If that removal took place 2664 

under a containment structure, radiological air emissions would be filtered before exiting the 2665 

structure, resulting in lower short-term doses to the public. 2666 

Under the MDA Removal Option, various radiological air emissions could be released depending 2667 

on the inventory of radionuclides at the MDA being remediated and whether the removal was 2668 

performed under a containment structure.  These removal activities would be completed within a 2669 

finite time of a few months to several years, depending on the MDA.  For that specified amount 2670 

of time, there would be an additional dose to the public resulting from emissions released during 2671 

the removal of the MDA.  There are several large MDAs to be remediated.  The total estimated 2672 

dose to the public (6.2 person-rem per year) within 50 miles (80 kilometers) of operations at 2673 

LANL under this alternative is based on a conservative assumption that all MDAs would be 2674 

exhumed at the same time. 2675 

The same factors—the inventory of radionuclides present in a given MDA and whether or not a 2676 

containment structure is used—would affect the dose to the MEI.  In addition, the location of the 2677 

MDA being remediated could affect the dose an MEI would receive.  The impacts of remediating 2678 

the MDAs on the LANL site-wide MEI were analyzed in Appendix I.  Removal activities at each 2679 

MDA could contribute to the dose received by the LANL site-wide MEI under the Expanded 2680 

Operations Alternative, who is assumed to be located northeast of LANSCE near the East Gate.  2681 

Assuming all the large MDAs were remediated at the same time, the portion of the estimated 2682 

dose to the LANL site-wide MEI contributed by MDA removal activities would be no more than 2683 

0.42 millirem in any given year. 2684 

Specific Receptors 2685 

The risk to the public specific receptors from ingestion of foodstuffs and water under the 2686 

Expanded Operations Alternative would not differ from that described under the No Action 2687 

Alternative, as most of the risk is attributable to the existing levels of contamination, not future 2688 

operations at LANL. 2689 

Technical Area Impacts 2690 

No measurable doses to the population or the site-wide MEI are expected to result from TA 2691 

impacts under the Expanded Operations Alternative apart from those associated with Key 2692 

Facilities operations (discussed below) or MDA remediation activities (discussed above). 2693 

Key Facility Impacts 2694 

Under the Expanded Operations Alternative, impacts to the public from activities at the Key 2695 

Facilities, including both increases in some activities and decreases in others, would be similar to 2696 

those under the No Action Alternative.  The change in the location of emissions from the 2697 

Chemistry and Metallurgy Research Building in TA-3 to the Chemistry and Metallurgy 2698 

Replacement Facility in TA-55 would have little effect on doses to the public compared to 2699 

impacts from operations at LANSCE.  Increased pit production at the Plutonium Facility 2700 

Complex in TA-55 would cause a small increase in emissions, but the resulting doses to the 2701 

public would be relatively small compared to the contribution from activities at LANSCE.  2702 

Similarly, if the evaporation tank auxiliary action were implemented under the Radioactive 2703 
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Liquid Waste Treatment Facility Upgrade, the doses that would result from the tank air emissions 2704 

(primarily tritium) would be small and bounded by the impacts from other key facilities. 2705 

Los Alamos Neutron Science Center 2706 

Over 60 percent of the projected population dose (22.3 person-rem per year) would result from 2707 

radiological air emissions from LANSCE (TA-53).  Similar to the No Action Alternative, the 2708 

majority of the dose to the LANL site-wide MEI under the Expanded Operations Alternative 2709 

would result from emissions of gaseous mixed activation products from operations at LANSCE.  2710 

Because of the close proximity of LANSCE to the LANL site boundary, gaseous mixed 2711 

activation product emissions remain the greatest source of offsite dose via the airborne pathway.  2712 

If the LANSCE Refurbishment Project were implemented, the dose from air emissions at 2713 

LANSCE to the LANL site-wide MEI could potentially increase.  As described in the No Action 2714 

Alternative (see Section 5.6.1.1), however, the dose to the LANL site-wide MEI from air 2715 

emissions at LANSCE would be limited by operational controls to 7.5 millirem per year. 2716 

High Explosives Testing Facilities 2717 

An additional 18 percent of the dose (6.4 person-rem per year) to the public would come from 2718 

operations at the High Explosives Testing Facilities (TA-15 and TA-36). 2719 

Solid Radioactive and Chemical Waste Facilities 2720 

Implementation of the Waste Management Facilities Transition Project would result in relatively 2721 

small additional impacts to the population near LANL.  From 2012 through 2015, there would be 2722 

a potential for simultaneous operation of the Decontamination and Volume Reduction System, 2723 

the new TRU Waste Facility, and remote-handled transuranic waste retrieval and processing 2724 

activities.  Resulting impacts to the population from operations of these systems during this time 2725 

would be negligible (an additional 0.02 person-rem per year) and are included in Table 5–22.  2726 

Long-term impacts to the public would include a reduction in dose due to eventual removal of 2727 

stored wastes in Area G. 2728 

Plutonium Facility Complex 2729 

The higher level of activity at the Plutonium Facility Complex associated with increased pit 2730 

production also would result in a small increase in the dose to the public to 0.20 person-rem per 2731 

year.  The higher level of activity at the Plutonium Facility Complex associated with increased 2732 

pit production would cause a negligible increase in the dose to the LANL site-wide MEI (less 2733 

than 0.001 millirem). 2734 

Pajarito Site and Tritium Facilities 2735 

Starting in 2009, the estimated population dose would decrease slightly (by 0.32 person-rem per 2736 

year) due to elimination of emissions from activities at the Pajarito Site at TA-18 and the Tritium 2737 

Facility at TA-21.  The lack of activity at the Pajarito Site (TA-18) and the Tritium Facility 2738 

(TA-21) would have a small effect (a decrease of 0.02 millirem per year) on the dose to the MEI 2739 

compared to the dose from operations at LANSCE (7.5 millirem per year). 2740 
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5.6.2 Chemical Impacts on the Public 2741 

5.6.2.1 No Action Alternative 2742 

Key Facilities 2743 

The combined cancer risk due to all carcinogenic pollutants from all TAs, as analyzed in the 2744 

1999 SWEIS, was dominated by chloroform emissions expected from the Bioscience Facilities 2745 

(formerly the Health Research Laboratory) (see Tables 5–23 and 5–24).  Assuming that 2746 

100 percent of the chloroform used was emitted (and assuming no change in other carcinogenic 2747 

pollutant emissions compared to those evaluated), the estimated combined incremental cancer 2748 

risk at the Los Alamos Medical Center would be slightly above the guideline value of 1 in a 2749 

million (1.0 × 10-6).  In other words, one person in a population of a million would develop 2750 

cancer if this population were exposed to this concentration over a lifetime, a level of concern 2751 

established in the Clean Air Act.  It is known, however, that less than 100 percent of the 2752 

chloroform used is emitted as a toxic air pollutant (as much as 25 pounds per year [8 liters per 2753 

year] were disposed of as liquid chemical waste); thus, the incremental cancer risk under the 2754 

No Action Alternative would be less than the guideline value.  In addition, recent use of 2755 

chloroform has been about 30 percent of the use projected for the Expanded Operations 2756 

Alternative described in the 1999 SWEIS.  Based on the information discussed above, toxic air 2757 

pollutants released under this new SWEIS No Action Alternative are not expected to cause air 2758 

quality impacts that would affect human health and the environment. 2759 

Table 5–23  Estimated Annual Emission Rates of Carcinogenic Pollutants that 2760 

Could Be Released from the Health Research Laboratory of the 2761 

Technical Area 43 Facilities  2762 

Annual Average Emission Rates 
Pollutants Stack ID Pounds per Year Grams per Second 

Building 247 0.00586 8.44 × 10-8 

Building 124/126 0.00586 8.44 × 10-8 

N. Side FH 0.00586 8.44 × 10-8 

Acrylamide 

S. Side FH 0.00586 8.44 × 10-8 

Building 247 2.2 0.0000317 

Building 124/126 21.3 0.000307 

N. Side FH 21.3 0.000307 

Chloroform 

S. Side FH 21.3 0.000307 

Building 247 0.173 0.0000025 

Building 124/126 1.68 0.0000241 

N. Side FH 1.68 0.0000241 

Formaldehyde 

S. Side FH 1.68 0.0000241 

N. Side FH 0.946 0.0000136 Methylene Chloride 

S. Side FH 0.946 0.0000136 

Trichloroethylene N. Side FH 10.2 0.000147 

Source:  DOE 1999a. 
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Table 5–24  Results of the Dispersion Modeling Analysis of Carcinogenic Pollutants from 2763 

the Health Research Laboratory at Technical Area 43  2764 

Carcinogenic Pollutants Estimated Annual Concentration (micrograms per cubic meter) 

Acrylamide 0.0000115 

Chloroform 0.0304 

Formaldehyde 0.0024 

Methylene Chloride 0.00078 

Trichloroethylene 0.00334 

Source:  DOE 1999a. 
 

Public health consequences from emissions of beryllium, lead, and depleted uranium from the 2765 

High Explosives Testing Facilities (see Table 5−9) were analyzed by calculating hazard indices 2766 

for lead and depleted uranium and calculating the excess LCFs from beryllium.  A hazard index 2767 

equal to or above 1 is considered consequential from a human toxicity standpoint.  Beryllium has 2768 

no established EPA reference dose from which to calculate the hazard index.  The worst-case 2769 

hazard indices for lead and depleted uranium were less than 0.000015 and 0.000065, 2770 

respectively.  The excess LCFs from beryllium were estimated to be 1 in 2,780,000 (3.6 × 10-7) 2771 

(DOE 1999a).  Use of foam to control emissions from the High Explosives Testing Facilities 2772 

would further reduce these emissions and health effects by about 50 to 95 percent (LANL 2006). 2773 

Emissions from beryllium sources currently at the Beryllium Technology Center in the Sigma 2774 

Complex (TA-3) and Plutonium Facility Complex (TA-55) (see Table 5−10) are controlled by 2775 

HEPA filtration with a removal efficiency of 99.95 percent.  The maximum cancer risk of 2776 

beryllium releases from TA-3 using its unit risk factor is approximately 1 in 415 million 2777 

(2.41 × 10-9), which is below the guideline value of 1 in a million (1.0 × 10-6).  In other words, 2778 

one person in a population of a million would develop cancer if this population were exposed to 2779 

this concentration over a lifetime, a level of concern established in the Clean Air Act.  The 2780 

maximum combined cancer risk of beryllium releases from TA-55 using its unit risk factor is 2781 

approximately 1 in 4.3 billion (2.35 × 10-10), which is also below the guideline value of 1 in a 2782 

million (1.0 × 10-6) (DOE 1999a). 2783 

5.6.2.2 Reduced Operations Alternative 2784 

Key Facilities 2785 

Public risk resulting from chemical releases under the Reduced Operations Alternative would be 2786 

approximately the same as those associated with the No Action Alternative.  There would be a 2787 

reduction in risks associated with high explosives processing and testing activities because these 2788 

activities would be reduced by 20 percent under this alternative.  There also would be minor 2789 

reductions in risk to the public as a result of shutting down operations at LANSCE and the 2790 

Pajarito Site (TA-18) under this alternative. 2791 
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5.6.2.3 Expanded Operations Alternative 2792 

Key Facilities 2793 

Public risk resulting from chemical releases under the Expanded Operations Alternative would 2794 

be approximately the same as those associated with the No Action Alternative, except for a small 2795 

increase (2.5 percent) in risk due to high explosives processing activities. 2796 

5.6.3 Worker Health 2797 

Worker risks associated with continued operations at LANL include radiological (ionizing and 2798 

non-ionizing) risks, chemical exposure risks, and risk of injury during normal operations.  The 2799 

consequences to worker health from implementing the No Action, Reduced Operations, and 2800 

Expanded Operations Alternatives are discussed below. 2801 

DOE has developed new regulations to require non-nuclear DOE contractors to comply with 2802 

relevant Occupational Safety and Health Administration safety and health standards.  2803 

Noncompliance could result in monetary fines.  This is the first DOE regulation to provide for 2804 

the protection of non-nuclear contractor workers.  This new rule, 10 CFR Part 851, goes into 2805 

effect on February 7, 2007, to allow 1 year for contractor and site management compliance 2806 

training (DOE 2006). 2807 

5.6.3.1 No Action Alternative 2808 

Ionizing Radiation Consequences 2809 

Table 5–25 presents the projected worker exposure from normal operations under the No Action 2810 

Alternative.  This projection is larger than the average annual worker dose shown in Chapter 4, 2811 

Section 4.6.2.1, because it includes the dose associated with achieving a production level of 2812 

20 pits per year at TA-55, as well as the dose from increased levels of activity associated with 2813 

additional personnel working in the new Chemistry and Metallurgy Research Replacement 2814 

Facility.  This projected collective worker dose represents the dose to the LANL workforce for 2815 

the foreseeable future under the No Action Alternative. 2816 

Table 5–25  Projected Worker Radiation Exposure under the No Action Alternative 2817 

Collective worker dose (person-rem per year) 280 

Number of workers with measurable dose 2,018 

Excess LCF risk per year among worker population 0.17 a 

Average individual worker measurable dose (millirem) 139 

Excess LCF risk per year for average individual worker 0.000083 a 

DOE limit on annual worker radiation exposure (millirem) 5,000 

LANL average individual worker dose as a percentage of DOE limit (percent) 2.8 

LCF = latent cancer fatality. 
a Based on a risk estimate of 0.0006 LCF per person-rem (see Appendix C). 
 

Worker exposures to radiation and radioactive materials in radiological control areas would be 2818 

controlled using established procedures that require doses to be kept as low as reasonably 2819 
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achievable (ALARA).  Potential hazards would be evaluated as part of the radiation worker and 2820 

occupational safety programs at LANL.  Nonroutine construction activities may require special 2821 

work permits and worker protection measures for specific locations and activities.  2822 

DOE limits set the standard for worker exposure at 5,000 millirem per year whole body dose 2823 

equivalent.  In 10 CFR Part 835, DOE requires the ALARA process to be applied to reduce 2824 

worker exposure to ionizing radiation.  DOE has set an administrative control level of 2825 

2,000 millirem per year for an individual worker exposure (DOE 1999e).  This level can be 2826 

intentionally exceeded only with higher-level management approvals. 2827 

Under the No Action Alternative, the average individual worker dose of 139 millirem per year 2828 

represents an increased risk of developing a latent fatal cancer of approximately 1 in 12,000 2829 

(8.3 × 10-5) per year of operations.  In addition to the 2,018 workers expected to receive a 2830 

measurable dose, under the No Action Alternative, over 11,000 LANL workers or approximately 2831 

85 percent of the workforce would not likely receive any measurable dose during a year of 2832 

normal operations. 2833 

Non-ionizing Radiation Consequences 2834 

Under the No Action Alternative, negligible effects on LANL worker health from normal 2835 

operations of non-ionizing radiation sources, infrared radiation from instrumentation and 2836 

welding, lasers, magnetic and electromagnetic fields, and microwaves would likely continue. 2837 

Biological Agent Exposure Consequences 2838 

Under the No Action Alternative, there would be negligible effects on LANL worker health from 2839 

normal operations of the existing Biosafety Level 1 and 2 facilities.  As explained in 2840 

Appendix C, workers are protected by a combination of microbiological safety practices, safety 2841 

equipment acting as primary barriers, and facilities that provide secondary barriers to preclude 2842 

contamination or infection by biological agents. 2843 

Chemical Exposure Consequences 2844 

Occasional reportable, but minor, chemical exposures could occur at the rate of one to three 2845 

incidents annually due to worker exposure to airborne asbestos, lead paint particles, crystalline 2846 

silica, fuming perchloric acid, hydrofluoric acid, or acids or alkalis (via skin contact). 2847 

Operation of the Beryllium Technology Center in the Sigma Complex presents a potential risk of 2848 

worker exposure to beryllium.  Other uses of beryllium at LANL include metals applications, 2849 

which present little risk.  The annual worker risk associated with high-explosives-testing-related 2850 

applications of beryllium (evaluated as a carcinogen in the 1999 SWEIS) at LANL was estimated 2851 

to be less than 1 in 2.7 million (3.6 × 10-7).  This estimate is still valid under the No Action 2852 

Alternative of this SWEIS.  2853 

Occupational Injuries and Illness 2854 

Occupational injury and illness rates under the No Action Alternative are projected to follow the 2855 

patterns observed from 1999 through 2005, as reported in Chapter 4, Section 4.6.2.1.  Using 2856 
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LANL’s average rates during this period, there would be 2.40 recordable cases and 1.18 cases 2857 

when workers missed days or their activities were restricted or transferred due to an occupational 2858 

injury or illness for every 200,000 hours worked.  These rates are well below industry averages, 2859 

which in 2004 were 4.8 recordable cases and 2.5 cases where days were missed as a result of an 2860 

occupational injury or illness (BLS 2005).  Assuming that LANL’s employment levels remain at 2861 

current levels as expected (see Section 5.8.1.1), there would be approximately 311 recordable 2862 

cases of occupational injury and illness and approximately 153 cases that resulted in days away 2863 

or restricted or transferred duties per year.  No fatalities would be expected under this alternative. 2864 

5.6.3.2 Reduced Operations Alternative 2865 

Ionizing Radiation Consequences 2866 

As shown in Table 5–26, under the Reduced Operations Alternative, involved workers would be 2867 

exposed to lower cumulative doses of ionizing radiation from normal operations at LANL than 2868 

under the No Action Alternative due to the potential shutdown of LANSCE and TA-18 2869 

operations. 2870 

Table 5–26  Projected Worker Exposure to Radiation under the 2871 

Reduced Operations Alternative 2872 

Collective worker dose (person-rem per year) 257 

Number of workers with measurable dose 1,659 

Excess LCF risk per year among worker population 0.15 a 

Average individual worker measurable dose (millirem per year) 155 

Excess LCF risk per year for average individual worker 0.000093 a 

DOE limit on annual worker radiation exposure (millirem per year)  5,000 

LANL average individual worker dose as a percentage of DOE limit (percent) 3.1 

LCF = latent cancer fatality. 
a Based on a risk estimate of 0.0006 LCFs per person-rem (see Appendix C). 
 

The average dose received by workers is projected to increase slightly from 139 millirem per year 2873 

to 155 millirem per year under the Reduced Operations Alternative compared to the No Action 2874 

Alternative.  This is due to a decrease in the number of workers who would receive less than the 2875 

average dose under this alternative.  The average individual worker dose of 155 millirem per year 2876 

represents an increased risk of developing a latent fatal cancer of approximately 1 in 10,750 2877 

(9.3 × 10-5) per year of operation.  Similar to the No Action Alternative, 1,659 workers would be 2878 

expected to receive a measurable dose, but over 11,000 LANL workers or over 87 percent of the 2879 

workforce would not be expected to receive any measurable dose during a year of normal 2880 

operations under the Reduced Operations Alternative. 2881 

Non-ionizing Radiation Consequences 2882 

Under the Reduced Operations Alternative, negligible effects on LANL worker health from non-2883 

ionizing radiation sources, infrared radiation from instrumentation and welding, lasers, magnetic 2884 

and electromagnetic fields, and microwaves would likely continue. 2885 
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Biological Agent Exposure Consequences 2886 

Under the Reduced Operations Alternative, effects on LANL worker health from normal 2887 

operations would not be substantially different from those under the No Action Alternative. 2888 

Chemical Exposure Consequences 2889 

Under the Reduced Operations Alternative, chemical exposure consequences to workers would 2890 

likely be small and not substantially different than those under the No Action Alternative. 2891 

Occupational Injuries and Illness 2892 

Under the Reduced Operations Alternative, the number of occupational injuries and illnesses 2893 

would likely be smaller than those observed under the No Action Alternative due to a smaller 2894 

projected workforce, as discussed in Section 5.8.1.2.  Using LANL’s average rates, there would 2895 

be approximately 300 recordable cases of occupational injury and illness and approximately 2896 

147 cases that result in days away or restricted or transferred duties per year, compared to 311 2897 

and 153, respectively, under the No Action Alternative.  No fatalities would be expected under 2898 

this alternative. 2899 

5.6.3.3 Expanded Operations Alternative 2900 

Ionizing Radiation Consequences 2901 

As shown in Table 5–27, the expansion of certain radiologically intensive operations at LANL 2902 

would increase cumulative worker dose and annual average worker exposure under the Expanded 2903 

Operations Alternative.  Operations expected to expand under this alternative include pit 2904 

production, remediation of a number of large MDAs, and DD&D of a number of TAs.  In the 2905 

long run, DD&D of the TAs and closure of many facilities such as those associated with the 2906 

MDAs at LANL and older waste management facilities in TA-54, Area G, should reduce 2907 

workers’ annual radiation exposures. 2908 

Table 5–27  Projected Worker Exposure to Radiation under the Expanded 2909 

Operations Alternative 2910 

 
With MDA 

Removal Option 
With MDA 

Capping Option 

Collective worker dose (person-rem per year) 543   407  

Number of workers with measurable dose 3,849 2,344 

Excess LCF risk per year among worker population 0.33 a 0.24 a 

Average individual worker measurable dose (millirem per year) 141 174 

Excess LCF risk per year for average individual worker 8.5 × 10-5 a 0.00010 a 

DOE limit on annual worker radiation exposure (millirem per year)  5,000 5,000 

LANL average individual worker dose as a percentage of DOE limit 
(percent) 

2.8 3.5 

MDA = material disposal area, LCF = latent cancer fatality. 
a Based on a risk estimate of 0.0006 LCFs per person-rem (see Appendix C). 
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The largest factors affecting worker dose under this alternative are increased pit production at 2911 

TA-55 from 20 plutonium pits per year to 50 pits per year under single-shift operations (80 pits 2912 

per year using multiple shifts) and remediation of the MDAs.  The contribution to the collective 2913 

worker dose from production of 20 pits per year is 90 person-rem per year under the No Action 2914 

Alternative compared to 220 person-rem from production of up to 80 pits per year under the 2915 

Expanded Operations Alternative.  Remediation of the MDAs under this alternative also is 2916 

expected to add to the site-wide collective worker dose.  If the MDA Removal Option were 2917 

pursued, it would add an average of 137 person-rem per year to the site-wide collective worker 2918 

dose.  If the MDA Capping Option were pursued, it would add an average of just over 1 person-2919 

rem per year to the site-wide collective worker dose.  DD&D activities across the site would add 2920 

another 6 person-rem per year to the site-wide collective worker dose.  Conversely, cessation of 2921 

SHEBA operations at TA-18 would reduce LANL’s site-wide collective worker dose under the 2922 

Expanded Operations Alternative by 10 person-rem per year. 2923 

Under the Expanded Operations Alternative – MDA Removal Option, the average individual 2924 

worker dose of 141 millirem per year represents an increased risk of developing a latent fatal 2925 

cancer of approximately 1 in 11,800 (8.5 × 10-5) per year of operations.  Under the Expanded 2926 

Operations Alternative – MDA Capping Option, the average individual worker dose of 2927 

174 millirem per year represents an increased risk of developing a latent fatal cancer of 2928 

approximately 1 in 10,000 (1.0 × 10-4) per year of operations. 2929 

Waste management workers, who currently receive an average dose of approximately 2930 

163 millirem annually, would receive a lower annual dose under the Expanded Operations 2931 

Alternative after 2015.  By the end of 2015, all legacy transuranic waste would be removed from 2932 

the site and shipped to the Waste Isolation Pilot Plant (WIPP).  Direct penetrating radiation levels 2933 

in Area G, which currently measure above background levels in certain areas, would decrease to 2934 

within background levels by this time.  Waste management workers would still process newly 2935 

generated transuranic waste at the proposed new TRU Waste Facility (to be built in either TA-50 2936 

or TA-63), but their exposures would be smaller than those currently observed because 2937 

management of the newly generated waste would not be as time-intensive as currently required.  2938 

Workers associated with retrieval of remote-handled transuranic waste from below-ground 2939 

storage between 2011 and 2015 could see increases in radiation exposure, but their exposures 2940 

would be monitored and engineering and administrative controls would be used to ensure their 2941 

exposures are ALARA and within administrative control levels. 2942 

Non-ionizing Radiation Consequences 2943 

Under the Expanded Operations Alternative, negligible effects on LANL worker health from 2944 

non-ionizing radiation sources, infrared radiation from instrumentation and welding, lasers, 2945 

magnetic and electromagnetic fields, and microwaves would likely continue. 2946 

Biological Agent Exposure Consequences 2947 

Under the Expanded Operations Alternative, effects on LANL worker health from normal 2948 

operations would not be substantially different from those under the No Action Alternative. 2949 
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Chemical Exposure Consequences 2950 

Under the Expanded Operations Alternative, chemical exposure consequences to workers would 2951 

likely be small and not substantially different from those under the No Action Alternative. 2952 

Occupational Injuries and Illness 2953 

As shown in Table 5–28, the projected number of annual occupational injuries and illnesses 2954 

would be higher under the Expanded Operations Alternative compared to the No Action 2955 

Alternative.  This is due to two main factors.  First, the size of the workforce is expected to 2956 

continue to grow under this alternative, as discussed in Section 5.8.1.3.  Second, more 2957 

construction, DD&D, and remediation work is expected under the Expanded Operations 2958 

Alternative, and these activities have higher incidence rates of occupational injuries and illnesses 2959 

than the other types of work being performed at LANL. 2960 

Table 5–28  Annual Projected Occupational Injuries and Illnesses Under the Expanded 2961 

Operations Alternative 2962 

 
Total 

Recordable Cases 
Cases Resulting in Days Away, 

Restricted, or Transferred 
General Laboratory Operations a 291.4 143.2 
Construction 21.3 10.4 
Remediation (MDA Removal Option) 35.1 17.1 
Decontamination, decommissioning, and demolition 2.4 1.2 
Total 350.2 171.9 
MDA = material disposal area. 
a Based on LANL averages of 2.40 total recordable cases and 1.18 cases resulting in days away, restricted, or transferred per 

200,000 hours worked. 
 

While both total recordable cases and cases resulting in days away or restricted or transferred 2963 

duties would be 12 to 13 percent higher under the Expanded Alternative compared to the No 2964 

Action Alternative, no fatalities are expected under this alternative. 2965 

5.7 Cultural Resources 2966 

Potential impacts to cultural resources were assessed under the No Action, Reduced Operations, 2967 

and Expanded Operations Alternatives.  Cultural resources include archaeological resources, 2968 

historic buildings and structures, and traditional cultural properties.  Information used for impact 2969 

assessment was derived from the results of systematic cultural resource inventories on LANL. 2970 

The analysis of impacts to cultural resources addressed potential direct and indirect impacts at 2971 

each site from construction and operation.  Direct impacts included those resulting from 2972 

groundbreaking activities associated with new construction, building modifications, and 2973 

demolition, as appropriate.  Indirect impacts included those associated with reduced access to 2974 

resource sites, as well as with increased stormwater runoff, traffic, and visitation to sensitive 2975 

areas.  The locations of known cultural resources were compared to the areas of potential effect 2976 

from LANL activities.  The potential for these activities to impact cultural resources was then 2977 

assessed. 2978 

A summary of impacts is presented in Table 5–29. 2979 
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Table 5–29  Summary of Environmental Consequences on Cultural Resources 2980 

 No Action Alternative 

Reduced 
Operations 
Alternative Expanded Operations Alternative 

LANL Site 

 Land Conveyance and Transfer 
– Conveyance or transfer of known 

cultural resources out of the 
responsibility and protection of DOE. 

– Potential damage to cultural resources 
on conveyed or transferred parcels due 
to future development. 

– Potential impacts on protection and 
accessibility to American Indian sacred 
sites. 

 
Trails Management Program 
– Enhanced protection of cultural 

resources 

Same as No Action 
Alternative 

Same as No Action Alternative plus: 
 
MDA Remediation Project 
– No direct impacts expected for either Capping or Removal Options. 
– Potential indirect adverse effects on resources located in vicinity of some 

MDAs and PRSs. 
 
Security-Driven Transportation Modifications Project 
– No direct impacts. 
– Potential indirect adverse effects on historic site located in vicinity of 

TA-63 and the proposed bridge over Mortandad Canyon. 
– Pedestrian and vehicle bridges under all options could impact canyon 

views from traditional cultural properties. 

Affected Technical Areas 

TA-3 No change in impacts to cultural 
resources. 

Same as No Action 
Alternative 

Physical Science Research Complex 
– Two historic buildings, one eligible for the National Register of Historic 

Places and one that will be assessed for eligibility, would be removed. 
 
Replacement Office Buildings 
– Potentially adverse effects on nearby historic trail.  

TA-21 No change in impacts to cultural 
resources. 

Same as No Action 
Alternative 

TA-21 Structure DD&D 
– Adverse effects on National Register of Historic Place-eligible historic 

buildings and structures. 

Key Facilities 

Chemistry and Metallurgy 
Research Building (TA-3, 
TA-48, and TA-55) 

Resulted in excavation of an 
archaeological site in TA-50. 

Same as No Action 
Alternative 

Same as No Action Alternative 

High Explosives 
Processing Facilities 
(TA-16) 

Adverse effect from demolition and 
remodeling of historic buildings. 

Same as No Action 
Alternative 

Same as No Action Alternative 

High Explosives Testing 
Facilities (TA-6, TA-22, 
and TA-40) 

Adverse effects from demolition and 
remodeling of historic buildings. 

Same as No Action 
Alternative 

Same as No Action Alternative 
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 No Action Alternative 

Reduced 
Operations 
Alternative Expanded Operations Alternative 

Pajarito Site (TA-18) No change in impacts to cultural 
resources. 

Same as No Action 
Alternative 

Potentially adverse effect from demolition of historic buildings. 

Radiochemistry Facility 
(TA-48) 

No change in impacts to cultural 
resources. 

Same as No Action 
Alternative 

Radiological Sciences Institute Project 
– Potentially adverse effects on two archeological sites located near 

Radiochemistry Building. 
– Potentially adverse effect from demolition of Radiochemistry Building 

and other potentially historic buildings. 

Radioactive Liquid Waste 
Treatment Facility 
(TA-50) 

No change in impacts to cultural 
resources. 

Same as No Action 
Alternative 

– Changes to the existing Radioactive Liquid Waste Treatment Facility 
could alter its original appearance. 

– Minimal impact on historic buildings possibly requiring documentation to 
resolve adverse effects. 

Solid Radioactive and 
Chemical Waste Facilities 
(TA-50 and TA-54) 

No change in impacts to cultural 
resources. 

Same as No Action 
Alternative 

– Potential indirect effects on cultural resources located in vicinity of 
project associated activities in TA-54. 

– Removal of domes would positively impact views from traditional cultural 
properties located on adjacent lands of the Pueblo of San Ildefonso. 

– Potential impact to cultural resources from construction of TRU Waste 
Facility. 

– TRU Waste Facility could be visible from lands of the Pueblo of San 
Ildefonso. 

LANSCE  
(TA-53) 

No change in impacts to cultural 
resources. 

Same as No Action 
Alternative 

– Potentially adverse effect to LANSCE or other historic buildings 
experiencing internal modifications. 

Radiography Facility (TA-
55) 

No change in impacts to cultural 
resources. 

Same as No Action 
Alternative 

– Same as No Action Alternative. 

Bioscience Facilities No change in impacts to cultural 
resources. 

Same as No Action 
Alternative 

Science Complex Project 
– Under all options, an eligibility assessment of the buildings to be replaced 

by the new Science Complex would be required. 
– Potentially adverse effects on three prehistoric archeological sites under 

Option 1. 
– No adverse effects to cultural resource sites under Options 2 and 3. 

Remote Warehouse and 
Truck Inspection Station 
(TA-72) 

No change in impacts to cultural 
resources. 

Same as No Action 
Alternative 

– Potentially adverse effects on three archeological sites. 

MDA = material disposal area; PRS = potential release site; TA = technical area; DD&D = decontamination, decommissioning, and demolition; LANSCE = Los Alamos 
Neutron Science Center. 

2981 
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5.7.1 No Action Alternative 2981 

The No Action Alternative was analyzed in terms of the existing environment as it relates to 2982 

cultural resources (see Chapter 4, Section 4.7), as well as several actions that are planned, but 2983 

have may not been fully implemented.  These actions were analyzed in the 1999 SWEIS or in 2984 

other NEPA compliance reviews issued since the 1999 SWEIS.  Impacts to cultural resources are 2985 

described in terms of those projects that impact the site as a whole and those that affect specific 2986 

TAs.  Key Facilities are addressed separately.   2987 

Los Alamos National Laboratory Site-Wide Impacts 2988 

Two projects have been approved since publication of the 1999 SWEIS that could impact cultural 2989 

resources across a number of TAs.  These projects involve the conveyance and transfer of certain 2990 

parcels of land and the management of the trails system at LANL.  Site-wide projects that have 2991 

been determined to have no impact on cultural resources include electrical power system 2992 

upgrades, the Wildfire Hazard Reduction Program, disposition of Cerro Grande Fire structures, 2993 

and the Security Perimeter Project (DOE 1999d, 2000a, 2000e, 2002i, 2003a, 2003d; NNSA 2994 

2004a, 2005a).  Continuing the LANL environmental restoration program that existed before the 2995 

2005 Consent Order is expected to have little or no impact on cultural resources.  Management of 2996 

construction fill would not be expected to have an impact on cultural resources because the fill 2997 

would be stored in existing borrow areas at TA-16 or TA-61. 2998 

The conveyance and transfer of 10 tracts of land would have both direct and indirect impacts on 2999 

cultural resources.  To date, eight parcels have been entirely or partly conveyed or transferred 3000 

(see Chapter 4, Table 4–2).  Direct impacts have included the transfer of known cultural 3001 

resources and historic properties out of the responsibility and protection of DOE, including 3002 

resources eligible for the National Register of Historic Places.  It should be noted that a data 3003 

recovery plan was implemented to resolve the adverse effects of conveying three tracts to the 3004 

County of Los Alamos for future development that include 49 archaeological sites that are 3005 

eligible for the National Register of Historic Places.  In addition, 34 archaeological sites are 3006 

included within three protective easements at a single tract to be conveyed to the county for 3007 

recreational purposes (LANL 2002a). The disposition of each of these tracts affects their 3008 

protection and accessibility as Native American sacred sites that are needed for the practice of 3009 

traditional religion.  In addition, the disposition of the tracts would potentially affect the 3010 

treatment and disposition of any human remains, funerary objects, sacred objects, and objects of 3011 

cultural patrimony that may be discovered on the tracts.  Indirect impacts of the conveyance and 3012 

transfer of land include potential future development of 826 acres (334 hectares) and use of the 3013 

tracts for recreational purposes.  This action could result in the physical destruction, damage, or 3014 

alteration of cultural resources located on the tracts and in adjacent areas, as well as disturbance 3015 

of traditional religious practices (DOE 1999d). 3016 

The Trails Management Program would enhance protection of cultural resources at LANL.  3017 

Management activities would be coordinated with LANL archaeologists in consultation with 3018 

appropriate Native American Tribes to minimize damages to any cultural resources present along 3019 

the trail reaches.  Where activities associated with trail maintenance or use would adversely 3020 

affect a trail, that trail could be closed to all or certain users until the involved segment of trail 3021 

could be rerouted around the cultural resources.  Alternatively, certain trail segments could be 3022 
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closed periodically for Native American use.  If work necessary to close a trail to all user groups 3023 

would adversely affect a cultural resource, a data recovery plan would be prepared and the State 3024 

Historic Preservation Officer and appropriate Native American Tribes would be consulted before 3025 

such work commenced.  New trails would not be constructed in locations where the activities of 3026 

trail users or maintenance workers would adversely affect cultural resources (DOE 2003d). 3027 

Technical Area Impacts 3028 

Technical Area 3 3029 

One project within TA-3, the installation of combustion turbine generators, underwent a NEPA 3030 

compliance review since issuance of the 1999 SWEIS and was not fully implemented.  The 3031 

analysis presented in the project-specific EA determined that there would be no impact on 3032 

cultural resources from implementation of this project (DOE 2002l). 3033 

Technical Area 54 3034 

Within TA-54, the proposed implementation of corrective measures at MDA H underwent a 3035 

NEPA compliance review since issuance of the 1999 SWEIS.  The analysis presented in the EA 3036 

for MDA H remediation supported NNSA’s determination that implementation of corrective 3037 

measures would not significantly impact cultural resources (DOE 2004e). 3038 

Key Facilities Impacts 3039 

Since issuance of the 1999 SWEIS, NEPA compliance documentation was prepared for three 3040 

currently active projects related to Key Facilities:  Chemistry and Metallurgy Research 3041 

Replacement Facility construction at TA-55, Weapons Manufacturing Support Facility 3042 

consolidation and refurbishment at TA-16, and Two-Mile Mesa Complex consolidation at 3043 

TA-22.  Each of these projects was determined to have some potential impacts on cultural 3044 

resources. 3045 

Chemistry and Metallurgy Research Building  3046 

A NEPA compliance review determined that construction of the new Chemistry and Metallurgy 3047 

Research Replacement Facility at TA-55 would have no adverse impacts on cultural resources 3048 

(DOE 2003f).  A parking lot associated with the complex to be located in TA-50 will impact an 3049 

archaeological site, the “Romero Cabin Site,” which was originally excavated in the 1980s.  3050 

Implementation of a data recovery plan to resolve the adverse effects of construction of the 3051 

parking lot at the cabin site was completed in 2005. 3052 

High Explosives Processing Facilities 3053 

The planned consolidation and refurbishment of the TA-16 Weapons Manufacturing Support 3054 

Facility will not affect the one prehistoric archaeological site that is located in the area.  3055 

Demolition and remodeling of various buildings, however, which is a part of the project, will 3056 

adversely affect historic structures, many of which were constructed in the 1950s, that are 3057 

eligible for the National Register of Historic Places.  A Memorandum of Agreement between 3058 

NNSA and the State Historic Preservation Officer to resolve these adverse effects will be 3059 
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prepared following the State Historic Preservation Officer’s concurrence with the National 3060 

Register of Historic Places eligibility assessment of these structures.  The Advisory Council on 3061 

Historic Preservation will be notified of the Memorandum of Agreement and will have an 3062 

opportunity to comment (DOE 2002k). 3063 

The planned consolidation and construction that is part of the Two-Mile Mesa Complex Project 3064 

at TA-22 will not impact any recorded prehistoric or historic sites.  Demolition of various 3065 

historic buildings as a part of that action, however, will adversely affect historic structures that 3066 

are potentially eligible for the National Register of Historic Places.  As noted above for the 3067 

TA-16 Weapons Manufacturing Support Facility, a Memorandum of Agreement between NNSA 3068 

and the State Historic Preservation Officer to resolve these adverse effects will be prepared 3069 

following the State Historic Preservation Officer’s concurrence with the National Register of 3070 

Historic Places eligibility assessment.  The Advisory Council on Historic Preservation will be 3071 

notified of the Memorandum of Agreement and will have an opportunity to comment 3072 

(DOE 2003g). 3073 

5.7.2 Reduced Operations Alternative 3074 

Los Alamos National Laboratory Site-Wide Impacts 3075 

Under the Reduced Operations Alternative, the same impacts to cultural resources as those 3076 

discussed under the No Action Alternative (see Section 5.7.1) would occur. 3077 

Key Facilities Impacts  3078 

Activity levels at certain Key Facilities would change.  High explosives processing and testing 3079 

would be reduced by 20 percent.  LANSCE would cease operation and be placed into a safe 3080 

shutdown mode, and buildings at the Pajarito Site (TA-18) would undergo safe shutdown as well. 3081 

As a result, the Pajarito Site would be dropped from the list of Key Facilities.  As there would be 3082 

no change in cultural resources associated with the reduction in high explosives processing and 3083 

testing or the closure of LANSCE and TA-18, these actions are not addressed further. 3084 

5.7.3 Expanded Operations Alternative  3085 

The Expanded Operations Alternative includes proposals that would expand overall operations 3086 

levels at LANL above those established for the No Action Alternative.  Thus, under the 3087 

Expanded Operations Alternative, the same impacts to cultural resources as those discussed 3088 

under the No Action Alternative (see Section 5.7.1) would occur.  Additionally, some of the new 3089 

projects proposed under the Expanded Operations Alternative would potentially impact cultural 3090 

resources.  Not all new projects or activities would affect these resources, however, because 3091 

many would involve actions within or modifications to existing structures, or the construction of 3092 

new facilities within previously developed areas of LANL. For example, an increase in pit 3093 

production would not require new construction and hence would not affect cultural resources. 3094 

Only those projects that could impact cultural resources are addressed below. 3095 
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Los Alamos National Laboratory Site-Wide Impacts 3096 

There are two options (Capping and Removal) for remediation of MDAs at LANL.  The cultural 3097 

resources impacts for both options would be generally similar.  The surfaces of the MDAs would 3098 

be disturbed whether they are capped or contamination is removed.  Because no archaeological 3099 

resources are located within any of the MDAs, neither option would directly impact such sites.  3100 

Risk of impacts to cultural resources during remediation of any of the hundreds of other PRSs at 3101 

LANL would depend on the situation and the corrective measure implemented, if any.  Unlike 3102 

the MDAs, many of the PRSs (such as firing sites) contain only surface or near-surface 3103 

contamination that could be recovered relatively easily. 3104 

Indirect impacts to cultural resources from remedial actions are possible due to increased erosion 3105 

resulting from clearing, capping, removal, or contamination recovery operations; from locating 3106 

temporary remediation support facilities near the remediation sites; and from workers or 3107 

equipment in the work area.  In those cases where archaeological resource sites and historic 3108 

buildings and structures are located near work areas, site boundaries would be marked and the 3109 

site would be fenced, as appropriate.  As one example, a building eligible for the National 3110 

Register of Historic Places is located within the solid waste management units comprising Firing 3111 

Site R-44 in TA-15.  If remediation of R-44 were required by the New Mexico Environment 3112 

Department, however, it would take place in a manner that protects the building. 3113 

Most actions associated with implementing the Security-Driven Transportation Modifications 3114 

Project would have little or no impacts on cultural resources because no known cultural sites are 3115 

located within any of the areas to be disturbed.  A historic site is situated near an area to be 3116 

disturbed within TA-63; however, direct impacts would be unlikely.  Prior to any disturbance, 3117 

site boundaries would be marked and the site would be fenced, as appropriate.  If previously 3118 

unknown resources were identified during ground-disturbing activities, the procedures in A Plan 3119 

for the Management of the Cultural Heritage at Los Alamos National Laboratory, New Mexico 3120 

(Cultural Heritage Management Plan) would be followed (LANL 2006k).  The proposed vehicle 3121 

and pedestrian bridges over Ten Site Canyon would be highly visible from both nearby and 3122 

distant locations.  Thus, they may degrade views of the canyon from sites identified by Native 3123 

American and Hispanic communities as traditional cultural properties. 3124 

Under Auxiliary Actions A and B of the Security-Driven Transportation Modifications Project, 3125 

bridges would be built over Mortandad Canyon and Sandia Canyon, respectively.  As the 3126 

corridors where the bridges would be constructed do not contain any known cultural resource 3127 

sites, it is unlikely that construction of the bridges (or associated roadways) would directly 3128 

impact such resources.  There are a number of prehistoric sites and one historic site located to the 3129 

east and west of the proposed Mortandad Canyon bridge corridor.  Due to the relative proximity 3130 

of these resources to the bridge corridor, it may be necessary to mark and fence sites, as 3131 

appropriate.  No cultural resource sites are located near the Sandia Canyon bridge corridor.  In 3132 

the event that a previously unknown resource is identified during ground-disturbing activities 3133 

associated with the proposed options, the procedures in LANL’s Cultural Heritage Management 3134 

Plan (LANL 2006k) would be followed.  As noted above for the road and pedestrian bridges 3135 

over Ten Site Canyon, construction of the bridges could degrade views of the canyon from sites 3136 

identified by Native American and Hispanic communities as traditional cultural properties (see 3137 

Appendix J). 3138 
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Technical Area Impacts 3139 

Three projects are being proposed that would potentially impact cultural resources within TA-3 3140 

and TA-21.  These projects are related to the Physical Science Research Complex and the 3141 

Replacement Office Buildings in TA-3 and TA-21 Structure DD&D. 3142 

Technical Area 3 3143 

The proposed site of the Physical Science Research Complex is in an already-developed area of 3144 

TA-3.  Building TA-3-0028, a potentially significant historic building, would be removed.  Prior 3145 

to its demolition, it would be assessed for inclusion in the National Register of Historic Places.  3146 

The current Administration Building (TA-3-0043) has been formally declared as eligible for the 3147 

National Register of Historic Places and a Memorandum of Agreement has been signed regarding 3148 

required documentation prior to its removal. 3149 

Although no cultural resource sites that are eligible for the National Register of Historic Places 3150 

are located in TA-3 in the vicinity of the Replacement Office Buildings, a historic trail located to 3151 

the south of the parking lot must be managed until formally determined otherwise.  Due to its 3152 

proximity to the proposed project, there could be potentially adverse effects to the trail from 3153 

construction.  Appropriate measures, such as fencing, would be implemented to resolve any 3154 

potentially adverse effects. 3155 

Technical Area 21 3156 

Decontamination and demolition of buildings and structures at TA-21 would directly affect those 3157 

associated with the Manhattan Project and Cold War years that are eligible for the National 3158 

Register of Historic Places.  In total, there are 15 historic buildings and structures in TA-21; 3159 

however, a number of these are located within the parcel that was conveyed to Los Alamos 3160 

County.  Regarding those historic buildings and structures that would be affected, NNSA, in 3161 

conjunction with the State Historic Preservation Officer, has developed documentation measures 3162 

to resolve adverse effects to eligible properties.  Prior to demolition, these measures would be 3163 

incorporated into a formal Memorandum of Agreement between NNSA and the New Mexico 3164 

Historic Preservation Division.  The Advisory Council on Historic Preservation would be 3165 

notified of the Memorandum of Agreement and would have an opportunity to comment. 3166 

Key Facilities Impacts 3167 

Four projects are proposed that are related to Key Facilities at LANL under the Expanded 3168 

Operations Alternative.  3169 

Pajarito Site 3170 

Prehistoric resources (specifically, 40 cavates and a rock shelter) and historic resources 3171 

(specifically the Ashley Pond Cabin) are located on the Pajarito Site (TA-18).  These resources 3172 

would continue to be protected during DD&D activities.  Three LANL-associated buildings 3173 

located within TA-18 have been identified as eligible for the National Register of Historic Places, 3174 

including the Slotin Building (18-1) and two other buildings (18-2 and 18-5).  However, there are 3175 

additional buildings within the TA that have yet to be assessed for eligibility to the National 3176 
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Register of Historic Places.  Prior to any DD&D activities, these buildings would have to be 3177 

evaluated.  Those that are candidates for long-term retention would be protected during DD&D 3178 

activities, whereas others would be documented to resolve the adverse effects.  As noted 3179 

previously, NNSA, in conjunction with the State Historic Preservation Officer, has developed 3180 

documentation measures to resolve adverse effects on eligible properties at LANL.  Appropriate 3181 

measures would be defined in a Memorandum of Agreement between NNSA and the New 3182 

Mexico Historic Preservation Division prior to any DD&D activities.  The Advisory Council on 3183 

Historic Preservation would be notified of the Memorandum of Agreement and would have an 3184 

opportunity to comment.  3185 

Radiochemistry Building  3186 

Construction of the Radiological Sciences Institute would not directly impact prehistoric cultural 3187 

resources because none are located within areas to be disturbed by construction.  One prehistoric 3188 

site, however, is located across the access road from the existing Radiochemistry Building, which 3189 

is itself is considered a historic structure.  New construction in the area of the prehistoric site 3190 

would require the site boundaries to be marked and the site to be fenced.  3191 

Before demolition could begin on parts of the Radiochemistry Building or other structures to be 3192 

replaced by the Radiological Sciences Institute, NNSA, in conjunction with the State Historic 3193 

Preservation Officer, would implement documentation measures to resolve any adverse effects to 3194 

eligible properties.  These measures would be incorporated into a formal Memorandum of 3195 

Agreement between NNSA and the New Mexico Historic Preservation Division.  The Advisory 3196 

Council on Historic Preservation would be notified of the Memorandum of Agreement and 3197 

would have an opportunity to comment.  Impacts from construction and operation of the 3198 

Radiological Sciences Institute on traditional cultural properties are unlikely because most 3199 

development would take place within previously disturbed portions of TA-48.  Potential views of 3200 

TA-48 from any traditional cultural properties located in the vicinity would remain largely 3201 

unchanged (see Appendix G, Section G.3.3.2). 3202 

Radioactive Liquid Waste Treatment Facility 3203 

Under the construction options for upgrades to the Radioactive Liquid Waste Treatment Facility, 3204 

one or more treatment buildings would be constructed near the existing facility and the East and 3205 

North Annexes would be demolished.  Effects to cultural resources would be minimal.  Under 3206 

one of the auxiliary actions, which could be applied to any of the options, evaporation tanks and 3207 

pipelines would be constructed.  Impacts to cultural resources in the vicinity of the pipeline and 3208 

evaporation tanks would be avoided during the siting process.  If the pipeline alignment were to 3209 

encroach on archaeological sites near the evaporation tanks, however, the archaeological sites 3210 

would require testing or excavation.  These options would have minimal effects on historic 3211 

buildings because removal of later annexes to Radioactive Liquid Waste Treatment Facility 3212 

would not likely affect the original historic fabric of the building.  Changes to the process area of 3213 

Radioactive Liquid Waste Treatment Facility, however, would require historic documentation 3214 

before any equipment is removed from the building.  The environmental consequences to cultural 3215 

resources would be the same if the upgraded treatment capabilities were housed in one or 3216 

multiple structures. 3217 
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The New Construction and Renovation Option for the Radioactive Liquid Waste Treatment 3218 

Facility involves renovation of the existing facility in addition to construction of one or more 3219 

treatment buildings. This option also would result in minimal adverse effects on cultural 3220 

resources.  If the auxiliary action of construction of evaporation tanks and pipeline were 3221 

implemented, the impacts to cultural resources would be the same as described above.  However, 3222 

changes to the structure of the existing Radioactive Liquid Waste Treatment Facility would alter 3223 

the original historic appearance of the building.  Removal of equipment, modification of the 3224 

building, and demolition of the annexes would require documentation and consultation with the 3225 

New Mexico Historic Preservation Office.  For all options, mitigation plans would have to be 3226 

implemented before or during implementation of the project. 3227 

Solid Radioactive and Chemical Waste Facilities 3228 

Impacts to cultural resources from Waste Management Facilities Transition activities would be 3229 

similar under both options: Option 1, Accelerated Actions for Meeting the Consent Order or 3230 

Option 2, Interim Actions Necessary for Meeting the Consent Order.  All activities taking place 3231 

in TA-54, including new construction and removal of the domes, would occur within developed 3232 

areas.  Thus, there would be no direct impacts on cultural resources.  But because a number of 3233 

cultural resource sites are located nearby, a potential exists for indirect impacts to these 3234 

resources.  To ensure these resources would not be affected under either alternative, cultural 3235 

resource site boundaries would be marked and fenced, as appropriate.  Although archaeological 3236 

resources are located in the generic area considered for the TRU Waste Facility, only those in 3237 

TA-50, TA-54-West, and TA-66 have the potential to be directly affected by construction of the 3238 

TRU Waste Facility.  Direct and indirect impacts to archaeological resources would require 3239 

notifying appropriate LANL personnel and implementing the requirements of the LANL Cultural 3240 

Resources Management Plan (LANL 2005i).  Mitigation measures, including avoidance, would 3241 

be taken to ensure that construction activity, traffic and ground disturbances would not result in 3242 

damage to the resources.  These measures would be incorporated into a formal Memorandum of 3243 

Agreement between DOE and the New Mexico Historic Preservation Division to resolve adverse 3244 

effects.  The Advisory Council on Historic Preservation would have an opportunity to comment 3245 

on the Memorandum of Agreement.  Construction of the TRU Waste Facility would not impact 3246 

any National Register of Historic Places-eligible buildings or structures.  However, if the TRU 3247 

Waste Facility were built within generic sites in TA-51, TA-52, or TA-54-West, it would be 3248 

visible from San Ildefonso Pueblo lands.  Thus, impacts to traditional cultural properties are 3249 

possible if the new facility were built within these TAs.  Impact potential is reduced within 3250 

TA-54-West because construction would take place within a developed area. Removal of the 3251 

white-colored domes at TA-54 would positively impact views from Pueblo of San Ildefonso 3252 

lands, which border the TA to the north. 3253 

Los Alamos Neutron Science Center 3254 

The LANSCE accelerator building has been determined to be eligible for the National Register of 3255 

Historic Places.  Although project-related modifications would not affect the external appearance 3256 

of the structure, it would be necessary to determine the potentially adverse effects and document 3257 

existing conditions, as appropriate.  Additionally, any other significant historic buildings at 3258 

TA-53 that could experience internal modifications would have to be evaluated for National 3259 

Register of Historic Places eligibility status; these buildings must be considered potentially 3260 

eligible until formally assessed. 3261 
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Science Complex 3262 

Three archaeological sites are situated near the proposed Northwest TA-62 location, and each has 3263 

been determined to be eligible for the National Register of Historic Places.  These three sites are 3264 

at risk of indirect adverse effects from construction of the Science Complex.  Mitigation 3265 

measures would be taken as appropriate to resolve any adverse effects in conjunction with the 3266 

State Historic Preservation Office and Advisory Council on Historic Preservation.  There would 3267 

be no adverse effects on cultural resources from construction of the Science Complex under the 3268 

Research Park Site or South TA-3 Site options.  Under all options, the buildings to be replaced 3269 

by the Science Complex would have to be evaluated for their historic importance prior to being 3270 

demolished. 3271 

Remote Warehouse and Truck Inspection Station 3272 

The Remote Warehouse and Truck Inspection Station could impact the three recorded prehistoric 3273 

archaeological sites at the proposed location.  Mitigation measures would be taken in conjunction 3274 

with the State Historic Preservation Office and Advisory Council on Historic Preservation, as 3275 

appropriate, to ensure that construction activity, traffic, and ground disturbances do not damage 3276 

the sites.  The Mortandad Trail located east of the proposed project site leads to the Mortandad 3277 

Cave Kiva National Historic Landmark and is closed to public access except for organized tours. 3278 

Although the proposed project would not affect normal access to the trail, it would incorporate 3279 

fencing around the perimeter of the Warehouse and Truck Inspection Station to protect sensitive 3280 

areas, including the Mortandad Cave Kiva National Historic Landmark, from unauthorized 3281 

increased visitation. 3282 

5.8 Socioeconomics and Infrastructure 3283 

This section discusses the environmental effects of LANL operations on the socioeconomic 3284 

region of influence and LANL site infrastructure.  The effects are described for each of the 3285 

alternatives. 3286 

5.8.1 Socioeconomics 3287 

The primary (direct) and secondary (indirect) impacts of LANL activities on employment, 3288 

salaries, and procurement are analyzed in this SWEIS.  The primary impacts were determined by 3289 

analyzing projected changes in employment (in terms of full-time equivalents at LANL).  3290 

Changes in employment were projected based on information regarding changes in activities at 3291 

the Key Facilities.  Employment for the rest of LANL was assumed to remain the same. 3292 

Projected changes in employment were distributed among the tri-county area (the three counties 3293 

closest to LANL: Los Alamos County, Rio Arriba County, and Santa Fe County).  Employment 3294 

changes would likely result in additional, secondary changes in employment, salaries, and 3295 

expenditures in the area, as well as changes in demands for social services.  These secondary 3296 

impacts would occur within a regional economy because jobs added in a primary industry such as 3297 

LANL would create local opportunities for new employment in supporting industries.  Analysis 3298 

of these secondary economic and social impacts of LANL activities across the alternatives was 3299 

conducted using the multipliers developed by the U.S. Department of Commerce, Bureau of 3300 
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Economic Analysis’s Regional Input-Output Modeling System (RIMS II) for the tri-county area 3301 

to predict total LANL socioeconomic impacts in the area (DOC 2006e)4.  For example, if LANL 3302 

were to expand employment by 100 full-time workers who resided in the tri-county area, the 3303 

secondary effect would be the addition of approximately 106 new secondary jobs in the tri-3304 

county labor market.  On the other hand, if LANL were to reduce employment by 100 full-time 3305 

workers, the reverberating effect across the tri-county economy would be the loss of 106 other 3306 

jobs. 3307 

The projected changes in employment were used to determine whether there would be significant 3308 

impacts in the tri-county area on the need for housing units, construction requirements at LANL, 3309 

changes in local government finances, and the need for public services.   3310 

Table 5–30 summarizes the expected socioeconomic changes for each of the proposed 3311 

alternatives. 3312 

5.8.1.1 No Action Alternative 3313 

Los Alamos National Laboratory Site-Wide Impacts 3314 

LANL Employment 3315 

LANL continues to be a major economic force within the region of influence consisting of 3316 

Santa Fe, Los Alamos, and Rio Arriba Counties (the tri-county area).  Chapter 4, Table 4–28, 3317 

shows the percentage of LANL employees residing in the region of influence.  As shown in this 3318 

table, approximately 11.5 percent of the total number of persons employed in the region of 3319 

influence are affiliated with LANL, and this level has remained relatively steady over a number 3320 

of years. 3321 

At the end of 2005, LANL employed 13,504 individuals, nearly 19 percent more than the 3322 

employment projection of 11,351 presented in the 1999 SWEIS.  From 1996 through 2005, 3323 

employment at LANL increased by approximately 2.2 percent per year.  During the same period, 3324 

employment in the region of influence increased by an average of 2.5 percent annually.  Under 3325 

the No Action Alternative, it is assumed that LANL employment levels would no longer increase 3326 

but would remain steady at the 2005 level. 3327 

Assuming LANL continues to directly employ 13,504 employees, it is estimated that 3328 

approximately 11,560 of these employees would live within the region of influence based on 3329 

existing residence rates (LANL 2006a).  The existence of these direct jobs would be expected to 3330 

result in the creation of another 12,240 indirect jobs for a total number of jobs related to LANL 3331 

operations in the region of influence of approximately 23,800 jobs; about 21 percent of the total 3332 

number of people expected to be employed in the region of influence in 2007. 3333 

                                                 
 
4 The LANL site specific multiplier was developed using a weighted average of RIMS II detailed industry multipliers for the tri-
county area made up of the following industries:  scientific research and development, environmental and other technical 
consulting services, construction, and investigative and security services. 
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Table 5–30  Summary of Socioeconomic Consequences 3334 

No Action Alternative Reduced Operations Alternative Expanded Operations Alternative 

LANL Site 

LANL Employment 

2005 levels of employment 
assumed to remain steady at 
13,504 employees, 11,560 of 
whom would be expected to 
reside in the ROI creating another 
12,240 indirect jobs in the ROI. 

A decrease of 500 employees from 
2005 levels would be expected to 
result in the loss of about 530 indirect 
jobs in the region.  Loss of 1,030 jobs 
in the region would be less than 1 
percent of total civilian workforce. 

An employment increase of 2.2 percent per year 
from 2007 to 2011 would result in an additional 
600 to 1,890 employees working at LANL and 
creation of another 640 to 2,000 indirect jobs.  
This growth rate is consistent with the projected 
regional growth rate. 

Housing 

No new housing units would be 
needed specific to changes in 
LANL’s employment level. 

Additional housing units could 
become available in the tri-county 
area as a result of the projected 
decrease in LANL’s employment 
level.  These would likely offset the 
need for additional housing units in 
the region because the population 
would still be expected to grow, 
though at a slower rate (about 
1.5 percent versus 2.3 percent). 

Additional housing units would be required in 
the tri-county area due to the projected 
increases in LANL’s employment level and in 
the regional population.  More LANL 
employees could be expected over time to 
reside in Rio Arriba, Santa Fe, or other 
surrounding counties, compared to Los Alamos 
County, where a shortage of available housing 
would likely continue.  The number of housing 
units needed would depend on the number of 
workers relocating from outside the area.  
Overall, the number of units needed would 
likely be small compared to overall needs in the 
tri-county area. 

Construction 

Completion of previously 
approved construction projects 
would likely draw workers 
already living in the region who 
historically work from job-to-job. 

Same as No Action Alternative. An increase in the number of construction 
projects would likely draw workers already in 
the region who historically work from job-to-
job. 

Local Government Finance 

Annual gross receipts tax yields 
would likely remain at current 
levels in real terms. 

Annual gross receipts tax yields 
directly and indirectly associated with 
LANL employment could decrease 
by approximately 1.1 percent. 

Annual gross receipts tax yields directly and 
indirectly associated with LANL employment 
are projected to increase by between 1.3 and 
3.9 percent from 2007 through 2011 above 
2005 levels in real terms due to increases in 
LANL’s workforce during that timeframe. 

Services 

Demand for services such as 
police, fire, and hospital beds 
would likely remain at current 
levels in proportion to LANL 
employment.  The regional 
population is projected to 
increase even if LANL 
employment remains flat, so the 
demand for regional services 
would continue to increase, but 
the increase would not be driven 
by LANL employment growth. 

Demand for services associated with 
LANL employment would likely 
decrease in proportion to the number 
of out-of-work LANL-related 
employees forced to leave the region.  
The regional population is still 
projected to increase, however, in 
spite of the small decreases in LANL 
employment envisioned in this 
alternative, so demand for services 
would likely increase as well, though 
at a slower pace than under the No 
Action Alternative. 

Demand for services associated with LANL 
employment would likely increase in proportion 
to the number of additional LANL-related jobs 
added to the region.  The number of additional 
school-age children associated with these 
increases is projected at between 440 and 1,400 
in the tri-county area, resulting in an estimated 
need for increased public school funding from 
the state of $3.2 million to $11 million between 
2007 and 2011.  Most of the additional services 
would be required in Rio Arriba, Santa Fe, and 
other surrounding counties because the 
population in Los Alamos County is projected 
to increase by a very small rate compared to the 
other counties. 

 3335 
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Completion of construction projects previously approved under completed NEPA compliance 3336 

reviews would likely draw workers who already live in the region of influence and historically 3337 

work from job-to-job in the region.  Thus, this sector of employment associated with LANL is 3338 

not expected to grow as a result of the No Action Alternative. 3339 

Housing 3340 

No new housing units beyond current regional trends are likely to be needed under the No Action 3341 

Alternative, because LANL employment levels would be expected to stay at current levels. 3342 

Local Government Finance 3343 

Under this alternative, the tri-county area’s annual gross receipts tax yields would be expected to 3344 

grow at the same level as the population.  Changes in tax rates are assumed to be driven by the 3345 

need to increase service levels to meet public demand in the case of a tax increase or a 3346 

determination that service levels can reduced in some way in the case of a tax cut. 3347 

Services 3348 

Annual school enrollment trends in the tri-county area would likely continue due to projected 3349 

population growth that is unrelated to LANL.  Demands for police, fire, and other municipal 3350 

services directly resulting from LANL employment needs would be expected to remain at current 3351 

levels, because LANL employment levels would be expected to stay at current levels. 3352 

5.8.1.2 Reduced Operations Alternative 3353 

Los Alamos National Laboratory Site-Wide Impacts 3354 

LANL Employment 3355 

Under the Reduced Operations Alternative, employment at LANL could decrease by 3356 

approximately 3.7 percent, or 500 employees, as a result of closing LANSCE, reducing high 3357 

explosives processing and testing by 20 percent, and cessation of TA-18 activities.  This would 3358 

equate to a projected employment level of about 13,000 in 2007 under this alternative.  As a 3359 

result of this decrease in employment at LANL, a loss of about 530 indirect jobs also is 3360 

projected. 3361 

If all of these displaced workers remained in the region of influence in 2007 and were unable to 3362 

find new employment immediately, regional unemployment rates would be expected to increase 3363 

by approximately 0.8 percent.  As these projected decreases are less than 1 percent of the total 3364 

civilian labor force for the region of influence, the changes would not be expected to result in any 3365 

significant change in the regional economy.  Similar swings in LANL employment were seen 3366 

recently with no apparent impacts on the regional economy.  For example, employment levels at 3367 

LANL decreased by approximately 3 percent from 1999 to 2000, while the number of persons 3368 

employed in the region of influence increased by 4 percent during the same period.  A similar 3369 

decrease was seen from 2003 to 2004 when LANL employment decreased by 2.6 percent, while 3370 

the number of persons employed in the region of influence increased by 1.2 percent. 3371 
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Under this alternative, LANL would be expected to directly employ approximately 3372 

13,000 employees.  It is estimated that approximately 11,140 of these employees would live 3373 

within the region of influence based on existing residence rates (LANL 2006a).  The existence of 3374 

these direct jobs would be expected to result in another 11,790 indirect jobs for a total number of 3375 

jobs related to LANL operations in the region of influence of approximately 22,920 jobs; about 3376 

20 percent of the total number of people expected to be employed in the region of influence in 3377 

2007.  The anticipated construction impacts would be the same as under the No Action 3378 

Alternative. 3379 

Housing 3380 

In the event all of the persons affected by the projected reduction in LANL’s workforce moved 3381 

out of the region, available housing units in the region of influence would likely increase.  This 3382 

would not be expected to have a significant adverse impact on the region, however, because the 3383 

population is expected to grow at the same time, so available units would likely fill new 3384 

demands.  The immediate impacts on the housing market in Los Alamos County would likely be 3385 

greater than in Santa Fe or Rio Arriba Counties because a greater percentage of LANL employees 3386 

reside in Los Alamos County.  Given the lack of available units in Los Alamos County, however, 3387 

any available units would likely be desired by others who may have wanted to move into the 3388 

county but were unable due to lack of available housing.  Thus, any initial increase in available 3389 

units would likely be offset by pent-up demand.  (In 2000, only 5.5 percent of the housing units 3390 

in Los Alamos County were vacant, compared to over 13 percent in the State of New Mexico and 3391 

9 percent across the United States [Census 2000]). 3392 

Local Government Finance 3393 

Under the Reduced Operations Alternative, the tri-county annual gross receipts tax yields 3394 

associated with LANL operations (both direct and indirect) would be expected to decrease by 3395 

approximately 1.1 percent if all of the affected employees relocated outside of the region.  Any 3396 

reduction in tax revenues associated with the potential loss of LANL employees, however, would 3397 

likely be offset by the continued growth in the regional workforce outside of LANL, similar to 3398 

the increases seen in 2000 and 2004. 3399 

Services 3400 

Annual school enrollment in the tri-county area could decrease due to out-migration of affected 3401 

LANL employees and their families, as well as indirect personnel and their families.  The 3402 

potential loss would likely be offset by the continued influx of non-LANL employees into the 3403 

region as the region is expected to continue to grow, though at a slower rate.  3404 

Demands for police, fire, and other municipal services are not expected to be impacted by the 3405 

projected employment changes under this alternative because affected LANL employees and 3406 

their families represent less than 1 percent of the regional demand. 3407 
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5.8.1.3 Expanded Operations Alternative 3408 

Los Alamos National Laboratory Site-Wide Impacts 3409 

LANL Employment 3410 

Under the Expanded Operations Alternative, employment at LANL would continue to rise due to 3411 

both increased pit production and increased remediation and DD&D activities.  In addition, work 3412 

at LANL would likely increase beyond current operations in areas that cannot be easily identified 3413 

at this time, but could be tied to expanding research efforts such as homeland security.  Similar 3414 

increases have been seen in recent years. 3415 

If LANL’s employment rate were to continue increasing at the same level experienced from 1996 3416 

through 2005 (2.2 percent annually), approximately 15,400 individuals could be employed at 3417 

LANL by the end of 2011, as shown in Table 5–31, which would be an increase of about 1,890 3418 

above the 2005 level.  In addition to direct employees associated with LANL, approximately 3419 

2,000 positions would likely be created indirectly as a secondary impact on the region’s payrolls 3420 

by the end of 2011. 3421 

Table 5–31  Projected Los Alamos National Laboratory Employment under the Expanded 3422 

Operations Alternative 3423 

Year 

Projected 
LANL 

Employees 

LANL 
Employees 

Residing in ROI 

Number of Indirect 
Jobs in ROI Related to 

LANL Employment 

Total Number of 
Jobs Related to 
LANL in ROI 

ROI 
Employed 

LANL as a 
Percent of ROI 

Employed 

2007 14,107 12,080 12,782 24,862 112,435 22.1 

2008 14,418 12,347 13,065 25,412 115,207 22.1 

2009 14,736 12,619 13,352 25,971 118,047 22.0 

2010 15,061 12,898 13,648 26,546 120,957 21.9 

2011 15,394 13,182 13,948 27,130 123,939 21.9 

ROI = Region of Influence. 
 

Under this alternative, LANL would be expected to directly employ between approximately 3424 

14,100 employees in 2007 and 15,400 employees in 2011.  Between 12,080 and 13,182 of these 3425 

employees would live within the region of influence based on existing residence rates 3426 

(LANL 2006a).  The existence of these direct jobs would be expected to result in another 12,782 3427 

to 13,948 indirect jobs for a total number of jobs related to LANL operations in the region of 3428 

influence of approximately 24,862 to 27,130 jobs; about 22 percent of the total number of people 3429 

expected to be employed in the region of influence from 2007 through 2011. 3430 

Under the Expanded Operations Alternative, construction and remediation efforts at LANL 3431 

would increase; however, similar to the No Action Alternative, these projects would likely be 3432 

staffed by workers who are already present in the region of influence and historically work 3433 

construction jobs in the region.  Thus, this sector of employment associated with LANL is 3434 

expected to grow as a result of the Expanded Operations Alternative, but at a rate comparable 3435 

with the operational growth rate. 3436 



Chapter 5 – Environmental Consequences 
 
  

 
7/9/2007 Concurrence Draft 5-123 

Housing 3437 

An increase in LANL employment along with associated increase in indirect hires, would likely 3438 

increase the need for housing in the region of influence.  Although available housing is currently 3439 

limited in Los Alamos County, construction of new housing is planned within the next year.  3440 

These units would likely be filled quickly and a larger percentage of LANL-related housing 3441 

needs would still need to be accommodated by workers relocating to Santa Fe, Rio Arriba, or 3442 

other nearby counties, in keeping with the trend in recent years. 3443 

Additional housing needs would not be expected to exceed regional growth projections because 3444 

the region is already expected to grow by approximately 2.3 percent annually between 2000 and 3445 

2010 (LANL 2004e). 3446 

Local Government Finance 3447 

Under this alternative, the tri-county area’s annual gross receipts tax yields would be expected to 3448 

increase by between 1.3 and 3.9 percent in real terms as a result of the addition of workers to 3449 

LANL’s workforce from 2007 through 2011.  Any increases in tax revenues needed to offset the 3450 

cost of additional services to support the associated increased population under the Expanded 3451 

Operations Alternative would be covered by these new employees. 3452 

Services 3453 

Annual school enrollment in the tri-county area due to increases in LANL-related employment 3454 

(direct and indirect) is projected to increase by between 435 and 1,360 students from 2007 to 3455 

2011 under the Expanded Operations Alternative.  Additional annual funding assistance from the 3456 

State of New Mexico of about $3.2 million to $11 million would be required for public school 3457 

operations because of these enrollment increases, which would be part of an expected increase of 3458 

about 6,000 to 10,000 in school-age children in the tri-county area during that period. 3459 

In Los Alamos County, the school district would likely be able to absorb the anticipated new 3460 

enrollment levels because the levels would not be expected to change significantly from current 3461 

levels due to the lack of available housing units.  If Los Alamos County approves plans to build 3462 

additional homes, the need for additional schools would need to be evaluated.  In Rio Arriba 3463 

County and the cities of Española and Santa Fe, this increase would be greater, as a larger portion 3464 

of LANL’s workforce would likely reside in these areas. 3465 

The demand for police, fire, and other municipal services would likely increase in proportion to 3466 

the increase in population expected in each county. 3467 

5.8.2 Infrastructure 3468 

Site infrastructure includes the utility systems required to support construction and/or 3469 

modification and operation of LANL facilities.  It includes the capacities of the electric power 3470 

transmission and distribution system, natural gas and liquid fuel (fuel oil, diesel fuel, and 3471 

gasoline) supply systems, and the water supply system.  The region of influence for utility 3472 

infrastructure resources includes the LANL site, including the affected TAs and the individual 3473 

facilities and utility systems (electric power, natural gas, and water) that serve LANL.  3474 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
5-124 Concurrence Draft 7/9/2007 

Descriptions of these utility systems, along with analyses of historic trends in LANL usage and 3475 

other demands within the region of influence that supports this analysis, are provided in 3476 

Chapter 4, Section 4.8.2. 3477 

In general, potential infrastructure impacts were assessed by comparing projections of utility 3478 

resource requirements under each alternative against utility system capacities.  While many 3479 

LANL facilities do not meter utility use, annual site-wide demands are known and were used to 3480 

make projections for each of the alternatives considered in this SWEIS.  In addition, base trends 3481 

in site-wide infrastructure requirements to date, as well as within the larger region of influence, 3482 

were identified and extrapolated to make predictions for future years.  The data were then 3483 

adjusted for LANL project-specific actions within specific TAs and at Key Facilities considered 3484 

under each alternative.  Any projected demand for infrastructure resources exceeding its 3485 

availability can be regarded as an indicator of impact.  Where projected demand approaches or 3486 

exceeds capacity, further analysis for that resource is warranted.  It should be noted that utility 3487 

projections include considerable inherent uncertainty as demands for electric power, natural gas, 3488 

and water can be greatly affected by climate conditions from year to year.  As such, the further 3489 

into the future such projections are made, the greater the uncertainty in the projection. 3490 

Projected site utility infrastructure requirements under the Proposed Action and alternatives are 3491 

summarized in Table 5–32. 3492 

5.8.2.1 No Action Alternative 3493 

Annual utility infrastructure requirements for current LANL operations and for other Los Alamos 3494 

County users that rely upon the same utility system, along with current utility system capacities, 3495 

are presented in Table 5–33.  Values from 2005 are presented as a reference baseline for 3496 

comparing projections for the three proposed alternatives in this SWEIS.  Under the Expanded 3497 

Operations Alternative analyzed in the 1999 SWEIS (DOE 1999a) and selected in the subsequent 3498 

Record of Decision, LANL operations were projected to require 782,000 megawatt-hours of 3499 

electricity (electrical energy) with a peak load demand of 113 megawatts, 1,840,000 decatherms 3500 

of natural gas, and 759 million gallons (2.87 billion liters) of water annually.  LANSCE alone 3501 

was projected to require 437,000 megawatt-hours of electricity with a peak load demand of 3502 

63 megawatts, and 265 million gallons (1.03 billion liters) of water (DOE 1999a).  LANSCE 3503 

operations historically have accounted for up to one-quarter to one-half of LANL’s total water 3504 

and electrical power demand, respectively (LANL 2004e, 2006).  LANSCE projections in the 3505 

1999 SWEIS included operation of the Low-Energy Demonstration Accelerator, which operated 3506 

from late 1998 until it was shut down in December 2001 and later decommissioned 3507 

(LANL 2006a).  Operation of this facility was forecast to more than double LANSCE’s electric 3508 

peak load demand and its water demand for cooling tower operation (LANL 2006), but it will not 3509 

be a factor in future LANSCE operations.  The 1999 SWEIS did not project natural gas 3510 

consumption for LANSCE or forecast utility infrastructure requirements for other Los Alamos 3511 

County users. 3512 
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Table 5–32  Summary of Environmental Consequences on Site Infrastructure 3513 

 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative 

LANL Site 

Total Alternative 
(annual) 

Electricity requirements 
645,000 megawatt-hours total 
(495,000 megawatt-hours for LANL); 49 percent of 
system capacity. 

Electricity requirements 
516,000 megawatt-hours total 
(366,000 megawatt-hours for 
LANL); 39 percent of system 
capacity. 

Electricity requirements 
827,000 megawatt-hours total (677,000 megawatt-hours 
for LANL); 63 percent of system capacity. 

 Electric Peak Load 
111 megawatts total (91.2 megawatts for LANL); 
74 percent of system capacity. 

Electric Peak Load 
80.6 megawatts total 
(60.4 megawatts for LANL); 
54 percent of system capacity. 

Electric Peak Load 
144 megawatts total (124 megawatts for LANL);  
96 percent of system capacity. 

 Natural gas requirements 
2,215,000 decatherms total 
(1,197,000 decatherms for LANL); 27 percent of 
system contract supply capacity. 

Natural gas requirements 
2,181,000 decatherms total 
(1,163,000 decatherms for 
LANL); 27 percent of system 
contract supply capacity. 

Natural gas requirements 
2,331,000 decatherms total (1,313,000 decatherms for 
LANL); 29 percent of system contract supply capacity. 

 Water requirements 
1,621 million gallons total (380 million gallons for 
LANL); 90 percent of system available water rights. 

Water requirements 
1,544 million gallons total 
(303 million gallons for LANL); 
85 percent of system available 
water rights. 

Water requirements 
1,763 million gallons total (522 million gallons for 
LANL); 98 percent of system available water rights. 

MDA 
Remediation 
(10-year total) 

No change in utility demands  Same as No Action Alternative Up to 70 million gallons of liquid fuels and 58 million 
gallons of water for remediation activities. 

Security-Driven 
Transportation 
Modifications 
(project total) 

No change in utility demands  Same as No Action Alternative Up to 4.0 million gallons of liquid fuels and 20 million 
gallons of water for construction. 

Affected Technical Areas 

TA-3 TA-3 Co-Generation Complex upgrades would have a 
positive incremental impact on site electrical energy 
and peak load capacity, but natural gas consumption 
could increase to support higher electricity generation. 
 
Negligible short-term increase in utility demands from 
constructing new office buildings, with no net increase 
in operational demands. 

Same as No Action Alternative Replacement Office Buildings–1.8 million gallons of 
liquid fuels and 9.6 million gallons of water for 
construction and an additional 0.356 million gallons of 
liquid fuels and 11.3 million gallons of water for DD&D; 
no net increase in utility demands for operations. 
 
Physical Science Research Complex–2.6 million gallons of 
liquid fuels and 14.4 million gallons of water for 
construction and an additional 0.129 million gallons of 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative 

liquid fuels and 4.1 million gallons of water for DD&D; 
no net increase in utility demands for operations. 

TA-18 No change in utility demands  Elimination of utility demands 
in TA-18 from Pajarito Site 
shutdown with a negligible 
decrease in site-wide demands. 

DD&D of TA-18 Structures–activities are expected to 
require 0.273 million gallons of liquid fuels and 
8.4 million gallons of water.  As activities would be 
staggered over an extended period of time, overall increase 
in utility demands would be minimal. 

TA-21 No change in utility demands Same as No Action Alternative DD&D of TA-21 Structures–activities are expected to 
require 0.043 million gallons of liquid fuels and 
1.3 million gallons of water.  As activities would be 
staggered over an extended period of time, overall increase 
in utility demands would be minimal. 

TA-54 Negligible short-term increase in utility demands from 
MDA H closure activities.   

Same as No Action Alternative Same as No Action Alternative 

TA-61 No change in utility demands Same as No Action Alternative Negligible temporary increase in utility demands, 
especially liquid fuels and water, from excavation. 

Key Facilities 

Chemistry and 
Metallurgy 
Research 
Building (TA-3, 
TA-48, and 
TA-55) 

Negligible short-term increase in utility demands from 
DD&D of old facility at TA-3 and construction of new 
facility at TA-55.  Little or no change in utility 
demands from CMRR Facility operation when moved 
to TA-55. 

No incremental change from 
transfer of nonnuclear activities 
to TA-55. 

Same as No Action Alternative 

Sigma Complex 
(TA-3) 

No change in utility demands Same as No Action Alternative Same as No Action Alternative 

Machine Shops No change in utility demands Same as No Action Alternative Same as No Action Alternative 

Materials Science 
Laboratory 

No change in utility demands Same as No Action Alternative Same as No Action Alternative 

Metropolis Center No change in utility demands Same as No Action Alternative Moderate to major increase in electrical energy, peak load, 
and water demands over the No Action due to increased 
operational levels.  

High Explosives 
Processing 
Facilities (TA-16) 

Negligible short-term increase in utility demands from 
TA-16 Engineering Complex activities and demolition 
of structures. 

Same as No Action Alternative Potential negligible increase in operational utility 
demands. 

High Explosives 
Testing Facilities 
(TA-6, TA-22, 
and TA-40) 

Negligible to minor short-term increase in utility 
demands from construction of 15 to 25 new structures 
within the Twomile Mesa Complex and removal or 
demolition of vacated structures. 

Same as No Action Alternative Same as No Action Alternative 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative 

Pajarito Site 
(TA-18) 

No change in utility demands Elimination of utility demands 
in TA-18 from Pajarito Site 
shutdown with a negligible 
decrease in site-wide demands. 

DD&D of TA-18 Structures–activities are expected to 
require 0.273 million gallons of liquid fuels and 8.4 
million gallons of water.  As activities would be staggered 
over an extended period of time, overall increase in utility 
demands would be minimal. 

Tritium Facilities 
(TA-21) 

No change in utility demands Same as No Action Alternative TA-21 Structures DD&D activities are expected to require 
0.043 million gallons of liquid fuels and 1.3 million 
gallons of water.  As activities would be staggered over an 
extended period of time, overall increase in utility 
demands would be minimal. 

Target 
Fabrication 
Facility 

No change in utility demands Same as No Action Alternative Same as No Action Alternative 

Bioscience 
Facilities 

No change in utility demands  Same as No Action Alternative Science Complex–4.3 million gallons of liquid fuels and 
23 million gallons of water for construction; no net 
increase in utility demands for operations. 

Radiochemistry 
Facility (TA-48) 

No change in utility demands Same as No Action Alternative Radiological Science Institute–4.2 million gallons of 
liquid fuels and 22.4 million gallons of water for 
construction and an additional 0.101 million gallons of 
liquid fuels and 3.1 million gallons of water for DD&D; 
no net increase in utility demands for operations. 

Radioactive 
Liquid Waste 
Treatment Facility 
(TA-50) 

No change in utility demands Same as No Action Alternative Radioactive Liquid Waste Treatment Facility–1.04 million 
gallons of liquid fuels and 7.5 million gallons of water for 
construction and related DD&D; no net increase in utility 
demands for operations. 

LANSCE 
(TA-53) 

Moderate increase in operational utility demands from 
increase in annual hours of operation. 

Moderate to major decrease in 
infrastructure utility demands in 
TA-53 and sitewide due to shut 
down of operations with a minor 
reduction within the Los Alamos 
region.  

LANSCE Refurbishment–Negligible, short-term increase 
in utility demands from refurbishment.  Moderate increase 
in electrical energy, peak load, and water demands over 
the No Action due to increased operational levels.  

Solid Radioactive 
and Chemical 
Waste Facilities 
(TA-50 and 
TA-54) 

No change in utility demands  Same as No Action Alternative Waste Management Facilities Transition–Up to 
0.893 million gallons of liquid fuels and 4.9 million 
gallons of water for TRU Waste Facility construction; 
negligible incremental increase in utility demands for 
operations. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative 

Plutonium 
Facility Complex 
(TA-55) 

No change in utility demands  Negligible increase in utility 
demands from transfer of 
nonnuclear activities at CMR 
Building to TA-55. 

Plutonium Facility Complex Refurbishment Negligible 
short-term increase in utility demands for construction and 
related DD&D; minor incremental increase in utility 
demands for operations to support increased pit 
production. 
 
Radiography Facility–0.042 million gallons of liquid fuels 
and 0.234 million gallons of water for construction; no net 
increase in utility demands for operations. 

Remote 
Warehouse and 
Truck Inspection 
Station (TA-72) 

No change in utility demands  Same as No Action Alternative Up to 0.420 million gallons of liquid fuels and 2.0 million 
gallons of water for construction; negligible incremental 
increase in utility demands for operations.  

MDA = material disposal area; TA = technical area, DD&D = decontamination, decommissioning, and demolition; CMRR = Chemistry and Metallurgy Research 
Replacement; LANSCE = Los Alamos Neutron Science Center, CMR = Chemistry and Metallurgy Research. 
Note:  To convert gallons to liters, multiply by 3.78533.   

3514 
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Table 5–33  Baseline Infrastructure Requirements and System Capacities for the 3514 

Los Alamos National Laboratory Region of Influence  3515 

Current Requirement (2005 a) 

Resource 
System 

Capacity LANL 
Other Los Alamos 

County Users  Total Requirement 

Electricity 

 Energy (megawatt-hours per year) 1,314,000 b 421,413 129,457 550,870 

 Peak load demand (megawatts) 150 b 69.5 18.3 87.8 

Fuel 

 Natural gas (decatherms per year)  8,070,000 c 1,187,855 943,559 2,131,414 

Water (million gallons per year) 1,806 d 359 1,034 1,393 
a Electric and fuel data for 2005 are fiscal year basis while water data are calendar year basis (see Sections 4.8.2.1, 4.8.2.2, 

and 4.8.2.3). 
b Electrical energy and peak load capacity reflect the current import capacity of the electric transmission lines that deliver 

electric power to the Los Alamos Power Pool, as well as completion of upgrades at the TA-3 Co-Generation Complex, 
which will add 40 megawatts (350,400 megawatt-hours) of generating capacity.  Values do not reflect completion of a new 
transmission line and other ongoing electrical power system upgrades. 

c Reflects contractually limited capacity of the natural gas system serving the Los Alamos area (see Section 4.8.2.2). 
d Equivalent to the total water rights from the regional aquifer managed by Los Alamos County. 
Note:  A decatherm is equivalent to 1,000 cubic feet. 
Source:  Arrowsmith 2006, LANL 2006a. 
 

While demand for key infrastructure resources (electricity, natural gas, and water) within the 3516 

region of influence has generally followed an upward trend, there are notable exceptions.  For 3517 

electricity, total LANL demand increased by approximately 14 percent between 1999 and 2005, 3518 

while other Los Alamos County user demands increased by 22 percent.  In contrast, LANL 3519 

natural gas consumption declined by nearly 17 percent between 1999 and 2005, but demand 3520 

within the County increased by about 8 percent over roughly the same period.  The decline at 3521 

LANL is attributable to warmer-than-normal seasonal temperatures that have persisted since the 3522 

early 1990s and a switch from district heating plants to more efficient systems at individual 3523 

LANL facilities.  Total LANL demand for water also decreased by nearly 21 percent between 3524 

1999 and 2005, but this was offset by an approximately 18 percent increase in demand among 3525 

other Los Alamos County users, who account for the largest portion of total water use in the 3526 

region of influence. 3527 

Los Alamos National Laboratory Site-Wide Impacts 3528 

Projected annual utility infrastructure requirements under the No Action Alternative are 3529 

presented in Table 5–34.  The No Action Alternative represents a future baseline that includes 3530 

projects that have already been implemented to some degree (and may already be reflected in the 3531 

current baseline values), are in the process of being implemented, or would be implemented fully 3532 

between now and 2011.  These projects are independent of subsequent project decisions at 3533 

LANL, and their ongoing activities add to the overall increasing trend in utility infrastructure 3534 

demand in the Los Alamos area as a whole. 3535 
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Table 5–34  Projected Site Infrastructure Requirements under the No Action Alternative  3536 

Resource 
LANL 

Requirements 
Other 

Requirements a Total Requirements 
Percent of 
Capacity b 

Electricity 

 Energy (megawatt-hours per year) 495,000 150,000 645,000 49 

 Peak load demand (megawatts) 91.2 20.2 111 74 

Fuel 

 Natural gas (decatherms per year) 1,197,000 1,018,000 2,215,000 27 

Water (million gallons per year) 380 1,241 1,621 90 
a Projections through 2011 for electrical energy, peak load, natural gas, and water also include projected usage for other 

Los Alamos County users that rely upon the same utility system as LANL.   
b A calculation based on the system capacity as shown in Table 5–33. 
Note:  A decatherm is equivalent to 1,000 cubic feet. 
Sources:  Projections based on Arrowsmith 2005, 2006, Glasco 2005, DOE 2002h, LANL 2000f, 2001e, 2002d, 2003g, 

2004e, 2005g, 2006, 2006a. 
 

These infrastructure resource projections are made for operations levels at LANL Key Facilities 3537 

actually approaching the operational levels forecast in the 1999 SWEIS and associated Record of 3538 

Decision.  The levels of operations forecast in the 1999 SWEIS have not been realized to date, 3539 

however, and LANL operational demands have trended well below the 1999 SWEIS projections 3540 

as a result (see Table 5–34).  Some of the discrepancy between forecast and actual trends in 3541 

infrastructure demands also reflect the rather conservative bounding approach used in the original 3542 

estimates.  As such, the projections made in this SWEIS, to the extent possible, account for those 3543 

key factors that would prevent LANL operations from practically realizing the infrastructure 3544 

resource demands forecast in the 1999 SWEIS.  Factors considered for LANSCE operations were 3545 

previously discussed.  While funding shortfalls have limited hours of operation at LANSCE and 3546 

thus reduced utility demands, aging equipment physically limits the total operational availability 3547 

of LANSCE such that the levels of operations forecast in the 1999 SWEIS would not be 3548 

reasonably foreseeable under the No Action Alternative for this SWEIS.  Nonetheless, 3549 

projections under the No Action Alternative do assume that easing of budgetary constraints and 3550 

resumption of isotope production (as occurred in 2005) would result in an overall increase in 3551 

annual hours of operation, with LANSCE utility demands approaching those recorded in years 3552 

immediately prior to release of the 1999 SWEIS. 3553 

No infrastructure capacity constraints are expected from implementation of the No Action 3554 

Alternative in the short term because LANL operational and Los Alamos area demands on key 3555 

infrastructure resources (electricity, natural gas, and water) have trended below previously 3556 

forecasted levels.  Under this alternative, total annual electricity, electric peak load, natural gas, 3557 

and water requirements would be about 49 percent, 74 percent, 27 percent, and 90 percent, 3558 

respectively, of the capacity of the utility systems that serve LANL. 3559 

Total peak load demand is projected to require 74 percent of the Los Alamos Power Pool’s peak 3560 

load capacity by 2011.  This projection includes consideration of the generating capacity of the 3561 

TA-3 Co-Generation Complex at LANL, which will have an electric generating capacity of at 3562 

least 40 megawatts after a new turbine is installed by the end of fiscal year 2007.  Ongoing 3563 

upgrades to the electrical power transmission and distribution system, including construction of a 3564 

third transmission line, would allow the import of additional power and support a higher electric 3565 

peak load beyond 2007. 3566 
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Natural gas is abundant in New Mexico, and the region has a high import capacity.  Ongoing 3567 

upgrades to the natural gas distribution system by the Public Service Company of New Mexico 3568 

should ensure the adequacy and reliability of natural gas (see Chapter 4, Section 4.8.2.2).  3569 

Completion of upgrades to the TA-3 Co-Generation Complex could make its use more attractive 3570 

for electrical energy production by LANL than in the past; thus, the Complex could support an 3571 

increase in natural gas consumption over time.  Regardless, maintenance of an adequate capacity 3572 

margin is forecast under the No Action Alternative.   3573 

Total water demand within the region of influence could approach 90 percent of Los Alamos 3574 

County-managed rights to withdraw water from the regional aquifer, although projections 3575 

indicate that LANL operational demands would remain within the site’s annual water use ceiling 3576 

quantity (542 million gallons [2,050 million liters]) under the No Action Alternative (see 3577 

Chapter 4, Section 4.8.2.3).  As described in Section 4.8.2.3, Los Alamos County has completed 3578 

feasibility studies for accessing up to 391 million gallons (1,500 million liters) of water per year 3579 

from the San Juan-Chama Transmountain Diversion Project; however, the earliest that this water 3580 

could be made available for use would be 2010 (Glasco 2005). 3581 

Technical Areas Impacts 3582 

Under the No Action Alternative, construction and related DD&D requirements for electricity, 3583 

fuels and water in the affected TAs are expected to be negligible, including those for 3584 

Replacement Office Building construction, continued upgrades to the Co-Generation Complex in 3585 

TA-3, and MDA H remediation and closure activities in TA-54.  In the short term, these 3586 

activities would entail short-term spikes in utility infrastructure resource demands on a TA basis, 3587 

but would have negligible impacts on the capacities of affected utility systems and on the overall 3588 

trend in utility resource demands.  3589 

Technical Area 3 3590 

New facility operations in TA-3 would likely have a negligible impact on overall trends in 3591 

infrastructure resource requirements because the new facilities generally would replace older, 3592 

less resource-efficient facilities.  Further, upgrades at the TA-3 Co-Generation Complex would 3593 

positively impact the Los Alamos Power Pool’s electric power availability by increasing LANL’s 3594 

onsite generating capacity and improving the reliability of the complex, as discussed above.  The 3595 

completed upgrades, however, could contribute to higher natural gas consumption if the facility 3596 

were required to provide more electricity in the future, as previously discussed. 3597 

Key Facilities Impacts 3598 

Completion of programmed construction projects and related DD&D activities, including the 3599 

Chemistry and Metallurgy Research Replacement Facility at TA-55, the Weapons Manufacturing 3600 

Support Facility at TA-16, and new Dynamic Experimentation Complex facilities within the 3601 

Twomile Mesa Complex (part of TA-6, TA-22, and TA-40), would entail short-term spikes in 3602 

utility resource demands.  These activities would have a negligible impact on the capacity of 3603 

affected utility systems and on the overall trend in utility resource demands. 3604 
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Operation of these new facilities would not be expected to cause a measurable overall increase in 3605 

utility infrastructure demands because modern facilities would replace antiquated, less resource-3606 

efficient facilities, creating an economy of scale in operational efficiency.  For example, 3607 

completing construction of the 15 to 25 new buildings within the Two-Mile Mesa Complex 3608 

would replace about 59 structures currently used for such operations. 3609 

5.8.2.2 Reduced Operations Alternative 3610 

Los Alamos National Laboratory Site-Wide Impacts 3611 

Projected annual utility infrastructure requirements under the Reduced Operations Alternative are 3612 

presented in Table 5–35.  Utility infrastructure demand resulting from actions under the No 3613 

Action Alternative would continue, with certain operational reductions, under this alternative.  3614 

Reductions in the levels of high explosives processing and testing activities would have 3615 

negligible-to-minor impacts on overall utility infrastructure requirements, but most other ongoing 3616 

projects and activities included under the No Action Alternative also would move forward under 3617 

the Reduced Operations Alternative.  The entire LANSCE complex and TA-18 Pajarito Site, 3618 

however, would be placed into safe shutdown mode under this alternative, although not all 3619 

activities and associated utility demands would cease.  LANSCE accelerator and support 3620 

operations currently demand a relatively large share (about 22 and 15 percent in 2005) of 3621 

LANL’s electricity and water, respectively.  As such, shutdown of LANSCE as part of the 3622 

Reduced Operations Alternative would measurably reduce site-wide infrastructure resource 3623 

demands compared to both the No Action Alternative and current operations.  Under this 3624 

alternative, total annual electricity, electric peak load, natural gas, and water requirements would 3625 

be reduced to about 39 percent, 54 percent, 27 percent, and 85 percent, respectively, of the 3626 

capacity of the utility systems that serve LANL. 3627 

Table 5–35  Projected Site Infrastructure Requirements under the 3628 

Reduced Operations Alternative  3629 

Resource 
LANL 

Requirements 
Other 

Requirements a Total Requirements 
Percent of 
Capacity b 

Electricity 

 Energy (megawatt-hours per year) 366,000 150,000 516,000 39 

 Peak load demand (megawatts) 60.4 20.2 80.6 54 

Fuel 

 Natural gas (decatherms) 1,163,000 1,018,000 2,181,000 27 

Water (million gallons per year) 303 1,241 1,544 85 
a Projections through 2011 for electrical energy, peak load, natural gas, and water also include projected usage for other 

Los Alamos County users that rely on the same utility system as LANL.   
b A calculation based on the system capacity as shown in Table 5–33. 
Note:  A decatherm is equivalent to 1,000 cubic feet. 
Sources:  Projections based on Arrowsmith 2005, 2006, Glasco 2005, DOE 2002h, LANL 2000f, 2001e, 2002d, 2003g, 

2004e, 2005g, 2006, 2006a. 

Technical Area Impacts 3630 

Operational demands on utility infrastructure under this alternative would be similar to those 3631 

under the No Action Alternative on a TA basis (except for TA-53) because base requirements 3632 

would not be appreciably reduced due to high explosives processing and testing reductions. 3633 
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Key Facilities Impacts 3634 

Los Alamos Neutron Science Center 3635 

Shutdown of LANSCE operations is projected to result in a moderate-to-major reduction in 3636 

electrical energy, electric peak load demand, and water use at TA-53 compared to the demand 3637 

under the No Action Alternative.  This would specifically represent reductions of approximately 3638 

125,000 megawatt-hours in total electricity, 30.3 megawatts in electric peak load, and 73 million 3639 

gallons (276 million liters) in water demand annually at LANSCE as compared to operational 3640 

levels projected for the No Action Alternative.  This action alone would result in a minor overall 3641 

reduction in utility demands within the region of influence.  Natural gas demand within the 3642 

region would not be measurably affected on a percentage basis because LANSCE’s operational 3643 

demand for natural gas is a small percentage of that used by LANL as a whole and usage by 3644 

LANL and other Los Alamos County users is affected more by weather and onsite electricity 3645 

generation needs. 3646 

Pajarito Site 3647 

Shutdown of the Pajarito Site (TA-18) would result in a negligible site-wide decrease in 3648 

operational utility needs. 3649 

5.8.2.3 Expanded Operations Alternative 3650 

Los Alamos National Laboratory Site-Wide Impacts 3651 

Projected annual utility infrastructure requirements under the Expanded Operations Alternative 3652 

are presented in Table 5–36.  On a site-wide basis, numerous additional projects involving new 3653 

facility construction, facility renovation, facility DD&D, and site closure activities affecting 3654 

many TAs would occur under this alternative.  Infrastructure requirements for these actions 3655 

would be additive to those for actions identified as part of the No Action Alternative.  Although 3656 

these new activities collectively would result in a spike in utility resource demands, principally 3657 

for liquid fuels and water, their contribution to the overall trend in site-wide or Los Alamos area 3658 

demands would be minor due to the extended timeframe over which projects such as the MDA 3659 

Remediation Project would be implemented.  Liquid fuels, mainly diesel fuel and gasoline, 3660 

would be required to operate heavy equipment, vehicles, and other worksite equipment; however, 3661 

unlike natural gas, which is the principal heating fuel used at LANL, liquid fuels are not 3662 

considered limiting resources because they can be procured from offsite sources and supplied at 3663 

the point of use as needed. 3664 

For a number of new projects at LANL that involve DD&D of existing facilities whose 3665 

capabilities would be replaced by newly constructed facilities, an economy of scale in operational 3666 

efficiency would be achieved, resulting in a net decrease in utility demands.  This economy of 3667 

scale would tend to moderate the overall trend toward increasing utility demands at LANL and 3668 

by Los Alamos County users that rely upon the same utility systems.  Still, other projects would 3669 

entail operational expansions that would result in a minor-to-moderate overall increase in 3670 

demand for electricity, particularly in electric peak load demand, as well as water compared to 3671 

projected demand under the No Action Alternative.  Only minor increases in natural gas demand 3672 

are forecast.  Under the Reduced Operations Alternative, total annual electricity, electric peak 3673 
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load, natural gas, and water requirements would be about 63 percent, 96 percent, 29 percent, and 3674 

98 percent, respectively, of the capacity of the utility systems that serve LANL. 3675 

Table 5–36  Projected Site Infrastructure Requirements under the 3676 

Expanded Operations Alternative 3677 

Resource 
LANL 

Requirements 
Other 

Requirements a Total Requirements 
Percent of 
Capacity b 

Electricity 

 Energy (megawatt-hours per year) 677,000 150,000 827,000 63 

 Peak load demand (megawatts) 124 20.2 144 96 

Fuel 

 Natural gas (decatherms) 1,313,000 1,018,000 2,331,000 29 

Water (million gallons per year) 522 1,241 1,763 98 
a Projections through 2011 for electrical energy, peak load, natural gas, and water also include projected usage for other 

Los Alamos County users that rely upon the same utility system as LANL.   
b A calculation based on the system capacity as shown in Table 5–33. 
Note:  A decatherm is equivalent to 1,000 cubic feet. 
Source:  Projections based on Arrowsmith 2005, 2006, Glasco 2005, DOE 2002h, LANL 2000f, 2001e, 2002d, 2003g, 2004e, 

2005g, 2006, 2006a. 
 

The electric peak load capacity of the Los Alamos Power Pool could be approached due to 3678 

increased operational demands at LANL combined with the trend of increasing demand that is 3679 

forecast to persist for other Los Alamos County users.  The predicted spike in electric peak load 3680 

demand at LANL is primarily attributable to the Metropolis Center Increase in Levels of 3681 

Operations and the proposed LANSCE Refurbishment Projects.  Under the Expanded Operations 3682 

Alternative, LANSCE operations would potentially require 208,000 megawatt-hours of 3683 

electricity annually with a peak load demand of 51 megawatts, as compared to about 3684 

139,000 megawatt-hours of electricity with a peak load demand of 34 megawatts under the No 3685 

Action Alternative.  The Metropolis Center would require about 131,400 megawatt-hours of 3686 

electricity annually with a peak load demand of 18 megawatts, as compared to about 44,000 3687 

megawatt-hours of electricity with a peak load demand of 6 megawatts under the No Action 3688 

Alternative.  As discussed for the No Action Alternative, ongoing upgrades to the electrical 3689 

power transmission and distribution system, including construction of a third transmission line, 3690 

would allow the import of additional power and support a higher electric peak load beyond 2007. 3691 

As previously described, heating demand and associated natural gas consumption at LANL has 3692 

steadily declined in recent years despite higher overall activity levels at the site, mainly due to 3693 

higher-than-normal seasonal temperatures.  While this trend could be partly reversed by 3694 

implementing the Expanded Operations Alternative for this SWEIS, including operation of the 3695 

TA-3 Co-Generation Complex for electric power generation, the capacity of the Los Alamos area 3696 

natural gas delivery system is expected to be adequate for the foreseeable future. 3697 

In recent years, combined LANL and county water demands have consumed between 80 and 3698 

90 percent of the currently developed water rights.  Under the Expanded Operations Alternative, 3699 

increased operations at LANL, combined with projected growth in the rest of Los Alamos 3700 

County, could approach the county-managed rights to withdraw water from the regional aquifer.  3701 

LANSCE operations would potentially require 119 million gallons (450 million liters) of water 3702 

annually, as compared to up to about 77 million gallons (291 million liters) under the No Action 3703 
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Alternative.  The Metropolis Center could require up to 51 million gallons (193 million liters) of 3704 

water annually, as compared to about 19 million gallons (72 million liters) under the No Action 3705 

Alternative.  Nevertheless, LANL operational demands are projected to remain within the site’s 3706 

annual water use ceiling quantity (542 million gallons [2,050 million liters]) under the Expanded 3707 

Operations Alternative.  As discussed under the No Action Alternative (see Section 5.8.2.1) and 3708 

detailed in Chapter 4, Section 4.8.2.3, supplementing the Los Alamos County water supply 3709 

system with San Juan-Chama water will be essential to ensuring that the region has adequate 3710 

water supplies under this alternative and in the future. 3711 

Technical Area Impacts 3712 

Construction and related DD&D requirements for utility infrastructure resources, including 3713 

electricity, fuels, and water, are expected to be negligible to minor for most actions, including 3714 

construction of the Physical Science Research Complex and Replacement Office Buildings 3715 

projects in TA-3 and the TA-18 and TA-21 Structure DD&D Projects.  Implementation of the 3716 

TA-21 Structure DD&D Project, which would include the natural-gas fired TA-21 steam plant, 3717 

also would result in a negligible-to-minor reduction in LANL natural gas consumption because 3718 

the plant’s natural gas demand historically was smaller than 10 percent of site-wide demand and 3719 

has decreased appreciably in recent years as NNSA missions in TA-21 have been relocated or 3720 

discontinued. 3721 

Key Facilities Impacts 3722 

A number of project actions undertaken as part of this alternative would enhance the operational 3723 

capabilities of Key Facilities, causing a net increase in infrastructure resource demands to support 3724 

the increased level of operations.  Specifically, the Metropolis Center Increase in Levels of 3725 

Operations and LANSCE Refurbishment Projects would result in a minor-to-moderate increase 3726 

in LANL infrastructure resource requirements and requirements within the region of influence to 3727 

support higher levels of operations as described above.  Increased pit production at TA-55 under 3728 

this alternative would cause a minor increase in LANL infrastructure requirements because 3729 

existing Plutonium Facility Complex operations currently constitute a relatively small percentage 3730 

(generally 3 to 5 percent) of LANL’s total demands.  A very conservative estimate is that 3731 

increased pit production at TA-55 could require an additional 8,500 megawatt-hours of 3732 

electricity, 1.4 megawatts in electric peak load, 28,000 decatherms of natural gas, and 8.2 million 3733 

gallons (31 million liters) of water annually. 3734 

5.9 Waste Management 3735 

Waste management impacts were evaluated based on the quantities of waste generated by Key 3736 

Facilities, non-Key Facilities, and LANL’s environmental restoration activities.  Waste 3737 

generation rates were used to measure the impacts on the LANL waste management 3738 

infrastructure and local environment.  Other impacts associated with waste management are 3739 

addressed in the following sections:  Air Quality (Section 5.4); Worker Health (Section 5.6.3); 3740 

Transportation (Section 5.10); and Facility Accidents (Section 5.12).  Waste management 3741 

practices related to handling, treating, storing, and preparing for transport and disposal are 3742 

described in Chapter 3 of this SWEIS. 3743 
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Waste quantities were compiled by waste type and included process wastewaters (sanitary liquid 3744 

waste, high-explosives-contaminated liquid waste, and industrial effluents); solid waste; and 3745 

radioactive (including radioactive liquid) and chemical wastes.  Due to the large number of 3746 

construction and demolition projects now underway or planned at LANL, additional categories of 3747 

construction and DD&D waste were included in the impacts analysis.  LANL’s environmental 3748 

restoration wastes are presented as a separate category in this SWEIS. 3749 

Impacts associated with waste management were evaluated in the 1999 SWEIS based on 3750 

historical waste generation rates, projections of future waste generation, and the infrastructure in 3751 

place to manage the wastes.  With the exception of liquid waste, solid (sanitary) waste, and low-3752 

level radioactive waste, all LANL wastes were assumed to be disposed offsite.  For purposes of 3753 

the transportation analysis (see Section 5.10) all wastes are assumed to be disposed offsite. 3754 

In this analysis, the 1999 SWEIS projections were reviewed and adjusted as needed to develop 3755 

bounding values for the waste quantities associated with each alternative.  As discussed in 3756 

Chapter 4, Section 4.9, the 1999 SWEIS projections adequately covered waste generated through 3757 

facility operations; exceedances were the result of one-time events such as chemical cleanouts, 3758 

maintenance, remediation, and cleanup following the Cerro Grande Fire. 3759 

In addition to wastes generated onsite, LANL historically has received small quantities of low-3760 

level radioactive and transuranic waste from offsite locations.  Some of these wastes are 3761 

generated by LANL activities at other locations and some by other DOE facilities that do not 3762 

have the capability to manage the wastes.  Receipt of these wastes by LANL is expected to 3763 

continue at the historical rate of 5 to 10 waste shipments per year.  The expected quantities of 3764 

offsite waste would be small compared to the onsite waste generated and would be easily 3765 

accommodated by the existing LANL waste management infrastructure. 3766 

In the sections that follow, waste generation rates for each facility are evaluated for the three 3767 

alternatives.  Bounding waste generation rates were projected for the No Action Alternative, 3768 

considering the actions covered by the 1999 SWEIS and any subsequent actions that have 3769 

received independent NEPA analysis.  Under the Reduced Operations Alternative, waste 3770 

projections were selectively reduced to correspond to a lower level of operations.  For the 3771 

Expanded Operations Alternative, planned additional activities were considered and waste 3772 

projections were increased as necessary to adequately bound the impacts.  Table 5–37 3773 

summarizes the waste management impacts associated with each of the alternatives. 3774 

5.9.1 No Action Alternative 3775 

Los Alamos National Laboratory Site-Wide Impacts 3776 

The types and quantities of wastes expected to be generated by LANL operations under the No 3777 

Action Alternative are generally the same as those presented for the Expanded Operations 3778 

Alternative in the 1999 SWEIS, but modified for a lower level of pit production. 3779 
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Table 5–37  Summary of Total (Operations, Decontamination, Decommissioning, and 3780 

Demolition, and Remediation) Waste Generation Projections by Alternative 3781 

(Cumulative 2007 through 2016) 3782 

Waste Type 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Low-Level Radioactive Waste a, b  

 Bulk low-level radioactive waste 
 (cubic yards) 

39,000 39,000 196,000 to 884,000 

 Packaged low-level radioactive 
 waste (cubic yards) 

33,000 to 128,000 33,000 to 110,000 80,000 to 183,000 

 High activity low-level 
 radioactive waste (cubic yards) 

– – 0 to 347,000 

 Remote-handled low-level 
 radioactive waste (cubic yards) 

– – 480 to 1,700 

 Mixed low-level radioactive 
 waste (cubic yards) 

1,800 to 2,800 1,800 to 2,800 3,900 to 183,000 

Transuranic Waste 

 Contact-handled (cubic yards) a 3,500 to 5,900 3,500 to 5,900 5,300 to 33,000 

 Remote-handled (cubic yards) – – 11 to 61 

Construction and demolition 
 debris c (cubic yards) 

198,000 197,000 642,000 to 722,000 

Chemical waste d (pounds) 19,000,000 to 37,000,000 19,000,000 to 36,000,000 64,000,000 to 129,000,000 

Liquid Radioactive Waste    

 Liquid transuranic waste 
 (gallons) 

300,000 300,000 500,000 

 Liquid low-level radioactive 
 waste (at TA-50) (gallons) 

40,000,000 40,000,000 50,000,000 

 Liquid low-level radioactive 
 waste (at TA-53) (gallons) 

1,400,000 50,000 e 1,400,000 

TA = technical area. 
a Operations waste volumes are assumed to be contact-handled transuranic waste and packaged low-level radioactive waste, 

although small volumes of other types could be generated. 
b The subcategories of low-level radioactive waste do not necessarily meet precise definitions, but are used to assist in the 

analysis of disposal and transportation options and impacts. 
–  Bulk low-level radioactive waste = wastes that can be transported in large volumes in soft-sided containers. 
–  Packaged low-level radioactive waste = typical low-level radioactive waste packaged in drums or boxes. 
–  High-activity low-level radioactive waste = waste exceeding 10 CFR Part 61.55 Class A concentrations (greater than 
    10 nanocuries per gram of transuranic nuclides) and therefore is not accepted at certain facilities. 
–  Remote-handled low-level radioactive waste = waste with a dose rate exceeding 200 millirem per hour at the surface 
    of the container. 

c Construction and demolition debris includes uncontaminated wastes such as steel, brick, concrete, pipe, and vegetative 
matter from land clearance. 

d  Chemical waste includes wastes regulated under the Resource Conservation and Recovery Act, Toxic Substance Control 
Act, or state hazardous waste regulations. 

e Under the Reduced Operations Alternative, operations at LANSCE would cease.  Approximately 5,000 gallons 
(20,000 liters) of radioactive liquid waste per year from TA-50 would continue to be treated at TA-53. 

Note:  To convert cubic yards to cubic meters, multiply by 0.76456; gallons to liters, multiply by 3.78533; for pounds to 
kilograms, multiply by 0.45359.  Values have been rounded to the nearest hundred, thousand, or million. 
 

Wastewaters are collected and managed in systems designed for each specific category of 3783 

wastewater – sanitary liquid waste, high explosives-contaminated liquid waste, and industrial 3784 

effluent.  Sanitary wastes from across the LANL facility are delivered by dedicated pipeline to 3785 

the Sanitary Wastewater System Plant at TA-46.  The Sanitary Wastewater System Plant design 3786 

capacity of 600,000 gallons (2.3 million liters) per day (DOE 1999a) is expected to be adequate 3787 
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for demand under the No Action Alternative.  The treated wastewater is pumped to TA-3 for 3788 

recycling in the Steam Plant cooling towers or is discharged into Outfall 001.  Reuse of treated 3789 

sanitary wastewater is expected to continue.  Sludge from the treatment of sanitary wastewater 3790 

will continue to be disposed offsite as a New Mexico special waste.  Offsite disposal capacity is 3791 

expected to be adequate.  (See Chapter 4, Section 4.9.1, for more details on sanitary wastewater 3792 

treatment.) 3793 

Wastewaters containing high explosives compounds are generated by high explosives testing and 3794 

processing activities.  The High Explosives Wastewater Treatment Facility, located in TA-16, 3795 

treats process waters containing high explosives compounds.  Under the No Action Alternative, 3796 

the High Explosives Wastewater Treatment Facility is expected to continue to operate within the 3797 

170,000-gallon (640,000-liter) projection for annual discharges included in the 1999 SWEIS 3798 

(DOE 1999a).  (See Chapter 4, Section 4.9.1.3, for additional discussion of high explosives 3799 

treatment.) 3800 

Industrial effluent is discharged to a number of NPDES-permitted outfalls across LANL.  3801 

Currently, LANL facilities discharge wastewater to a total of 21 outfalls, down from the 3802 

55 identified in the 1999 SWEIS (LANL 2005j).  LANL’s projected industrial effluent discharges 3803 

would be approximately 280 million gallons (1.1 billion liters) per year under the No Action 3804 

Alternative (see Section 5.3.1).  (See Chapter 4, Section 4.9.1.4, for more details on industrial 3805 

effluents.) 3806 

Sanitary waste generated at LANL is generally managed at a transfer station, where solid waste is 3807 

sorted and consolidated for transport to an offsite landfill (LANL 2005a, 2006).  LANL conducts 3808 

an aggressive waste minimization and recycling program, which greatly reduces the amount of 3809 

sanitary waste requiring disposal (LANL 2004p).  Sanitary solid waste includes both routine and 3810 

nonroutine wastes.  Routine waste is waste produced from any type of periodic or recurring work, 3811 

including waste produced from production operations; analytical, and/or research and 3812 

development laboratory operations; and treatment, storage, and disposal facility operations.  3813 

Under the No Action Alternative, routine sanitary waste quantities are expected to be bounded at 3814 

5,000 tons (4,500 metric tons) per year. 3815 

Nonroutine waste is defined as one-time operations waste, including waste produced from 3816 

construction, environmental restoration, and DD&D activities (LANL 2003d).  Nonroutine waste 3817 

quantities are projected for construction, DD&D, and environmental restoration wastes in the 3818 

sections that follow.  (Solid wastes from environmental restoration may be sent directly to an 3819 

offsite facility rather than being processed through the transfer station.)  Under the No Action 3820 

Alternative, three major construction projects would generate significant quantities of 3821 

construction wastes:  TA-16 Refurbishment, Chemistry and Metallurgy Research Replacement 3822 

Facility at TA-55, and consolidation of certain activities at the Dynamic Experimentation 3823 

Complex at TA-6, TA-22, and TA-40.  Construction wastes associated with these projects are 3824 

expected to total about 12,000 cubic yards (9,200 cubic meters) (DOE 2002k, 2003f, 2003g).  3825 

Generally, construction wastes may be disposed in a solid waste landfill or a construction and 3826 

demolition debris landfill; offsite disposal capacity is expected to be adequate. 3827 

Under the No Action Alternative, DD&D wastes would be generated by six projects, as detailed 3828 

in Table 5–38.  Although large quantities of demolition debris and low-level radioactive waste 3829 
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could be generated under this alternative, most wastes could be disposed offsite and offsite 3830 

capacity is expected to be sufficient. Chemistry and Metallurgy Research Building DD&D would 3831 

likely not occur until after 2015, after the new Chemistry and Metallurgy Research Replacement 3832 

Facility is operational.  Waste generated by the demolition process for that structure would likely 3833 

involve both onsite and offsite disposal capacity. 3834 

Table 5–38  Wastes from Decontamination, Decommissioning, and Demolition Activities – 3835 

No Action Alternative (cubic yards)  3836 

Decontamination, 
Decommissioning, and 

Demolition Project 

Bulk Low-Level 
Radioactive 

Waste 

Packaged Low-
Level Radioactive 

Waste 

Mixed Low-Level 
Radioactive 

Waste 
Demolition 

Debris 

Chemical 
Waste a 

(pounds) 

TA-16 8 3 – 5,800 51,000 

Los Alamos Site Office – – – 10,000 486,000 

General Excess Facilities 13,900 4,600 26 128,000 246,000 

Dynamic Experimentation 
Buildings b 

– 20 – 21,000 781,000 

Chemistry and Metallurgy 
Research Building c 

12,000 4,000 280 20,000 280,000 

LANSCE Area A d 4,000 – 89 520 3,000 

Total e 30,000 8,700 400 186,000 1,847,000 

TA = technical area, RCRA = Resource Conservation and Recovery Act, TSCA = Toxic Substances Control Act, 
LANSCE = Los Alamos Neutron Science Center. 
a Chemical waste includes RCRA hazardous waste and TSCA waste (asbestos). 
b Values from Dynamic Experimentation EA (DOE 2003g). 
c Values from the Chemistry and Metallurgy Research Building Replacement EIS (DOE 2003f) and Preliminary Chemistry 

and Metallurgy Research Building Disposition Study (LANL 2003a). 
d Values from the 1999 SWEIS (DOE 1999a) and National Environmental Policy Act Review LAN-05-018 (LANL 2006). 
e Totals may not add due to rounding. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456. 
 

Wastes generated by LANL’s environmental restoration activities are presented separately from 3837 

operational wastes.  These nonroutine waste quantities vary widely from year to year and could 3838 

differ significantly from projections due to selection of remedies and actual site-specific 3839 

conditions encountered during field activities.  Low-level radioactive waste generated by 3840 

LANL’s environmental restoration activities could be disposed on site at TA-54 Area G or offsite 3841 

at a commercial or DOE disposal facility.  Chemical waste quantities generated by LANL’s 3842 

environmental restoration activities are expected to be substantial (LANL 2004i); however, 3843 

offsite capacity for all waste types is expected to be sufficient. 3844 

The expected impacts of waste generation are discussed below for each category of chemical and 3845 

radioactive waste.  Projections of chemical and radioactive waste quantities are presented in 3846 

Table 5–39.  The information presented is based on the 1999 SWEIS projections, which were 3847 

updated with information from the Waste Volume Forecast prepared in June 2003 (LANL 2003d) 3848 

and updated in September 2004 (LANL 2004i) and information from LANL staff (LANL 2006).  3849 

The Forecast integrates historical generation data with near- and long-term program plans 3850 

(LANL 2003d).  To aid the analysis, waste categories were further characterized as routine or 3851 

nonroutine. 3852 
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Table 5–39  Radioactive and Chemical Waste Projections from Routine Operations – 3853 

No Action Alternative 3854 

Waste Projections (cubic yards per year) a 

Key and Non-Key Facilities 
Low-Level 

Radioactive Waste 
Mixed Low-Level 
Radioactive Waste 

Transuranic 
Waste 

Chemical Waste 
(pounds per year) 

Chemistry and Metallurgy Research 
Building b 

2,400 b  25 55 b 24,000 

Sigma Complex  1,300 5 0 22,000 

Machine Shops  790 0 0 1,045,000 

Materials Science Laboratory  0 0 0 1,300 

Metropolis Center c 0 0 0 0 

High Explosives Processing Facilities  20 <1 0 29,000 

High Explosives Testing Facilities 1,200 10 d <1 78,000 

Tritium Facilities  630 4 0 3,800 

Pajarito Site  190 2 0 8,800 

Target Fabrication Facility  13 <1 0 8,400 

Bioscience Facilities 45 4 0 29,000 

Radiochemistry Facility  350 5 0 7,300 

Radioactive Liquid Waste Treatment 
Facility e 

330 3 13 880 

Los Alamos Neutron Science Center  1,400 1 0 37,000 

Solid Radioactive and Chemical Waste 
Facilities f 

300 g 10 g 35 2,000 

Plutonium Facility Complex 990 20 440 19,000 

Non-Key Facilities 2,000 h 40 30 h 1,435,000 

TOTAL i 12,000 130 570 2,749,000 
a Projected values from 1999 SWEIS Record of Decision, as documented in the 2004 SWEIS Yearbook (LANL 2005g), unless 

otherwise noted.  Projections are based upon expected, routine facility operations and do not include wastes from nonroutine 
events such as chemical cleanouts and construction projects. 

b Values reflect a pit production level of 20 pits per year.  
c Value was not projected in the 1999 SWEIS Record of Decision.  The Metropolis Center was not a designated Key Facility at 

that time.  No wastes are projected for this facility. 
d Value adjusted upward from 1999 SWEIS projection based on projected waste volumes resulting from hydrotesting activities 

(LANL 2006). 
e Values adjusted from 1999 SWEIS projections based on historical generation rates and new projections (LANL 2006). 
f This Key Facility includes the Legacy Transuranic Waste Retrieval Program and the Off-Site Source Recovery Program. 
g Value adjusted upward from 1999 SWEIS Record of Decision projection based on projections in the 2004 revision to the 

Waste Volume Forecast (LANL 2004i). 
h  Value adjusted upward from 1999 SWEIS projection based on historical generation rates and projections in the 2004 revision 

to the Waste Volume Forecast (LANL 2004i).  Low-level radioactive waste increases are attributable to heightened activities 
and new construction. Transuranic waste increases are attributable to waste generated by the Off-Site Source Recovery 
Project; because this waste comes from shipping and receiving, it is attributed to non-Key Facilities (LANL 2006a). 

i Totals may not add because all values have been rounded. 
Note: To convert pounds to kilograms, multiply by 0.45359; for cubic yards to cubic meters, multiply by 0.76456.  Values have 
been rounded to the nearest hundred, thousand, or million. 
 

 3855 

3856 
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Low-Level Radioactive Wastes—Routine low-level radioactive waste generation has been 3856 

trending downward (LANL 2003d) and is expected to continue in this direction under the No 3857 

Action Alternative.  Some fluctuations in facility-specific generation rates are expected.  For 3858 

example, the High Explosives Testing Key Facilities, due to increased numbers of hydrotests, are 3859 

projected to double their average low-level radioactive waste generation (LANL 2004i).  In 3860 

addition, relocating the actinide processing and recovery capability to the Chemistry and 3861 

Metallurgy Research Replacement Facility may increase low-level radioactive waste quantities 3862 

by up to 24 cubic yards (18 cubic meters) per year (DOE 2003e).  Table 5–39 presents the 3863 

projected annual low-level radioactive waste quantities from routine operations at Key and non-3864 

Key Facilities.  The TA-54 Area G expansion into Zone 4 is designed to provide 40 years of 3865 

disposal capacity for operational low-level radioactive waste, assuming a disposal rate of about 3866 

3,900 cubic yards (3,000 cubic meters) per year.  In addition, offsite disposal capacity is available 3867 

and, together with onsite capacity, is expected to be adequate for wastes generated under the No 3868 

Action Alternative. 3869 

Mixed Low-Level Radioactive Wastes—The pattern for mixed low-level radioactive waste 3870 

generation is similar to that for low-level radioactive waste, with routine generation trending 3871 

downward and LANL’s environmental restoration-generated quantities varying widely 3872 

(LANL 2004i).  Table 5–39 presents the projected annual mixed low-level radioactive 3873 

waste quantities from routine operations at Key and non-Key Facilities. 3874 

Transuranic and Mixed Transuranic Wastes—In the Waste Volume Forecast, transuranic and 3875 

mixed transuranic categories have been combined for discussion; both waste categories are 3876 

managed for ultimate disposal at WIPP.  Higher generation rates, up to about 1600 cubic yards 3877 

(1,200 cubic meters) per year LANL-wide, are projected for the short term (2005 through 2007), 3878 

primarily due to activities under the Legacy Transuranic Waste Retrieval Program and several 3879 

nuclear materials programs (LANL 2004i).  The Nuclear Materials Technology vault cleanout 3880 

would contribute nonroutine transuranic wastes for the short term.  Pit production activities (up 3881 

to 20 pits per year) are expected to yield additional quantities of transuranic and mixed 3882 

transuranic wastes at the Plutonium Facility Complex.  Relocating the actinide processing and 3883 

recovery capability to the Chemistry and Metallurgy Research Replacement Facility may increase 3884 

transuranic waste quantities by 8 cubic yards (6.1 cubic meters) per year (DOE 2003e).  After 3885 

2007, most transuranic wastes would be generated through routine activities (LANL 2003d).  The 3886 

WIPP capacity attributed to newly-generated transuranic waste from LANL is about 14,000 cubic 3887 

yards (10,800 cubic meters) (DOE 2002f), which is expected to be adequate for wastes generated 3888 

under the No Action Alternative.  Table 5–39 presents the projected annual transuranic quantities 3889 

from routine operations at Key and non-Key Facilities. 3890 

Chemical Wastes—Routine chemical waste generation has been trending downward 3891 

(LANL 2003d) and is expected to continue in this direction under the No Action Alternative.  3892 

Bulk chemical wastes generated by LANL operations and environmental restoration activities 3893 

make up approximately 90 percent of the chemical and hazardous waste generated across LANL 3894 

(LANL 2003d).  Although LANL’s environmental restoration waste quantities are highly 3895 

variable, operational bulk chemical waste is generated primarily at the Sanitary Wastewater 3896 

Systems Plant in steady quantities.  Nonbulk chemical and hazardous wastes are generated by a 3897 

wide range of operations at LANL (LANL 2004i).  Approximately half of the nonbulk chemical 3898 
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waste is not regulated as hazardous by the State of New Mexico, but this waste does not meet 3899 

waste acceptance criteria for disposal at a solid waste landfill (LANL 2003d).  Generation rates 3900 

for nonbulk chemical and hazardous wastes from operations are expected to remain steady under 3901 

the No Action Alternative (LANL 2003d).  Scheduled cleanouts of outdated or unused chemicals 3902 

periodically could increase annual quantities for specific facilities (LANL 2004i).  Table 5–39 3903 

presents the projected annual chemical waste quantities from routine operations at Key and 3904 

non-Key Facilities. 3905 

Radioactive Liquid Waste Treated at LANL—Radioactive liquid waste is treated at three 3906 

locations, TA-21, TA-50 and TA-53.  Treatment at TA-21 would continue only until all DD&D 3907 

activities at this TA are complete.  The Radioactive Liquid Waste Treatment Facility at TA-50 3908 

continues to treat the majority of radioactive liquid wastes generated at LANL.  Treated 3909 

radioactive liquid waste quantities at the Radioactive Liquid Waste Treatment Facility, including 3910 

acid and caustic radioactive liquid waste treated in Room 60, are projected in Table 5–40.  If 3911 

hydrotesting activities at the High Explosives Testing Facilities continue to use foam as a 3912 

containment matrix, up to 66,000 gallons (250,000 liters) of additional radioactive liquid waste 3913 

annually may be treated at the Radioactive Liquid Waste Treatment Facility, but these quantities 3914 

are well within projected treatment volumes.  Quantities of radioactive liquid wastes at TA-53 3915 

are also included in Table 5–40. 3916 

Table 5–40  Radioactive Liquid Waste Treated at Los Alamos National Laboratory – 3917 

No Action Alternative 3918 

Waste Treatment Activity Projection 

Pretreatment of radioactive liquid waste at TA-21 (a) 

Pretreatment of transuranic liquid waste from TA-55 in Room 60 30,000 gallons (110,000 liters) per year  

Solidification of transuranic sludge at TA-50 16 cubic yards (12 cubic meters) per year 

Radioactive liquid waste treated at TA-50 4,000,000 gallons (15,000,000 liters) per year 

Secondary treatment of radioactive liquid waste at TA-50 260,000 gallons (1,000,000 liters) per year 

De-water low-level radioactive waste sludge at TA-50 70 cubic yards (50 cubic meters) per year 

Radioactive liquid waste treated at TA-53 140,000 gallons (520,000 liters) per year b 

Transport evaporator bottoms to Tennessee 66,000 gallons (250,000 liters) per year 

Receive solidified evaporator bottoms from Tennessee c 25 cubic yards (20 cubic meters) per year 

TA = technical area, LANSCE = Los Alamos Neutron Science Center. 
a No new radioactive liquid waste is being generated at TA-21, and all inventory that exists in tanks and equipment is 

expected to be processed by 2007. 
b Radioactive liquid waste treated at TA-53 includes waste volumes from LANSCE plus approximately 5,000 gallons 

(20,000 liters) per year from TA-50. 
c This is solid low-level radioactive waste that is disposed of at TA-54. 
Source: LANL 2006. 
 

Summary—Waste management impacts from LANL operations under the No Action Alternative 3919 

are expected to remain within the capacity of the LANL waste management infrastructure.  3920 

Table 5–41 summarizes the waste quantities estimated for operations, DD&D, and 3921 

environmental restoration activities under the No Action Alternative.  Although the summary 3922 

table provides waste projections only through 2016, impacts from operations are expected to 3923 

continue at comparable rates for the longer term.  For operational waste, waste projections are 3924 

presented as a range, with the lower end of the range representing the quantity projected in the 3925 

Waste Volume Forecast (LANL 2004i) and the upper end representing the 1999 SWEIS 3926 
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projection, except as noted.  For this summary table, the transuranic and low-level radioactive 3927 

waste categories have been further subdivided (contact- and remote-handled transuranic) to 3928 

facilitate identification of offsite disposal options and analysis of transportation impacts. 3929 

Table 5–41  Summary of Waste Types by Generator Category – No Action Alternative 3930 

(Cumulative 2007 through 2016) (in cubic yards) 3931 

Waste Type Operational Waste a DD&D Waste b Remediation Waste c Total 

Low-Level Radioactive Waste d 

 Bulk low-level radioactive waste – 30,000 8,800 39,000 

 Packaged low-level radioactive waste 25,000 to 120,000 8,700 – 33,000 to 
128,000 

 High Activity low-level radioactive 
waste 

– – – – 

 Remote-handled low-level 
radioactive waste 

– – – – 

Mixed Low-Level Radioactive Waste 270 to 1,300 400 1,100 1,800 to 
2,800 

Transuranic Waste     

 Contact-handled 3,300 to 5,700 0 210 3,500 to 
5,900 

 Remote-handled – – – – 

Construction and Demolition Debris e 12,000 f 186,000 – 198,000 

Chemical Waste g (pounds) 9,997,000 to 
27,000,000 

1,847,000 7,513,000 19,000,000 to 
37,000,000 

DD&D = decontamination, decommissioning, and demolition; TA = technical area; LANSCE = Los Alamos Neutron Science 
Center; MDA = material disposal area; CMRR = Chemistry and Metallurgy Research Replacement. 
a Operations waste volumes are represented as a range, with the lower end represented by best-estimate values documented in 

the Waste Volume Forecasts  (LANL 2003d, 2004i), and the upper end represented by the bounding 1999 SWEIS 
projections (DOE 1999a), adjusted as detailed in Table 5–39.  These wastes are assumed to be contact-handled transuranic 
waste and packaged low-level radioactive waste, although small volumes of other types could be generated. 

b DD&D waste quantities were estimated for the following projects:  TA-16 Refurbishment, Los Alamos Site Office Building 
Replacement, General Excess Facilities, CMRR Facility, LANSCE Area A Renovation, and consolidation of certain 
activities at the Dynamic Experimentation Complex at TA-6, TA-22, and TA-40. 

c Details of LANL’s environmental restoration activities and resulting wastes are provided in Appendix I.  A remediation 
decision is pending from the New Mexico Environment Department on remediation of MDA H.  If it were to be removed, an 
additional 600 cubic yards of chemical waste and 4,800 cubic yards of bulk low-level radioactive waste would be generated. 

d The subcategories of low-level radioactive waste do not necessarily meet precise definitions, but are used to assist in the 
analysis of disposal and transportation options and impacts. 
– Bulk low-level radioactive waste = wastes that can be transported in large volumes in soft-sided containers. 
– Packaged low-level radioactive waste = typical low-level radioactive waste packaged in drums or boxes.  
– High-activity low-level radioactive waste = waste exceeding 10 CFR Part 61.55 Class A concentrations (greater than 
   10 nanocuries per gram of transuranic nuclides), which is not accepted at certain facilities.  
– Remote-handled low-level radioactive waste = waste with a dose rate exceeding 200 millirem per hour at the 
   surface of the container. 

e  Construction and demolition debris includes uncontaminated wastes such as steel, brick, concrete, pipe, and vegetative 
matter from land clearance. 

f Construction debris quantities were estimated for the following projects:  TA-16 Refurbishment, Chemistry and Metallurgy 
Research Replacement Facility, and consolidation of certain activities at the Dynamic Experimentation Complex at TA-6, 
TA-22, and TA-40.   

g Chemical waste includes wastes regulated under Resource Conservation and Recovery Act, Toxic Substance Control Act, or 
state hazardous waste regulations. 

Note:  To convert cubic yards to cubic meters, multiply by 0.76456; for pounds to kilograms, multiply by 0.45359.  Totals may 
not add because values have been rounded to the nearest hundred, thousand, or million. 

3932 
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Most wastes, with the exception of some low-level radioactive waste, are disposed offsite at 3932 

permitted facilities designed for specific categories of wastes.  The expansion of TA-54 Area G 3933 

into Zone 4 is expected to provide onsite low-level radioactive waste disposal capacity for 3934 

operations waste through the 2016 timeframe and beyond.  Because of the difficulties in 3935 

accurately predicting the volumes of wastes generated by LANL’s environmental restoration 3936 

activities, some variances from projections are possible in future years.  The waste management 3937 

infrastructure at LANL has adequate staffing and facilities to manage the quantities of waste 3938 

expected to be generated under the No Action Alternative. 3939 

5.9.2 Reduced Operations Alternative 3940 

Los Alamos National Laboratory Site-Wide Impacts 3941 

Many of the waste management impacts under the Reduced Operations Alternative would be the 3942 

same as those under the No Action Alternative.  Wastewaters, including sanitary liquid waste, 3943 

high explosives-contaminated liquid waste, and industrial effluent, would be collected and 3944 

managed in systems designed for each category of waste.  High explosive-contaminated waste 3945 

quantities would be reduced by about 20 percent as operations are scaled back at the High 3946 

Explosives Processing and Testing Facilities.  Sanitary waste generated at LANL would generally 3947 

be managed at a transfer station, where solid waste is sorted and consolidated for transport to an 3948 

offsite landfill (LANL 2005a).  (Solid waste from environmental restoration may be sent directly 3949 

to an offsite facility rather than through the transfer station.)  As discussed under the No Action 3950 

Alternative, waste minimization and recycling activities would reduce the quantities of solid 3951 

waste disposed.  Waste management impacts associated with construction and DD&D activities 3952 

would be similar to those for the No Action Alternative.  Construction waste from the Chemistry 3953 

and Metallurgy Research Replacement Facility would be about 500 cubic yards (382 cubic 3954 

meters) smaller than that for the No Action Alternative, and DD&D of the Chemistry and 3955 

Metallurgy Research Building may be further delayed beyond 2015. 3956 

Under the Reduced Operations Alternative, smaller quantities of some radioactive and chemical 3957 

wastes would be generated due to shutdown of the Pajarito Site and LANSCE, as well as 3958 

reductions in high explosives processing and testing.  Projections of chemical and radioactive 3959 

waste quantities from routine operations at Key and non-Key Facilities are presented in  3960 

Table 5–42. 3961 

Radioactive liquid waste treatment would be the same as under the No Action Alternative, with 3962 

the exception of limited treatment at TA-53 as LANSCE operations are halted; some liquid 3963 

wastes with high tritium content from TA-50 could continue to be processed at TA-53.  3964 

Radioactive liquid waste treatment quantities are presented in Table 5–43. 3965 

3966 
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Table 5–42  Radioactive and Chemical Waste Projections from Routine Operations – 3966 

Reduced Operations Alternative 3967 

Waste Projections (cubic yards per year) a 

Key and Non-Key Facilities 

Low-Level 
Radioactive 

Waste 
Mixed Low-Level 
Radioactive Waste 

Transuranic 
Waste  

Chemical Waste 
(pounds per year) 

Chemistry and Metallurgy Research Building b  2,400 25 55 24,000 

Sigma Complex 1,300 5 0 22,000 

Machine Shops  790 0 0 1,045,000 

Materials Science Laboratory  0 0 0 1,300 

Metropolis Center c  0 0 0 0 

High Explosives Processing Facilities 15 d <1 d 0 23,000 d 

High Explosives Testing Facilities  980 d 8 <1 d 62,000 d 

Tritium Facilities  630 4 0 3,800 

Pajarito Site f  0 0 0 0 

Target Fabrication Facility  13 <1 0 8,400 

Bioscience Facilities 45 4 0 29,000 

Radiochemistry Facility  350 5 0 7,300 

Radioactive Liquid Waste Treatment Facility g  330 3 13 880 

Los Alamos Neutron Science Center h 5 1 0 0 

Solid Radioactive and Chemical Waste 
Facilities i 

300 j 10 j 35 2,000 

Plutonium Facility Complex 990 20 440 19,000 

Non-Key Facilities 2,000 k 40 30 k 1,435,000 

   Total l 10,000 130 570 2,682,000 
a Projected values are from the 1999 SWEIS Record of Decision, as documented in the 2004 SWEIS Yearbook 

(LANL 2005g), unless otherwise noted.  Projections are based upon expected, routine facility operations and do not include 
wastes from nonroutine events such as chemical cleanouts and construction projects. 

b Values reflect a pit production level of 20 pits per year. 
c Value was not projected in 1999 SWEIS Record of Decision.  The Metropolis Center was not a designated Key Facility at 

that time. 
d A 20 percent reduction from No Action levels is projected, based on a 20 percent reduction in operations. 
e Value adjusted upward from 1999 SWEIS projection based on projected waste volumes from hydrotesting activities 

(LANL 2006) 
f No wastes would be generated at TA-18 as activities are ceased. 
g Values adjusted from 1999 SWEIS projections based on historical generation rates and new projections (LANL 2006). 
h Only small quantities of waste would be generated as LANSCE operations are halted and the facility is maintained in 

standby mode. 
i This Key Facility includes the Legacy Transuranic Waste Retrieval Program and the Off-Site Source Recovery Program.   
j Value adjusted upward from 1999 SWEIS Record of Decision projection based on projections in the 2004 revisions to the 

Waste Volume Forecast (LANL 2004i). 
k Value adjusted upward from 1999 SWEIS projection based on historical generation rates and projections in the 2004 

revisions to the Waste Volume Forecast (LANL 2004i).  Low-level radioactive waste increases are attributable to 
heightened activities and new construction.  Transuranic waste increases are attributable to waste generated by the Off-Site 
Source Recovery Project; because this waste comes from shipping and receiving, it is attributed to non-Key Facilities. 

l Totals may not add due to rounding.  Values have been rounded to the nearest hundred, thousand, or million. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; for pounds to kilograms, multiply by 0.45359. 
 

 3968 
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Table 5–43  Radioactive Liquid Waste Treated at Los Alamos National Laboratory – 3969 

Reduced Operations Alternative 3970 

Waste Treatment Activity Projection 

Pretreatment of radioactive liquid waste at TA-21 (a) 

Pretreatment of transuranic liquid waste from TA-55 in Room 60 30,000 gallons (110,000 liters) per year  

Solidification of transuranic sludge at TA-50 16 cubic yards (12 cubic meters) per year 

Radioactive liquid waste treated at TA-50 4,000,000 gallons (15,000,000 liters) per year 

Secondary treatment of radioactive liquid waste at TA-50 260,000 gallons (1,000,000 liters) per year 

De-water low-level radioactive waste sludge at TA-50 70 cubic yards (50 cubic meters) per year 

Radioactive liquid waste treated at TA-53 5,000 gallons (20,000 liters) per year b 

Transport evaporator bottoms to Tennessee 66,000 gallons (250,000 liters) per year 

Receive solidified evaporator bottoms from Tennessee c 25 cubic yards (20 cubic meters) per year 

TA = technical area. 
a No new radioactive liquid waste is being generated at TA-21, and all inventory that exists in tanks and equipment is 

expected to be processed by 2007. 
b  Under the Reduced Operations Alternative, operations at the LANSCE facility would cease.  Approximately 5,000 gallons 

(20,000 liters) of radioactive liquid waste per year from TA-50 would continue to be treated at TA-53. 
c This is solid low-level radioactive waste that is disposed of at TA-54. 
Source:  LANL 2006. 
 

Summary—Waste management impacts from LANL operations under the Reduced Operations 3971 

Alternative are expected to be similar to those under the No Action Alternative, with some 3972 

reductions in waste quantities due to the closure of LANSCE and the Pajarito Site and reduced 3973 

operational levels at the High Explosives Facilities.  Table 5–44 summarizes the waste quantities 3974 

estimated for operations, DD&D, and environmental restoration activities under the Reduced 3975 

Operations Alternative.  Although the summary table provides waste projections only through 3976 

2016, impacts from operations are expected to continue at comparable rates for the longer term.  3977 

For operational waste, waste projections are presented as a range, with the lower end of the range 3978 

representing the quantity projected in the Waste Volume Forecast (LANL 2004i) and the upper 3979 

end representing the 1999 SWEIS projection, except as noted.  The waste management 3980 

infrastructure at LANL has adequate staffing and facilities to manage the quantities of waste 3981 

expected to be generated under the Reduced Operations Alternative. 3982 

5.9.3 Expanded Operations Alternative 3983 

Los Alamos National Laboratory Site-Wide Impacts 3984 

Many of the waste management impacts under the Expanded Operations Alternative would be 3985 

the same as under the No Action Alternative although certain waste volumes would periodically 3986 

increase.  Wastewaters, including sanitary liquid waste, high explosives-contaminated liquid 3987 

waste, and industrial effluent, would be collected and managed in systems designed for each 3988 

category of waste.  Sanitary waste generated at LANL would generally be managed at a transfer 3989 

station where solid waste is sorted and consolidated for transport to an offsite landfill 3990 

(LANL 2005a).  (Large quantities of solid wastes from construction, DD&D, and environmental 3991 

restoration may be shipped directly to an offsite disposal facility rather than being processed 3992 

through the transfer station.)  Waste minimization and recycling activities would reduce 3993 

quantities of solid waste disposed. 3994 

3995 
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Table 5–44  Summary of Waste Types by Generator Category – Reduced Operations 3995 

Alternative (Cumulative 2007 through 2016) (in cubic yards) 3996 

Waste Type Operational Waste a DD&D Waste b Remediation Waste c Total 

Transuranic Waste     

 Contact-handled 3,300 to 5,700 – 210 3,500 to 5,900 

 Remote-handled – – – – 

Low-Level Radioactive Waste d  

 Bulk low-level radioactive 
 waste 

– 30,000 8,800 39,000 

 Packaged low-level 
 radioactive waste 

25,000 to 101,000 8,700 – 33,000 to 
110,000 

 High-activity low-level 
 radioactive waste 

– – – – 

 Remote-handled low-level 
 radioactive waste 

– – – – 

Mixed Low-Level Radioactive 
Waste 

270 to 1,300 400 1,100 1,800 to 2,800 

Construction and Demolition 
Debris e 

12,000 f 186,000 – 198,000 

Chemical Waste g (pounds) 9,997,000 to 
27,000,000 

1,847,000 7,513,000 19,000,000 to 
36,000,000 

DD&D = decontamination, decommissioning, and demolition. 
a Operations waste volumes are represented as a range, with the lower end represented by best-estimate values documented in 

the Waste Volume Forecasts  (LANL 2003d, 2004i) and the upper end represented by the bounding 1999 SWEIS 
projections (DOE 1999a), adjusted as detailed in Table 5–42.  These wastes are assumed to be contact-handled transuranic 
waste and packaged low-level radioactive waste, although small volumes of other types could be generated. 

b DD&D waste quantities are the same as those under the No Action Alternative. 
c Environmental restoration-related waste quantities are the same as those under the No Action Alternative.  These waste 

estimates do not include an additional 600 cubic yards of chemical waste, and 4,800 cubic yards of bulk low-level 
radioactive waste may be generated by a removal action. 

d The subcategories of low-level radioactive waste do not necessarily meet precise definitions, but are used to assist in the 
analysis of disposal and transportation options and impacts. 
–  Bulk low-level radioactive waste = wastes that can be transported in large volumes in soft-sided containers. 
–  Packaged low-level radioactive waste = typical low-level radioactive waste packaged in drums or boxes.  
–  High-activity low-level radioactive waste = waste exceeding 10 CFR Part 61.55 Class A concentrations (greater than 
    10 nanocuries per gram of transuranic nuclides), which is not accepted at certain facilities.  
–  Remote-handled low-level radioactive waste = waste with a dose rate exceeding 200 millirem per hour at the 
    surface of the container. 

e Construction and demolition debris includes uncontaminated wastes such as steel, brick, concrete, pipe, and vegetative 
matter from land clearance. 

f Construction debris quantities are about 500 cubic yards (382 cubic meters) smaller than those for the No Action 
Alternative. 

g Chemical waste includes wastes regulated under RCRA, TSCA, or state hazardous waste regulations. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; for pounds to kilograms, multiply by 0.45359.  Totals 
may not add because values have been rounded to the nearest hundred, thousand, or million. 
 

Waste management impacts associated with DD&D activities would increase under the 3997 

Expanded Operations Alternative, as detailed in Table 5–45.  Large quantities of demolition 3998 

debris and bulk low-level radioactive waste wastes are expected from DD&D actions, along with 3999 

smaller quantities of transuranic and mixed low-level radioactive waste and sanitary, asbestos, 4000 

and hazardous wastes.  Most of the waste would be disposed offsite.  Demolition debris may be 4001 

sent to any solid waste landfill permitted to accept it.  Low-level radioactive waste may be 4002 

disposed at TA-54 Area G or sent offsite to DOE or commercial facilities.  Additional 4003 

construction waste would be generated as new facilities are constructed under this alternative.  4004 

Table 5–46 summarizes the quantities of construction wastes associated with major new 4005 

construction under the Expanded Operations Alternative. 4006 
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Table 5–45  Wastes from Decontamination, Decommissioning, and Demolition Activities – 4007 

Expanded Operations Alternative (cubic yards) 4008 

DD&D Project 

Contact-
Handled 

Transuranic 
Waste 

Bulk Low-
Level 

Radioactive 
Waste 

Packaged 
Low-Level 

Radioactive 
Waste 

Mixed Low-
Level 

Radioactive 
Waste 

Demolition 
Debris 

Chemical Waste a 
(pounds) 

No Action Total b – 30,000 8,700 400 186,000 1,847,000 

Physical Science 
Research Complex 

– 13,000 4,300 < 1 177,000 314,000 

Replacement Office 
Buildings 

– 23 8 – 6,900 – 

Radiological Sciences 
Institute 

1,100 c 72,000 23,000 c 1,000 77,000 988,000 

Radioactive Liquid 
Waste Treatment 
Facility Upgrade d 

230 7,700 2,600 150 1,800 212,000 

Plutonium 
Refurbishment 

340 970 320 220 2,100 2,000 

TA-18 Closure – 4,700 – 5 17,000 75,000 

TA-21 Structure 1 26,000 8,600 65 47,000 422,000 

Waste Management 
Facilities Transition  

– 23,000 7,600 8 54,000 566,000 

Total e 1,700 177,000 56,000 1,900 569,000 4,425,000 

DD&D = decontamination, decommissioning, and demolition; RCRA = Resource Conservation and Recovery Act; 
TSCA = Toxic Substances Control Act. 
a Chemical waste includes RCRA hazardous waste and TSCA waste (asbestos). 
b Details of the DD&D waste volumes generated under the No Action Alternative are provided in Table 5–38. 
c In addition to these volumes, DD&D associated with the Radiological Sciences Institute is expected to generate 479 cubic 

yards of remote-handled low-level radioactive waste and 11 cubic yards of remote-handled transuranic waste. 
d Waste volumes reflect the option that generates the most waste. 
e Totals may not add because all values have been rounded to the nearest hundred, thousand, or million. 
Note: To convert cubic yards to cubic meters, multiply by 0.76456. 
 

Table 5–46  Construction Wastes a – Expanded Operations Alternative 4009 

Construction Project Waste Generated (cubic yards) 

No Action Total 12,000 

Physical Science Research Complex 1,600 

Replacement Office Buildings 1,700 

Radiological Sciences Institute 2,800 

Radioactive Liquid Waste Treatment Facility Upgrade 1,200 

TA-55 Radiography Facility 24 

Plutonium Facility Complex Refurbishment 690 

Science Complex 3,300 

Remote Warehouse and Truck Inspection Station 610 

Waste Management Facilities Transition 500 

Security-Driven Transportation Modifications 1,500 

Total 26,000 

TA = technical area. 
a Construction debris includes uncontaminated wastes such as steel, brick, concrete, pipe and vegetative matter from land 

clearance. 
Note:  Totals may not add because values have been rounded to the nearest hundred, thousand, or million. 
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The type and extent of environmental restoration activities that would be required by the New 4010 

Mexico Environment Department are not yet well-defined.  To assess impacts under this 4011 

uncertain scope, LANL’s MDA remediation activities were analyzed under two scenarios, the 4012 

Capping Option and the Removal Option.  The waste management impacts associated with both 4013 

scenarios are presented here. 4014 

MDA remediation wastes would be generated under the Capping Option, with substantial 4015 

quantities of demolition and low-level radioactive waste expected.  Variations in actual versus 4016 

projected waste quantities are expected for these wastes due to the difficulty in predicting 4017 

selected environmental remedies and waste types and quantities.  In addition, no credit was taken 4018 

for waste volume reduction techniques, such as sorting. 4019 

Much greater quantities of MDA remediation wastes would be generated under the Removal 4020 

Option than under the No Action Alternative because of the substantial quantities of demolition 4021 

debris and low-level radioactive waste expected.  The closure of some TA-54 Area G facilities 4022 

and the subsequent remediation of the area would generate large quantities of demolition debris 4023 

and low-level radioactive waste.  Industrial, hazardous, and low-level radioactive liquid wastes 4024 

also would be generated by remedial actions.  These liquid wastes would be treated on site at 4025 

existing LANL facilities. 4026 

Under the Expanded Operations Alternative, larger quantities of some radioactive and chemical 4027 

wastes would be generated due to increased levels of operations at various facilities.  Expanded 4028 

actinide activities at the Chemistry and Metallurgy Research Replacement Facility, increased pit 4029 

production (up to 50 pits per year under single-shift operations [80 pits per year using multiple 4030 

shifts]) at the Plutonium Facility Complex, and increased recovery of sealed sources under the 4031 

Off-Site Source Recovery Program would result in larger quantities of transuranic and low-level 4032 

radioactive wastes.  Increased pit production is projected to annually result in about 240 cubic 4033 

yards (180 cubic meters) of additional contact-handled transuranic waste.  In addition, activities 4034 

at TA-55 in support of mixed oxide fuel fabrication could generate additional quantities of 4035 

transuranic waste (LANL 2004i).  Projections of chemical and radioactive waste quantities from 4036 

routine operations at Key and non-Key Facilities are presented in Table 5–47. 4037 

Radioactive liquid waste treatment volumes are expected to increase under the Expanded 4038 

Operations Alternative due to increased pit production and activities in support of mixed oxide 4039 

fuel fabrication.  The TA-21 demolition work is expected to generate about 8,400 gallons 4040 

(32,000 liters) of low-level radioactive liquid waste, which would be treated at the Radioactive 4041 

Liquid Waste Treatment Facility in TA-50.  Radioactive liquid waste treatment quantities are 4042 

presented in Table 5–48. 4043 
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Table 5–47  Radioactive and Chemical Waste Projections from Routine Operations – 4044 

Expanded Operations Alternative 4045 

Waste Projections (cubic yards per year) a 

Key and Non-Key Facilities 

Low-Level 
Radioactive 

Waste 

Mixed Low-Level 
Radioactive 

Waste 
Transuranic 

Waste  

Chemical Waste 
(pounds per 

year) 

Chemistry and Metallurgy Research Building 2,600 b 30 b 90 b 25,000 b 

Sigma Complex  1,300 5 0 22,000 

Machine Shops  790 0 0 1,045,000 

Materials Science Laboratory  0 0 0 1,300 

Metropolis Center c 0 0 0 0 

High Explosives Processing Facilities  20 <1 0 29,000 

High Explosives Testing Facilities  1,200 10 d <1 78,000 

Tritium Facilities  630 4 0 3,800 

Pajarito Site  190 2 0 8,800 

Target Fabrication Facility  13 <1 0 8,400 

Bioscience Facilities 45 4 0 29,000 

Radiochemistry Facility  350 5 0 7,300 

Radioactive Liquid Waste Treatment Facility e 390 3 18 1,100 

Los Alamos Neutron Science Center  1,400 1 0 37,000 

Solid Radioactive and Chemical Waste Facilities f 300 g 10 g 35 2,000 

Plutonium Facility Complex  1,400 h 20 690 i 19,000 

Non-Key Facilities 2,000 j 40 30 j 1,435,000 

TOTAL  k 13,000 140 860 2,750,000 
a Projected values are from the 1999 SWEIS Record of Decision, as documented in the 2004 SWEIS Yearbook (LANL 

2005g), unless otherwise noted.  Projections are based upon expected, routine facility operations and do not include wastes 
from nonroutine events such as chemical cleanouts and construction projects. 

b Value taken from CMRR EIS (DOE/EIS-0350). 
c Values not projected in 1999 SWEIS ROD.  The Metropolis Center was not a designated Key Facility at that time. 
d Value adjusted upward from 1999 SWEIS projection based on projected waste volumes resulting from hydrotesting 

activities (LANL 2006). 
e  Values adjusted from 1999 SWEIS projections are based on historical generation rates and new projections (LANL 2006). 
f This Key Facility includes the Transuranic Waste Retrieval Project and the Off-Site Source Recovery Program. 
g Value was adjusted upward from 1999 SWEIS projection based on projections in Waste Volume Forecast (LANL 2004i). 
h  Projections for transuranic and low-level radioactive waste assume pit production of up to 80 pits per year, based on 1999 

SWEIS projections (DOE 1999a) and more recent waste estimates (LANL 2005d). 
i  Projections for transuranic and low-level radioactive waste assume pit production of up to 80 pits per year, based on 1999 

SWEIS projections (DOE 1999a) and more recent waste estimates (LANL 2005d).  In addition, 46 cubic yards of 
transuranic waste per year are projected due to activities in support of mixed oxide fuel fabrication (LANL 2004i). 

j Value was adjusted upward from the 1999 SWEIS projection based on historical generation rates and projections in the 
Waste Volume Forecast (LANL 2004i).  Low-level radioactive waste increases are attributable to heightened activities and 
new construction.  Transuranic waste increases are attributable to waste generated by the Off-Site Source Recovery Project; 
because this waste comes from shipping and receiving, it is attributed to non-Key Facilities. 

k Totals may not add because values have been rounded to the nearest hundred, thousand, or million. 
Note: To convert cubic yards to cubic meters, multiply by 0.76456; for pounds to kilograms, multiply by 0.45359. 
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Table 5–48  Radioactive Liquid Waste Treated at Los Alamos National Laboratory – 4047 

Expanded Operations Alternative 4048 

Waste Treatment Activity Projection a 

Pretreatment of radioactive liquid waste at TA-21 (a) 

Pretreatment of transuranic liquid waste from TA-55 in Room 60 50,000 gallons (190,000 liters) per year  

Solidification of transuranic sludge at TA-50 22 cubic yards (17 cubic meters) per year 

Radioactive liquid waste treated at TA-50 5,000,000 gallons (20,000,000 liters) per year 

Secondary treatment of radioactive liquid waste at TA-50 320,000 gallons (1,200,000 liters) per year 

De-water low-level radioactive waste sludge at TA-50 80 cubic yards (60 cubic meters) per year 

Radioactive liquid waste treated at TA-53 140,000 gallons (520,000 liters) per year b 

Transport evaporator bottoms to Tennessee 80,000 gallons (300,000 liters) per year 

Receive solidified evaporator bottoms from Tennessee c 30 cubic yards (23 cubic meters) per year 

TA = technical area, LANSCE = Los Alamos Neutron Science Center. 
a No new radioactive liquid waste is being generated at TA-21, and all inventories that exist in tanks and equipment are 

expected to be processed by 2007. 
b  Radioactive liquid waste treated at TA-53 includes waste volumes from LANSCE plus approximately 5,000 gallons 

(20,000 liters) per year from TA-50. 
c This is solid low-level radioactive waste that is disposed of at TA-54. 
Source:  LANL 2006. 
 

Summary—Table 5–49 summarizes the waste quantities estimated for operations, DD&D, and 4049 

LANL’s environmental restoration activities under the Expanded Operations Alternative.  4050 

Although the summary table provides waste projections only through 2016, impacts from 4051 

operations are expected to continue at comparable rates for the longer term.  For this summary 4052 

table, the transuranic and low-level radioactive waste categories have been further subdivided 4053 

(for example, contact- and remote-handled transuranic) to facilitate identification of offsite 4054 

disposal options and analysis of transportation impacts.  In addition, for the Operational Waste 4055 

and Remediation Waste categories, the quantities are presented as ranges rather than discrete 4056 

values.  For Operational Waste, the lower end of the range represents the quantity projected in 4057 

the Waste Volume Forecast (LANL 2004i) and the upper end represents the 1999 SWEIS 4058 

projection, except as noted. 4059 

Waste management impacts from LANL operations under the Expanded Operations Alternative 4060 

are expected to increase compared to those under the No Action Alternative due to heightened 4061 

operations at the Plutonium Facility Complex and increased characterization and management 4062 

activities associated with legacy waste retrieval.  Although operational transuranic waste 4063 

quantities are higher under the Expanded Operations Alternative, waste disposal capacity at 4064 

WIPP is expected to be adequate, assuming the best estimates are realized.  Operational low-4065 

level radioactive waste quantities also are expected to increase under this alternative, and use of 4066 

both onsite and offsite disposal options can be used to manage this waste.  As detailed in 4067 

Appendix H, Section H.3, improvements to the LANL waste management infrastructure would 4068 

be implemented to ensure safe and efficient management of wastes. 4069 
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Table 5–49  Summary of Waste Types by Generator Category – Expanded Operations 4070 

Alternative (Cumulative 2007 through 2016) (in cubic yards) 4071 

Waste Type Operational Waste a DD&D Waste b Remediation Waste c Total 

Transuranic Waste 

 Contact-handled 3,300 to 8,600 1,700 280 to 22,000 5,300 to 33,000 

 Remote-handled – 11 0 to 50 11 to 61 

Low-Level Radioactive Waste d 

 Bulk low-level  
 radioactive waste 

– 177,000 20,000 to 710,000 196,000 to 884,000 

 Packaged low-level  
 radioactive waste 

25,000 to 127,000 56,000 – 80,000 to 183,000 

 High-activity low-level  
 radioactive waste 

– – 0 to 347,000 0 to 347,000 

 Remote-handled low- 
 level radioactive waste 

– 480 0 to 1,200 480 to 1,700 

Mixed Low-Level 
Radioactive Waste 

270 to 1,400 1,900 1,800 to 180,000 3,900 to 183,000 

Construction and 
Demolition Debris e 

26,000 569,000 47,000 to 126,000 642,000 to 722,000 

Chemical Waste g 

(pounds) 
9,997,000 to 
27,500,000 

4,425,000 50,000,000 to 
97,000,000 

64,000,000 to 
129,000,000 

DD&D = decontamination, decommissioning, and demolition; RCRA = Resource Conservation and Recovery Act; 
TSCA = Toxic Substances Control Act. 
a Operations waste volumes are represented as a range, with the lower end represented by best-estimate values documented in 

the Waste Volume Forecasts (LANL 2003d, 2004i) and the upper end represented by the bounding 1999 SWEIS projections 
(DOE 1999a), adjusted as detailed in Table 5–47.  These wastes are assumed to be contact-handled transuranic waste and 
packaged low-level radioactive waste, although small volumes of other types could be generated. 

b DD&D waste quantities include those under the No Action Alternative, as well as all DD&D wastes estimated to arise from 
new projects under the Expanded Operations Alternative, as detailed in Table 5–45. 

c The low and high ends of the ranges correspond to the MDA Capping Option and Removal Option, respectively.  See 
Appendix I for details. 

d The subcategories of low-level radioactive waste do not necessarily meet precise definitions, but are used to assist in the 
analysis of disposal and transportation options and impacts. 
– Bulk low-level radioactive waste = wastes that can be transported in large volumes in soft-sided containers. 
– Packaged low-level radioactive waste = typical low-level radioactive waste packaged in drums or boxes.  
– High-activity low-level radioactive waste = waste exceeding 10 CFR Part 61.55 Class A concentrations (greater than 
    10 nanocuries per gram of transuranic nuclides), which is not accepted at certain facilities.  
– Remote-handled low-level radioactive waste = waste with a dose rate exceeding 200 millirem per hour at the 
    surface of the container. 

e  Construction and demolition debris includes uncontaminated wastes such as steel, brick, concrete, pipe, and vegetative 
matter from land clearance. 

f Construction debris quantities include those under the No Action Alternative, as well as all construction wastes estimated to 
arise from new projects under the Expanded Operations Alternative, as detailed in Table 5–46. 

g Chemical waste includes waste regulated under RCRA, TSCA, or state hazardous waste regulations. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; for pounds to kilograms, multiply by 0.45359. Totals 
might not add because values have been rounded to the nearest hundred, thousand, or million. 
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DD&D activities also are expected to generate large quantities of waste, particularly low-level 4073 

radioactive waste and uncontaminated debris.  The quantities of low-level radioactive waste 4074 

would exceed the Area G capacity and some portion would require offsite disposal.  4075 

Uncontaminated debris would be sent offsite for disposal. 4076 

For remediation waste, the range is intended to reflect the uncertainty associated with site 4077 

cleanups.  Final decisions on cleanup of MDAs and other PRSs will be made after DOE and 4078 

LANL investigate the sites and propose remedies to the New Mexico Environment Department, 4079 

which will then solicit public comment on the proposed remedies and make final decisions.  For 4080 

many of LANL’s MDAs and PRSs, investigation is still ongoing and the remedy selection 4081 

process has not begun.  Thus, the remediation process, including the amount of waste generated 4082 

as a result of the process, is not clearly defined.  To adequately address impacts, the remediation 4083 

process was analyzed under a Capping Option, which would produce relatively small amounts of 4084 

waste, and a Removal Option, which would involve significant, intrusive cleanups and would 4085 

produce significantly more waste. These two options, Capping and Removal, represent the lower 4086 

and upper values, respectively, in the remediation waste summary. 4087 

Under the MDA Capping Option, remedial actions would take place at PRSs such as high 4088 

explosives testing sites and outfalls.  Actions at most MDAs would be limited to installing an 4089 

engineered cover, with the wastes remaining in place.  Under this option, moderate quantities of 4090 

bulk low-level radioactive waste, uncontaminated debris, and chemical wastes would be 4091 

expected, as well as small quantities of transuranic waste.  Offsite disposal of most waste could 4092 

occur, although some portion of low-level radioactive waste could be disposed onsite depending 4093 

upon available capacity and disposal priorities. 4094 

Under the MDA Removal Option, the same remedial activities as those under the MDA Capping 4095 

Option would take place, with one important addition:  all MDAs would be exhumed, which 4096 

would generate very large quantities of waste including transuranic, low-level radioactive, mixed 4097 

low-level radioactive, uncontaminated debris, and chemical waste.  For the uncontaminated 4098 

debris (managed as solid waste) and chemical waste categories, offsite disposal capacity is 4099 

expected to be adequate.  Quantities of low-level radioactive waste would exceed the planned 4100 

annual rate of disposal at Area G; decisions regarding onsite or offsite disposal would depend on 4101 

available capacity, decisions about changes to disposal operations, if any, and disposal priorities. 4102 

The transuranic waste volumes projected for the MDA Removal Option involve waste that was 4103 

buried in some MDAs generally before 1970.  These projected volumes are conservative, and 4104 

may be smaller than that assumed depending on future regulatory decisions by the New Mexico 4105 

Environment Department.  Also, no credit was taken for use of waste volume reduction 4106 

techniques such as sorting.  It was assumed for this SWEIS that all transuranic waste would be 4107 

disposed at WIPP.  WIPP disposal capacity is expected to be sufficient for disposal of all 4108 

retrievably stored waste and all newly generated transuranic waste from the DOE Complex over 4109 

the next few decades, but not sufficient for this waste plus all transuranic waste buried before 4110 

1970 across the DOE Complex (63 FR 3624).  Decisions about disposal of transuranic waste 4111 

from full removal of LANL MDAs, if generated, will be based on the needs of the entire DOE 4112 

Complex.  If necessary, any transuranic waste that is generated that could not be presently 4113 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
5-154 Concurrence Draft 7/9/2007 

disposed at WIPP would be safely stored until disposal capacity becomes available at WIPP or its 4114 

replacement facility. 4115 

The large quantities of waste resulting from the Removal Option may exceed LANL’s waste 4116 

handling and processing capacity.  As needed, additional, augmented, or mobile waste 4117 

management equipment or facilities could be developed similar to those described in 4118 

Appendix H, Section H.3.2.2, and Appendix I, Section I.3.3.2.8, of this SWEIS. Modular mobile 4119 

facilities could be sited at appropriate LANL locations, and moved between remediation sites as 4120 

needed.  These modular facilities could include capacity for safety inspections of removed waste, 4121 

waste processing and temporary storage, radioactive and chemical analyses, or other support 4122 

services. 4123 

5.10 Transportation 4124 

This section summarizes the potential impacts associated with shipping materials to and from 4125 

LANL to various locations (such as waste disposal sites and other DOE or commercial sites) 4126 

under both incident-free and accident conditions.  For incident-free transportation, the potential 4127 

human health impacts from the radiation field surrounding the radioactive packages were 4128 

estimated for transportation workers and populations along the route (off-traffic, or off-link), 4129 

people sharing the route (in-traffic or on-link), and people at rest areas and stops along the route. 4130 

The RADTRAN 5 computer program (Neuhauser and Kanipe 2003) was used to estimate the 4131 

impacts for transportation workers and populations, as well as the impact to an MEI (for 4132 

example, a person stuck in traffic, a gas station attendee, or an inspector), who may be a worker 4133 

or a member of the public. 4134 

Human heath impacts could result from transportation accidents.  The impact of a specific 4135 

radiological accident is expressed in terms of probabilistic risk, which is defined as the accident 4136 

probability (accident frequency) multiplied by the accident consequences.  The overall risk is 4137 

obtained by summing individual risks from all reasonably conceivable accidents.  The analysis of 4138 

accident risks accounts for a spectrum of accidents ranging from high-probability accidents of 4139 

low severity (a fender bender) to hypothetical high-severity accidents that have a corresponding 4140 

low probability of occurrence.  Only as a result of a severe fire or a powerful collision, which are 4141 

of extremely low probability, could a transportation package of the type used to transport 4142 

radioactive material be damaged to the extent that radioactivity could be released to the 4143 

environment with significant consequences. 4144 

In addition to calculating the radiological risks that would result from all reasonably conceivable 4145 

accidents during transportation of radioactive wastes, NNSA assessed the consequences of 4146 

maximum reasonably foreseeable accidents with a probability greater than 1 × 10-7 (1 in 4147 

10 million) per year.  These latter consequences were determined for the atmospheric conditions 4148 

that would likely prevail during accidents.  The analysis used the RISKIND computer program to 4149 

estimate doses to individuals and populations (Yuan et al. 1995). 4150 

Incident-free health impacts are expressed as additional LCFs.  Radiological accident health 4151 

impacts are also expressed as additional LCFs, and nonradiological accident risks are expressed 4152 

in terms of additional immediate (traffic) fatalities.  LCFs associated with radiological exposure 4153 

were estimated by multiplying the occupational (worker) and public dose by 6.0 × 10-4 LCFs per 4154 
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person-rem of exposure.  Transportation impacts of radioactive wastes were calculated assuming 4155 

that all wastes are transported by truck. 4156 

In determining the transportation risks, per-shipment risk factors were calculated for the incident-4157 

free and accident conditions using the RADTRAN 5 computer program (Neuhauser and 4158 

Kanipe 2003) in conjunction with the Transportation Rating Analysis Geographic Information 4159 

System (TRAGIS) computer program (Johnson and Michelhaugh 2003) to choose transportation 4160 

routes in accordance with U.S. Department of Transportation regulations.  The TRAGIS program 4161 

provides population estimates based on the 2000 census along the routes for determining the 4162 

population radiological risk factors.  For incident-free operations, the affected population 4163 

includes individuals living within 0.5 miles (800 meters) of each side of the road.  For accident 4164 

conditions, the affected population includes individuals living within 50 miles (80 kilometers) of 4165 

the accident, and the MEI is assumed to be an individual located 330 feet (100 meters) directly 4166 

downwind from the accident. 4167 

For offsite commercial truck transportation, separate accident rates and accident fatality risks 4168 

were used for rural, suburban, and urban population zones.  These accident and fatality rates were 4169 

taken from data provided in State-Level Accident Rates for Surface Freight Transportation: A 4170 

Reexamination, ANL/ESD/TM-150 (Saricks and Tompkins 1999).  The values selected were the 4171 

“mean” accident and fatality rates given in ANL/ESD/TM-150 for “interstate,” “primary,” and 4172 

“total.”  These values were assigned to rural, suburban, and urban population zones, respectively. 4173 

Accident rates are generically defined as the number of accident involvements (or fatalities) in a 4174 

given year per unit of travel in that same year.  Therefore, the rate is a fractional value, with 4175 

accident involvement count as the numerator of the fraction and vehicular activity (total travel 4176 

distance in truck-kilometers) as its denominator.  The accident rates for rural, suburban, and 4177 

urban zones were 3.15, 3.52, and 3.66 per 10 million truck-kilometers, respectively; and the 4178 

fatality rates were 0.88, 1.49, and 2.32 per 100 million truck kilometers, respectively. 4179 

For safe secure trailer (SST) transport, DOE operational experience between 1984 and 1999 was 4180 

used.  The mean probability of an accident requiring towing of a disabled trailer truck was about 4181 

6 per 100 million kilometers (DOE 2000g).  The number of historical SST accidents is too small 4182 

to support allocating this overall rate among the various types of routes (interstate, primary, 4183 

others) used in the accident analysis.  Therefore, data for the relative rate of accidents on these 4184 

route types, or influence factor, as provided in Determination of Influence Factor and Accident 4185 

Rates for Armored Tractor/Safe Secure Trailer (Phillips, Claus, and Blower 1994), was used to 4186 

estimate accident frequencies for rural, urban, and suburban transports.  Accident fatalities for 4187 

the SST transports were estimated using the commercial truck transport fatality per accident 4188 

ratios within each zone. 4189 

For local and regional transportation of industrial and hazardous waste, New Mexico State 4190 

accident and fatality rates, which also are given in ANL/ESD/TM-150, were used.  The rates 4191 

used were 1.13 accidents per 10 million truck-kilometers and 1.18 fatalities per 100 million 4192 

truck-kilometers.  For assessment purposes, the total number of expected accidents or fatalities 4193 

was calculated by multiplying the total shipment distance for a specific waste by the accident or 4194 

fatality rate.  Additional details on the analysis approach and on modeling and parameter 4195 

selection are provided in Appendix K. 4196 
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In summary, at LANL, radioactive materials (special nuclear material, low-level radioactive 4197 

waste, transuranic waste, etc.) are transported both onsite (between the TAs) and offsite to 4198 

multiple locations.  Onsite transportation constitutes the majority of activities that are part of 4199 

routine operations in support of various programs.  The radioactive materials transported onsite 4200 

between TAs are mainly limited quantities that are transported over short distances and mostly on 4201 

closed roads.  The impacts of these activities are part of the impacts of normal operations at these 4202 

areas.  For example, worker dose from handling and transporting radioactive materials is 4203 

included as part of the worker dose from operational activities.  Specific analyses performed in 4204 

the 1999 SWEIS (DOE 1999a) indicated that the projected collective radiation dose for LANL 4205 

drivers from a projected 10,750 onsite shipments was 10.3 person-rem per year, or on average, 4206 

less than 1 millirem per transport.  A review of recent onsite radioactive materials transportation 4207 

indicates a much smaller number of shipments than those projected in the 1999 SWEIS.  4208 

Therefore, the 1999 SWEIS projection of impacts would envelop the impacts for routine onsite 4209 

transportation.  The impacts of nonroutine onsite transportation activities, such as waste 4210 

transportation associated with facility DD&D or MDA remediation, were evaluated and are 4211 

presented in this SWEIS where applicable.  4212 

Offsite transportation of radioactive materials would occur using both trucks and airfreight.  4213 

Materials transported by airfreight would be similar in number, type, and forms to those 4214 

considered in the 1999 SWEIS, and hence would result in similar impacts.  The aircrew dose 4215 

from airfreight radioactive transportation was estimated at 2.4 person-rem per year (DOE 1999a). 4216 

Truck (both commercial and DOE SST) transportation is analyzed further in this SWEIS.  The 4217 

1999 SWEIS provides a comprehensive list of various radioactive material types, forms, origins 4218 

and destinations, and quantities, as well as a projected number of shipments.  The radioactive 4219 

materials transported included tritium, plutonium, uranium (both depleted and enriched), off-site 4220 

source recovery materials, medical isotopes, small quantities of activation products, low-level 4221 

radioactive waste, and transuranic waste.  The specific origins and destinations, except for Rocky 4222 

Flats, are expected to be applicable to future transports.  For analyses purposes in this SWEIS, 4223 

the destinations were limited to those that would be greatly affected, namely offsite waste 4224 

disposal sites (such as the Nevada Test Site, a commercial waste disposal site in Utah, and WIPP 4225 

in New Mexico) and the DOE and NNSA sites supporting nuclear weapons production and 4226 

mixed oxide fuel fabrication (such as the Pantex Plant in Texas, Oak Ridge National Laboratory 4227 

and Y-12 Complex in Tennessee, Lawrence Livermore National Laboratory in California, and 4228 

Savannah River Site in South Carolina).  Transportation of other radioactive materials would 4229 

remain similar to those projected in the 1999 SWEIS. 4230 

Table 5–50 provides the estimated number of offsite material shipments under each alternative 4231 

over a 10-year period.  This table also provides the estimated number of shipments resulting from 4232 

activities for proposed MDA remediation options such as removal or capping, and those from 4233 

activities related to the increased pit production from 20 to up to 80 pits per year. 4234 

 4235 
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Table 5–50  10-Year Total Number of Offsite Shipments under Each Alternative and 4236 

Selected Activities 4237 

Number of Shipments 

Radioactive Materials Miscellaneous 
Alternative 
(Activities) LSA 

DD&D 
 Bulk LLW a 

High 
Activity b 

LLW-
RH c 

Mixed 
LLW TRU d SNM  PuO2 Hazardous Others e 

No Action  624 812 9,217 312 0 196 1,460 958 20 946 10,778 

Reduced 
Operations 

624 812 7,883 312 0 196 1,460 958 20 932 10,778 

Expanded 
Operations f 

1,436-
49,940 

9,538 9,919 3,418-
36,521 

196-856 297-
9,019 

2,405-
5,044 

1,558 50 2,781-
4,749 

35,419-
41,506 

Expanded Operations 
(without MDA 
Remediation) g 

681 9,538 9,919 3,418 196 240 2,397 1,558 50 1,000 31,856 

 (MDA 
 Remediation) h  

755-
49,259 

0 0 0- 
33,103 

0- 
660 

57- 
8,779 

8-
2,647 

0 0 1,781-
3,749 

3,563- 
9,650 

 (Increase in 
 Pit Production) i 

0 0 701 0 0 6 246 600 0 0 0 

LSA = low specific activity, DD&D = decontamination, decommissioning, and demolition, LLW = low-level radioactive waste, 
RH = remote handled, TRU = transuranic waste, SNM = special nuclear material, PuO2 = plutonium dioxide. 
a Low-level radioactive waste transported in drums or Type A, B-25 boxes.  The values here also include shipments of evaporator 

bottoms from Radioactive Liquid Waste Treatment Facility to an offsite location and the returned dried wastes. 
b High activity low-level radioactive waste containing more than 10 nanocuries per gram of transuranic waste transported in Type A, 

B-25 boxes.  This waste is comparable to Class B or Class C of 10 CFR Part 61 waste classification.  This waste is generated during 
MDA waste retrieval, and from decontamination and demolishing of some of the buildings.  The shipments also include one shipment 
of strontium-90 radioisotope thermoelectric generators under all alternatives. 

c Remote-handled low-level radioactive waste transported in 55-gallon (208-liter) drums. 
d The sum of remote-handled and contact-handled transuranic waste shipments. 
e Others include industrial, sanitary, and asbestos wastes. 
f The range of values represent the estimated number of shipments for options of capping and remediation and removal and remediation 

of all MDAs. 
g Expanded Operations with baseline MDA remediation (without capping or removal). 
h The range values represent the estimated number of shipments for options of capping and removal of all MDAs. 
i The waste shipment values presented are based on the differences between the No Action Alternative and the Expanded Operations 

Alternative projected waste volumes for routine operation. 
 

Table 5–51 summarizes the total transportation impacts, as well as the transportation impacts on 4238 

two nearby LANL transportation routes:  LANL to Pojoaque, New Mexico, the route segment 4239 

that all trucks from LANL use, and Pojoaque to Santa Fe, New Mexico, the route segment that 4240 

all trucks using Interstate-25 (such as trucks traveling to WIPP) use.  For analysis purposes in 4241 

this SWEIS, two sites, the DOE Nevada Test Site and a commercial facility in Utah, were 4242 

selected as possible disposal sites for all low-level radioactive wastes should the decision be 4243 

made to dispose low-level radioactive waste offsite rather than onsite.  The differences in 4244 

distance from LANL and the affected population along the different transportation routes 4245 

between these two sites result in a range of impacts under each alternative.  Transuranic waste 4246 

was assumed to be disposed at WIPP. 4247 

4248 
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Table 5–51  Risks of Transporting Radioactive Materials under Each Alternative and 4248 

Selected Activities 4249 

Incident-Free Accident 

Crew Population 

Transport Segments 

Offsite 
Disposal 
Option a 

Number 
 of 

Shipments 

Round Trip 
Kilometers 
Traveled 
(million) 

Dose 
(person-

rem) Risk b 

Dose 
(person-

rem) Risk b 

Radio- 
logical 
 Risk b 

Nonradio- 
logical  
Risk b 

No Action 

LANL to Pojoaque 13,599 0.85 5.0 0.0030 1.8 0.0011 3.9 × 10-6 0.0093 

Pojoaque to Santa Fe 13,599 1.15 8.8 0.0053 3.3 0.0020 7.1 × 10-6 0.016 

Total 

NTS 

13,599 31.9 163.8 0.098 58.4 0.0350 0.00017 0.30 

LANL to Pojoaque 13,599 0.85 5.0 0.0030 1.8 0.0011 3.9 × 10-6 0.009 

Pojoaque to Santa Fe 2,893 c 0.30 3.9 0.0023 1.9 0.0011 1.1 × 10-6 0.003 

Total 

Commercial 

13,599 28.2 147.3 0.088 53.0 0.032 0.00014 0.26 

Reduced Operations 

LANL to Pojoaque 12,265 0.76 4.6 0.0028 1.7 0.0010 3.4 × 10-6 0.009 

Pojoaque to Santa Fe 12,265 1.1 8.1 0.0049 3.1 0.0019 6.2 × 10-6 0.015 

Total 

NTS 

12,265 28.6 147.2 0.088 53.1 0.032 0.00015 0.27 

LANL to Pojoaque 12,265 0.76 4.63 0.0029 1.7 0.0010 3.4 × 10-6 0.009 

Pojoaque to Santa Fe 2,893 c 0.30 3.9 0.0023 1.9 0.0011 1.1 × 10-6 0.0032 

Total 

Commercial 

12,265 25.3 133.1 0.08 48.5 0.029 0.00013 0.24 

Expanded Operations (with MDA Removal Option) 

LANL to Pojoaque 122,439 7.6 25.9 0.016 8.1 0.0049 0.000032 0.089 

Pojoaque to Santa Fe 122,439 9.7 43.5 0.026 13.3 0.0080 0.000047 0.11 

Total 

NTS 

122,439 299.9 910.1 0.55 286.8 0.17 0.0016 2.96 

LANL to Pojoaque 122,439 7.6 25.9 0.016 8.1 0.0049 0.000032 0.089 

Pojoaque to Santa Fe 44,205 c 3.5 30.4 0.018 9.8 0.0059 0.000024 0.040 

Total 

Commercial 

122,439 272.8 866.2 0.52 273.6 0.16 0.0014 2.66 

Expanded Operations (with MDA Capping Option) 

LANL to Pojoaque 28,817 1.8 8.0 0.0048 2.8 0.0017 5.7 × 10-6 0.021 

Pojoaque to Santa Fe 28,817 2.3 13.5 0.0081 4.6 0.0028 9.8 × 10-6 0.034 

Total 

NTS 

28,817 69.3 255.9 0.15 89.1 0.053 0.00025 0.66 

LANL to Pojoaque 28,817 1.8 8.0 0.0048 2.8 0.0017 5.7 × 10-6 0.021 

Pojoaque to Santa Fe 7,803 c 0.7 7.7 0.0046 3.0 0.0018 3.1 × 10-6 0.0085 

Total 

Commercial 

28,817 62.0 236.3 0.142 82.9 0.050 0.00022 0.58 

Expanded Operations (without MDA Removal or Capping Options) 

LANL to Pojoaque 27,997 1.7 8.0 0.0048 2.8 0.0017 5.5 × 10-6 0.020 

Pojoaque to Santa Fe 27,997 2.2 13.4 0.0080 4.6 0.0028 9.6 × 10-6 0.033 

Total 

NTS 

27,997 67.2 254.0 0.15 88.6 0.053 0.00024 0.64 

LANL to Pojoaque 27,997 1.7 8.0 0.0048 2.8 0.0017 5.5 × 10-6 0.020 

Pojoaque to Santa Fe 7,795 c 0.6 7.6 0.0046 3.0 0.0018 3.1 × 10-6 0.0065 

Total 

Commercial 

27,997 60.2 234.6 0.14 82.4 0.049 0.00021 0.57 

MDA Removal Option Activities 

LANL to Pojoaque 94,448 5.9 18.0 0.011 5.3 0.0032 0.000026 0.070 

Pojoaque to Santa Fe 94,448 7.5 30.1 0.018 8.7 0.0052 0.000037 0.088 

Total 

NTS 

94,448 232.7 656.4 0.400 198.2 0.12 0.0013 2.32 

LANL to Pojoaque 94,448 5.9 18.0 0.011 5.3 0.0032 0.000026 0.070 

Pojoaque to Santa Fe 36,410 c 2.9 22.8 0.014 6.8 0.0041 0.000021 0.034 

Total 

Commercial 

94,448 212.5 631.6 0.38 191.2 0.120 0.0012 2.10 
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Incident-Free Accident 

Crew Population 

Transport Segments 

Offsite 
Disposal 
Option a 

Number 
 of 

Shipments 

Round Trip 
Kilometers 
Traveled 
(million) 

Dose 
(person-

rem) Risk b 

Dose 
(person-

rem) Risk b 

Radio- 
logical 
 Risk b 

Nonradio- 
logical  
Risk b 

MDA Capping Option Activities 

LANL to Pojoaque 820 0.05 0.05 0.00003 0.01 0.00001 1.7 × 10-7 0.0006 

Pojoaque to Santa Fe 820 0.06 0.09 0.00005 0.02 0.00001 2.0 × 10-7 0.0008 

Total 

NTS 

820 2.04 1.9 0.0012 0.49 0.00029 0.00001 0.020 

LANL to Pojoaque 820 0.05 0.05 0.00003 0.01 0.00001 1.7 × 10-7 0.00060 

Pojoaque to Santa Fe 8 0.0006 0.02 0.00001 0.005 0.000003 3.9 × 10-11 0.00001 

Total 

Commercial 

820 1.76 1.70 0.0010 0.042 0.00025 0.000008 0.017 

Increase in Pit Production Activities 

LANL to Pojoaque 1,553 0.1 0.68 0.00041 0.36 0.00022 2.7 × 10-7 0.00075 

Pojoaque to Santa Fe 1,553 0.15 1.14 0.00068 0.59 0.00035 1.9 × 10-6 0.0013 

Total 

NTS 

1,553 3.63 18.0 0.011 8.95 0.0054 0.000011 0.024 

LANL to Pojoaque 1,553 0.1 0.68 0.00041 0.36 0.00022 2.7 × 10-7 0.00075 

Pojoaque to Santa Fe 879 c 0.08 0.79 0.00047 0.49 0.00029 1.4 × 10-6 0.00043 

Total 

Commercial 

1,553 3.39 16.87 0.010 8.56 0.0051 9.6 × 10-6 0.021 
NTS = Nevada Test Site, MDA = material disposal area. 
a Under this option, low-level radioactive waste would be shipped to either the Nevada Test Site or a commercial site in 

Utah.  Transuranic wastes would be shipped to WIPP.  Pantex, Y-12, Oak Ridge, Nevada Test site, Lawrence Livermore and the 
Savannah River Site would ship or receive special nuclear materials.  Also note that the number of shipments along the Pojoaque to 
Santa Fe segment would be lower when the commercial site in Utah is used as an offsite disposal option for low-level radioactive 
waste. 

b Risk is expressed in terms of latent cancer fatalities, except for the nonradiological risk, where it refers to the number of traffic 
accident fatalities. 

c Shipments of low-level radioactive waste to a commercial disposal site in Utah would not pass along the Pojoaque to Santa Fe segment 
of highway. 

Note:  The values in this table are rounded in comparison to those provided in Appendix K. 
 

The following conclusion can be made from the results presented in Table 5–51.  The maximum 4250 

total 10-year dose to the public would be 287 person-rem from all shipments under the Expanded 4251 

Operations Alternative – MDA Removal Option with all low-level radioactive waste being sent 4252 

to the Nevada Test Site for disposal.  The expected excess LCFs among the exposed population 4253 

would be less than 1 (0.17 LCF).  The total dose to the public along the LANL to Pojoaque route 4254 

under this option would be 8.1 person-rem, with less than 1 excess LCF (0.0049 LCF) among the 4255 

exposed population.  The total dose to the public along the Pojoaque to Santa Fe route would be 4256 

up to 13.3 person-rem, with less than 1 excess LCF (0.008 LCF) among the exposed population.  4257 

The maximum dose to the transportation crew (truck drivers) would be 910 person-rem over 4258 

10 years, with a potential of less than 1 (0.55) LCF among the exposed crew.  It should be noted 4259 

that DOE regulations limit the maximum annual dose to a transportation worker to 100 millirem 4260 

per year, unless the individual is a trained radiation worker, which would have an administrative 4261 

control annual dose limit of 2 rem (DOE 1999e).  The potential for a trained radiation worker to 4262 

develop a fatal latent cancer from the maximum annual exposure is 0.0012.  Therefore, an 4263 

individual transportation worker would not be expected to develop a lifetime latent fatal cancer 4264 

from exposures during these activities. 4265 

Onsite traffic patterns were reviewed with respect to traffic flowing through the main access 4266 

points onto the site.  Based on the average traffic flows recorded in 2004 and 2005, an estimate 4267 

of the daily number of trips per employee was made, assuming that 90 percent of all trips were 4268 
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related to employee trips and the remaining 10 percent were related to truck trips in support of 4269 

normal LANL activities, not including construction or DD&D-related activities, which were 4270 

calculated separately.  The alternatives were then analyzed and traffic flows were assumed to 4271 

fluctuate consistent with the employment levels estimated in Section 5.8.1.  For example, under 4272 

the Reduced Operations Alternative, employment at LANL is projected to decline; therefore, the 4273 

number of daily trips associated with LANL activities are also projected to decline.  Similarly, 4274 

under the Expanded Operations Alternative, LANL employment is projected to increase; 4275 

consequently, traffic would likely increase as well.  4276 

As shown in Table 5–52, local traffic flows would likely remain at current levels under the No 4277 

Action Alternative because employment levels would stay at current levels.  Under the Reduced 4278 

Operations Alternative, a small decline in traffic through LANL would be expected mainly 4279 

because of the projected decrease in employment under this alternative.  Under the Expanded 4280 

Operations Alternative, traffic would likely increase substantially due to the projected increases 4281 

in employment and construction and remediation activities.  This would be particularly true for 4282 

Pajarito Road as remediation activities start on MDA G.  The Expanded Operations Alternative – 4283 

MDA Removal Option would have a larger traffic increase relative to the MDA – Capping 4284 

Option due to the more numerous truck trips associated with MDA remediation and the greater 4285 

number of remediation workers needed to implement this option. 4286 

Table 5–52  Summary of Changes in Annual Traffic Flow at the Entrances to 4287 

Los Alamos National Laboratory  4288 

Average Daily Vehicle Trips 

Alternative 

Diamond Drive 
Across 

Los Alamos Canyon 

Pajarito 
Road at 
NM 4 

East Jemez 
Road at 
NM 4 

West Jemez 
Road at 
NM 4 

DP Road 
at Trinity 

Drive 

No Action  24,545 4,984 9,502 2,010 1,255 

Reduced Operations 
- Estimated Daily Trips 
- Percent Change from No Action (%) 

 
23,600 

-4 

 
4,800 

-4 

 
9,100 

-4 

 
1,900 

-5 

 
1,200 

-4 

Expanded Operations – MDA Removal 
Option – Estimated Daily Trips 
- Percent Change from No Action (%) 

 
26,000 

+6 

 
9,200 
+85 

 
10,700 

+13 

 
2,200 

+9 

 
1,700 
+35 

MDA = material disposal area. 
 

5.10.1 No Action Alternative 4289 

Los Alamos National Laboratory Site-Wide Impacts 4290 

Under this alternative, about 13,600 offsite shipments of radioactive materials would be made 4291 

between 2007 and 2016 to the Nevada Test Site (or a commercial site in Utah), WIPP, and the 4292 

NNSA sites supporting nuclear weapons.  Maximum transportation impacts would be realized if 4293 

low-level radioactive waste were shipped to either the Nevada Test Site or a commercial site in 4294 

Utah instead of being disposed on site.  Transuranic waste would be shipped to WIPP, and 4295 

special nuclear material would be shipped mainly between LANL and Pantex.  The total 4296 

projected (one-way) distance traveled on public roads transporting radioactive materials to 4297 
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various locations would range from about 8.5 million to 10 million miles (13.75 million to 4298 

16 million kilometers). 4299 

Impacts of Incident-free Transportation 4300 

The dose to the transportation crew from all offsite transportation activities under this alternative 4301 

was estimated to range from about 147 person-rem for disposal at the commercial low-level 4302 

radioactive waste disposal site in Utah to about 164 person-rem for disposal at the Nevada Test 4303 

Site.  The dose to the general population would range from 53 to 58 person-rem for the 4304 

commercial site in Utah and the Nevada Test Site options, respectively.  Accordingly, incident-4305 

free transportation would result in a maximum of 0.098 excess LCFs among the transportation 4306 

workers and 0.035 excess LCFs in the affected population.  The estimated dose associated with 4307 

disposal of low-level radioactive waste at the Nevada Test Site is higher because of the longer 4308 

distance traveled and larger affected population.  The differences in estimated doses under either 4309 

option are very small, however, as shown above. 4310 

It should be noted that DOE regulations limit the maximum annual dose to a transportation 4311 

worker to 100 millirem per year unless the individual is a trained radiation worker.  Trained 4312 

radiation workers have an administrative control dose level of 2 rem per year (DOE 1999e).  The 4313 

potential for a trained radiation worker to develop a fatal latent cancer from an annual dose at the 4314 

maximum annual exposure is 0.0012.  Therefore, an individual transportation worker would not 4315 

be expected to develop a lifetime fatal latent cancer from exposure during these activities. 4316 

The doses to the general populations along the routes from LANL to Pojoaque and from 4317 

Pojoaque to Santa Fe were estimated to be a maximum of 1.8 and 3.3 person-rem, respectively.  4318 

These doses would result in 0 (0.0011 and 0.0020) excess LCFs among the exposed populations. 4319 

Impacts of Accidents during Transportation 4320 

As stated earlier, two sets of analyses were performed for the evaluation of transportation 4321 

accident impacts:  impacts of maximum reasonably foreseeable accidents (accidents with 4322 

probabilities greater than 1 in 10 million per year [1 × 10-7]) and impacts of all conceivable 4323 

accidents (total transportation accidents). 4324 

For radioactive materials transported under this alternative, the maximum reasonably foreseeable 4325 

offsite truck transportation accident with the greatest consequence would involve a truck carrying 4326 

contact-handled transuranic waste.  The probability of such an accident occurring would be about 4327 

1 in 5.3 million (1.9 × 10-7) per year in an urban area.  If such an accident were to occur, the 4328 

consequences in terms of general population dose would be 310 person-rem.  Such an exposure 4329 

could result in 0.19 excess LCFs among the exposed population.  This accident, should it occur, 4330 

would result in a dose of 6.2 millirem to a hypothetical MEI located at a distance of 330 feet 4331 

(100 meters) and exposed to the accident plume for 2 hours, with a corresponding risk of 4332 

developing a latent fatal cancer of  about 1 in 270,000 (3.7 × 10-6). 4333 

Under the No Action Alternative, estimates of the total offsite transportation accident risks for all 4334 

projected accidents involving radioactive shipments, regardless of type, are a maximum 4335 
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radiological dose-risk5 to the general population of 0.28 person rem, resulting in 0.00017 LCFs, 4336 

and a maximum nonradiological accident risk of 0 (0.28) fatalities. 4337 

The maximum radiological transportation accident dose-risk to the general populations along the 4338 

LANL to Pojoaque and the Pojoaque to Santa Fe routes would be 0.0065 and 0.012 person-rem, 4339 

respectively.  These doses would result in 0 (3.9 × 10-6 and 7.1 × 10-6) excess LCFs among the 4340 

exposed populations.  The maximum expected traffic fatalities along these routes would be 4341 

0 (0.0093 and 0.016, respectively). 4342 

Impacts of Construction, Operations, and Hazardous Material Transportation 4343 

The impacts of transporting various nonradiological materials were evaluated.  These impacts are 4344 

presented in terms of distance traveled and numbers of expected traffic accidents and fatalities.  4345 

The transportation impacts under this alternative would be, for 3.4 million miles (5.5 million 4346 

kilometers) traveled, 1 (0.62) traffic accident and 0 (0.07) fatalities.  4347 

Local Traffic 4348 

Under the No Action Alternative, the impacts of LANL activities on local traffic flow and 4349 

roadway infrastructure would be approximately the same as current conditions, as described in 4350 

Chapter 4, Section 4.10.1.  Efforts being undertaken to enhance site security, such as the Security 4351 

Perimeter Project, would be implemented as planned.  These modifications would alter traffic 4352 

patterns in and around LANL, but would likely have only minor impacts on traffic flow during 4353 

normal security conditions.  In the case of heightened security, traffic entering the site would be 4354 

delayed as vehicles were subjected to greater scrutiny. 4355 

Management of construction fill could result in up to 15,000 round trips on LANL roads from 4356 

LANL construction sites to borrow areas for storage or to sites using construction fill.  This 4357 

traffic could be mitigated by scheduling trips during off-peak hours, as appropriate. 4358 

5.10.2 Reduced Operations Alternative  4359 

Los Alamos National Laboratory Site-Wide Impacts 4360 

Under this alternative, about 12,270 offsite shipments of radioactive materials would be made to 4361 

the Nevada Test Site (or a commercial disposal site in Utah), WIPP, and the NNSA sites 4362 

supporting nuclear weapons production between 2007 and 2016.  Similar to the No Action 4363 

Alternative, the maximum transportation impacts would result from shipments of low-level 4364 

radioactive waste to either the Nevada Test Site or a commercial disposal site in Utah, 4365 

transuranic waste to WIPP, and special nuclear material between LANL and Pantex.  The total 4366 

projected (one-way) distance traveled on public roads while transporting radioactive materials to 4367 

various locations would range from 7.6 million to 8.9 million miles (12.3 million to 14.3 million 4368 

kilometers). 4369 

                                                 
 
5  Dose-risk includes the probability of an accident occurring.  Here, these values are calculated by dividing the radiological 
risks in terms of LCFs given in Table 5–51 (column 9) by 0.0006, which is a risk of an LCF per person-rem of exposure. 
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Impacts of Incident-free Transportation 4370 

The dose to transportation workers from all offsite transportation activities under this alternative 4371 

has been estimated to range from about 133 person-rem for the Utah commercial low-level 4372 

radioactive waste disposal option to 147 person-rem for the Nevada Test Site disposal option.  4373 

The dose to the general population would range from 49 to 53 person-rem for each option, 4374 

respectively.  Accordingly, incident-free transportation would result in a maximum of 0.088 4375 

excess LCFs among transportation workers and 0.032 excess LCFs in the affected population for 4376 

the Nevada Test Site low-level radioactive waste disposal option because of the longer distance 4377 

traveled and larger affected population. 4378 

The impact of this alternative on individual transportation workers would be the same as the 4379 

impact discussed under the No Action Alternative.  An individual transportation worker would 4380 

not be expected to develop a lifetime latent fatal cancer from exposure during these activities. 4381 

The doses to the general populations along the routes from LANL to Pojoaque and from 4382 

Pojoaque to Santa Fe under this alternative were estimated to be a maximum of 1.7 and 4383 

3.1 person-rem, respectively.  These doses would respectively result in 0.0011 and 0.0019 excess 4384 

LCFs among the exposed populations. 4385 

Impacts of Accidents during Transportation 4386 

Similar to the estimate forecast for No Action Alternative, for radioactive materials transported 4387 

under this alternative, the maximum reasonably foreseeable offsite truck transportation accident 4388 

with the highest consequence would involve a truck carrying contact-handled transuranic waste.  4389 

The probability of such an accident occurring would be 1 in 5.3 million (1.9 × 10-7) per year in an 4390 

urban area.  Should such an accident occur, the consequences would be similar to those projected 4391 

for the No Action Alternative. 4392 

Under the Reduced Operations Alternative, the estimated maximum radiological dose-risk to the 4393 

general population for all projected accidents involving radioactive shipments, regardless of type, 4394 

would be about 0.25 person-rem, resulting in 0.00015 LCFs and a maximum nonradiological 4395 

accident risk of 0 (0.27) fatalities.  4396 

The maximum radiological transportation accident dose-risk to the general populations along the 4397 

LANL to Pojoaque and the Pojoaque to Santa Fe routes would be 0.0057 and 0.010 person-rem, 4398 

respectively.  These doses would result in 0 (3.4 × 10-6 and 6.2 × 10-6) excess LCFs among the 4399 

exposed populations.  The maximum expected traffic fatalities along these routes would be 4400 

0 (0.009) and 0 (0.015), respectively. 4401 

Impacts of Construction, Operations, and Hazardous Material Transports 4402 

The impacts of transporting various nonradiological materials were evaluated.  These impacts are 4403 

presented in terms of distance traveled and numbers of expected traffic accidents and fatalities.  4404 

The transportation impacts under this alternative would be 1 (0.62) traffic accident and 0 (0.07) 4405 

fatalities, for 3.4 million miles (5.5 million kilometers) traveled. 4406 
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Local Traffic 4407 

Under the Reduced Operations Alternative, the impacts of LANL activities on local traffic flow 4408 

and roadway infrastructure would be somewhat smaller than those expected under the No Action 4409 

Alternative.  The relatively small reduction in the number of employees associated with the 4410 

reduction in high explosives processing and testing, cessation of TA-18 activities, and shutdown 4411 

of LANSCE (see Section 5.8.1.2) would likely result in small decreases in local traffic flow and 4412 

the impacts of site activities on local roadway infrastructure, as shown in Table 5–53. 4413 

Table 5–53  Estimated Changes in Traffic at the Entrances to 4414 

Los Alamos National Laboratory under the Reduced Operations Alternative 4415 

Average Daily Vehicle Trips 

Activity 

Diamond Drive 
Across 

Los Alamos Canyon 

Pajarito 
Road at 
NM 4 

East Jemez 
Road at 
NM 4 

West Jemez 
Road at 
NM 4 

DP Road 
at Trinity 

Drive 

No Action Alternative  24,545 4,984 9,502 2,010 1,255 

Estimated Daily Vehicle Trips under 
Reduced Operations Alternative 

23,600 4,800 9,100 1,900 1,200 

Percent Change from Baseline -4 -4 -4 -5 -4 

 

5.10.3 Expanded Operations Alternative 4416 

The discussions in this section focus on the doses and risks impacts from activities under the 4417 

Expanded Operations Alternative with the MDA Capping and Removal Options.  For each 4418 

receptor (transportation workers or population) a range of impacts is provided reflecting those 4419 

activities associated with the MDA Capping and MDA Removal Options.  Table 5–52 also 4420 

provides similar information for the Expanded Operations Alternative without the MDA Capping 4421 

or Removal Options; and those resulting from activities associated with the MDA Removal 4422 

Option, the MDA Capping option, and the increase in pit production from 20 to 80 pits per year. 4423 

Los Alamos National Laboratory Site-Wide Impacts 4424 

Under this alternative, under the MDA Capping and Removal Options respectively, 4425 

approximately 28,820 to 122,440 offsite shipments of radioactive materials would be made 4426 

between 2007 and 2016 to the Nevada Test Site (or a commercial disposal site in Utah), WIPP, 4427 

and the NNSA sites supporting nuclear weapons production and mixed oxide fuel fabrication.  4428 

Maximum transportation impacts would be realized if low-level radioactive waste were shipped 4429 

to either the Nevada Test Site or a commercial site in Utah instead of being disposed on site.  4430 

Transuranic waste would be shipped to WIPP, and special nuclear material would be shipped 4431 

mainly between LANL and Pantex or Savannah River.  The total projected (one-way) distance 4432 

traveled on public roads while transporting radioactive materials to various locations would 4433 

range from 18.9 million to 21.6 million miles (30.3 million to 34.7 million kilometers) under the 4434 

MDA Capping Option, and 84.3 million to 93.2 million miles (135.6 million to 155 million 4435 

kilometers) under the MDA Removal Option. 4436 
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Impacts of Incident-free Transportation 4437 

The dose to transportation workers from all offsite transportation activities under this alternative 4438 

would range from 223 to 770 person-rem for low-level radioactive waste disposal at a 4439 

commercial facility in Utah, and from 256 to 910 person-rem for disposal at the Nevada Test Site 4440 

for the MDA Capping and Removal Option.  The corresponding dose to the general population 4441 

would range from 82 to 274 person-rem for disposal at a commercial facility and from 89 to 4442 

287 person-rem for disposal at the Nevada Test Site.  The doses for options involving disposal of 4443 

low-level radioactive waste at the Nevada Test Site are larger because of the longer distances 4444 

traveled and larger affected population.  Accordingly, incident-free transportation would result in 4445 

a maximum of 0.15 excess LCFs among transportation workers and 0.053 excess LCFs in the 4446 

affected population for the MDA Capping Option, and a maximum of 0.55 LCFs among 4447 

transportation workers and 0.17 excess LCFs in the affected population for the MDA Removal 4448 

Option. 4449 

The impact of this alternative on individual transportation workers would be the same as the 4450 

impact discussed under the No Action Alternative.  An individual transportation worker would 4451 

not be expected to develop a lifetime latent fatal cancer from exposure during these activities. 4452 

Under the MDA Capping Option, doses to the general populations along the LANL to Pojoaque 4453 

and the Pojoaque to Santa Fe routes were estimated to be a maximum of 2.8 and 4.6 person-rem, 4454 

respectively.  These doses would result in 0 (0.0017 and 0.0028) excess LCFs among the 4455 

exposed populations.  Under the MDA Removal Option, doses to the general populations along 4456 

the LANL to Pojoaque and the Pojoaque to Santa Fe routes were estimated to be a maximum of 4457 

8.1 and 13.3 person-rem, respectively.  These doses would result in 0 (0.0049 and 0.0080) excess 4458 

LCFs among the exposed populations. 4459 

Impacts of Accidents during Transportation 4460 

Similar to the projection under the No Action Alternative, for radioactive materials transported 4461 

under this alternative, the maximum reasonably foreseeable offsite truck transportation accident 4462 

with the highest consequence would involve a truck carrying contact-handled transuranic waste.  4463 

The probability of such an accident occurring would be about 1 in 3.7 million (2.7 × 10-7) per 4464 

year in an urban area under the MDA Capping Option and 1 in 1.9 million (5.2 × 10-7) per year in 4465 

an urban area under the MDA Removal Option.  Should such an accident occur, the 4466 

consequences would be similar to those projected for the No Action Alternative. 4467 

The estimated maximum radiological dose-risk to the general population for all projected 4468 

accidents involving radioactive shipments, regardless of type, would be 0.42 person-rem, 4469 

resulting in 0.00025 LCFs and a maximum nonradiological accident risk of 1 (0.66) fatality 4470 

under the MDA Capping Option.  Under the MDA Removal Option, the estimated maximum 4471 

radiological dose-risk to the general population for all projected accidents involving radioactive 4472 

shipments, regardless of type, would be 2.7 person-rem, resulting in 0.0016 LCFs, and a 4473 

maximum nonradiological accident risk of 3 (2.96) fatalities. 4474 

The maximum radiological transportation accident dose-risk to the general populations along the 4475 

LANL to Pojoaque and the Pojoaque to Santa Fe routes would be about 0.0095 and 4476 

0.016 person-rem under the MDA Capping Option, and about 0.053 and 0.078 person-rem under 4477 
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the MDA Removal Option.  These doses would result in excess LCFs among the exposed 4478 

populations of 0 under either MDA remediation option (5.7 × 10-6 and 9.8 × 10-6 for the MDA 4479 

Capping Option and 3.2 × 10-5 and 4.7 × 10-5 for the MDA Removal Option).  The maximum 4480 

expected traffic fatalities along these routes would be 0 (0.021 and 0.026, respectively) under the 4481 

MDA Capping Option.  Under the MDA Removal Option, the maximum expected traffic 4482 

fatalities along these routes also would be 0 (0.089 and 0.11, respectively). 4483 

Impacts of Construction, Operations, and Hazardous Material Transports 4484 

The impacts of transporting various nonradiological materials were also evaluated.  These 4485 

impacts are presented in terms of distance traveled and numbers of expected traffic accidents and 4486 

fatalities.  The transportation impacts under this alternative for the MDA Capping Option would 4487 

be, for 15.2 million miles (24.5 million kilometers) traveled, 3 (2.8) traffic accidents and 4488 

0 (0.29) fatalities.  For the MDA Removal Option, the nonradiological transportation impacts 4489 

would be, for 17.4 million miles (28.1 million kilometers) traveled, 3 (3.2) traffic accidents and 4490 

0 (0.33) fatalities. 4491 

Local Traffic 4492 

Under the Expanded Operations Alternative, the impacts of LANL activities on local traffic flow 4493 

and roadway infrastructure could be substantial without changes to current conditions.  The 4494 

potential addition of thousands of new employees combined with an increased number of trucks 4495 

traveling to and from the site associated with increased construction, DD&D, and MDA 4496 

remediation activities could impact local transportation.  As shown in Table 5–54, a number of 4497 

intersections could see large increases in daily traffic flow. 4498 

Table 5–54  Estimated Changes in Traffic at the Entrances to 4499 

Los Alamos National Laboratory under the Expanded Operations Alternative 4500 

Average Daily Vehicle Trips 

Activity 

Diamond Drive 
Across 

Los Alamos Canyon 

Pajarito 
Road at 
NM 4 

East Jemez 
Road at 
NM 4 

West Jemez 
Road at 
NM 4 

DP Road at 
Trinity Drive 

No Action Alternative  24,545 4,984 9,502 2,010 1,255 

Estimated Daily Vehicle Trips under 
Expanded Operations Alternative 

26,000 9,200 10,700 2,200 1,700 

Percent Change from Baseline +6 +85 +13 +9 +35 

 

Areas of concern include increased truck traffic along East Jemez Road at NM 4 if it continues to 4501 

be the lone route for all trucks traveling to LANL or from the Los Alamos townsite. With the 4502 

number of construction projects and MDA remediation efforts occurring along Pajarito Road that 4503 

are expected to be underway in TA-18, TA-54, TA-55 and TA-3 under this alternative, it may be 4504 

necessary to consider an alternate truck entry point for trucks working on these projects along 4505 

Pajarito Road at NM 4 to alleviate some of the truck traffic on East Jemez.   4506 

Under the proposal to construct a new warehouse on East Jemez Road, a traffic study concluded 4507 

that the level of service on East Jemez would lead to a breakdown in traffic flow during the 4508 

afternoon rush hour without changes to the current road (LSC 2005).  The study concluded that 4509 

left turn lanes would be needed, as well as acceleration lanes for east- and west-bound traffic on 4510 
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East Jemez Road (see Appendix G.9).  These concerns would likely be further exacerbated by 4511 

increased remediation activities under the Expanded Operations Alternative.  For example, there 4512 

would be a substantial increase in truck traffic into and out of the TA-61 borrow pit under the 4513 

MDA Capping Option.  Under this option, an average of about 60 truckloads of fill could be 4514 

transported daily out of this borrow pit over a 10-year period.  Trucks coming in and out of the 4515 

pit would likely delay traffic flow on East Jemez Road and add to the noise level around this 4516 

area. 4517 

The intersection of Trinity Drive and DP Road is already an area of concern.  As discussed in 4518 

Chapter 4, Section 4.10.2, the New Mexico Department of Transportation is planning 4519 

improvements to this intersection that would improve the ability of trucks to leave DP Road and 4520 

turn onto Trinity Drive.  Expected increases in traffic during the period that TA-21 is undergoing 4521 

DD&D and MDAs A, B, T, and U are being remediated would increase the need for these 4522 

improvements.  The concerns about additional trucks entering and leaving DP Road and the 4523 

affect of increased truck traffic on the local road infrastructure may result in the need for another 4524 

entry point to TA-21 during periods of heavy activity. 4525 

Large increases beyond those discussed under the No Action Alternative also are expected on 4526 

Pajarito Road; however, usage of this road is much lower than that of other main access points 4527 

into and out of LANL.  Further traffic studies may be needed to determine whether any changes 4528 

would be required if all of the planned projects progressed on the current schedules set under the 4529 

Expanded Operations Alternative.  Pajarito Road would experience the largest increase in traffic 4530 

once remediation efforts start at MDA G.  It may be necessary to regulate traffic flow at its 4531 

intersection with NM 4 during peak travel hours under this alternative. 4532 

Furthermore, although some of the traffic on Pajarito Road is associated with staff that work in 4533 

technical areas along Pajarito Road, other traffic is through traffic – for instance, people traveling 4534 

from White Rock to TA-3 or the Los Alamos townsite.  Implementation of the proposed 4535 

Security-Driven Transportation Modifications to the Pajarito Corridor would occasionally restrict 4536 

private vehicles from this section of Pajarito Road, and result in increased traffic on other local 4537 

roads such as the Truck Route (NM 501) and NM 502.  Additional traffic information would be 4538 

needed to fully assess the impacts that the Security Driven Transportation Modification would 4539 

have on local traffic. 4540 

5.11 Environmental Justice 4541 

The environmental justice analysis assesses the potential for disproportionately high and adverse 4542 

human health or environmental effects on minority and low-income populations that could result 4543 

from normal operations resulting from implementing the alternatives considered in this SWEIS.  4544 

In assessing the impacts, the following definitions of minority individuals and populations and 4545 

low-income population were used: 4546 

− Minority individuals:  Individuals who identify themselves as members of the following 4547 

population groups: Hispanic or Latino, American Indian or Alaska Native, Asian, Black or 4548 

African-American, Native Hawaiian or Other Pacific Islander, or two or more races 4549 

(meaning individuals who identified themselves on the census form as being a member of 4550 

two or more races, such as both Hispanic and Asian). 4551 
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− Minority populations:  Minority populations are identified where either:  (1) the minority 4552 

population of the affected area exceeds 50 percent, or (2) the minority population 4553 

percentage of the affected area is meaningfully greater than the minority population 4554 

percentage in the general population or other appropriate unit of geographic analysis. 4555 

− Low-income population:  Low-income populations in an affected area are identified using 4556 

the annual statistical poverty thresholds from the Census Bureau’s Current Population 4557 

Reports, Series PB60, on Income and Poverty. 4558 

Consistent with the impact analysis for the public and occupational health and safety, the affected 4559 

populations are defined as those minority and low-income populations that reside within a 4560 

50-mile (80-kilometer) radius centered on the LANL LANSCE Facilities at TA-53 and the High 4561 

Explosives Testing Sites at TA-36 (see Table 5–55).  A 50-mile (80-kilometer) radius was 4562 

chosen because impacts are not typically significant beyond 50 miles (80 kilometers).  If it is 4563 

determined that impacts could be significant beyond a 50-mile (80-kilometer) radius, additional 4564 

analysis would be performed.  In the case of this LANL SWEIS, it was determined that impacts 4565 

beyond a 50-mile (80-kilometer) radius were not expected to be significant.  For example, 4566 

projected radiation doses drop dramatically with increasing distance from the source.  For LANL, 4567 

the highest projected dose to the public would be to persons residing north-northeast of LANSCE 4568 

as discussed in Section 5.6.1.  Under this scenario, individuals residing 0.5 miles (0.8 kilometers) 4569 

from LANSCE would receive a dose of approximately 7.5 millirem annually while those residing 4570 

50 miles (80 kilometers) away in the same direction would receive a dose of 0.035 millirem 4571 

annually.  For additional information on the analysis of impacts beyond a 50-mile (80-kilometer) 4572 

radius see Appendix C, Section C.1.3.3. 4573 

Table 5–55  Potentially Affected Populations 4574 

Source Location 
Total 

Population 
Total Minority 

Population 
Hispanic 

Population 
American Indian 

Population 
Low-Income 
Population 

TA-53 283,766 155,261 127,641 17,811 35,826 

TA-36 375,495 185,474 151,110 21,263 39,206 

 

Based on the analysis of impacts for other resource areas, DOE expects no high and adverse 4575 

impacts from the continued operation of LANL under any of the alternatives.  DOE also analyzed 4576 

the potential risk due to radiological exposure through the consumption patterns of special 4577 

pathways receptors, including subsistence consumption of native vegetation (pinyon nuts and 4578 

Indian Tea [Cota]), locally grown produce and farm products, groundwater, surface water, fish 4579 

(game and nongame), game animals, other foodstuffs, and incidental consumption of soils and 4580 

sediments (on produce, in surface water, and ingestion of inhaled dust); absorption of 4581 

contaminants in sediments through the skin; and inhalation of plant materials.  The special 4582 

pathways receptors analysis is important to the environmental justice analysis because this 4583 

consumption pattern may reflect the traditional or cultural practices of members of minority 4584 

populations in the area.  See Section 5.6.1.1 and Appendix C, Section C.1.4 for more information 4585 

on special pathways receptors. 4586 
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Subsistence Consumption of Fish and Wildlife 4587 

Section 4–4 of Executive Order 12898 directs Federal agencies “whenever practical and 4588 

appropriate, to collect and analyze information on the consumption patterns of populations who 4589 

principally rely on fish and/or wildlife for subsistence and that Federal governments 4590 

communicate to the public the risks of these consumption patterns.”  In the 1999 SWEIS, DOE 4591 

considered whether there were any means for minority or low-income populations to be 4592 

disproportionately affected by examining impacts to American Indian, Hispanic, and other 4593 

traditional lifestyle special pathway receptors.  Consideration of special pathways took into 4594 

account the levels of contaminants in native vegetation (pinyon nuts and Indian Tea [Cota]), 4595 

locally grown produce and farm products, groundwater, surface water, fish (game and nongame), 4596 

game animals (including organ meats), and soils and sediments on or near LANL (DOE 1999a). 4597 

Based on recent DOE monitoring results, concentrations of contaminants in native vegetation, 4598 

produce, surface water, fish, game animals, other foodstuffs, soils and sediments in areas 4599 

surrounding LANL have been quite low (at or near the threshold of detection) and seldom above 4600 

background levels (see Appendix C, Section C.1.4). For a person whose diet and lifestyle reflect 4601 

all of the special pathways considered, his or her annual dose would be expected to increase by 4602 

between 4.5 millirem (0.0045 rem) and 10.7 millirem (0.0107 rem) annually.  Using a risk 4603 

estimator value of 0.0006 lifetime probability of fatal cancer per person-rem, an increased dose 4604 

of between 4.5 millirem (0.0045 rem) and 10.7 millirem (0.0107 rem)  per year would equate to 4605 

an increased annual risk of developing a fatal cancer of between 1 in 370,000 (2.7 × 10-6) and 4606 

1 in 156,000 (6.4 × 10-6).  By comparison, the average resident of New Mexico receives a dose of 4607 

approximately 400 millirem (0.4 rem) per year from background sources.  Therefore, for those 4608 

individuals participating in all of the special pathways, their average annual dose and risk of 4609 

developing a fatal cancer would increase by approximately 1.1 to 2.7 percent due to these special 4610 

pathways. 4611 

Ingestion pathway calculations focused on concentrations of radionuclides in environmental 4612 

media from natural background sources, weapons testing fallout, and previous radiological 4613 

releases from LANL, as reported in LANL environmental surveillance reports for 2001 through 4614 

2004.  The actual contribution from recent operations at LANL is only a small fraction of this 4615 

value.  The overall risk to the special pathway receptor would not differ among the alternatives 4616 

considered in this new SWEIS because most of the risk would be attributed to the existing low 4617 

levels of radiological contamination in water and soils in the area around LANL.  Consequently, 4618 

no disproportionately high and adverse human health impacts would be expected in special 4619 

pathway receptor populations in the region as a result of subsistence consumption of fish and 4620 

wildlife. 4621 

5.11.1 No Action Alternative 4622 

Los Alamos National Laboratory Site-Wide Impacts 4623 

There would be no disproportionately high and adverse environmental impacts on minority and 4624 

low-income populations due to construction activities at LANL under the No Action Alternative. 4625 

This conclusion is a result of investigations in this SWEIS that determined there were no 4626 
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significant impacts on human health, ecological, cultural, paleontological, socioeconomic, and 4627 

other resource areas described in other subsections of this chapter. 4628 

Under the No Action Alternative, all current nuclear production operations would be conducted 4629 

in existing or replacement facilities at LANL and no new nuclear operations would be conducted. 4630 

As discussed in Sections 5.6.1 and 5.6.2, radiological and hazardous chemical risks to the public 4631 

resulting from normal operations would be small and are not considered significant.  In summary, 4632 

implementation of the No Action Alternative would pose no disproportionately high and adverse 4633 

health and safety risks to low-income or minority populations living in the potentially affected 4634 

area surrounding LANL. 4635 

As shown in Table 5–18, the total population within 50 miles (80 kilometers) of LANL for the 4636 

No Action Alternative is projected to receive an annual dose of about 30 person-rem.   Because 4637 

the majority of this dose results from operations at LANSCE, the environmental justice analysis 4638 

for this alternative uses the 50-mile (80-kilometer) population centered on LANSCE in TA-53.  4639 

As shown in Table 5–56, the dose from LANSCE along with the dose associated with High-4640 

Explosive Testing firing site operations ascribed to TA-36 would result in an annual dose of 4641 

approximately 29.2 person-rem to the affected population and an average annual individual dose 4642 

of 0.10 millirem.  These two locations account for approximately 97 percent of the total 4643 

estimated dose from all sites at LANL under the No Action Alternative. 4644 

Table 5–56  Comparison of Total Minority, Hispanic, American Indian and Low-Income 4645 

Population and Average Individual Doses Under the No Action Alternative a 4646 

 
Annual Dose in 

Person-rem 
Annual Dose in 

Millirem 

Total Population b 29.2  

 Average Individual   0.10 

White (non-Hispanic) Population  15.0  

 Non-Minority Average Individual   0.11 

Total Minority Population  14.1  

 Minority Average Individual   0.088 

Hispanic Population c 11.3  

 Hispanic Average Individual   0.086 

American Indian Population d 1.8  

 American Indian Average Individual   0.092 

Non-Low-Income Population  25.9  

 Non-Low-Income Average Individual   0.10 

Low-Income Population  3.0  

 Low-Income Average Individual   0.082 
a  The total population dose displayed in this table, accounts for the estimated dose from LANSCE at TA-53 and the High-

Explosive Testing firing site operations at TA-36 for the No Action Alternative. 
b The total population dose for this environmental justice analysis differs by 3 percent from that in Table 5–18.  This 

difference is due to different models used to estimate the populations; both estimates are based on data drawn from the 
2000 decennial census.  The SECPOP computer program used for the analysis for Table 5–18 does not allow for the 
identification of minority and low-income populations.  Therefore an alternate method that uses a more refined 
distribution of the population is used for this analysis.  The minor differences do not affect the conclusions supported by 
the analyses.  

c  The Hispanic population includes all Hispanic persons regardless of race. 
d  The American Indian population may include persons who also indicated that they were of Hispanic ethnicity in the 2000 

census. 
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Similar population doses are estimated for the following populations:  white (non-Hispanic), all 4647 

(total) minorities, American Indians, and Hispanic of any race.  The white (non-Hispanic) 4648 

population would be expected to receive the largest annual collective dose (15 person-rem) and 4649 

annual average individual dose (0.11 millirem).  This compares to a total minority annual 4650 

collective dose of 14.1 person-rem and an average annual dose of 0.088 millirem to a member of 4651 

the minority population.  American Indians living within 50 miles (80 kilometers) of LANL 4652 

would receive a collective dose of 1.8 person-rem annually and an average annual individual 4653 

dose of 0.092 millirem.  The Hispanic population would receive a collective dose of 11.3 person-4654 

rem annually; the annual average dose to a member of the Hispanic population would be 4655 

0.086 millirem. 4656 

Population doses to persons living below the poverty level are also analyzed in Table 5–56.  4657 

Low-income populations surrounding LANL would receive an annual dose of 3.0 person-rem 4658 

and an annual average individual dose of 0.082 millirem.   Persons living above the poverty level 4659 

would receive an annual collective dose of 25.9 person-rem and an annual average individual 4660 

dose of 0.10 millirem.   These data show that the total minority, American Indian, Hispanic, and 4661 

low-income populations would not be subjected to disproportionately high and adverse dose 4662 

impacts from normal operations at LANL under the No Action Alternative. 4663 

As shown in Table 5–17, the MEI for the No Action Alternative is projected to receive a dose of 4664 

7.8 millirem (0.0078 rem).  As explained in Chapter 4, Section 4.6.1.2, the offsite MEI is a 4665 

hypothetical member of the public who would receive the largest dose from LANL operations.  4666 

For this SWEIS, that person would be located at LANL’s East Gate along NM 502.  Since no one 4667 

actually resides at this location, the MEI dose is considered a conservative estimate with all 4668 

members of the public expected to receive a dose that would be smaller than the estimated MEI 4669 

dose.  Therefore, doses to members of minority or low-income populations would not be 4670 

considered significant because the dose to the MEI under this Alternative is not considered 4671 

significant.  As discussed earlier in Section 5.11, the average resident of New Mexico receives a 4672 

dose of approximately 400 millirem (0.4 rem) per year from background sources.  Therefore, for 4673 

any individual under the No Action Alternative, his or her average annual dose and risk of 4674 

developing a fatal cancer from the dose received would be expected to increase by a maximum of 4675 

approximately 2.0 percent as a result of LANL operations. 4676 

As discussed in Section 5.6.2.1, the maximum public risk of developing a cancer as a result of 4677 

chemical releases under the No Action Alternative would be below the guideline value of 1 in a 4678 

million (1.0 × 10-6) for the major carcinogenic pollutants that could be released from LANL 4679 

under normal operations.  In other words, one person in a population of a million would develop 4680 

cancer if this population were exposed to this concentration over a lifetime, a level of concern 4681 

established in the Clean Air Act.  Therefore, the impact of potential chemical releases on 4682 

minority or low-income individuals under this alternative would not be considered significant. 4683 

For nonradiological air quality impacts, as shown in Table 5–8, the concentrations of criteria 4684 

pollutants as a result of LANL operations under the No Action Alternative would remain well 4685 

below the ambient standards established to protect human health.  Therefore, the impact of 4686 

potential nonradiological air pollutant releases on minority or low-income individuals under this 4687 

alternative would not be considered significant. 4688 
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As shown in Table 5–62, the accident with the highest risk to the offsite MEI is a lightning strike 4689 

at the Radioassay and Nondestructive Testing Facility in TA-54 that leads to a catastrophic fire.  4690 

This accident represents the highest risk to an offsite MEI for all alternatives under consideration 4691 

including the No Action Alternative.  Under this accident scenario, the risk to the MEI of 4692 

developing a fatal cancer as a result of radiation exposure from this accident is conservatively 4693 

estimated to be 1 chance in 17 per year (0.06).  For this accident, the MEI would be at the site 4694 

boundary on the San Ildefonso Pueblo; however, the likelihood of an individual being at this 4695 

location at the time of the accident would be highly unlikely since no one resides in the area 4696 

adjacent to LANL.  The accident with the highest risk to the offsite public for all alternatives 4697 

under consideration, shown in Table 5–78, is a wildfire that would consume the waste storage 4698 

domes in TA-54.  Under this accident, the risk to the public is estimated to be 3 (2.7) latent 4699 

cancer fatalities in the general public.  Given the proximity of the more heavily populated areas 4700 

of Los Alamos and White Rock to TA-54, these areas would be the most heavily impacted in the 4701 

event of such as accident.  Since neither of these is a minority or low-income community, this 4702 

accident would not have a disproportionate high and adverse impact on low income or minority 4703 

populations.  For more information on the demographics of Los Alamos County, see Chapter 4, 4704 

Section 4.8.1.2. 4705 

Key Facilities Impacts 4706 

Routine normal operations at Key Facilities would not be expected to cause fatalities or illness 4707 

among the general population, including minority and low-income populations living within the 4708 

potentially affected area. 4709 

The annual radiological risks to the offsite population that could result from the maximum 4710 

potential accident at a Key Facility is estimated to be smaller than 0.76 LCFs (see Table 5–62). 4711 

Thus, the risk of an excess LCF in the entire offsite population would be less than 1 under the 4712 

No Action Alternative. 4713 

5.11.2 Reduced Operations Alternative 4714 

Los Alamos National Laboratory Site-Wide Impacts 4715 

Implementation of the Reduced Operations Alternative would pose no disproportionately high 4716 

and adverse health and safety risks to low-income or minority populations living in the 4717 

potentially affected area surrounding LANL.  Under the Reduced Operations Alternative, the 4718 

risks of disproportionately high and adverse environmental impacts on minority and low-income 4719 

populations in the vicinity of LANL would be no higher than those described under the No 4720 

Action Alternative; in some cases, they would be lower.  4721 

As shown in Table 5–18, the total population within 50 miles (80 kilometers) of LANL for the 4722 

Reduced Operations Alternative is projected to receive an annual dose of about 6.4 person-rem.   4723 

Because the majority of this dose results from operations at the High Explosive Testing firing 4724 

sites in TA-36, the environmental justice analysis for this alternative uses the 50-mile 4725 

(80-kilometer) population centered on TA-36.  As shown in Table 5–57, the dose from High 4726 

Explosive Testing would result in an annual dose of approximately 4.9 person-rem to the affected 4727 

population and an average annual individual dose of 0.013 millirem.   The High Explosive 4728 
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Testing firing site operations account for approximately 77 percent of the total estimated dose 4729 

from all sites at LANL under the Reduced Operations Alternative. 4730 

Table 5–57  Comparison of Total Minority, Hispanic, American Indian and Low-Income 4731 

Population and Average Individual Doses Under the Reduced Operations Alternative a 4732 

  
Annual Dose in 

Person-rem 
Annual Dose in 

Millirem 

Total Population  b 4.9  

 Average Individual  0.013 

White (non-Hispanic) Population  2.7  

 Non-Minority Average Individual   0.014 

Total Minority Population  2.2  

 Minority Average Individual   0.012 

Hispanic Population c 1.9  

 Hispanic Average Individual  0.012 

American Indian Population d 0.20  

 American Indian Average Individual   0.0094 

Non-Low-Income Population  4.4  

 Non-Low-Income Average Individual   0.013 

Low-Income Population  0.44  

 Low-Income Average Individual   0.011 
a  The collective population dose displayed in this table, accounts for the estimated dose from the High Explosive Testing 

firing site operations at TA-36 for the Reduced Operations Alternative. 
b The collective population doses for this environmental justice analysis differs by 6 percent from that in Table 5–18.  This 

difference is due to different models used to estimate the populations; both estimates are based on data drawn from the 
2000 decennial census.  The SECPOP computer program used for the analysis for Table 5–18 does not allow for the 
identification of minority and low-income populations.  Therefore an alternate method that uses a more refined distribution 
of the population is used for this analysis.  The minor differences do not affect the conclusions supported by the analyses.  

c  The total Hispanic population includes all Hispanic persons regardless of race. 
d The American Indian population may include persons who also indicated that they were of Hispanic ethnicity in the 2000 

census. 
 

The white (non-Hispanic) population would be expected to receive the largest annual collective 4733 

dose (2.7 person-rem) and annual average individual dose (0.014 millirem).  This compares to a 4734 

total minority annual collective dose of 2.2 person-rem and an average annual dose of 4735 

0.012 millirem to a member of the minority population.  American Indians living within 50 miles 4736 

(80 kilometers) of LANL would receive a collective dose of 0.20 person-rem annually and an 4737 

annual average individual dose of 0.0094 millirem.  The Hispanic population would receive a 4738 

collective dose of 1.9 person-rem annually; the annual average dose to a member of the Hispanic 4739 

population would be 0.012 millirem. 4740 

Population doses to persons living below the poverty level are also presented in Table 5–57.  4741 

Low-income populations surrounding LANL would receive an annual dose of 0.44 person-rem 4742 

and an average annual individual dose of 0.011 millirem.  Persons living above the poverty level 4743 

would receive an annual collective dose of 4.4 person-rem and an average annual individual dose 4744 

of 0.013 millirem.  These data show that the total minority, American Indian, Hispanic, and low-4745 

income populations would not be subjected to disproportionately high and adverse dose impacts 4746 

from normal operations at LANL under the Reduced Operations Alternative. 4747 
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As shown in Table 5–17, the MEI for the Reduced Operations Alternative is projected to receive 4748 

a dose of 0.79 millirem (0.00079 rem), about 10 times smaller than the dose projected for the 4749 

MEI under the No Action Alternative.  As discussed in Section 5.11.1, doses to members of 4750 

minority or low-income populations would not be considered significant because the dose to the 4751 

MEI under the No Action Alternative is not considered significant and this remains true for the 4752 

Reduced Operations Alternative.  As discussed earlier in Section 5.11, the average resident of 4753 

New Mexico receives a dose of approximately 400 millirem (0.4 rem) per year from background 4754 

sources.  Therefore, for the MEI under the Reduced Operations Alternative, his or her average 4755 

annual dose and risk of developing a fatal cancer from the dose received would be expected to 4756 

increase by a maximum of approximately 0.2 percent as a result of LANL operations. 4757 

As discussed in Section 5.6.2.2, the maximum public risk of developing a cancer as a result of 4758 

chemical releases under the Reduced Operations Alternative would be approximately the same as 4759 

those cited for the No Action Alternative and below the guideline value of 1 in a million 4760 

(6.4 × 10-6) for the major carcinogenic pollutants that could be released from LANL under 4761 

normal operations.  In other words, one person in a population of a million would develop cancer 4762 

if this population were exposed to this concentration over a lifetime, a level of concern 4763 

established in the Clean Air Act.  Therefore, the impact of potential chemical releases on 4764 

minority or low-income individuals under this alternative would not be considered significant. 4765 

For nonradiological air quality impacts, as discussed in Section 5.4.1.2, the concentrations of 4766 

criteria pollutants as a result of LANL operations under the Reduced Operations Alternative 4767 

would likely be smaller than those expected under the No Action Alternative and would remain 4768 

well below the ambient standards established to protect human health.  Therefore, the impact of 4769 

potential nonradiological air pollutant releases on minority or low-income individuals under this 4770 

alternative would not be considered significant. 4771 

The impact of potential accidents on the minority or low-income populations under the Reduced 4772 

Operations Alternative would be the same as those discussed above for the No Action 4773 

Alternative in Section 5.11.1. 4774 

5.11.3 Expanded Operations Alternative 4775 

Los Alamos National Laboratory Site-Wide Impacts 4776 

Based on the analysis of impacts for other resource areas in this chapter, there would be no high 4777 

and adverse impacts from continued operation of LANL under the Expanded Operations 4778 

Alternative.  No disproportionately high and adverse environmental impacts on minority or low-4779 

income populations would occur due to construction activities at LANL or to the project-specific 4780 

activities discussed in Appendices G, H, I, and J under this alternative.  As stated in other 4781 

subsections of this chapter, environmental impacts from construction under this alternative 4782 

would be small and would not be expected to be significant and adverse beyond the LANL site 4783 

boundary. 4784 

No disproportionately high and adverse environmental impacts on minority or low-income 4785 

populations would occur under this alternative.  This conclusion results from analyses presented 4786 

in this SWEIS that determined there would be no significant impacts on human health, 4787 
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ecological, cultural, paleontological, socioeconomic, and other resource areas described in other 4788 

subsections of this chapter. 4789 

As shown in Table 5–18, the total population within 50 miles (80 kilometers) of LANL for the 4790 

Expanded Operations Alternative is projected to receive an annual dose of about 36 person-rem.  4791 

Because the majority of this dose results from operations at LANSCE, the environmental justice 4792 

analysis for this alternative uses the 50-mile (80-kilometer) population centered on LANSCE in 4793 

TA-53.  As shown in Table 5–58, the dose from LANSCE along with the dose associated with 4794 

High Explosive Testing firing site operations ascribed to TA-36 would result in an annual dose 4795 

of 29.2 person-rem to the affected population and an average annual individual dose of 4796 

0.10 millirem.  These two locations account for approximately 81 percent of the total estimated 4797 

dose from all sites at LANL under the Expanded Operations Alternative. 4798 

Table 5–58  Comparison of Total Minority, Hispanic, American Indian and Low-Income 4799 

Population and Average Individual Doses Under the Expanded Operations Alternative a 4800 

  
Annual Dose in 

Person-rem 
Annual Dose in 

Millirem 

Total Population b 29.2  

 Average Individual   0.10 

White (non-Hispanic) Population  15.0  

 Non-Minority Average Individual   0.11 

Total Minority Population  14.1  

 Minority Average Individual   0.088 

Hispanic Population c 11.3  

 Hispanic Average Individual   0.086 

American Indian Population d 1.8  

 American Indian Average Individual   0.092 

Non-Low-Income Population  25.9  

 Non-Low-Income Average Individual   0.10 

Low-Income Population  3.0  

 Low-Income Average Individual   0.082 
a The total population dose displayed in this table, accounts for the estimated dose from LANSCE at TA-53 and the High-

Explosive Testing firing site operations at TA-36 for the Expanded Operations Alternative.  
b  The total population dose for this environmental justice analysis differs by 3 percent from that in Table 5–18.  This 

difference is due to different models used to estimate the populations; both estimates are based on data drawn from the 
2000 decennial census.  The SECPOP computer program used for the analysis for Table 5–18 does not allow for the 
identification of minority and low-income populations.  Therefore an alternate method that uses a more refined 
distribution of the population is used for this analysis.  The minor differences do not affect the conclusions supported by 
the analyses.  

c  The total Hispanic population includes all Hispanic persons regardless of race. 
d The American Indian population may include persons who also indicated that they were of Hispanic ethnicity in the 

2000 census. 
 

The white (non-Hispanic) population would be expected to receive the largest annual collective 4801 

dose (15 person-rem) and annual average individual dose (0.11 millirem).  This compares to a 4802 

total minority annual collective dose of 14.1 person-rem and an average annual dose of 4803 

0.088 millirem to a member of the minority population.  American Indians living within 4804 

50 miles (80 kilometers) of LANL would receive a collective dose of 1.8 person-rem annually 4805 

and an annual average individual dose of 0.092 millirem.  The Hispanic population would 4806 
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receive a collective dose of 11.3 person-rem annually; the annual average dose to a member of 4807 

the Hispanic population would be 0.086 millirem. 4808 

Population doses to persons living below the poverty level are also analyzed in Table 5–58.  4809 

Annually, low-income populations surrounding LANL would receive a collective dose of 4810 

3.0 person-rem and an average individual dose of 0.082 millirem.  Persons living above the 4811 

poverty level would receive an annual collective dose of 25.9 person-rem and an annual average 4812 

individual dose of 0.10 millirem.  These data show that the total minority, American Indian, 4813 

Hispanic, and low-income populations would not be subjected to disproportionately high and 4814 

adverse dose impacts from normal operations at LANL under the Expanded Operations 4815 

Alternative. 4816 

As discussed in Sections 5.6.1 and 5.6.2, radiological and hazardous chemical risks to the public 4817 

resulting from normal operations would be small and not considered significant.  As shown in 4818 

Table 5–17, the MEI for the Expanded Operations Alternative is projected to receive a dose of 4819 

approximately 8.2 millirem (0.00082 rem), about a 5 percent increase in the dose projected for 4820 

the MEI under the No Action Alternative.  This increase in the MEI dose would not be 4821 

considered significant and therefore doses to members of minority or low-income populations 4822 

that would be lower than the increase in dose to the MEI would not be considered significant.  As 4823 

discussed earlier in Section 5.11, the average resident of New Mexico receives a dose of 4824 

approximately 400 millirem (0.4 rem) per year from background sources.  Therefore, for the MEI 4825 

under the Expanded Operations Alternative, his or her average annual dose and risk of 4826 

developing a fatal cancer from the dose received would be expected to increase by a maximum of 4827 

approximately 2.1 percent as a result of LANL operations. 4828 

As discussed in Section 5.6.2.3, the maximum public risk of developing a cancer as a result of 4829 

chemical releases under the Expanded Operations Alternative would be approximately the same 4830 

as those cited for the No Action Alternative with the exception of a small increase in high 4831 

explosives processing that would not be expected to substantially change the risks.  Therefore, 4832 

the impact of potential chemical releases on minority or low-income individuals under this 4833 

alternative would not be considered significant. 4834 

For nonradiological air quality impacts, as discussed in Section 5.4.1.3, the concentrations of 4835 

criteria pollutants as a result of LANL operations under the Expanded Operations Alternative 4836 

would likely be larger than those expected under the No Action Alternative but would remain 4837 

below the ambient standards established to protect human health.  Therefore, the impact of 4838 

potential nonradiological air pollutant releases on minority or low-income individuals under this 4839 

alternative would not be considered significant. 4840 

The impact of potential accidents on the minority and low-income populations under the 4841 

Expanded Operations Alternative would be the same as those discussed above for the No Action 4842 

Alternative in Section 5.11.1. 4843 



Chapter 5 – Environmental Consequences 
 
  

 
7/9/2007 Concurrence Draft 5-177 

Key Facilities Impacts 4844 

Routine normal operations at Key Facilities would not be expected to cause fatalities or illness 4845 

among the general population, including minority and low-income populations living within the 4846 

potentially affected area. 4847 

Annual radiological risk to the offsite population that could result from the maximum potential 4848 

accident at a Key Facility is estimated to be less than 0.76 LCFs (see Table 5–65).  Thus, the risk 4849 

of an excess LCF in the entire offsite population under the Expanded Operations Alternative 4850 

would be less than 1. 4851 

5.12 Facility Accidents 4852 

The estimated impacts of potential accidents are described in this section for the No Action, 4853 

Reduced Operations, and Expanded Operations Alternatives.  A summary of the risks from 4854 

radiological and chemical operations, potential seismic events, and a potential wildfire is 4855 

provided in Table 5–59.  Radiological impacts from facility accidents are addressed in 4856 

Section 5.12.1.  Chemical impacts from facility accidents are addressed in Section 5.12.2.  4857 

Impacts from postulated earthquake events that could simultaneously affect multiple facilities are 4858 

addressed in Section 5.12.3.  Wildfire, another natural event that can also impact multiple 4859 

facilities, is addressed in Section 5.12.4.  Additional accident analysis details are provided in 4860 

Appendix D. 4861 

5.12.1 Facility Radiological Impacts 4862 

Estimated radiological accident consequences and risks associated with the No Action, Reduced, 4863 

and Expanded Alternatives are shown in Tables 5–60 through 5–65. 4864 

5.12.1.1 No Action Alternative  4865 

The accident with the highest estimated consequences to the offsite population, as shown in 4866 

Table 5–60, is a lightning strike fire at the Radioassay and Nondestructive Testing Facility.6  If 4867 

this accident were to occur, there could be 6 additional LCFs in the offsite population.  The 4868 

accident with the highest estimated consequences to the MEI and a noninvolved worker is a 4869 

waste storage dome fire at TA-54 as shown in Tables 5–60 and 5–61.  If this accident were to 4870 

occur, an LCF to a noninvolved worker located 110 yards (100 meters) from the site of the 4871 

accident would be likely, and there also would be a 0.50 (1 in 2) likelihood of an LCF to the MEI 4872 

assumed to be present at the nearest site boundary for the duration of the accident release.  The 4873 

MEI for all of the scenarios is located at the nearest site boundary. 4874 

                                                 
 
6 The lightning fire accident scenario conservatively assumes that any lightning striking the Radioassay and Nondestructive 
Testing Facility would result in a fire that affects and releases radioactive material located inside the facility regardless of the 
lightning energy or the specific location at the facility subject to the lightning strike. 
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Table 5–59  Summary of Worker and Public Radiological Risks and Chemical 4875 

Consequences from Potential Accidents 4876 

Maximum Potential Accident 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Facility Radiological Release 
 •  Offsite Population (LCF per year) 
 •  MEI (LCF per year) 
 •  Noninvolved Worker (LCF per year) 

 
0.8  

0.06  
0.1  

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Facility Chemical Release a 
 • Concentrations above which life-

threatening health effects could result 
(ERPG-3 t limit) 

 • ERPG-3 distance 
 • Distance to the site boundary 

 
5 parts per million 

 
 

962 yards 
537 yards 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Site-Wide Seismic Event Radiological 
 •  Offsite Population (LCF per year) 
 •  MEI (LCF per year) 
 •  Noninvolved Worker (LCF per year) 

 
0.009  

0.0003 
0.001  

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Site-Wide Seismic Event Chemical a 
 • Concentrations above which life-

threatening health effects could result 
(ERPG-3 t limit) 

 •  ERPG-3 distance 
 •  Distance to the site boundary 

 
25 parts per million 

 
 

122 yards 
  13 yards 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Wildfire Radiological 
 •  Offsite Population (LCF per year) 
 •  MEI (LCF per year) 
 •  Noninvolved Worker (LCF per year) 

 
2.7 

0.05 
0.05 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

Wildfire Chemical a 
 • Concentrations above which life-

threatening health effects could result 
(ERPG-3 t limit) 

 • ERPG-3 distance 
 • Distance to the site boundary 

 
25 parts per million 

 
 

97 yards 
13 yards 

Same as No Action 
Alternative 

Same as No Action 
Alternative 

LCF = latent cancer fatality, MEI = maximally exposed individual, ERPG = Emergency Response Planning Guideline. 
a ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 

without experiencing or developing life-threatening health effects (DOE 2005c). 
Note: To convert yards to meters, multiply by 0.9144. 
 

 4877 

4878 
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Table 5–60  Radiological Accident Offsite Population Consequences for the No Action and 4878 

Reduced Operations Alternatives 4879 

Maximally Exposed 
Individual 

Population to 50 Miles 
(80 kilometers) 

Accident Scenario 
Dose 
(rem) 

Latent 
Cancer 

Fatality a 

Dose 
(person-

rem) 
Latent Cancer 
Fatalities b, c 

Radioassay and Nondestructive Testing Facility Lightning 
Strike Fire (TA-54-38) 

410 0.49 11,000 6 (6.3) 

Weapons Engineering Tritium Facility Fire (TA-16-205) 5.9 0.0036 190 0 (0.11) 

Waste Characterization, Reduction, and Repackaging Facility 
Lightning Strike Fire (TA-50-69) 

46 0.055 4,800 3 (2.9) 

Waste Storage Dome Fire (TA-54) 420 0.50 4,200 3 (2.5) 

Onsite Transuranic Waste Fire (TA-54) 190 0.22 5,700 3 (3.4) 

Plutonium Facility Material Staging Area Fire (TA-55-4) 73 0.087 9,000 5 (5.4) 

Decontamination and Volume Reduction System Operational 
Spill (TA-54-412) 

20 0.012 190 0 (0.11) 

Decontamination and Volume Reduction System Building Fire 
and Spill due to Forklift Collision (TA-54-412) 

320 0.39 6,100 4 (3.7) 

SHEBA Hydrogen Detonation (TA-18-168) d 0.88 0.00053 69 0 (0.041) 

Chemistry and Metallurgy Research Building HEPA Filter Fire 
(TA-3-29) 

0.77 0.00046 200 0 (0.12) 

TA = technical area, SHEBA = Solution High-Energy Burst Assembly, HEPA = high-efficiency particulate air (filter). 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Increased number of LCFs for the offsite population, assuming the accident occurs; value in parentheses is the calculated 

result. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 

334,100 (TA-18-168), 271,600 (TA-21-155, -209), 302,000 (TA-50-69), 343,100 (TA-54-38, TA-54-412, Domes), 301,900 
(TA-55-4). 

d The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 
Reduced Operations Alternative. 

 

The potential exists for exposures in excess of the above in the vicinity of the Chemistry and 4880 

Metallurgy Research Building because of public access to Diamond Drive, which is 4881 

approximately 50 meters from the building.  The Chemistry and Metallurgy Building is expected 4882 

to be operational until transition to the Chemistry and Metallurgy Research Replacement Facility 4883 

is completed.  The consequences to an individual at this Diamond Drive location during the 4884 

HEPA Filter Fire would be 8.10 rem, resulting in an increased individual LCF risk of 0.0049 4885 

(approximately 1 in 210).  Appendix D, Section D.3.2.1, contains further discussion of the 4886 

Chemistry and Metallurgy Research Building exposures. 4887 

After accounting for the frequency of the postulated accidents (see Appendix D), the estimated 4888 

highest risk accident would be a Radioassay and Nondestructive Testing Facility lightning strike 4889 

fire (TA-54-38).  Table 5–62 shows the annual risk of an increased likelihood of an LCF for this 4890 

accident to be 0.059 (about 1 in 17 years) for the MEI.  The offsite population annual risk of 4891 

additional LCFs is estimated to be 0.76 for an LCF in any one member of the total offsite 4892 

population.  Table 5–62 shows the annual risk of an increased likelihood of an LCF for this 4893 

accident to be 0.12 (about 1 in 8 years) for a noninvolved worker. 4894 
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Table 5–61  Radiological Accident Onsite Worker Consequences for the 4895 

No Action and Reduced Operations Alternatives 4896 

Noninvolved Worker at 
110 Yards (100 meters) 

Accident Scenario 
Dose 
(rem)  

Latent Cancer 
Fatality a 

Radioassay and Nondestructive Testing Facility Lightning Strike Fire (TA-54-38) 1,900 1.0 b 

Weapons Engineering Tritium Facility Fire (TA-16-205) 8.92 0.00535 

Waste Characterization, Reduction, and Repackaging Facility Lightning Strike Fire (TA-50-69) 1,100 1.0 b 

Waste Storage Dome Fire (TA-54) 2,000 1.0 b 

Onsite Transuranic Waste Fire (TA-54) 760 0.91 

Plutonium Facility Material Staging Area Fire (TA-55-4) 1,600 1.0 b 

Decontamination and Volume Reduction System Operational Spill (TA-54-412) 51 0.062 

Decontamination and Volume Reduction System Building Fire and Spill due to Forklift 
Collision (TA-54-412) 

890 1.0 b 

SHEBA Hydrogen Detonation (TA-18-168) c 15 0.0092 

Chemistry and Metallurgy Research Building HEPA Filter Fire (TA-3-29) 5.4 0.0032 

TA = technical area, SHEBA = Solution High-Energy Burst Assembly, HEPA = high-efficiency particulate air filter. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b The indicated dose yields a risk value greater than 1.0.  This means that it is likely that an individual exposed to the indicated 

dose would contract a latent fatal cancer in their lifetime.  For this reason, a value of 1.0 is shown. 
c The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 

Reduced Operations Alternative. 
 

5.12.1.2 Reduced Operations Alternative  4897 

The accident impacts from the Reduced Operations Alternative are the same as those from the 4898 

No Action Alternative and are presented in Tables 5-60 through 5-62.  Activities at TA-18, 4899 

including operation of SHEBA, would cease under this alternative.  Inspection of the tables 4900 

shows that SHEBA operations are a small component of the facility impacts at LANL; its 4901 

elimination would not significantly alter the overall risk profile of individual facility operations.  4902 

All other impacts in the tables are equally applicable for this alternative. 4903 

5.12.1.3 Expanded Operations Alternative  4904 

Accident impacts under the Expanded Operations Alternative are shown in Tables 5–63 through 4905 

5–65.  SHEBA operations would cease under the Expanded Operations Alternative, so its 4906 

impacts, although relatively small, have been eliminated from the tables below.  Additional or 4907 

replacement risks from accident impacts would result from expanded waste management 4908 

activities.  Transuranic waste storage would be consolidated in a new facility, the TRU Waste 4909 

Facility located in TA-50 or a generic site along the Pajarito Road corridor.  The impacts from 4910 

this new facility would be smaller than those of the existing facilities because of its new location 4911 

and because less material would be stored and the rest would be moved off site.  The entries in 4912 

Tables 5–63 through 5–65 reflect present Decontamination and Volume Reduction System and 4913 

waste storage domes operations because they would bound the impacts of the new facility.  4914 

Accident impacts for the new facility are described in Appendix H. 4915 
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Table 5–62  Radiological Accident Offsite Population and Worker Risks for the 4916 

No Action and Reduced Operations Alternatives 4917 

Onsite Worker Offsite Population 

Accident Scenario 
Frequency 
 (per year) 

Noninvolved Worker 
at 110 Yards 

(100 meters) a 

Maximally 
Exposed 

Individual a 

Population to 
50 Miles 

(80 kilometers) b, c 

Radioassay and Nondestructive Testing 
Facility Lightning Strike Fire (TA-54-38) 

0.12 d 0.12 0.059 0.76 

Weapons Engineering Tritium Facility Fire 
(TA-16-205) 

1.1 × 10-5 5.9 × 10-8 4.0 × 10-8 1.3 × 10-6 

Waste Characterization, Reduction, and 
Repackaging Facility Lightning Strike Fire 
(TA-50-69) 

0.14 d 0.14 0.0077 0.4 

Waste Storage Dome Fire (TA-54) 0.001 0.001 0.0005 0.0025 

Onsite Transuranic Waste Fire (TA-54) 0.001 0.00091 0.00022 0.0034 

Plutonium Facility Material Staging Area Fire 
(TA-55-4) 

0.01 0.01 0.00087 0.054 

Decontamination and Volume Reduction 
System Operational Spill (TA-54-412) 

0.02 0.0012 0.00024 0.0022 

Decontamination and Volume Reduction 
System Building Fire and Spill due to Forklift 
Collision (TA-54-412) 

0.001 0.001 0.00039 0.0037 

SHEBA Hydrogen Detonation (TA-18-168) e 0.0054 0.00005 2.8 × 10-6 0.00022 

Chemistry and Metallurgy Research Building 
HEPA Filter Fire (TA-3-29) 

0.01 0.000032 4.6 × 10-6 0.0012 

TA = technical area, SHEBA = Solution High-Energy Burst Assembly, HEPA = high-efficiency particulate air filter. 
a  Increased risk of an LCF to an individual per year. 
b Increased number of LCFs for the offsite population per year. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 

334,100 (TA-18-168), 271,600 (TA-21-155, -209), 302,000 (TA-50-69), 343,100 (TA-54-38, DVRS, Domes), 301,900 
(TA-55-4). 

d The lightning strike fire accident scenarios conservatively assumes that any lightning strike on the facility would result in a 
source term equivalent to a structure fire. 

e The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 
Reduced Operations Alternative. 

 

Table 5–63  Radiological Accident Offsite Population Consequences for the 4918 

Expanded Operations Alternative 4919 

Maximally Exposed 
Individual 

Population to 50 Miles 
(80 kilometers) 

Accident Scenario 
Dose 
(rem) 

Latent Cancer 
Fatality a 

Dose 
(person-rem) 

Latent Cancer 
Fatalities b, c 

Radioassay and Nondestructive Testing Facility Lightning 
Strike Fire (TA-54-38) 

410 0.49 11,000 6 (6.3) 

Weapons Engineering Tritium Facility Fire (TA-16-205) 5.9 0.0036 190 0 (0.11) 

Waste Characterization, Reduction, and Repackaging 
Facility Lightning Strike Fire (TA-50-69) 

46 0.055 4,800 3 (2.9) 

Waste Storage Dome Fire (TA-54) 420 0.50 4,200 3 (2.5) 

Onsite Transuranic Waste Fire (TA-54) 190 0.22 5,700 3 (3.4) 

Plutonium Facility Material Staging Area Fire (TA-55-4) 73 0.087 9,000 5 (5.4) 

Decontamination and Volume Reduction System 
Operational Spill (TA-54-412) 

20 0.012 190 0 (0.11) 
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Maximally Exposed 
Individual 

Population to 50 Miles 
(80 kilometers) 

Accident Scenario 
Dose 
(rem) 

Latent Cancer 
Fatality a 

Dose 
(person-rem) 

Latent Cancer 
Fatalities b, c 

Explosion at Material Disposal Area G (TA-54) 55 0.066 770 0 (0.46) 

Decontamination and Volume Reduction System Building 
Fire and Spill due to Forklift Collision (TA-54-412) 

320 0.39 6,100 4 (3.7) 

Chemistry and Metallurgy Research Building Fire 
Involving Sealed Sources (TA-3-29) 

0.099 0.000059 12,000 7 (7.0) 

Chemistry and Metallurgy Research Building HEPA Filter 
Fire (TA-3-29) 

0.77 0.00046 200 0 (0.12) 

TA = technical area, HEPA = high-efficiency particulate air filter. 
a  Increased risk of an LCF to an individual, assuming the accident occurs. 
b Increased number of LCFs for the offsite population, assuming the accident occurs; value in parentheses is the calculated 

result. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 

271,600 (TA-21-155, -209), 302,000 (TA-50-69), 343,100 (TA-54-38, DVRS, Domes), 301,900 (TA-55-4). 
 

Table 5–64  Radiological Accident Onsite Worker Consequences for the Expanded 4920 

Operations Alternative 4921 

Noninvolved Worker at 110 Yards 
(100 meters) 

Accident Scenario Dose (rem)  Latent Cancer Fatality a 

Radioassay and Nondestructive Testing Facility Lightning Strike Fire (TA-54-38) 1,900 1.0 b 

Weapons Engineering Tritium Facility Fire (TA-16-205) 8.9 0.0054 

Waste Characterization, Reduction, and Repackaging Facility Lightning Strike 
Fire (TA-50-69) 

1,100 1.0 b 

Waste Storage Dome Fire (TA-54) 2,000 1.0 b 

Onsite Transuranic Waste Fire (TA-54) 760 0.91 

Plutonium Facility Material Staging Area Fire (TA-55-4) 1,600 1.0 b 

Decontamination and Volume Reduction System Operational Spill (TA-54-412) 51 0.062 

Explosion at Material Disposal Area G (TA-54) 410 0.49 

Decontamination and Volume Reduction System Building Fire and Spill due to 
Forklift Collision (TA-54-412) 

890 1.0 b 

Chemistry and Metallurgy Research Building Fire Involving Sealed Sources 
(TA-3-29) 

1.2 0.00073 

Chemistry and Metallurgy Research Building HEPA Filter Fire (TA-3-29) 5.4 0.0032 

TA = technical area, HEPA = high-efficiency particulate air filter. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b The indicated dose yields a risk value greater than 1.0.  This means that it is likely that an individual exposed to the indicated 

dose would contract a fatal latent cancer in their lifetime.  For this reason, a value of 1.0 is shown. 
 

 4922 

4923 
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Table 5–65  Radiological Accident Offsite Population and Worker Risks for the Expanded 4923 

Operations Alternative 4924 

Risk to Onsite 
Worker  Offsite Population 

Accident Scenario 
Frequency 
 (per year) 

Noninvolved Worker 
at 110 Yards 

(100 meters) a 

Maximally 
Exposed 

Individual a 

Population to 
50 Miles 

(80 kilometers) b, c 

Radioassay and Nondestructive Testing 
Facility Lightning Strike Fire (TA-54-38) 

0.12 d 0.12 0.059 0.76 

Weapons Engineering Tritium Facility Fire 
(TA-16-205) 

1.1 × 10-5 6.0 × 10-8 4.0 × 10-8 1.3 × 10-6 

Waste Characterization, Reduction, and 
Repackaging Facility Lightning Strike Fire 
(TA-50-69) 

0.14 d 0.14 0.0077 0.4 

Waste Storage Dome Fire (TA-54) 0.001 0.001 0.0005 0.0025 

Onsite Transuranic Waste Fire (TA-54) 0.001 0.00091 0.00022 0.0034 

Plutonium Facility Material Staging Area 
Fire (TA-55-4) 

0.01 0.01 0.00087 0.054 

Decontamination and Volume Reduction 
System Operational Spill (TA-54-412) 

0.02 0.0012 0.00024 0.0022  

Explosion at Material Disposal Area G 
(TA-54) 

0.01 0.0049 0.00066 0.0046 

Decontamination and Volume Reduction 
System Building Fire and Spill due to 
Forklift Collision (TA-54-412) 

0.001 0.001 0.00039 0.0037 

Chemistry and Metallurgy Research 
Building Fire Involving Sealed Sources 
(TA-3-29) 

0.00024 1.7 × 10-7 1.4 × 10-8 0.0017 

Chemistry and Metallurgy Research 
Building HEPA Filter Fire (TA-3-29) 

0.01 0.000032 4.6 × 10-6 0.0012 

TA = technical area, HEPA = high-efficiency particulate air filter. 
a  Increased risk of an LCF to an individual per year. 
b  Increased number of LCFs for the offsite population per year. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 

334,100 (TA-18-168), 271,600 (TA-21-155, -209), 302,000 (TA-50-69), 343,100 (TA-54-38, DVRS, Domes), 301,900 
(TA-55-4). 

d The lightning strike fire accident scenarios conservatively assumes that any lightning strike on the facility would result in a 
source term equivalent to a structure fire. 

 

MDA cleanup is a component of the Expanded Operations Alternative.  A number of scenarios 4925 

were considered for this activity and an explosion or fire during removal operations that breaches 4926 

the MDA enclosure and bypasses the HEPA filtration was chosen.  MDA G, because of its 4927 

relatively large inventory, bounds the accident impacts from MDA removal.  The consequences 4928 

and risks from this scenario are included in Tables 5–63 through 5–65.  As with the No Action 4929 

Alternative, TA-54 operations generally dominate the accident risks from Expanded Operations.  4930 

Possible removal of MDA G in TA-54 adds a component to this risk.  Appendix I includes more 4931 

details about MDA cleanup accident impacts. 4932 

The accident with the largest consequences to the offsite population is a fire at Chemistry and 4933 

Metallurgy Research Building involving sealed sources, as shown in Table 5–63.  If this accident 4934 

were to occur, there could be 7 additional LCFs in the offsite population.  The accident with the 4935 
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highest consequences to the MEI is a waste storage dome fire at TA-54.  If this accident were to 4936 

occur, there would be a 0.5 likelihood (1 chance in 2) of an LCF to the MEI.  The MEI for all of 4937 

the scenarios is located at the nearest site boundary.  The accident with the highest consequences 4938 

to the noninvolved worker is a waste storage dome fire at TA-54.  If this accident were to occur, 4939 

an LCF to a noninvolved worker located 110 yards (100 meters) from the site of the accident 4940 

would be likely.  If a building fire and spill at the Decontamination and Volume Reduction 4941 

System, a lightning strike fire at the Radioassay and Nondestructive Testing Facility, a TA-55-4 4942 

Materials Staging Area fire, or a Waste Characterization Reduction and Repackaging Facility fire 4943 

at TA-50-69 were to occur, an LCF to the noninvolved worker would also be likely. 4944 

The potential exists for exposures in excess of those above at the Chemistry and Metallurgy 4945 

Research Building because of public access to Diamond Drive, approximately 50 meters from the 4946 

facility.  The Chemistry and Metallurgy Building is expected to be operational until the transition 4947 

to the Chemistry and Metallurgy Replacement Facility is completed.  The consequences to an 4948 

individual at this Diamond Drive location during a fire impacting sealed sources (applicable to 4949 

only the Expanded Operations Alternative) or a HEPA filter fire would be 4.3 rem and 8.1 rem, 4950 

respectively.  These doses would result in an increased risk of a latent fatal cancer during the 4951 

lifetime of the individual of 0.0026 (approximately 1 in 390) and 0.0049 (approximately 1 4952 

chance in 210), respectively.  Appendix D, Section D.3.2.1, contains further discussion of the 4953 

Chemistry and Metallurgy Research Building exposures.   4954 

After accounting for the frequency of the postulated accidents, the estimated highest risk accident 4955 

would be a Radioassay and Nondestructive Testing Facility lightning strike fire (TA-54-38).  4956 

Table 5–65 shows the annual risk of an increased likelihood of an LCF for this accident to be 4957 

0.059 (about 1 in 17 years) for the MEI.  The offsite population annual risk of additional LCFs is 4958 

shown to be 0.76 for any one member of the offsite population.  Table 5–65 shows the annual 4959 

risk of an increased likelihood of an LCF for this accident to be 0.12 (about 1 chance in 8 years) 4960 

for a noninvolved worker. 4961 

5.12.2 Facility Hazardous Chemical Impacts 4962 

5.12.2.1 No Action Alternative 4963 

The chemicals of concern at LANL facilities under the No Action Alternative are shown in 4964 

Table 5–66.  They were selected from a database of chemicals used on site based on their 4965 

quantities, chemical properties, and human health effects.  The table shows the Emergency 4966 

Response Planning Guideline (ERPG) values.  ERPG-2 and ERPG-3 values are the 4967 

concentrations that, if an accident were to occur, could result in serious health effects or life-4968 

threatening implications for exposed individuals. 4969 
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Table 5–66  Chemical Accident Risks under the No Action and 4970 

Reduced Operations Alternatives 4971 

ERPG-2 a ERPG-3 b 

Chemical 
Frequency 
(per year) 

Quantity 
Released  

Value 
(ppm) Annual Risk 

Value 
(ppm) Annual Risk 

Selenium 
hexafluoride 
from waste 
cylinder 
storage at 
TA-54-216  
 

0.0041 19.8 gallons 
(75 liters) 

0.6 c 1 chance in 240 years of 
workers or public within 
3,062 yards (2,800 meters) 
of facility receiving 
exposures in excess of 
limit.  Nearest public 
access is at 537 yards 
(491 meters). 

5 c 1 chance in 240 years of 
workers or public within 
962 yards (880 meters) of 
facility receiving exposures 
in excess of limit.  Nearest 
public access is at 537 yards 
(491 meters). 

Sulfur 
dioxide from 
waste 
cylinder 
storage at 
TA-54-216 

0.00051 300 pounds 
(136 kilograms) 

3 1 chance in 1,950 years of 
workers or public within 
1,804 yards (1,650 meters) 
of facility receiving 
exposures in excess of 
limit. Nearest public access 
is at 537 yards (491 
meters).  

15 1 chance in 1,950 years of 
workers or public within 
755 yards (690 meters) of 
facility receiving exposures 
in excess of limit.  Nearest 
public access is at 537 yards 
(491 meters). 

Chlorine gas 
released 
outside of 
Plutonium 
Facility 
Complex 
(TA-55-4) 

0.063 150 pounds 
(68 kilograms) 

3 1 chance in 15 years of 
workers within 1,181 yards 
(1,080 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 1,111 
yards (1,016 meters). 

20 1 chance in 15 years of 
workers within 416 yards 
(380 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 1,111 
yards (1,016 meters). 

Helium at 
TA-55-41 

0.063 9,230,000 cubic 
feet (at STP) 

(261,366 cubic 
meters) 

280,000 
ppm c 

1 chance in 15 years of 
workers within 203 yards 
(186 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
1,146 yards (1,048 meters). 

500,000 
ppm c 

1 chance in 15 years of 
workers within 152 yards 
(139 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
1,146 yards (1,048 meters). 

ERPG = Emergency Response Planning Guideline, ppm = parts per million, TA = technical area, STP = standard temperature 
and pressure. 
a  ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 

experiencing or developing irreversible or other serious health effects or symptoms that could impair their abilities to take 
protective action (DOE 2005c). 

b  ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 
experiencing or developing life-threatening health effects (DOE 2005c). 

c  The Temporary Emergency Exposure Limit value is used.  ERPGs have not been issued for this substance. 
 

Table 5–66 also shows the risk of worker and public exposure in the event of a chemical release 4972 

from site-wide events only (seismic- and wildfire-related releases are discussed in their 4973 

respective sections).  The cause of a chemical release could be mechanical failure, corrosion, 4974 

mechanical impact, or natural phenomena.  The estimated frequency of each accident is shown in 4975 

the table.  The direction traveled by the chemical plume, which would depend on meteorological 4976 

conditions at the time of the accident, would determine what segment of the worker and offsite 4977 

populations would be at risk of exposure. 4978 

For selenium hexafluoride located at TA-54-216, there is an annual risk of 0.0041 (1 in 4979 

240 years) that workers and the public within a distance of 962 yards (880 meters) of the release 4980 

would be exposed to concentrations in excess of ERPG-3 values.  The workers and the public 4981 
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within a distance of 3,062 yards (2,800 meters) of the release face the same risk of being exposed 4982 

to concentrations in excess of ERPG-2 values. 4983 

For sulfur dioxide located at TA-54-216, there is an annual risk of 0.00051 (1 in 1,950 years) that 4984 

workers and the public within a distance of 755 yards (690 meters) of the release would be 4985 

exposed to concentrations in excess of ERPG-3 values.  The workers and the public within a 4986 

distance of 1,804 yards (1,650 meters) of the release face the same risk of being exposed to 4987 

concentrations in excess of ERPG-2 values. 4988 

For chlorine gas located outside of TA-55-4, there is an annual risk of 0.063 (1 in 15 years) that 4989 

workers within a distance of 416 yards (380 meters) of the release would be exposed to 4990 

concentrations in excess of ERPG-3 values.  Workers and the public within a distance of 4991 

1,181 yards (1,080 meters) of the release face the same risk of being exposed to concentrations in 4992 

excess of ERPG-2 values. 4993 

For helium gas located at TA-55-41, there is an annual risk of 0.063 (1 in 15 years) that workers 4994 

within 152 yards (139 meters) of the release would be exposed to concentrations in excess of 4995 

ERPG-3 values.  Workers within a distance of 203 yards (186 meters) of the release face the 4996 

same risk of being exposed to concentrations in excess of ERPG-2 values. 4997 

5.12.2.2 Reduced Operations Alternative 4998 

The chemicals of concern that could be released in a facility accident are the same for the 4999 

Reduced Operations Alternative as for the No Action Alternative.  None of the chemicals 5000 

identified for the latter is eliminated in this alternative.  The information in Table 5–66, therefore, 5001 

also applies to the Reduced Operations Alternative. 5002 

5.12.2.3  Expanded Operations Alternative 5003 

The chemicals of concern that could be released in a facility accident for the No Action 5004 

Alternative apply equally to the Expanded Operations Alternative.  In addition, MDA cleanup, a 5005 

component of the Expanded Operations Alternative, also includes a potential for accidental 5006 

releases of toxic chemicals.  A fire during removal operations that breaches any MDA enclosure 5007 

and bypasses the HEPA filtration was chosen for analysis.  There is a great deal of uncertainty 5008 

regarding how much and which chemicals were disposed of in the MDAs.  For the most 5009 

conservative analysis, MDA B, the MDA closest to the public (and thus with the potential for the 5010 

greatest impact on the public), was chosen to represent the chemical accident impacts of MDA 5011 

cleanup.  Two chemicals, sulfur dioxide (a gas) and beryllium (assumed to be in powder form), 5012 

were chosen based on their restrictive ERPG values to bound the impacts of an extensive list of 5013 

possible chemicals disposed of in the MDAs.  Table 5–67 shows, if present in MDA B in the 5014 

quantities assumed, both of these chemicals would dissipate to below the ERPG-3 value very 5015 

close to the release, but would continue to be a risk to the public due to the short distance to the 5016 

nearest public access point for this MDA.  Appendix I includes more details about MDA cleanup 5017 

chemical accident impacts. 5018 

5019 
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Table 5–67  Chemical Accident Risks under the Expanded Operations Alternative 5019 

ERPG-2 a ERPG-3 b 
Chemical 

Frequency 
(per year) Quantity Released  Value Annual Risk Value Annual Risk 

Selenium 
hexafluoride 
from waste 
cylinder 
storage at 
TA-54-216  
 

0.0041 19.8 gallons 
(75 liters) 

0.6 ppm c 1 chance in 240 years of 
workers or public within 
3,062 yards 
(2,800 meters) of facility 
receiving exposures in 
excess of limit.  Public 
access is at 537 yards 
(491 meters). 

5 ppm c 1 chance in 240 years of 
workers or public within 
962 yards (880 meters) of 
facility receiving exposures 
in excess of limit.  Nearest 
public access is at 537 
yards (491 meters). 

Sulfur dioxide 
from waste 
cylinder 
storage at 
TA-54-216 

0.00051 300 pounds 
(136 kilograms) 

3 ppm 1 chance in 1,950 years 
of workers or public 
within 1,804 yards 
(1,650 meters) of facility 
receiving exposures in 
excess of limit.  Public 
access is at 537 yards 
(491 meters).  

15 ppm 1 chance in 1,950 years of 
workers or public within 
755 yards (690 meters) of 
facility receiving exposures 
in excess of limit.  Nearest 
public access is at 537 
yards (491 meters). 

Chlorine gas 
released 
outside of 
Plutonium 
Facility 
Complex 
(TA-55-4) 

0.063 150 pounds 
(68 kilograms) 

3 ppm 1 chance in 15 years of 
workers within 
1,181 yards 
(1,080 meters) of facility 
receiving exposures in 
excess of limit.  Public 
access is at 1,111 yards 
(1,016 meters). 

20 ppm 1 chance in 15 years of 
workers within 416 yards 
(380 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
1,111 yards (1,016 meters). 

Helium at 
TA-55-41 

0.063 9,230,000 cubic 
feet 

(261,366 cubic 
meters) (at STP) 

280,000 
ppm c 

1 chance in 15 years of 
workers within 
203 yards (186 meters) 
of facility receiving 
exposures in excess of 
limit.  Nearest public 
access is at 1,146 yards 
(1,048 meters). 

500,000 
ppm c 

1 chance in 15 years of 
workers within 152 yards 
(139 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
1,146 yards (1,048 meters). 

Sulfur 
Dioxide 
(MDA B) 

No 
frequency 
established; 
performed 
as an 
enveloping 
analysis 

1 pound 
(0.45 kilogram) 

3 ppm Risk of workers or 
public within 90 yards 
(83 meters) of facility  
receiving exposures in 
excess of limit.  Nearest 
public access is at 
49 yards (45 meters).  

15 ppm Risk of workers or public 
within 37 yards (34 meters) 
of facility receiving 
exposures in excess of 
limit.  Nearest public 
access is at 49 yards 
(45 meters). 

Beryllium 
Powder 
(MDA B) 

No 
frequency 
established; 
performed 
as an 
enveloping 
analysis 

22 pounds d 

(10 kilograms) 
0.025 

milligram 
per cubic 

meter 

Risk of workers within 
25 yards (23 meters) of 
facility receiving 
exposures in excess of 
limit.  Public access is at 
49 yards (45 meters). 

0.1 
milligram 
per cubic 

meter 

Risk of workers within 
10 yards (9 meters) of 
facility receiving exposures 
in excess of limit.  Nearest 
public access is at 49 yards 
(45 meters) and beyond this 
limit. 

ERPG = Emergency Response Planning Guideline, TA = technical area, ppm = parts per million, MDA = material disposal area. 
a ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 

experiencing or developing irreversible or other serious health effects or symptoms that could impair their abilities to take protective 
action (DOE 2005c). 

b ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 
experiencing or developing life-threatening health effects (DOE 2005c). 

c The Temporary Emergency Exposure Limit value is used.  ERPGs have not been issued for this substance. 
d This quantity represents the total material at risk.  A fraction of this solid (0.00006) would be released as respirable particles under the 

hypothesized scenario. 
 

 5020 

5021 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
5-188 Concurrence Draft 7/9/2007 

5.12.3 Site-Wide Seismic Impacts 5021 

As addressed in more detail in Appendix D, Section D.4, two site-wide seismic events, referred 5022 

to as Seismic 1 and Seismic 2, were postulated to estimate the effects of potential radiological 5023 

and chemical releases.  In the event of a site-wide seismic event, both radiological and chemical 5024 

hazardous materials could be simultaneously released.  Seismic events are categorized by their 5025 

performance category (PC), which is numbered from PC-0 through PC-4.  A higher performance 5026 

category has a smaller annual frequency of occurrence, but a larger associated ground 5027 

acceleration.  A higher performance category has more severe consequences and structures would 5028 

require a more resilient engineering design to survive. 5029 

The seismic accident scenarios (Seismic 1 and 2) analyzed in the SWEIS were based on the 5030 

February 24, 1995, Seismic Hazards Evaluation of the Los Alamos National Laboratory.  5031 

Seismic 1 – the seismic event characterized by a peak horizontal ground acceleration of 0.22g 5032 

(0.22 times the acceleration due to gravity) – had an estimated annual probability of exceedance 5033 

of 0.001 (1 in 1,000).  Seismic 2 – a more severe seismic event characterized by a peak ground 5034 

acceleration of 0.31g – had an estimated annual probability of exceedance of 0.0005 (1 in 2,000). 5035 

An updated probabilistic seismic hazard analysis providing an improved understanding of the 5036 

seismic characteristics of LANL was completed in 2007 (LANL 2007).  The new study indicates 5037 

that the seismic hazard is higher than previously understood; the annual probability of 5038 

exceedance for the previously analyzed peak ground accelerations is now estimated to be about 5039 

1 in 700 (rather than 1 in 1,000) for the Seismic 1 event, and 1 in 1,250 (rather than 1 in 2,000) 5040 

for Seismic 2 event.  The revised annual probabilities of exceedance are thus 0.0015 and 0.0008, 5041 

respectively. 5042 

For many facilities involved in the SWEIS Seismic 1 and 2 accident scenarios, a conservative 5043 

assumption was made that there was complete failure of structures, systems, and components 5044 

(given the Seismic 1 and 2 ground shaking), thereby resulting in the maximum possible 5045 

radioisotope source term or chemical release.  Higher seismic accelerations at the same annual 5046 

frequency of exceedance would result in identical consequences for these facilities.  Therefore, 5047 

the larger seismic peak ground accelerations associated with the updated probabilistic seismic 5048 

hazard analysis would not increase the consequence of these accident scenarios.7  Furthermore, 5049 

structures are typically designed with considerable factors of safety that provide large margins 5050 

before failure would occur.  For those facilities that were not assumed to completely fail, it is not 5051 

possible to state the impacts of different peak horizontal ground accelerations without detailed 5052 

structural analyses of LANL facilities using the updated probabilistic seismic hazard analysis 5053 

results.  Therefore, a bounding analysis was used to envelope the maximum expected effect of 5054 

the updated seismic hazard analysis on the SWEIS seismic accident risks. 5055 

Using the accident source terms that were developed for the SWEIS Seismic 1 and 2 accident 5056 

scenarios, the effect of the revised estimates of annual probability of exceedance would be an 5057 

                                                 
 
7  The facilities for which the consequences would be the same include:  the Chemistry and Metallurgy Research Building, the 
Weapons Engineering Test Facility, the Tritium Science and Fabrication Facility, the Tritium System Test Assembly, and 
Radioactive Liquid Waste Treatment Facility, the Waste Characterization, Reduction, and Repackaging Facility, and the 
Radioassay and Nondestructive Testing Facility. 
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increase in the radiological risk of 50 percent for Seismic 1 scenarios and 60 percent for 5058 

Seismic 2 scenarios.  For this assessment, no credit was taken for facilities for which complete 5059 

failure was already assumed and therefore no larger accident source term would be expected at 5060 

larger seismic ground accelerations.  Furthermore, the number of LCFs calculated for these two 5061 

postulated seismic events should be considered within the context of the nonradiological human 5062 

health impacts expected from these seismic events, which would cause widespread failures of 5063 

non-nuclear LANL structures and structures outside of LANL.  A much larger number of 5064 

fatalities and injuries from structure collapse would be expected for these seismic events in the 5065 

area surrounding LANL. 5066 

Just as the updated probabilistic seismic hazards analysis used new data and advanced methods 5067 

to calculate LANL seismic hazards, revised structural analysis methods tied to damage states 5068 

credited in safety assessment documents will be used to update the seismic structural integrity 5069 

evaluation of LANL facilities.  The effect of the higher values of peak horizontal ground 5070 

acceleration on calculated seismic accident consequences and risks will be analyzed in future 5071 

LANL facility safety analyses and incorporated as appropriate into future LANL NEPA 5072 

documents.  NNSA and the LANL contractor will undertake an evaluation of LANL facility 5073 

performance in terms of the updated seismic hazard information.  Until that revised analysis is 5074 

completed, operations would be authorized based on NNSA approval of a contractor-prepared 5075 

justification for continued operation. 5076 

5.12.3.1 No Action Alternative 5077 

Site-Wide Seismic 1 – Radiological 5078 

Site-wide Seismic 1 is represented by a PC-2 seismic event.  Referring to Tables 5–68 5079 

through 5–70 and noting that all of the listed facilities could contribute to offsite population 5080 

impacts, the facility with generally the highest contribution to worker and public risk is the 5081 

Chemistry and Metallurgy Research Building.  In the event of this seismic event, it is estimated 5082 

that there would be four LCFs in the offsite population from a Chemistry and Metallurgy 5083 

Research Building release.  As a result of such a release, it is likely that a noninvolved worker 5084 

located 110 yards (100 meters) from the facility would contract a latent fatal cancer during his or 5085 

her lifetime.  Since the annual probability of this seismic event is 0.001, the risk of additional 5086 

LCFs for this accident is estimated at 0.0037 per year in the offsite population.  The increased 5087 

risk of an LCF for the noninvolved worker is estimated at 0.001 per year or approximately 1 in 5088 

1,000.  There is a potential for an individual at publicly accessible Diamond Drive, 5089 

approximately 55 yards (50 meters) from the Chemistry and Metallurgy Research Building, to 5090 

receive an exposure from that facility in excess of the MEI exposure.  The calculated dose to 5091 

such an individual is 6,400 rem or 100 times the Chemistry and Metallurgy Research Building 5092 

MEI dose.  If an unprotected individual were at the Diamond Drive location for the duration of 5093 

the Chemistry and Metallurgy Research Building release, he or she would likely contract a fatal 5094 

cancer during his lifetime. 5095 
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Table 5–68  Site-Wide Seismic 1 Radiological Accident Offsite Population Consequences 5096 

for the No Action, Reduced Operations, and Expanded Operations Alternatives 5097 

Maximally Exposed Individual 
Population to 50 Miles 

(80 kilometers) 

Facility Impacted by Seismic 1 Event Dose (rem) 
Latent Cancer 

Fatality a 
Dose 

(person-rem) 
Latent Cancer 
Fatalities b, c 

Chemistry and Metallurgy Research 
Building (TA-3-29) 

62 0.075 6,100 4 (3.7) 

SHEBA (TA-18-168) d 0.03 0.000018 0.77 0 (0.00046) 

Tritium System Test Assembly (TA-21-155) 0.0015 8.8 × 10-7 0.049 0 (0.00003) 

Tritium Science and Fabrication Facility 
(TA-21-209) 

0.013 7.5 × 10-6 0.43 0 (0.00026) 

Radioactive Liquid Waste Treatment 
Facility (TA-50-1) 

3 0.0018 520 0 (0.31) 

Radioassay and Nondestructive Testing 
Facility (TA-54-38) 

64 0.077 1,100 1 (0.67) 

Storage Facility (TA-55-185) 6 0.0036 590 0 (0.35) 

Decontamination and Volume Reduction 
System (TA-54-412) (PC-2 Seismic) 

2.8 0.0017 49 0 (0.03) 

 Max 64 Max 0.077 Total or sum 
8,400 

Total 5 (5.01)  

TA = technical area, SHEBA = Solution High-Energy Burst Assembly, PC = performance category. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Increased number of LCFs for the offsite population, assuming the accident occurs. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 334,100 (TA-18-168), 

271,600 (TA-21-155, -209), 302,000 (TA-50-1), 343,100 (TA-54-38, DVRS). 
d The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 

Reduced Operations and Expanded Operations Alternatives. 
 

Table 5–69  Site-Wide Seismic 1 Radiological Accident Onsite Worker Consequences for 5098 

the No Action, Reduced Operations, and Expanded Operations Alternatives 5099 

Noninvolved Worker at 110 Yards (100 meters) 
Facility Impacted by Seismic 1 Event Dose (rem) Latent Cancer Fatality a 

Chemistry and Metallurgy Research Building (TA-3-29) 2,000 1.0 b 

SHEBA (TA-18-168) c 1.1 0.00064 

Tritium System Test Assembly (TA-21-155) 0.011 6.7 × 10-6 

Tritium Science and Fabrication Facility (TA-21-209) 0.097 0.000058 

Radioactive Liquid Waste Treatment Facility (TA-50-1) 120 0.15 

Radioassay and Nondestructive Testing Facility 
(TA-54-38) 

580 0.69 

Storage Facility (TA-55-185) 240 0.29 

Decontamination and Volume Reduction System 
(TA-54-412) (PC-2 Seismic) 

10 0.0061 

TA = technical area, SHEBA = Solution High-Energy Burst Assembly, PC = performance category. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b The indicated dose yields a risk value greater than 1.0.  This means that it is likely that an individual exposed to the 

indicated dose would contract a latent fatal cancer in their lifetime.  For this reason, a value of 1.0 is shown. 
c The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 

Reduced Operations and Expanded Operations Alternatives. 
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Table 5–70  Site-Wide Seismic 1 Radiological Accident Offsite Population and Worker 5100 

Risks for the No Action, Reduced Operations, and Expanded Operations Alternatives 5101 

Onsite Worker  Offsite Population 

Facility Impacted by Seismic 1 
Event 

Frequency  
(per year) 

Noninvolved Worker at 
110 Yards (100 meters) a 

Maximally Exposed 
Individual a 

Population to 
50 Miles 

(80 kilometers) b, c 

Chemistry and Metallurgy 
Research Building (TA-3-29) 

0.001 0.001 0.000075 0.0037 

SHEBA (TA-18-168) d 0.001 6.4 × 10-7 1.8 × 10-8 4.6 × 10-7 

Tritium System Test Assembly 
(TA-21-155) 

0.001 6.7 × 10-9 8.8 × 10-10 3 × 10-8 

Tritium Science and Fabrication 
Facility (TA-21-209) 

0.001 5.8 × 10-8 7.5 × 10-9 2.6 × 10-7 

Radioactive Liquid Waste 
Treatment Facility (TA-50-1) 

0.001 0.00015 1.8 × 10-6 0.00031 

Radioassay and Nondestructive 
Testing Facility (TA-54-38) 

0.001 0.00069 0.000077 0.00067 

Storage Facility (TA-55-185) 0.001 0.00029 3.6 × 10-6 0.00035 

Decontamination and Volume 
Reduction System (TA-54-412) 
(PC-2 Seismic) 

0.001 6.1 × 10-6 1.7 × 10-6 0.00003 

  Maximum 0.001 Maximum 0.000077 Total 0.0051 

TA = technical area, SHEBA = Solution High-Energy Burst Assembly, PC = performance category. 
a  Increased risk of an LCF to an individual per year. 
b Increased number of LCFs for the offsite population per year. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 334,100 (TA-18-168), 

271,600 (TA-21-155, -209), 302,000 (TA-50-1), 343,100 (TA-54-38, DVRS). 
d The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 

Reduced Operations and Expanded Operations Alternatives. 
 

All site facilities containing hazardous radiological materials that are susceptible to structural 5102 

failure during this event could potentially contribute to the exposure of LANL workers and the 5103 

public in the event of a site-wide seismic event.  As a result, the population risks given in 5104 

Table 5–70 can be summed as shown to provide a meaningful estimate of worker and public 5105 

impacts.  The individual risks to the MEI and noninvolved worker cannot be summed, however, 5106 

because the risk at a specific location depends on the meteorology during the event.  The 5107 

direction that the wind carries the release from each facility would not impact one location in the 5108 

same manner for multiple accidents at the same time.  As a result, Table 5–70 shows the 5109 

maximum risk of the individual receptors.  The total impact to these individuals could be 5110 

somewhat greater than indicated if more than one release affects these locations.  Table 5–70 5111 

only provides estimated impacts for facilities with the highest potential impacts.  If all facilities 5112 

were taken into account, the sum of offsite population impacts from all LANL facilities with 5113 

radiological materials would be somewhat larger. 5114 

As discussed in Section 5.12.3, an updated seismic hazard analysis has been developed for the 5115 

LANL site (LANL 2007).  Because it is not possible to state the impacts of the different peak 5116 

horizontal ground accelerations indicated in the updated seismic hazard analysis without detailed 5117 

structural analyses of LANL facilities, a bounding approach was used to envelope the expected 5118 

effect of the updated seismic hazard analysis on the SWEIS seismic accident risks.  Discounting 5119 

that complete failure was already assumed for some facilities (including the Chemistry 5120 
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and Metallurgy Research Building and Radioassay and Nondestructive Testing Facility in 5121 

Tables 5–68 through 5–70), the effect of the revised estimate on the annual probability of 5122 

exceedance of the Seismic 1 accident would be an increase in radiological risk of 50 percent.  5123 

This results in a maximum risk of an LCF of 0.00012 for the MEI, 0.0015 for the noninvolved 5124 

worker, and 0.0077 for the population.  These increased risks remain less than 1 percent of the 5125 

highest MEI, noninvolved worker, and population for other types of accidents analyzed in the 5126 

SWEIS. 5127 

Site-Wide Seismic 2 – Radiological 5128 

Site-Wide Seismic 2 is represented by a PC-3 seismic event.  Referring to Tables 5–71 5129 

through 5–73 and noting that all of the listed facilities could contribute to offsite population 5130 

impacts, the facility with the highest contribution to public consequence is the Plutonium Facility 5131 

at TA-55.  In the event of this seismic event, it is estimated that there would be 9 LCFs in the 5132 

offsite population from this TA-55 release.  The waste storage domes at TA-54 holding 5133 

transuranic waste would result in the highest contribution to the MEI’s radiological 5134 

consequences.  A TA-55 release would result in the highest contribution to the noninvolved 5135 

worker’s radiological consequences.  The risk of additional LCFs from the TA-55 release would 5136 

be estimated at 0.0035 per year in the offsite population.  The next highest risk of an LCF to the 5137 

general population would be from the Waste Storage Dome.  The increased risk of an LCF for 5138 

the MEI and noninvolved worker are estimated at 1 in 3,600 (0.00028) and 1 in 2,000 5139 

(0.0005) per year, respectively.   5140 

All site facilities containing hazardous radiological materials that are susceptible to structural 5141 

failure during this event could potentially contribute to the exposure of LANL workers and the 5142 

public in the event of a site-wide seismic event.  As a result, the offsite population risks given in 5143 

Table 5–73 can be summed as shown to provide a meaningful estimate of worker and public 5144 

impacts.  The individual risks to the MEI and noninvolved worker cannot be summed because 5145 

the risk at a specific location depends on the meteorology during the event.  The direction that the 5146 

wind carries the release from each facility would not impact one location in the same manner as 5147 

for multiple accidents at the same time.  As a result, Table 5–73 shows the maximum risk of the 5148 

individual receptors.  The total impact to these individuals could be somewhat greater than 5149 

indicated if more than one release were to affect these locations.  Table 5–73 only provides 5150 

estimated impacts for facilities with the highest potential impacts.  If all facilities were taken into 5151 

account, the sum of worker and offsite population risks from all LANL facilities with 5152 

radiological materials could be somewhat higher. 5153 
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Table 5–71  Site-Wide Seismic 2 Radiological Accident Offsite Population Consequences 5154 

for the No Action, Reduced Operations, and Expanded Operations Alternatives 5155 

Maximally Exposed Individual Population to 50 Miles (80 kilometers) 

Facility Impacted by Seismic 2 Event Dose (rem) 
Latent Cancer 

Fatality a Dose (person-rem) 
Latent Cancer 

Fatality b, c 

Chemistry and Metallurgy Research 
Building (TA-3-29) 

62 0.075 6,100 4 (3.7) 

Weapons Engineering Tritium Facility 
(TA-16-205) 

17 0.01 110 0 (0.063) 

SHEBA (TA-18-168) d 0.03 0.000018 0.77 0 (0.00046) 

Tritium System Test Assembly (TA-21-155) 0.0015 8.8 × 10-7 0.049 0 (0.00003) 

Tritium Science and Fabrication Facility 
(TA-21-209) 

0.013 7.5 × 10-6 0.43 0 (0.00026) 

Radioactive Liquid Waste Treatment Facility 
(TA-50-1) 

3 0.0018 520 0 (0.31) 

Waste Characterization, Reduction, and 
Repackaging Facility (TA-50-69) 

43 0.052 5,400 3 (3.1) 

Radioassay and Nondestructive Testing 
Facility (TA-54-38) 

64 0.077 1,100 1 (0.67) 

Plutonium Facility (TA-55-4) 150 0.17 14,000 9 (8.6) 

Storage Facility (TA-55-185) 6 0.0036 590 0 (0.35) 

Decontamination and Volume Reduction 
System (TA-54-412) (PC-3 Seismic) 

34 0.04 600 0 (0.36) 

Waste Storage Domes (TA-54) 460 0.55 7,400 5 (4.5) 

Safe, Secure Transport Facility (TA-55-355) 3.9 0.0024 290 0 (0.18) 

 Max 460 Max 0.55 Total 36,000 Total 22 

TA = technical area, SHEBA = Solution High-Energy Burst Assembly, PC = performance category. 
a Increased risk of an LCF to an individual per year. 
b  Increased number of LCFs for the offsite population per year. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 

334,100 (TA-18-168), 271,600 (TA-21-155, -209), 302,000 (TA-50-1, -69), 343,100 (TA-54-38, 4-12, Domes), 301,900  
(TA-55-4, -185, -355). 

d  The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under 
the Reduced Operations and Expanded Operations Alternatives. 

 

Table 5–72  Site-Wide Seismic 2 Radiological Accident Onsite Worker Consequences for 5156 

the No Action, Reduced Operations, and Expanded Operations Alternatives 5157 

Noninvolved Worker at 110 Yards (100 meters) 
Facility Impacted by Seismic 2 Event Dose (rem)  Latent Cancer Fatality a 

Chemistry and Metallurgy Research Building (TA-3-29) 2,000 1.0 b 

Weapons Engineering Tritium Facility (TA-16-205) 156 0.17 

SHEBA (TA-18-168) c 1.1 0.00064 

Tritium System Test Assembly (TA-21-155) 0.011 6.7 × 10-6 

Tritium Science and Fabrication Facility (TA-21-209) 0.097 0.000058 

Radioactive Liquid Waste Treatment Facility (TA-50-1) 120 0.15 

Waste Characterization, Reduction, and Repackaging Facility (TA-50-69) 1,100 1.0 b 

Radioassay and Nondestructive Testing Facility (TA-54-38) 580 0.69 

Plutonium Facility (TA-55-4) 2,700 1.0 b 

Storage Facility (TA-55-185) 240 0.29 
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Noninvolved Worker at 110 Yards (100 meters) 
Facility Impacted by Seismic 2 Event Dose (rem)  Latent Cancer Fatality a 

Decontamination and Volume Reduction System (TA-54-412) (PC-3 
Seismic) 

120 0.15 

Waste Storage Domes (TA-54) 2,200 1.0 b 

Safe, Secure Transport Facility (TA-55-355) 130 0.16 

TA = technical area, SHEBA = Solution High-Energy Burst Assembly, PC = performance category. 
a  Increased risk of an LCF to an individual, assuming the accident occurs. 
b The indicated dose yields a risk value greater than 1.0.  This means that it is likely that an individual exposed to the 

indicated dose would contract a fatal latent cancer in their lifetime.  For this reason a value of 1.0 is shown. 
c The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 

Reduced Operations and Expanded Operations Alternatives. 
 

Table 5–73  Site-Wide Seismic 2 Radiological Accident Offsite Population and Worker 5158 

Risks for the No Action, Reduced Operations, and Expanded Operations Alternatives 5159 

Onsite Worker Offsite Population 

Facility Impacted by Seismic 2 
Event 

Frequency 
 (per year) 

Risk to Noninvolved 
Worker at 110 Yards 

(100 meters) a 

Maximally 
Exposed 

Individual a 

Population to 
50 Miles 

(80 kilometers) b, c 
Chemistry and Metallurgy Research 
Building (TA-3-29) 

0.0005 0.0005 0.000037 0.0018 

Weapons Engineering Tritium 
Facility (TA-16-205) 

0.0005 8.7 × 10-5 5 × 10-6 0.000032 

SHEBA (TA-18-168) d 0.0005 3.2 × 10-7 9 × 10-9 2.3 × 10-7 

Tritium System Test Assembly 
(TA-21-155) 

0.0005 3.3 × 10-9 4.4 × 10-10 1.5 × 10-8 

Tritium Science and Fabrication 
Facility (TA-21-209) 

0.0005 2.9 × 10-8 3.8 × 10-9 1.3 × 10-7 

Radioactive Liquid Waste 
Treatment Facility (TA-50-1) 

0.0005 0.000073 9.1 × 10-7 0.00016 

Waste Characterization, Reduction, 
and Repackaging Facility 
(TA-50-69) 

  0.0001 e 0.0001 5.2 × 10-6 0.00031 

Radioassay and Nondestructive 
Testing Facility (TA-54-38) 

0.0005 0.00035 0.000039 0.00034 

Plutonium Facility (TA-55-4)   0.0004 e 0.0004 7 × 10-5 0.0035 

Storage Facility (TA-55-185) 0.0005 0.00014 1.8 × 10-6 0.00018 

Decontamination and Volume 
Reduction System (TA-54-412) 
(PC-3 Seismic) 

0.0005 0.000074 0.00002 0.00018 

Waste Storage Domes (TA-54) 0.0005 0.0005 0.00028 0.0022 

Safe, Secure Transport Facility 
(TA-55-355) 

0.0005 0.000077 1.2 × 10-6 0.000088 

  Maximum 0.0005 Maximum 0.00028 Total 0.009 

TA = technical area, SHEBA = Solution High-Energy Burst Assembly, PC = performance category. 
a  Increased risk of an LCF to an individual per year. 
b  Increased number of LCFs for the offsite population per year. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 

334,100 (TA-18, -168), 271,600 (TA-21-155, -209), 302,000 (TA-50-1, -69), 343,100 (TA-54-38, DVRS, Domes), 
301,900 (TA-55-4, -185, -355). 

d The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under 
the Reduced Operations and Expanded Operations Alternatives. 

e Different frequency than other seismic events due to assumption of other addition failures. 
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As discussed in Section 5.12.3, an updated seismic hazard analysis has been developed for the 5160 

LANL site (LANL 2007).  Because it is not possible to state the impacts of the different peak 5161 

horizontal ground accelerations indicated in the updated seismic hazard analysis without detailed 5162 

structural analyses of LANL facilities, a bounding approach was used to envelope the expected 5163 

effect of the updated seismic hazard analysis on the SWEIS seismic accident risks.  Discounting 5164 

that complete failure was already assumed for some facilities (including the Chemistry 5165 

and Metallurgy Research Building and Radioassay and Nondestructive Testing Facility in 5166 

Tables 5–71 through 5–73), the effect of the revised estimate of the probability of exceedance of 5167 

the Seismic 2 accident would be an increase in radiological risk of 60 percent.  This results in a 5168 

maximum risk of an LCF of 0.00045 for the MEI, 0.0008 for the noninvolved worker, and 5169 

0.014 for the population.  These increased risks remain less than 1 percent of the highest MEI, 5170 

noninvolved worker, and population for other types of accidents analyzed in the SWEIS. 5171 

Site-Wide Seismic 1 – Chemical 5172 

The facilities and chemicals of concern under site-wide Seismic 1 conditions are shown in 5173 

Table 5–74.  There are numerous chemicals in small quantities on site that may be released 5174 

under these conditions.  The listed chemicals were selected from a complete set of chemicals 5175 

used on site, based on their larger quantities, chemical properties, and human health effects.  5176 

Exposure to concentrations in excess of the ERPG values could result in serious health effects or 5177 

life-threatening implications to the exposed individuals. 5178 

Table 5–74 also shows the estimated annual risks for workers and the public in the event of an 5179 

accidental release of each chemical.  The annual frequency of this accident is 0.001 based on the 5180 

Seismic Hazards Evaluation of the Los Alamos National Laboratory (February 24, 1995).  Based 5181 

on the 2007 update of the seismic hazard analysis (LANL 2007), the annual frequency is 5182 

estimated to be 0.0015.  Because this accident is a site-wide seismic event, all of the chemicals 5183 

shown in the table would be released almost simultaneously.  The annual risk of exposure to 5184 

workers and the public to chemical concentrations in excess of ERPG-2 and ERPG-3 values is 5185 

1 in 1,000 based on the previous seismic hazard analysis and 1 in 700 based on the 2007 update 5186 

of the seismic hazard analysis.  The nearest public access relative to each facility is shown for 5187 

each chemical.  For some chemicals, the nearest public access point is beyond the distance at 5188 

which concentrations would be at ERPG values.  In these instances, there would likely be no 5189 

serious health affects to the public in the event of an accident.  For formaldehyde, as shown in 5190 

Table 5–74, the nearest public access point is closer than the distance at which concentrations 5191 

would be at the ERPG values.  If this accident were to occur, members of the public could be 5192 

exposed to harmful and possibly fatal concentrations of formaldehyde. 5193 
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Table 5–74  Chemical Accident Risks under Seismic 1 Conditions for the No Action, 5194 

Reduced Operations, and the Expanded Operations Alternatives 5195 

ERPG-2 a, b ERPG-3 a, c  

Chemical 
Frequency a 
(per year) 

Quantity 
Released  

Value 
(ppm) Annual Risk 

Value 
(ppm) Annual Risk 

Hydrogen 
cyanide at 
TA-3-66 
(Sigma 
Complex) 

0.001 13.5 pounds 
(6.1 kilograms) 

10 1 chance in 1,000 years of 
workers within 150 yards 
(137 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
260 yards (238 meters). 

25 1 chance in 
1,000 years of workers 
within 94 yards 
(86 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
260 yards (238 meters). 

Phosgene at 
TA-9-21 

0.001 1 pound (0.45 
kilograms) 

0.2 1 chance in 1,000 years of 
workers within 302 yards 
(276 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
900 yards (823 meters). 

1 1 chance in 
1,000 years of workers 
within 129 yards 
(118 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
900 yards (823 meters). 

Formalde-
hyde at 
TA-43-1 
(Bioscience 
Facilities) 

0.001 3.7 gallons 
(14.1 liters) 

10 1 chance in 1,000 years of 
workers or public within 
195 yards (178 meters) of 
facility receiving exposures 
in excess of limit.  Nearest 
public access is at 13 yards 
(12 meters). 

25 1 chance in 
1,000 years of workers or 
public within 122 yards 
(112 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
13 yards (12 meters). 

ERPG = Emergency Response Planning Guideline, ppm = parts per million, TA = technical area. 
a A conservative estimate of the frequency based on the 2007 probabilistic seismic hazard analysis (LANL 2007) is 0.0015.  

The corresponding annual risk would be 1 chance in 700 years. 
b ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 

without experiencing or developing irreversible or other serious health effects or symptoms that could impair their abilities 
to take protective action (DOE 2005c). 

c ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 
without experiencing or developing life-threatening health effects (DOE 2005c). 

 

Site-Wide Seismic 2 - Chemical 5196 

The facilities and chemicals of concern under Site-Wide Seismic 2 conditions are shown in 5197 

Table 5–75.  There are numerous chemicals in small quantities on site that could be released 5198 

under these conditions.  The listed chemicals were selected from a complete set of chemicals 5199 

used on site based on their larger quantities, chemical properties, and human health effects. 5200 

Table 5–75 also shows the estimated annual risks for workers and the public in the event of an 5201 

accidental release of each chemical.  The annual frequency of this accident is 0.0005 based on the 5202 

Seismic Hazards Evaluation of the Los Alamos National Laboratory (February 24, 1995).  Based 5203 

on the 2007 update of the seismic hazard analysis (LANL 2007), the annual frequency is 5204 

estimated to be 0.0008.  As this accident is a site-wide seismic event, all of the chemicals shown 5205 

in the table would be released almost simultaneously.  The annual risk of exposure to workers 5206 

and the public to chemical concentrations in excess of ERPG-2 and ERPG-3 values is 1 in 2,000 5207 

per year based on the previous seismic hazard analysis and 1 in 1,250 based on the 2007 update  5208 
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Table 5–75  Chemical Accident Risks under Seismic 2 Conditions for the No Action, 5209 

Reduced Operations, and Expanded Operations Alternatives 5210 

ERPG-2 a, b ERPG-3 a, c  

Chemical 
Frequency a 
(per year) 

Quantity 
Released  

Value 
(ppm) Annual Risk 

Value 
(ppm) Annual Risk 

Hydrogen 
cyanide at 
TA-3-66 
(Sigma) 

0.0005 13.5 pounds 
(6.1 kilograms) 

10 1 chance in 2,000 years of 
workers within 150 yards 
(137 meters) of facility receiving 
exposures in excess of limit.  
Nearest public access is at 
260 yards (238 meters). 

25 1 chance in 2,000 years of 
workers within 94 yards 
(86 meters) of facility receiving 
exposures in excess of limit.  
Nearest public access is at 
260 yards (238 meters). 

Phosgene at 
TA-9-21 

0.0005 1 pound (0.45 
kilograms) 

0.2 1 chance in 2,000 years of 
workers within 302 yards 
(276 meters) of facility receiving 
exposures in excess of limit.  
Nearest public access is at 
900 yards (823 meters). 

1 1 chance in 2,000 years of 
workers within 129 yards 
(118 meters) of facility receiving 
exposures in excess of limit.  
Nearest public access is at 
900 yards (823 meters). 

Formaldehyde 
at TA-43-1 
(Bioscience 
Facilities) 

0.0005 3.7 gallons 
(14.1 liters) 

10 1 chance in 2,000 years of 
workers or public within 
195 yards (178 meters) of 
facility receiving exposures in 
excess of limit.  Nearest public 
access is at 13 yards 
(12 meters). 

25 1 chance in 2,000 years of 
workers or public within 
122 yards (112 meters) of 
facility receiving exposures in 
excess of limit.  Nearest public 
access is at 13 yards (12 meters). 

Chlorine gas 
released outside 
of Plutonium 
Facility 
Complex 
(TA-55-4) 

0.0005 150 pounds 
(68 kilograms) 

3 1 chance in 2,000 years of 
workers within 1,181 yards 
(1,080 meters) of facility 
receiving exposures in excess of 
limit.  Nearest public access is at 
1,111 yards (1,016 meters). 

20 1 chance in 2,000 years of 
workers within 416 yards 
(380 meters) of facility receiving 
exposures in excess of limit.  
Nearest public access is at 
1,111 yards (1,016 meters). 

Nitric acid spill 
at Plutonium 
Facility 
Complex 
(TA-55-4) 

0.0005 6,100 gallons 
(23,090 liters) 

6 1 chance in 2,000 years of 
workers within 53.6 yards 
(49 meters) of facility receiving 
exposures in excess of limit.  
Nearest public access is at 
1,111 yards (1,016 meters). 

78 1 chance in 2,000 years of 
workers within 7.2 yards 
(6.6 meters) of facility receiving 
exposures in excess of limit.  
Nearest public access is at 
1,111 yards (1,016 meters). 

Hydrochloric 
acid spill at 
TA-55-249 

0.0005 5,200 gallons 
(19,684 liters) 

20 1 chance in 2,000 years of 
workers or public within 220 
yards (185 meters) of facility 
receiving exposures in excess of 
limit.  Nearest public access is at 
1,221 yards (1,117 meters). 

150 1 chance in 2,000 years of 
workers or public within 
70 yards (64 meters) of facility 
receiving exposures in excess of 
limit.  Nearest public access is at 
1,221 yards (1,117 meters). 

Beryllium at 
TA-3-141 
(Beryllium 
Technology 
Facility) 

0.0005 110 pounds 
(49 kilograms) 
(powder) d 

0.025 d 1 chance in 2,000 years of 
workers or public within 309 
yards (282 meters) of facility 
receiving exposures in excess of 
limit.  Nearest public access is at 
963 yards (880 meters). 

0.1 d 1 chance in 2,000 years of 
workers or public within 
127 yards (116 meters) of 
facility receiving exposures in 
excess of limit.  Nearest public 
access is at 963 yards 
(880 meters). 

ERPG = Emergency Response Planning Guideline, ppm = parts per million, TA = technical area. 
a A conservative estimate of the frequency based on the 2007 probabilistic seismic hazard analysis (LANL 2007) is 0.0008.  

The corresponding annual risk would be 1 chance in 1,250 years. 
b ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 

without experiencing or developing irreversible or other serious health effects or symptoms that could impair their abilities 
to take protective action (DOE 2005c). 

c ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 
without experiencing or developing life-threatening health effects (DOE 2005c). 

d Units for beryllium are in milligrams per cubic meter. 
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of the seismic hazard analysis.  The nearest public access point relative to each facility is shown 5211 

for each chemical.  For some chemicals, the nearest public access point is beyond the distance at 5212 

which concentrations would be at ERPG values.  In these instances, there would likely be no 5213 

serious health affects to the public in the event of an accident.  As shown in Table 5–75, for 5214 

formaldehyde at the Bioscience Facilities and chlorine gas at the Plutonium Facility Complex, 5215 

the nearest public access points are closer than the distance at which concentrations would be at 5216 

the ERPG values.  If these accidents were to occur, members of the public could be exposed to 5217 

harmful and possibly fatal concentrations of these chemicals. 5218 

5.12.3.2 Reduced Operations Alternative 5219 

Site-Wide Seismic 1 and 2 – Radiological 5220 

The site-wide Seismic 1 and 2 radiological accident impacts under the Reduced Operations 5221 

Alternative are similar to those under the No Action Alternative, as shown in Tables 5–68 5222 

through 5–73.  Activities at TA-18, including operation of SHEBA, would cease under this 5223 

alternative.  SHEBA operations are a small component of the site-wide seismic accident impacts 5224 

at LANL; its elimination would not significantly alter the overall site risk profile from such an 5225 

event.  All other impacts in the tables are equally applicable for this alternative. 5226 

Site-Wide Seismic 1 and 2 – Chemical 5227 

The chemicals of concern that could be released in a site-wide Seismic 1 or 2 event are the same 5228 

under the Reduced Operations Alternative as those under the No Action Alternative.  None of the 5229 

chemicals identified for the latter is eliminated in this alternative.  The information in  5230 

Tables 5–74 and 5–75, then, is applicable to the Reduced Operations Alternative. 5231 

5.12.3.3 Expanded Operations Alternative 5232 

Site-Wide Seismic 1 and 2 – Radiological 5233 

The Seismic 1 and 2 accident impacts under the Expanded Operations Alternative are similar to 5234 

those under the No Action Alternative, as shown in Tables 5–68 through 5–73.  SHEBA 5235 

operations would cease under the Expanded Operations Alternative.  Because the potential 5236 

impacts are relatively small, deleting this accident does not change the overall risk profile of this 5237 

alternative.  Additional accident risks would result from expanded waste management activities.  5238 

Transuranic waste storage would be consolidated in a new facility, the TRU Waste Facility, 5239 

which would be located in TA-50 or a generic site along the Pajarito Road corridor.  The TRU 5240 

Waste Facility would carry fewer potential accident impacts than the existing facility because of 5241 

its new location and because less material would be stored on site.  The entries in Tables 5–68 5242 

through 5–73 reflect present Decontamination and Volume Reduction System Facility operations 5243 

because the system would be active for most of the period of interest.  Present accident impacts 5244 

bound the impacts of the replacement facility.  The potential accident impacts for the new facility 5245 

are described in Appendix H. 5246 
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Site-Wide Seismic 1 and 2 – Chemical 5247 

The chemicals of concern that could be released in a site-wide Seismic 1 or 2 event are the same 5248 

under the Expanded Operations Alternative as those under the No Action Alternative.  No 5249 

additional chemicals were identified under this alternative that would have impacts exceeding 5250 

those under the No Action Alternative.  The information in Tables 5–74 and 5–75, therefore, also 5251 

applies to the Expanded Operations Alternative. 5252 

5.12.4 Wildfire Accident Impacts 5253 

Wildfire accident scenarios were postulated as a method of evaluating potential impacts to onsite 5254 

workers and the offsite population.  Details of these scenarios are provided in Appendix D, 5255 

including a discussion of the LANL buildings that could be affected by wildfire, an inventory of 5256 

hazardous radiological materials, and the source term factors and estimated source terms. 5257 

5.12.4.1 Wildfire – Radiological 5258 

The estimated radiological consequences of a wildfire to workers and the public are shown in 5259 

Tables 5–76 and 5–77 for each listed facility.  The values shown assume that a wildfire has 5260 

occurred and therefore do not reflect any credit for the probability of a wildfire occurrence.  The 5261 

estimated annual risks for each wildfire scenario are shown in Table 5–78.  These values take 5262 

credit for the probability of a wildfire’s occurrence.  The wildfire accident scenario consequences 5263 

and risks in Table 5–76 through 5–78 apply to the No Action, Reduced Operations and Expanded 5264 

Operations Alternatives. 5265 

As shown in Table 5–76, the results indicate that radiological releases from the TA-54 waste 5266 

storage domes dominate the impacts to workers and the public.  In the event of this accident, the 5267 

consequence to the MEI is a likelihood of developing a LCF during his or her lifetime and an 5268 

additional 55 LCFs for the population.  As shown in Table 5–77, an onsite worker located 5269 

110 yards (100 meters) from the facility would be likely to contract a LCF during his or her 5270 

lifetime as a result of this accident occurring at TA-54. 5271 

The risks for this accident, which takes credit for its low frequency of occurrence, are estimated 5272 

to be about 1 chance in 20 (0.05) of an increased likelihood of an LCF per year for the MEI and 5273 

an additional 2.7 LCFs per year of operations in the offsite population.  An onsite worker located 5274 

110 yards (100 meters) from the facility would experience an increased likelihood of an LCF of 5275 

about 1 chance in 20 (0.05) per year of operations.  These risks assume that the receptors do not 5276 

take evasive action in the event of a wildfire.  Because releases from the TA-54 domes dominate 5277 

the consequences and risks from a wildfire, they represent the total impacts on the offsite and 5278 

worker populations. 5279 
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Table 5–76  Radiological Accident Offsite Population Consequences for a 5280 

Wildfire Accident for the No Action, Reduced Operations, and 5281 

Expanded Operations Alternatives 5282 

Maximally Exposed Individual 
Population to 50 Miles 

(80 kilometers) 

Facility Impacted by Wildfire Dose (rem) 
Latent Cancer 
Fatality Risk a 

Dose 
(person-rem) 

Latent Cancer 
Fatalities b, c 

Sigma Complex (TA-3-66/451) 0.0039 2.3 × 10-6 4.8 0 (0.0029) 

Weapons Engineering Tritium Facility 
(TA-16-205) 

0.061 0.000036 110 0 (0.067) 

Radiochemistry Facility (TA-48-1) 0.0011 6.4 × 10-7 0.44 0 (0.00026) 

Waste Storage Domes (TA-54) 1,900 1.0 d 91,000 55 (54.8) 

Device Assembly (TA-16-411) 1.6 × 10-6 8.9 × 10-10 0.00017 0 (1 × 10-7) 

Decontamination and Volume Reduction 
System (TA-54-412)  

4.9 0.003 1,200 0 (0.7) 

Radiography (TA-8-23) 0.00033 2 × 10-7 0.56 0 (0.00034) 

Waste Characterization, Reduction, and 
Repackaging Facility (TA-50-69) 

27 0.032 6,900 4 (4.2) 

TA = technical area. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Increased number of LCFs for the offsite population, assuming the accident occurs; value in parentheses is the calculated 

result. 
c Offsite population size is approximately 297,030 for TA-3-66/451; 404,913 for TA-16-205 and TA-16-411; 299,508 for 

TA-48-01; 343,069 for Domes, and TA-54-412; and 349,780 for TA-8-23. 
d The indicated dose yields a risk greater than 1.0.  This means that it is likely than an individual exposed to the indicated 

dose would contract a LCF in their lifetime.  For this reason, a value of 1.0 is shown. 
 

Table 5–77  Radiological Accident Onsite Worker Consequences for a Wildfire Accident 5283 

for the No Action, Reduced Operations, and Expanded Operations Alternatives 5284 

Noninvolved Worker at 110 Yards (100 meters) 

Accident Dose (rem) Latent Cancer Fatality a 

Sigma Complex (TA-3-66/451) 0.076 0.000046 

Weapons Engineering Tritium Facility (TA-16-205) 0.33 0.0002 

Radiochemistry Facility (TA-48-1) 0.016 9.3 × 10-6 

Waste Storage Domes (TA-54) 8,700 1.00 b 

Device Assembly (TA-16-411) 0.000017 1 × 10-8 

Decontamination and Volume Reduction System 
(TA-54-412)  

16 0.0098 

Radiography (TA-8-23) 0.0019 1.2 × 10-6 

Waste Characterization, Reduction, and Repackaging 
Facility (TA-50-69) 

440 0.53 b 

TA = technical area. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b The indicated dose yields a risk greater than 1.0.  This means that it is likely than an individual exposed to the indicated 

dose would contract a fatal latent cancer in their lifetime.  For this reason, a value of 1.0 is shown. 
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Table 5–78  Radiological Accident Offsite Population and Worker Risks  5285 

for a Wildfire Accident for the No Action, Reduced Operations, and 5286 

Expanded Operations Alternatives 5287 

Onsite Worker Offsite Population 

Accident 
Frequency  
(per year) 

Noninvolved Worker 
at 110 Yards 

(100 meters) a 

Maximally 
Exposed 

Individual a 

Population to 
50 Miles 

(80 kilometers) b, c 

Sigma Complex (TA-3-66/451) 0.05 2.3 × 10-6 1.2 × 10-7 0.00014 

Weapons Engineering Tritium Facility 
(TA-16-205) 

0.05 1 × 10-5 1.8 × 10-6 0.0034 

Radiochemistry Facility (TA-48-1) 0.05 4.7 × 10-7 3.2 × 10-8 1.3 × 10-5 

Waste Storage Domes (TA-54) 0.05 0.05 0.05 2.7 

Device Assembly (TA-16-411) 0.05 5.2 × 10-10 4.4 × 10-11 5.2 × 10-9 

Decontamination and Volume Reduction 
System (TA-54-412)  

0.05 0.00049 0.00015 0.035 

Radiography (TA-8-23) 0.05 5.7 × 10-8 1 × 10-8 1.7 × 10-5 

Waste Characterization, Reduction, and 
Repackaging Facility (TA-50-69) 

  0.01 d 0.0053 0.00032 0.042 

TA = technical area. 
a Increased risk of an LCF to an individual per year. 
b Increased number of LCFs for the offsite population per year; value in parentheses is the calculated result. 
c Offsite population size is approximately 297,030 for TA-3-66/451; 404,913 for TA-16-205 and TA-16-411; 299,508 for 

TA-48-01; 343,069 for Domes and TA-54-412; and 349,780 for TA-8-23. 
d Assumes additional failures. 
 

5.12.4.2 Wildfire – Chemical 5288 

The chemicals of concern at LANL facilities under wildfire conditions are shown in 5289 

Table 5–79.  They were selected from a database of chemicals used on site based on their 5290 

quantities, chemical properties, and human health effects.  The table shows the ERPG-2 and 5291 

ERPG-3 values for which, were an accident to occur, concentrations in excess of these values 5292 

could result in serious health effects or life-threatening implications for exposed individuals. 5293 

Table 5–79 also shows the risks of worker and public exposure in the event of a chemical release, 5294 

as well as the estimated frequency of each release.  The direction traveled by the chemical plume 5295 

would depend on the meteorological conditions at the time of the accident and would determine 5296 

which segment of the worker and offsite populations would be at risk of exposure.  The wildfire 5297 

chemical accident impacts in Table 5–79 apply to the No Action, Reduced Operations, and 5298 

Expanded Operations Alternatives. 5299 

For formaldehyde at TA-43-1, there is an annual risk of 0.05 (once in 20 years) that workers and 5300 

the public within a distance of 97 yards (89 meters) of the release would be exposed to 5301 

concentrations in excess of ERPG-3 values.  The workers and public within a distance of 5302 

154 yards (141 meters) of the release would face the same risk of being exposed to 5303 

concentrations in excess of ERPG-2 values. 5304 
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Table 5–79  Chemical Accident Risks under Wildfire Conditions for the No Action, 5305 

Reduced Operations, and Expanded Operations Alternatives 5306 

ERPG-2 a ERPG-3 b 

Chemical 
Frequency 
(per year) 

Quantity 
Released  

Value 
(ppm) Annual Risk 

Value 
(ppm) Annual Risk 

Formaldehyde 
at TA-43-1 

0.05 3.7 gallons 
(14.1 liters) 

10 1 chance in 20 years of 
workers or public within 
154 yards (141 meters) of 
facility receiving 
exposures in excess of 
limit.  Nearest public 
access is at 13 yards 
(12 meters). 

25 1 chance in 20 years of 
workers or public within 
97 yards (89 meters) of 
facility receiving 
exposures in excess of 
limit.  Nearest public 
access is at 13 yards 
(12 meters). 

Hydrogen 
cyanide from 
TA-3-66 

0.05 13.5 pounds 
(6.1 kilograms) 

10 1 chance in 20 years of 
workers within 118 yards 
(108 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
260 yards (238 meters).  

25 1 chance in 20 years of 
workers within 77 yards 
(70 meters) of facility 
receiving exposures in 
excess of limit.  Nearest 
public access is at 
260 yards (238 meters). 

ERPG = Emergency Response Planning Guideline, ppm= parts per million, TA = technical area. 
a ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 

without experiencing or developing irreversible or other serious health effects or symptoms that could impair their 
abilities to take protective action (DOE 2005c). 

b ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 
without experiencing or developing life-threatening health effects (DOE 2005c). 

 

For hydrogen cyanide released from TA-3-66, there is an annual risk of 0.05 (once in 20 years) 5307 

that workers within a distance of 77 yards (70 meters) of the release would be exposed to 5308 

concentrations in excess of ERPG-3 values.  The workers within a distance of 118 yards 5309 

(108 meters) of the release would face the same risk of being exposed to concentrations in excess 5310 

of ERPG-2 values.  There would be no risk that the public would receive an exposure in excess 5311 

of ERPG-2 or ERPG-3 values because the nearest public access is 260 yards (238 meters) from 5312 

the location of this chemical release. 5313 

5.12.5 Construction Accidents 5314 

The construction of new facilities includes the risk of accidents that could impact workers.  5315 

Because construction activities do not involve radioactive materials, there would be no 5316 

radiological impacts.  The presence of hazardous flammable, explosive, and other chemical 5317 

substances, however, could initiate accident conditions that could impact the health and safety of 5318 

workers.  In addition, in the course of their work, construction and site personnel could receive 5319 

serious or fatal injuries as a result of incidents that fall in the category of industrial accidents.  5320 

DOE’s construction contractors are required to adhere to strict safety standards and procedures to 5321 

promote a working environment that minimizes the possibility of such accidents. 5322 

5.12.6 Terrorist Incidents 5323 

The analysis of the impacts of terrorist incidents is described in a classified appendix to this 5324 

SWEIS. The impacts of some terrorist incidents would be similar to the accident impacts 5325 

described earlier in this section, while some terrorist incidents may have more severe impacts. 5326 
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This section describes how NNSA assesses the vulnerability of its sites to terrorist threats and 5327 

then designs its response systems. 5328 

5.12.6.1 Assessment of Vulnerability to Terrorist Threats 5329 

In accordance with DOE Order 470.3A, Design Basis Threat Policy, and DOE Order 470.4, 5330 

Safeguards and Security Program, NNSA conducts vulnerability assessments and risk analyses of 5331 

DOE facilities and sites under its jurisdiction to evaluate the physical protection elements, 5332 

technologies, and administrative controls used to protect DOE assets.  DOE Order 470.4 5333 

establishes the roles and responsibilities for the conduct of DOE’s Safeguards and Security 5334 

Program.  DOE Order 470.3A establishes requirements designed to prevent unauthorized access, 5335 

theft, diversion, or sabotage (including unauthorized nuclear detonation or destruction) of all 5336 

nuclear weapons, nuclear weapons components, and special nuclear material under jurisdiction of 5337 

DOE.  Among other provisions, the Order (a) specifies those national security assets that require 5338 

protection; (b) outlines threat considerations for safeguards and security programs to provide a 5339 

basis for planning, design, and construction of new facilities or modifications to existing 5340 

facilities; and (c) provides an adversary threat basis for evaluating the performance of safeguards 5341 

and security systems.  NNSA also protects against espionage, sabotage, and theft of radiological, 5342 

chemical, or biological materials; classified information and matter; non-nuclear weapon 5343 

components; and critical technologies. 5344 

NNSA’s safeguards and security programs and systems employ state-of-the-art technologies to: 5345 

• Deny adversary access to nuclear weapons, nuclear test devices, and completed nuclear 5346 

assemblies; 5347 

• Deny adversary actions such as theft, sabotage, or an unauthorized nuclear yield (criticality) 5348 

of special nuclear materials and credible rollup quantities of special nuclear materials. 5349 

• Protect public and employee health and safety from unacceptable impacts resulting from 5350 

adversary use of DOE-managed radiological, chemical, or biological materials; and  5351 

• Protect classified information, classified matter, and designated critical facilities or 5352 

activities from sabotage, espionage, and theft. 5353 

NNSA’s vulnerability assessments employ a rigorous methodology based on guidance from the 5354 

DOE Vulnerability Assessment Process Guide (September 2004), and the Vulnerability 5355 

Assessment Certification course.  Typically, a vulnerability assessment involves analyses of 5356 

modeling, simulation, and performance testing results by subject matter experts to determine the 5357 

effectiveness of a safeguard and security system against an adversary’s objectives.  Vulnerability 5358 

assessments generally include the following activities. 5359 

Characterizing the threat.  Threat characterization provides a detailed description of a physical 5360 

threat by a malevolent adversary to a site’s physical protection systems.  Usually the description 5361 

includes information about potential adversary types, motivations, objectives, actions, physical 5362 

capabilities, and site-specific tactical considerations.  Much of the information required to 5363 

develop a threat characterization is described in DOE Order 470.3A and the Adversary 5364 
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Capabilities List.  DOE/NNSA also issues additional site-specific threat clarification and 5365 

guidance. 5366 

Determining the target.  Target determination involves identifying, describing, and prioritizing 5367 

potential targets among NNSA’s security interests that meet the criteria outlined in DOE 5368 

Order 470.3A.  Target determination results are used to help characterize potential threats and 5369 

target facilities, as well as protective force and neutralization requirements. 5370 

Defining the scope.  The scope of a vulnerability assessment is determined by agreement among 5371 

the stakeholders (Headquarters, Field, and contractor personnel) regarding the site vulnerabilities 5372 

to be assessed and the conduct of the assessment.  In addition to defining the threat and 5373 

applicable targets to be assessed, the scope establishes the key assumptions and interpretations 5374 

that will guide the analyses, as well as the objectives, methods, schedule, personnel 5375 

responsibilities, and format for documenting the results of the vulnerability assessment. 5376 

Characterizing the facility or site.  This activity requires defining and documenting every 5377 

aspect of the facility or site to be assessed, particularly existing security programs (personnel 5378 

security, information security, physical security, material control and accountability, etc.), to 5379 

assist in identifying strengths and weaknesses.  Results are used as inputs to the pathway analyses 5380 

used to develop representative case scenarios for evaluating the security system.  Facility and site 5381 

characterization modeling tools include Analytical System and Software for Evaluating 5382 

Safeguards and Security (ASSESS), Adversary Time-Line Analysis System (ATLAS), VISA, 5383 

tabletop analysis, and others. 5384 

Characterizing the protective force.  To assess a facility or site’s vulnerability, analysts must 5385 

accurately characterize the associated protective force’s capabilities against a defined threat and 5386 

objective, particularly their ability to detect, assess, respond to, interrupt, and neutralize an 5387 

adversary.  Specific data used for this activity include special nuclear materials categorization; 5388 

configuration, flow, and movement of special nuclear materials within or from a facility or site; 5389 

defined threats; detection and assessment times; and adversary delay and task time.  The 5390 

protective force’s equipment, weapons, staff levels, and locations also are considered in the 5391 

characterization.  The characterization information is validated and verified via observation, 5392 

alarm response assessments, limited scope performance tests, force-on-force exercises, and joint 5393 

conflict and tactical simulation (JCATS) and tabletop analyses.  The JCATS software tool is used 5394 

for training, analysis, planning, and mission rehearsal, as well as characterization of the 5395 

protective force.  It employs detailed graphics and models of buildings, natural terrain features, 5396 

and roads to simulate realistic operations in urban and rural environments. 5397 

Analyzing adversary pathways.  This activity identifies and analyzes base case adversary 5398 

pathways based on the results of threat, target, facility, and protective force characterization, as 5399 

well as ancillary analyses such as explosives analysis.  ASSESS and ATLAS are two primary 5400 

tools that are used in this analysis.  Analysts also conduct insider analysis as part of this activity. 5401 

Developing base case scenarios.  Base case scenarios are developed for use in performance 5402 

testing and to determine the effectiveness of the security system in place against a potential 5403 

adversary’s objectives.  As part of this activity, data from the base case adversary pathways 5404 

analyses are used to identify applicable threats, threat strategies, and objectives, and combined 5405 
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with protective force strategies and capabilities to develop scenarios that include specific 5406 

adversary resources, capabilities, and projected task times to successfully complete their 5407 

objectives.  Specialists also work with the vulnerability assessment team to develop realistic 5408 

scenarios that provide a structured, intellectually honest analysis of the strengths and weaknesses 5409 

of the terrorist adversary. 5410 

Determining the probability of neutralization.  The probability of neutralization is a numeric 5411 

value representing the probability that the protective force can prevent an adversary from 5412 

completing their objectives.  The calculated number is derived from more than one source, one of 5413 

which must be based on Joint Tactical Simulation, JCATS analysis, or force-on-force exercises. 5414 

Determining system effectiveness.  System effectiveness is determined by applying an equation 5415 

that reflects the capabilities of a multi-layered protection system.  Analysis data derived from the 5416 

various vulnerability assessment activities are used to calculate this equation, which reflects the 5417 

security system’s effectiveness against each of the scenarios developed for the vulnerability 5418 

assessment.  If system effectiveness is unacceptable for a scenario, the root cause of the weakness 5419 

must be analyzed and security upgrades must be identified.  The scenarios are reanalyzed with 5420 

the upgrades, and the successful upgrades are documented in the vulnerability analysis report. 5421 

Implementation.  The culmination of the vulnerability assessment is development of a report 5422 

documenting the analyses and results and a plan for implementing any necessary upgrades to 5423 

achieve the required security system effectiveness.  NNSA verifies the results of the vulnerability 5424 

assessment report and the conclusions of the implementation plan.  NNSA also provides 5425 

management oversight of the actual implementation of security system upgrades. 5426 

5.12.6.2 Terrorist Impacts Analysis 5427 

Substantive details of terrorist attack scenarios and security countermeasures are not released to 5428 

the public because disclosure of this information could be exploited by terrorists to plan 5429 

attacks.  Depending on the malevolent, terrorist, or intentionally destructive acts, impacts may be 5430 

similar to or would exceed bounding accident impact analyses prepared for the SWEIS.  A 5431 

separate classified appendix to this Final SWEIS has been prepared that evaluates the underlying 5432 

facility threat assumptions with regard to malevolent, terrorist, or intentionally destructive acts.  5433 

These data provide the Federal Manager with information upon which to base, in part, his or her 5434 

decisions supported by this SWEIS. 5435 

5.13 Cumulative Impacts 5436 

In accordance with the Council on Environmental Quality regulations, a cumulative impact 5437 

analysis includes, “the incremental impacts of the action when added to other past, present, and 5438 

reasonably foreseeable future actions regardless of what agency (Federal or non-Federal) or 5439 

person undertakes such other actions.  Cumulative impacts can result from individually minor, 5440 

but collectively significant, actions taking place over a period of time,” (40 CFR Part 1508.7).  5441 

The cumulative impact analysis for this SWEIS includes (1) an examination of cumulative 5442 

impacts presented in the 1999 SWEIS; (2) impacts since the 1999 SWEIS was issued, which are 5443 
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presented in this chapter; and (3) a review of the environmental impacts of past, present, and 5444 

reasonably foreseeable actions for other Federal and non-Federal agencies in the region. 5445 

Reasonably foreseeable future actions that are likely to occur at LANL are described in 5446 

Chapter 3, Section 3.3 under the Expanded Operations Alternative.  Additional DOE or NNSA 5447 

actions that could impact LANL include consolidation of nuclear operations related to production 5448 

of radioisotope power systems; proposed operation of a Biosafety Level 3 Facility; a potential 5449 

advanced fuel cycle research facility; implementation of NNSA’s Complex 2030; and a disposal 5450 

facility for Greater-Than-Class C waste. 5451 

Consolidation of DOE Office of Nuclear Energy plutonium-238 activities at Idaho National 5452 

Laboratory as proposed in the Draft Environmental Impact Statement for the Proposed 5453 

Consolidation of Nuclear Operations Related to Production of Radioisotope Power Systems 5454 

(DOE/EIS-0373D) (Consolidation EIS) (DOE 2005b) would reduce plutonium-238 operations at 5455 

LANL.  Regardless of the decision on the Consolidation EIS, some plutonium-238 operations 5456 

would continue at LANL.  Therefore, very small changes in the impacts from plutonium-238 5457 

activities at LANL would be realized.  If current plutonium-238 operations were continued at the 5458 

LANL Plutonium Facility Complex, as described under the Consolidation EIS No Action 5459 

Alternative, manufacturing of up to approximately 50 pits per year (80 pits per year using 5460 

multiple shift operations) could still be accomplished within the LANL Plutonium Facility 5461 

Complex.  This production rate would be accomplished by consolidating a number of plutonium 5462 

processing and support activities (such as analytical chemistry and materials characterization at 5463 

the Chemistry and Metallurgy Research Replacement Facility).  The impacts of the 80-pit-per-5464 

year production rate and plutonium-238 processing (at levels far above the level identified in the 5465 

Consolidation EIS) were evaluated in both the LANL 1999 SWEIS and this new SWEIS.  These 5466 

evaluations indicate there would be no additional cumulative effects from these activities. 5467 

DOE issued the Draft Environmental Impact Statement for the Operation of a Biosafety Level-3 5468 

Facility at Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/EIS-0388D) 5469 

(DOE 2007).  Operation of the Biosafety Level 3 Facility would be consistent with the land use 5470 

designation of Research & Development for Experimental Science.  The facility is visually 5471 

compatible with surrounding structures, therefore there are no impacts to visual resources.  There 5472 

would be no impacts to geology and soils and water resources from operations.  Slope stability 5473 

studies found that the slope beneath the site was adequate to withstand a performance category 2 5474 

level earthquake.  Air emissions from the Biosafety Level 3 Facility laboratories are HEPA-5475 

filtered, resulting in very minor air quality effects.  Noise impacts would be limited to noise from 5476 

heating, ventilation, and air conditioning system operations, consistent with other buildings in the 5477 

area.  Facility operations would have no effect upon ecological resources or prehistoric, historic, 5478 

traditional or paleontological resources in the area.  Facility personnel would come primarily 5479 

from the existing LANL workforce, leading to no socioeconomic impacts.  Operations would be 5480 

well within LANL infrastructure capability to provide utilities requirements such as electricity, 5481 

water, and natural gas.  There would be no discernable effects on local traffic conditions.  There 5482 

have been no reported cases of illnesses in the U.S. due to the release of diagnostic specimens 5483 

during transport (DOE 2007). 5484 

There would be a low potential risk of illness to site workers or visitors from routine operations 5485 

involving biological agents and no public human health effect.  Accident conditions would result 5486 
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in minimal or no impact to the public primarily because there would be severely limited 5487 

opportunity for transport of an infectious dose of a biological agent to the public.  Biological 5488 

agents would be handled in open cultures only in a biosafety cabinet, where a spill would be 5489 

contained.  In addition, biological agents would be handled in a liquid or solid culture container 5490 

that would release very few organisms to the air if dropped or spilled.  This means that one of the 5491 

most critical risk factors, public exposure to an infectious dose from a biological agent is greatly 5492 

minimized, and therefore, the potential risk of disease would be very low.  Consequently, there is 5493 

little or no risk to minority or low-income populations (DOE 2007). 5494 

On January 4, 2007, DOE issued a Notice of Intent (72 FR 331) to prepare a Programmatic EIS 5495 

for the Global Nuclear Energy Partnership initiative.  The Global Nuclear Energy Partnership 5496 

would encourage expansion of domestic and international nuclear energy production while 5497 

reducing nuclear proliferation risks, and reduce the volume, thermal output, and radiotoxicity of 5498 

spent nuclear fuel before disposal in a geologic repository.  LANL is one of six DOE sites being 5499 

considered for an advanced fuel cycle research facility that would support research and 5500 

development relating to separation and fabrication of fast reactor transmutation fuel to enable the 5501 

destruction of transuranic elements separated from spent nuclear fuel.  The six potential sites for 5502 

the research facility will be screened further, and some may be eliminated as siting alternatives.  5503 

The EIS for this project is not complete, therefore, there are no data for inclusion in this EIS. 5504 

In 2006, NNSA outlined its comprehensive plan, called Complex 2030, for a smaller, more 5505 

efficient  nuclear weapons complex by the year 2030 that is better able and more suited to 5506 

respond to future national security challenges (NNSA 2006c).  On October 19, 2006, NNSA 5507 

issued a Notice of Intent (71 FR 61731) to prepare a Supplement to the Stockpile Stewardship 5508 

and Management Programmatic Environmental Impact Statement - Complex 2030 (Complex 5509 

2030 SEIS).  This Notice of Intent also announced the cancellation of NNSA’s previous proposal 5510 

to build a modern pit facility for which a draft Supplemental EIS was issued in June 2003 5511 

(68 FR 33487); LANL had been one of the sites under consideration for a modern pit facility.  5512 

The Notice of Intent outlines alternatives that were identified before the initiation of the public 5513 

scoping process for transforming the nuclear weapons complex to better meet future national 5514 

security requirements, including a proposal to construct and operate a consolidated plutonium 5515 

center within the Complex.  Another proposal, to construct and operate a consolidated nuclear 5516 

production center, was added during the scoping period, which ended in mid-January 2007.  Both 5517 

of these proposals will be analyzed in the Complex 2030 SEIS (additional discussion regarding 5518 

the Complex 2030 SEIS is provided in Section 1.5 of this SWEIS). The alternatives analyzed 5519 

through the Complex 2030 SEIS could result in changes to facilities and operations at LANL; for 5520 

instance, NNSA is delaying construction of the nuclear facility portion of the Chemistry and 5521 

Metallurgy Research Replacement project and the impacts of not constructing that facility have 5522 

been addressed in the Reduced Operations Alternative in this SWEIS. Because other changes 5523 

have not yet been identified and are unlikely to affect LANL operations in the next few years, 5524 

they are not addressed in the cumulative impacts analysis. 5525 

On June TBD, 2007, DOE issued a Notice of Intent to prepare an Environmental Impact 5526 

Statement on the Disposal of Greater-Than-Class C Low-Level Radioactive Waste (GTCC EIS) 5527 

(__ FR _____).  The GTCC EIS will address the disposal of low-level radioactive waste that 5528 

contains radionuclides in concentrations exceeding 10 CFR Part 61 Class C limits, generated by 5529 

activities licensed by the U.S. Nuclear Regulatory Commission or an Agreement State, as well as 5530 
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DOE waste having similar characteristics.  Certain sealed sources that would be managed at 5531 

LANL under the Off-Site Source Recovery Project would be addressed in the GTCC EIS.  LANL 5532 

is being considered as one of eight candidate DOE disposal sites for Greater-Than-Class C waste, 5533 

along with a generic commercial disposal facility option in arid and humid environments.  In 5534 

addition, DOE is evaluating several disposal technologies in the GTCC EIS including geologic 5535 

repositories, intermediate depth boreholes, and enhanced near-surface disposal facilities.  The 5536 

alternatives in the GTCC EIS could result in changes to facilities or operations at LANL, but 5537 

because the changes have yet to be developed and evaluated, they are not included in the 5538 

cumulative impacts analysis. 5539 

Primary sources of information on LANL contributions to cumulative impacts, other than the 5540 

current and 1999 SWEIS, are listed below: 5541 

− Final Environmental Impact Statement for a Geologic Repository for the Disposal of Spent 5542 

Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada, 5543 

DOE/EIS-0250 (DOE 2002b). 5544 

− Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact 5545 

Statement, DOE/EIS-0026-S-2 (DOE 1997b). 5546 

− Environmental Surveillance at Los Alamos during 2005, LA-14304-ENV (LANL 2006b). 5547 

− Draft Environmental Impact Statement for the Proposed Consolidation of Nuclear 5548 

Operations Related to Production of Radioisotope Power Systems, DOE/EIS-0373D 5549 

(DOE 2005b). 5550 

− Final Environmental Impact Statement for the Conveyance and Transfer of Certain Land 5551 

Tracts Administered by the U.S. Department of Energy and Located at the Los Alamos 5552 

National Laboratory, Los Alamos and Santa Fe Counties, New Mexico, DOE/EIS-0293 5553 

(DOE 1999d). 5554 

− Notice of Intent to Prepare an Environmental Impact Statement for the Operation of a 5555 

Biosafety Level 3 Facility at Los Alamos National Laboratory, Los Alamos, New Mexico, 5556 

70 FR 228, November 29, 2005. 5557 

It is also necessary to consider activities implemented by other Federal, state, and local agencies 5558 

and individuals outside LANL, but within the its region of influence, including state or local 5559 

development initiatives; new residential development; new industrial or commercial ventures; 5560 

clearing land for agriculture; new utility or infrastructure construction and operation; and new 5561 

waste treatment and disposal activities.  5562 

Sandia National Laboratories’ main facility in Albuquerque is located approximately 60 miles 5563 

from LANL.  Due to this distance, cumulative impacts other than air emissions are not expected 5564 

to be influenced by Sandia National Laboratories.  For air emissions, the 2005 Sandia National 5565 

Laboratories dose to the offsite MEI is estimated at 0.0001 millirem and the 2005 population 5566 

dose is estimated to be 0.00017 person-rem (SNL 2006).  The Sandia National Laboratories MEI 5567 

dose is 0.0012 percent of the LANL MEI dose, and the Sandia National Laboratories population 5568 

dose is 0.00047 percent of the LANL population dose.  Because the combined impacts would be 5569 
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very small, there would be no significant impact from Sandia National Laboratories and it is not 5570 

considered in this cumulative impacts section. 5571 

The city of Santa Fe; Los Alamos, Mora, Rio Arriba, Sandoval, San Miguel, Santa Fe, and Taos 5572 

Counties; the Santa Clara and San Ildefonso Pueblos; the New Mexico Department of 5573 

Transportation; the U.S. Bureau of Land Management; and the U.S. Forest Service were 5574 

contacted for information regarding expected future activities that could contribute to cumulative 5575 

impacts.  The city of Santa Fe and Mora, Sandoval, and San Miguel Counties did not identify any 5576 

major future actions (Gallegos 2006, Pino 2006, Scales 2006, Tafoya 2006).  Rio Arriba County 5577 

and the Santa Clara and San Ildefonso Pueblos did not provide information for the cumulative 5578 

impacts analysis.  The following activities in the region surrounding LANL were identified. 5579 

− Los Alamos County identified residential, commercial, and industrial development on 5580 

areas transferred from DOE to the county.  Residential development will include about 5581 

120 homes on 70 acres (28 hectares) in White Rock, with a goal to build approximately 5582 

1,000 new homes in Los Alamos County within the next 5 years (Jeppson 2006). 5583 

− Taos County identified about 20 subdivisions scheduled for review this year, including 5584 

150 to 750 new homes on 300 to 1,500 acres (121 to 607 hectares) (Trujillo 2006).  Many 5585 

of these homes would be located more than 50 miles (80 kilometers) from LANL. 5586 

In addition, Los Alamos County is considering closing the Los Alamos County Landfill, 5587 

replacing the Bayo Wastewater Treatment Facility, and using the San Juan-Chama water 5588 

allotment.  The existing Los Alamos County Landfill will close in 2008.  Solid wastes will be 5589 

shipped out of the county via a new transfer station (LAC 2007a).  The Bayo Wastewater 5590 

Treatment Facility in Santa Fe County would be replaced with an advanced wastewater treatment 5591 

facility in Pueblo Canyon.  Construction is expected to be completed in 2007 (LAC 2007b).  The 5592 

San Juan-Chama Project includes examining the feasibility of pumping 1,200 acre-feet of Rio 5593 

Grande water up the mesa to Los Alamos County (LAC 2004b). 5594 

A number of projects were identified that would affect the Santa Fe National Forest, including 5595 

invasive plant control, road closure, thinning and prescribed fire, fire salvage, mineral extraction; 5596 

and grazing allotment (USFS 2005a). 5597 

The Bureau of Land Management identified smaller projects that would affect the Bureau of 5598 

Land Management lands such as continued road maintenance, timber harvesting, and grazing 5599 

permit renewals, as well as larger projects such as the Power Project; New Mexico Products 5600 

Pipeline; Mid-America Pipeline Western Expansion Project; Santa Domingo Pueblo-Bureau of 5601 

Land Management land exchange; San Pedro Rock Quarry; treatment of saltcedar and other 5602 

noxious weeds; and the Buckman Water Diversion Project (BLM 2006a).  These larger projects 5603 

are described below. 5604 

− The Power Project involves upgrading and enhancing the electrical power transmission 5605 

line system in the Santa Fe and Las Vegas, New Mexico, area and widening the existing 5606 

right-of-way (BLM 2004b). 5607 
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− The New Mexico Products Pipeline involves adding two additional segments to an 5608 

existing petroleum products pipeline.  Neither of the new segments would be within 5609 

50 miles (80 kilometers) of LANL (BLM 2006b). 5610 

− The Mid-America Pipeline Western Expansion Project would add 12 separate loop 5611 

sections to the existing liquefied natural gas pipeline to increase system capacity.  A 5612 

23-mile (37-kilometer) segment would be placed in Sandoval County, 30 miles 5613 

(48 kilometers) from the LANL boundary (BLM 2006c).  This segment would be 5614 

constructed parallel to and 25 feet (7.6 meters) away from the existing pipeline right-of-5615 

way. 5616 

− The Santa Domingo Pueblo-Bureau of Land Management land exchange involves an 5617 

equal-value exchange of approximately 7,376 acres (2,985 hectares) of the Bureau of Land 5618 

Management lands for 645 acres (261 hectares) of Santa Domingo Pueblo land in Santa Fe 5619 

and Taos Counties (BLM 2002).  A record of decision has not been issued for this land 5620 

exchange.  5621 

− The San Pedro Mountains Rock Quarry Project has been delayed and will be incorporated 5622 

into the revised Taos Field Office Resource Management Plan (BLM 2006a). 5623 

− The treatment of saltcedar and other noxious weeds is an ongoing adaptive management 5624 

program for control of exotic weeds.  An EA was prepared for this project that resulted in 5625 

a Finding of No Significant Impact (FONSI) (BLM undated).  The project area is 5626 

approximately 40 miles (64 kilometers) from the LANL boundary. 5627 

− The Buckman Water Diversion Project would divert water from the Rio Grande for use by 5628 

the city of Santa Fe and Santa Fe County (BLM 2006a).  The diversion project would 5629 

withdraw water from the Rio Grande approximately 3 miles downstream from where 5630 

Route 4 crosses the river.  The pipelines for this project would largely follow existing 5631 

roads and utility corridors.  Decreased water withdrawals from the Buckman Well Field 5632 

would benefit groundwater levels.  Potential impacts on fish and aquatic habitats below 5633 

the proposed project due to effects on water flow would be minimal (BLM and 5634 

USFS 2007). 5635 

Another project would upgrade the existing 46-kilovolt transmission loop system that serves 5636 

central Santa Fe County with a 115-kilovolt system (PNM 2005).  No major new transmission 5637 

lines are planned for the region around LANL (WAPA 2006). 5638 

No new Federal highways are planned within 50 miles (80 kilometers) of LANL (CFLHD 2005).  5639 

A number of state transportation projects are ongoing or planned.  Many of these are relatively 5640 

minor maintenance, upgrading, widening, and resurfacing projects.  Some of the more substantial 5641 

transportation projects in the region include: 5642 

− Interstate 40 reconstruction (2004 to 2008) (NMDOT 2006b); 5643 

− U.S. Route 84 reconstruction - Pojoaque to Española (2006) (NMDOT 2005a); 5644 
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− NM 502 reconstruction from DP Road to the Santa Fe County Line (2006) 5645 

(NMDOT 2005a); 5646 

− NM 344 four-lane road construction near Interstate 40 (2006 to 2011) (NMDOT 2005a); 5647 

− NM 68 reconstruction and four-lane road construction in Taos County (2006 to 2011) 5648 

(NMDOT 2005a); 5649 

− NM 14 (Turquoise Trail) reconstruction (2007) (NMDOT 2006b);  5650 

− U.S. Route 84 reconstruction in Rio Arriba County (2007 to 2009) (NMDOT 2005a); 5651 

− NM 68 reconstruction north of Española (2007 to 2010) (NMDOT 2005a); 5652 

− NM 30 four-lane road construction from NM 502 to Española (2008) (NMDOT 2005a); 5653 

− NM 41 reconstruction from Galesteo south to Clark Hill (2008) (NMDOT 2005a); and 5654 

− U.S. Route 285 reconstruction and resurfacing north of Ojo Caliente (2008) 5655 

(NMDOT 2005a). 5656 

Although maintenance of the transportation infrastructure in the region would continue and a 5657 

number of upgrade, expansion, and widening projects are scheduled over the next 5 years or so, 5658 

no new major highway projects are scheduled that could substantially contribute to cumulative 5659 

impacts at LANL. 5660 

The list of EPA National Priorities List sites (also known as Superfund sites) was reviewed to 5661 

determine whether these sites could contribute to cumulative impacts at LANL.  Only one site is 5662 

within 50 miles (80 kilometers) of LANL.  The North Railroad Avenue groundwater 5663 

contamination plume is located over 12 miles (19 kilometers) from the LANL boundary in Rio 5664 

Arriba County (EPA 2005c). 5665 

Most of these actions at other sites are not expected to affect the cumulative impacts of LANL 5666 

activities because of their distance from LANL, their routine nature, their relatively small size, 5667 

and the zoning, permitting, environmental review, and construction requirements they must 5668 

meet.  Available documentation reviewed to assess cumulative impacts include the following 5669 

sources. 5670 

U.S. Bureau of Land Management 5671 

− Final Environmental Impact Statement for the Buckman Water Diversion Project (BLM and 5672 

USFS 2007). 5673 

− Factsheet:  “San Juan Public Lands (San Juan Field Center & San Juan National Forest) 5674 

Draft Environmental Impact Statement (EIS) Northern San Juan Basin Coalbed Methane 5675 

Project,” (BLM 2004a). 5676 
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− Farmington Proposed Resource Management Plan and Final Environmental Impact 5677 

Statement, BLM-NM-PL-03-014-1610 (BLM 2003b). 5678 

− Farmington Resource Management Plan with Record of Decision (BLM 2003c).  5679 

− Final Air Dispersion Analysis Technical Report, “Revision to the BLM Farmington 5680 

Resource Management Plan and Amendment of the Rio Puerco Resource Management 5681 

Plan,” (BLM 2003a). 5682 

U.S. Forest Service 5683 

− “Schedule of Proposed Action 01/01/2006 to 03/31/2006, Santa Fe National Forest,” 5684 

(USFS 2006). 5685 

− Record of Decision for Invasive Plant Control Project Carson and Santa Fe National 5686 

Forests in Colfax, Los Alamos, Mora, Rio Arriba, San Miguel, Santa Fe, Sandoval, and 5687 

Taos Counties, New Mexico (USFS 2005b). 5688 

U.S. Bureau of Reclamation 5689 

− Upper Rio Grande Basin Water Operations Review Draft Environmental Impact Statement 5690 

(U. S. Army Corps, Reclamation, and ISC 2006). 5691 

− Final Environmental Impact Statement City of Albuquerque Drinking Water Project 5692 

(Reclamation 2004). 5693 

National Park Service 5694 

− “Fire Management Plan for Bandelier National Monument,” (NPS 2005b). 5695 

State of New Mexico 5696 

− 2004-2006 State of New Mexico Integrated Clean Water Act §303(d) §305(b) Report 5697 

(NMED 2004a). 5698 

− State of New Mexico Standards for Interstate and Intrastate Streams (NMWQCC 2002c). 5699 

Each resource area in this SWEIS was reviewed to identify potential cumulative impacts and the 5700 

analyses are summarized in the following paragraphs.  The level of detail provided for each 5701 

resource area depends on the extent of the potential cumulative impacts.   5702 

Land Resources 5703 

Land resources include impacts to land use and the visual environment.  LANL actions proposed 5704 

under this SWEIS would not likely result in any incompatible land uses.  Under the Land 5705 

Conveyance and Transfer Environmental Impact Statement (Land Conveyance and Transfer EIS) 5706 

(DOE/EIS-0293), land conveyed and transferred by LANL to Los Alamos County and conveyed 5707 

to the U.S. Department of the Interior in trust for the San Ildefonso Pueblo, could be developed.  5708 

Up to 826 acres (334 hectares) of this land could be developed after the transfer and conveyance, 5709 
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representing a potential introduction of incompatible land uses (land in adjacent areas have land 5710 

use designations that interfere with or restrict one another) and a loss of recreational 5711 

opportunities such as hiking or fishing.  Under the Expanded Operations Alternative, cumulative 5712 

impacts would include fewer restrictions on future use of lands remaining part of LANL under 5713 

the MDA Removal Option than the MDA Capping Option.  For the Removal Option, the wastes 5714 

currently buried in the MDAs would be removed completely and shipped offsite or consolidated 5715 

in onsite disposal areas, which would allow use of some of these MDAs for other purposes.  The 5716 

Expanded Operations Alternative also would include the Security-Driven Transportation 5717 

Modification Project, which would not conflict with current land use designations except for an 5718 

option to construct a bridge over Sandia Canyon.  Construction of the Sandia Canyon Bridge 5719 

would depart from current site development plans.  Overall cumulative impacts to land use in the 5720 

region, however, would be small. 5721 

Transfer and conveyance of LANL land could result in cumulative visual impacts such as 5722 

diminished viewsheds and increased ambient light from residential, industrial, and commercial 5723 

development on previously undeveloped land.  For example, Los Alamos County has indicated 5724 

there are proposals to develop approximately 1,000 new residences on land adjacent to LANL 5725 

and to develop land for light industry along the Los Alamos Canyon rim across from the airport.   5726 

Geology and Soils 5727 

Projects proposed under the Expanded Operations Alternative would impact mineral resources at 5728 

LANL and the surrounding region.  Primary impacts would be due to the proposed closures of 5729 

the MDAs under the Consent Order through either waste containment in place (the MDA 5730 

Capping Option) or waste removal by excavation and subsequent disposal (the MDA Removal 5731 

Option). 5732 

If the waste at the MDAs remains in place, and some small contaminated areas in TA-49 are 5733 

capped, the final covers would require 750,000 to 2,000,000 cubic yards (570,000 to 5734 

1,500,000 cubic meters) of crushed tuff through fiscal year (FY) 2016.  Up to 460,000 cubic 5735 

yards (350,000 cubic meters) of additional rock, gravel, topsoil, and other bulk materials would 5736 

be required for the final surface and erosion control.  The total quantity of crushed tuff, rock and 5737 

other bulk materials would range from 1.2 to 2.5 million cubic yards (0.92 to 1.9 million cubic 5738 

meters).  If the waste were removed, approximately 1,300,000 cubic yards (1,000,000 cubic 5739 

meters) of backfill would be needed to replace the excavated waste and contaminated soil, as 5740 

well as 61,000 cubic yards (47,000 cubic meters) of rock, gravel, topsoil, and other bulk 5741 

materials for erosion control and site restoration.  In addition, from 220,000 to 600,000 cubic 5742 

yards (170,000 to 460,000 cubic meters) of crushed tuff and about 160,000 cubic yards 5743 

(120,000 cubic meters) of topsoil, rock, and other bulk materials for capping the remaining 5744 

disposal units at Area G in TA-54, and for capping other landfills and contaminated areas such as 5745 

those in TA-49.  A total of 1.8 to 2.2 million cubic yards (1.4 to 1.7 cubic meters) of crushed tuff, 5746 

rock, and other bulk materials would be needed. 5747 

For economic and feasibility reasons, these materials would need to be excavated from borrow 5748 

pits and quarries in the LANL area (Stephens and Associates 2005).  Obtaining the materials 5749 

locally would minimize transportation impacts.  The only borrow pit now in use at LANL is the 5750 

East Jemez Road Borrow Pit in TA-61.  There would be sufficient tuff available at the pit to 5751 
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provide the needed volumes of crushed tuff.  Other sources, however, would be required to 5752 

provide the other materials (such as soil and coarse material for erosion control) needed to 5753 

complete the MDA remediation.  There are 24 stone and aggregate mines or quarries in the 5754 

surrounding counties (Rio Arriba, Sandoval, and Santa Fe Counties) producing sand, gravel, base 5755 

course, caliche, crushed rock, rip-rap, scoria, fill dirt and top soil (Pfeil et al. 2001).  Borrow 5756 

materials also could be collected from onsite areas of opportunity such as facility construction or 5757 

DD&D areas where excess uncontaminated soils that meet the backfill or capping criteria have 5758 

been excavated.  Use of excavated soils as fill or cap material would minimize the need to import 5759 

geologic materials from outside the immediate LANL area. 5760 

Water Resources 5761 

Activities at LANL, in combination with other activities in the vicinity, could affect regional 5762 

water resources.  To assess the cumulative effects on surface water, current and reasonably 5763 

foreseeable future activities within the watersheds and streams that receive surface water from 5764 

LANL were considered.  The effects of past projects are reflected in the description of the 5765 

affected environment and current surface water conditions.  Most watersheds have headwaters on 5766 

Santa Fe National Forest or Bandelier National Monument land.  The region of consideration for 5767 

cumulative impacts on groundwater extends from LANL further east toward Santa Fe and 5768 

focuses on impacts on the regional aquifer due to the activities of landowners and managers other 5769 

than LANL. 5770 

Past effluent discharges from LANL activities, in some cases occurring at least 50 years ago, 5771 

have contaminated sediments in several canyons and continue to affect the quality of stormwater 5772 

runoff and stream flows (LANL 2005j).  As described in Chapter 4, Section 4.3.1, of this 5773 

SWEIS, however, current monitoring documents that regional water quality does not exceed state 5774 

standards downstream from LANL and the existing contamination is expected to diminish over 5775 

time regardless of the SWEIS alternative selected.  The reach of the Rio Grande between San 5776 

Ildefonso Pueblo and Cochiti Reservoir, which receives surface water flows from LANL, has 5777 

been identified by the New Mexico Environment Department (NMED 2004a) as impaired 5778 

because it does not support its designated uses as a cold water or warm water fishery.  Turbidity 5779 

is identified as the probable cause of impairment, but the impairment stems from unknown 5780 

natural sources.  Although turbidity could be exacerbated by earthmoving activities anywhere in 5781 

the watershed, planned mitigation measures for Federal and state projects would keep soil 5782 

erosion to a minimum and ensure that additional turbidity is not a reasonably foreseeable 5783 

cumulative impact. 5784 

Fire and Vegetation Management 5785 

Fire and fuels management is an annual activity within the Santa Fe National Forest and 5786 

Bandelier National Monument.  Management of the areas within the watersheds upstream from 5787 

LANL are of primary interest because activities such as prescribed burns, mechanical and manual 5788 

thinning, native plant revegetation, and establishment of fire breaks could accelerate erosion and 5789 

sediment delivery to streams, which would affect surface water quality and quantity. 5790 

Since 1981, areas within Bandelier National Monument along the southern LANL boundary have 5791 

been treated with prescribed burns.  An area parallel to the southern LANL boundary was thinned 5792 
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from 2002 to 2004 (NPS 2005b).  The Fire Management Plan (NPS 2005b), the working 5793 

document for guiding wildland fire management actions and activities in Bandelier National 5794 

Monument, identifies two primary fire management areas.  Most of the area near LANL falls 5795 

within the Wildland Fire Use unit where most natural ignitions will be allowed to burn.  A small 5796 

area including the entire Upper Frijoles watershed near the southern LANL boundary and the 5797 

detached Tsankawi unit located east of State Highway 4 and near San Ildefonso Pueblo fall 5798 

within the Fire Suppression unit.  In the Fire Suppression unit, all natural ignitions are declared 5799 

unwanted wildland fires and are suppressed, but prescribed burns are utilized as needed. 5800 

The Santa Fe National Forest Schedule of Planned Operations does not list specific fire 5801 

management or other actions in the watersheds that cross LANL over the next year (USFS 2006), 5802 

but some actions are likely to occur within the next 5 to 10 years. The Santa Fe National Forest 5803 

and Bandelier National Monument fire management policies and procedures include 5804 

requirements for mitigation and stabilization measures to ensure that vegetation is re-established 5805 

and offsite erosion and sedimentation are minimized.  For this reason, fire management activities 5806 

in the region, together with those planned at LANL, are not expected to adversely affect surface 5807 

water quality or quantity.  Instead, these actions may benefit surface water bodies by reducing the 5808 

potential for the impacts of severe wildfires like the Cerro Grande Fire. 5809 

An estimated 300 to 800 acres (121 to 324 hectares) will be treated annually in the Santa Fe 5810 

National Forest to control invasive weeds (USFS 2005b).  Treatments will combine biological, 5811 

chemical, and mechanical methods.  Some of the areas to be treated are likely to be within 5812 

watersheds that cross LANL, but mitigation measures will be implemented to ensure that there 5813 

are no adverse effects to water resources.  These activities, combined with those planned for 5814 

LANL, will not affect surface water resources. 5815 

Cerro Grande Fire Structures 5816 

Structures installed in and around LANL after the Cerro Grande Fire altered surface water flows 5817 

to retain sediment.  The Northern Rio Grande Resource Conservation and Development Council 5818 

led an effort to rebuild fences, bridges, culverts, and other structures on private land that were 5819 

destroyed by the Cerro Grande Fire (NRCS 2004).  On the Santa Clara and San Ildefonso 5820 

Pueblos, 15 flood prevention projects were implemented by the U.S. Army Corps of Engineers, 5821 

including strengthening an existing levee system, installing grade control structures, upgrading 5822 

water crossings, and installing protection around facilities (U.S. Army Corps 2000).  Most 5823 

private structures are likely to remain in place, but removal of some structures is planned by the 5824 

U.S. Army Corps of Engineers, in addition to removal of those at LANL; their removal could 5825 

increase sediment loads temporarily.  Where structures are removed, the responsible agencies 5826 

will likely install temporary sediment traps to minimize downstream sediment transport that 5827 

would adversely affect surface water quality. 5828 

Land Conveyance and Transfer 5829 

The Land Conveyance and Transfer EIS projected minor increases in the amount of surface 5830 

water runoff entering the stream system and an approximate 30 percent increase in groundwater 5831 

withdrawals from the regional aquifer due to new residential development (DOE 1999d).  5832 
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Rio Grande Flows 5833 

Proposed changes in the operations of Abiquiu Dam, Cochiti Dam, and other water structures 5834 

downstream are currently under consideration by the U.S. Army Corps of Engineers, Bureau of 5835 

Reclamation, and New Mexico Interstate Stream Commission (U.S. Army Corps, Reclamation, 5836 

ISC 2006).  These changes would slightly affect stream flows in the Rio Chama and Rio Grande, 5837 

depending on which alternative is selected for implementation, but none would affect the surface 5838 

water flows of the tributaries that flow through and immediately downstream of LANL.  Changes 5839 

to flows below Abiquiu Dam are not projected to affect hydropower generation used to 5840 

supplement electricity in Los Alamos County (U.S. Army Corps, Reclamation, ISC 2006). 5841 

The city of Albuquerque is currently constructing a dam across the Rio Grande at Albuquerque to 5842 

divert as much as 94,000 acre-feet per year (11,600 hectare-meters per year) to fully consume 5843 

their San Juan-Chama Project water.  A Final EIS evaluating the impacts of this action was 5844 

published on March 5, 2004, (Reclamation 2004) and the ROD was issued on June 1, 2004.  5845 

Direct effects on hydrology from any of the action alternatives were projected to include a 5846 

constant increase of about 60 to 70 cubic feet per second (1.7 to 2.0 cubic meters per second) 5847 

from flows of the city’s San Juan-Chama Project water between Abiquiu Reservoir and 5848 

Albuquerque at any time the diversion system is operating (Reclamation 2004).  Contamination 5849 

from canyons flowing through LANL that outlet into the Rio Grande and any potential changes 5850 

in Rio Grande flows from proposed changes at LANL under any action alternative are not likely 5851 

to affect Albuquerque’s water quality or quantity because any contaminated sediments would be 5852 

trapped behind the dam and flows would be regulated by water operations at Cochiti Dam.  5853 

The city of Santa Fe is proposing to install a diversion dam on the east bank of the Rio Grande 5854 

across from San Ildefonso Pueblo and upstream from White Rock.  The purpose of this project is 5855 

to seek “sustainable means of accessing surface water supplies that would use the applicants’ 5856 

water rights by diverting San Juan-Chama Project water and native Rio Grande water while 5857 

reducing their reliance on over-taxed ground water resources” (BLM and USFS 2007).  The 5858 

Buckman Well Field currently consists of thirteen wells that draw from the regional aquifer, but 5859 

well yields have been reduced and groundwater levels have declined since its inception, depleting 5860 

nearby streamflows (BLM and USFS 2007).  The diversion, which would divert up to 5,230 acre-5861 

feet per year from the river (BLM and USFS 2007), would be located in the Rio Grande near the 5862 

area where Mortandad Canyon outlets on the west side of the river and downstream from the 5863 

outlets of Pueblo, Sandia, and Los Alamos Canyons. 5864 

Santa Fe proposes to continue providing residual offsets from past pumping of the Buckman 5865 

Well Field (currently about 2,500 acre-feet per year).  Under this proposal, pumping from the 5866 

Buckman Well Field would be scaled back to a long-term average of approximately 1,000 acre-5867 

feet per year.  The cone of depression in the regional aquifer from current pumping of the well 5868 

field has been modeled to extend to the west side of the Rio Grande, encompassing White Rock 5869 

and the eastern part of LANL (BLM and USFS 2007).  The Final Environmental Impact 5870 

Statement for the Buckman Well Field Project predicts that, if the proposed project were 5871 

implemented, direct diversions with reduced pumping from the Buckman Well Field would 5872 

result in a 1 percent reduction in Rio Grande flows below the diversion and a significantly 5873 

smaller cone of depression after the diversion project is established because pumping and aquifer 5874 

depletions would be greatly reduced (BLM and USFS 2007).  The projected reductions of aquifer 5875 
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depletions from reduced pumping of the Buckman Well Field would help offset projected 5876 

increases in water use by LANL and Los Alamos County. 5877 

Under the Radioactive Liquid Waste Treatment Facility action to construct liquid effluent 5878 

evaporation tanks with the goal of zero discharges from the facility into Mortandad Canyon, 5879 

reduction of contaminant contributions by eliminating the outfall would positively impact surface 5880 

water quality and possibly benefit Santa Fe’s project.  Improved water quality monitoring would 5881 

also have positive impacts. 5882 

Los Alamos County and the San Ildefonso Pueblo are considering diverting Rio Grande water.  5883 

There also may be other projects similar to the Buckman Project that would divert San Juan-5884 

Chama and native waters from the Rio Grande in the vicinity of LANL.  The San Ildefonso 5885 

Pueblo installed a single unit infiltration collector well as a pilot project in 2001.  These projects 5886 

may contribute to cumulative effects on the regional surface water system, but are less well 5887 

defined, so the effects are impossible to predict at this time (BLM and USFS 2007). 5888 

Groundwater Quality 5889 

Additional modeling and monitoring wells are being installed to determine the foreseeable future 5890 

impacts on the regional aquifer from radionuclides and other contaminants that are thought to be 5891 

migrating through the bedrock.  Questions about the rate and direction of contaminant movement 5892 

must be more thoroughly investigated before the cumulative effects on water resources can be 5893 

evaluated.  LANL will conduct future data collection activities and analyze existing data to better 5894 

define the interaction between groundwater and the rock matrix.  This understanding of the 5895 

hydrologic and chemical components at the site will aid in developing sound conceptual models 5896 

of flow and transport through the fractures and matrix of the vadose zone into the saturated zone. 5897 

The new data, coupled with improvements in numerical flow and transport models and improved 5898 

calculational techniques, will enable better prediction of flow and transport of groundwater in the 5899 

LANL region and more accurately define the ultimate impacts on the regional groundwater 5900 

resources below LANL.  Recent news of chromium in the regional aquifer (Snodgrass 2006) also 5901 

will require additional research to determine the source of the contaminant. 5902 

The North Railroad Avenue groundwater contamination plume located over 12 miles 5903 

(19 kilometers) from the LANL boundary is undergoing remediation.  Tetrachloroethylene is the 5904 

leading concern from this plume because it is the most widespread and is found in the highest 5905 

concentrations in groundwater.  Other contaminants present with possible health effects include 5906 

Trichloroethylene, cis-1,2dichloroethylene, and Trans-1,2dichloroethylene (EPA 2006b).  For 5907 

this plume, bioremediation pilot testing was scheduled to begin in November 2006 and surfactant 5908 

enhanced aquifer remediation is scheduled to commence in 2007.  Because this contamination 5909 

plume will be remediated to protect drinking water and the Rio Grande from future chlorinated 5910 

groundwater solvents, it is not expected to migrate into groundwater and surface water impacted 5911 

by past or present LANL operations. 5912 

Air Quality and Noise   5913 

Table 5–80 presents the estimated maximum cumulative air quality concentrations offsite or at 5914 

the site boundary from operations if the LANL SWEIS Expanded Operations Alternative were 5915 
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adopted.  Cumulative concentrations of all of the criteria pollutants are expected to remain in 5916 

compliance with Federal and state ambient air quality standards.  Cumulative air quality impacts 5917 

for the No Action and Reduced Operations Alternatives would be lower still. 5918 

Table 5–80  Estimated Maximum Cumulative Air Quality Concentrations at the Site 5919 

Boundary (micrograms per cubic meter) 5920 

Criteria Pollutant Averaging Period 
LANL SWEIS 

(Expanded Operations) a 
Most Stringent Standard or 

Guideline a 

Carbon monoxide 8 Hours 
1 Hour 

192.4 
1,071 

7,900 
11,900 

Nitrogen dioxide Annual 
24 Hours 

7.0 
40.2 

75 
150 

Sulfur dioxide Annual 
24 Hours 
3 Hours 

10.2 
83.5 

397.3 

42 
209 

1,050 

Total suspended particulates Annual 
24 Hours 

5.7 
135.0 

60 
150 

PM10 Annual 
24 Hours 

5.24 
101.6 

50 
150 

PM10 = particulate matter less than or equal to 10 microns in diameter, TA = technical area. 
a Data from Table 5–8 of this LANL SWEIS. Criteria pollutants released from LANL operations are emitted primarily from 

combustion sources such as boilers and emergency generators.  Although motor vehicle emissions have an impact on local 
air quality, no quantitative analysis of vehicle emissions was performed as part of the LANL SWEIS.  The contribution of 
vehicle emissions was assumed to be included in the background monitoring concentrations discussed in the current and 
1999 SWEIS.  The results of the modeling demonstrate that simultaneous operation of LANL’s air emission sources at 
maximum capacity as described in the Title V permit application would not exceed any state or Federal ambient air quality 
standards.  All of the equipment at the TA-3 Co-Generation Complex, including an additional Combustion Turbine 
Generator that would be constructed in the 2007 to 2013 timeframe, would operate within the emission limits specified in 
the air quality permit. 

 

Effects on air quality from construction, excavation, and remediation activities could result in 5921 

temporary increases in air pollutant concentrations at the site boundary and along roads to which 5922 

the public has access.  These impacts would be similar to the impacts that would occur during 5923 

construction of a housing project or a commercial complex.  Emissions of fugitive dust from 5924 

these activities would be controlled with water sprays and other engineering and management 5925 

practices as appropriate.  The maximum ground-level concentrations offsite and along roads to 5926 

which the public has regular access would be below the ambient air quality standards, except for 5927 

possible short-term concentrations of nitrogen oxides and carbon monoxide for certain projects 5928 

that could occur near the site boundary.  Appropriate management controls and scheduling would 5929 

be used to minimize impacts on the public and to meet regulatory requirements.  The impact on 5930 

the public would likely be minor. 5931 

The increase in employee vehicles and the increase in other vehicles resulting from the 5932 

population increase projected by the state would result in increases in vehicle emissions along the 5933 

routes used to access the site.  As discussed in Section 4.4.2.1 the area around Los Alamos and 5934 

most of New Mexico is designated as attaining for the National Ambient Air Quality Standards 5935 

for carbon monoxide, nitrogen oxides, ozone, and the other criteria pollutants 5936 

(40 CFR Part 81.332).  Even with the continuing growth in population there has been a 5937 

decreasing or steady trend in concentrations in the region of carbon monoxide, nitrogen oxides, 5938 
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and ozone.  Carbon monoxide and nitrogen oxides concentrations are well below the ambient 5939 

standards (EPA 2006). 5940 

The impacts of toxic air pollutants were assessed based on the analysis in the 1999 SWEIS and 5941 

the emission estimates in the LANL Yearbooks.  In all but two cases, the estimated toxic 5942 

pollutant emissions were below the corresponding guideline values established for the screening 5943 

analysis in the 1999 SWEIS.  Guideline values are the levels established to screen emission rates 5944 

for further analysis.  The two cases where estimated emission rates were above guideline values 5945 

and were referred to the human health and ecological risk assessment processes were: 5946 

(1) emissions from High Explosives Firing Facilities operations at TA-14, TA-15, TA-36, 5947 

TA-39, and TA-40; and (2) additive emissions from all pollutants from all TAs on receptor sites 5948 

located near the Los Alamos Medical Center.  The risk assessment analysis demonstrated that the 5949 

pollutants released for these two cases would not be expected to cause air quality impacts that 5950 

would affect human health and the environment. 5951 

Cumulative air quality impacts from offsite construction and operation activities were also 5952 

evaluated.  The maximum impacts from construction activities (including fugitive dust) for oil 5953 

and gas development in the region were shown to occur very close to the source, with 5954 

concentrations decreasing rapidly with distance (BLM 2003b).  Therefore, it is expected that 5955 

offsite air emissions from disturbance and construction would not contribute substantially to 5956 

cumulative impacts at LANL. 5957 

Impacts of inert pollutants (pollutants other than ozone and its precursors) are generally limited 5958 

to a few miles downwind from a source (BLM 2003b).  For emissions from the well fields 5959 

analyzed in the Farmington Proposed Resource Management Plan and Final Environmental 5960 

Impact Statement (BLM 2003b), the distance where the nitrogen dioxide concentrations drop 5961 

below their significance levels would be 15.6 to 24.9 miles (25 to 40 kilometers).  Therefore, it is 5962 

expected that emissions from operation of offsite facilities would not contribute substantially to 5963 

cumulative impacts at LANL, which is about 100 miles (160 kilometers) away. 5964 

In contrast, the maximum effects of volatile organic compounds and nitrogen oxides emissions 5965 

on ozone levels usually occur several hours after they are emitted and many miles from the 5966 

sources (BLM 2003b).  Although LANL is outside the study areas for the Northern San Juan 5967 

Basin Coalbed Methane Project, the EIS for this project (BLM 2004a) determined that the 5968 

cumulative impacts of oil and gas development combined with regional emissions from other 5969 

sources could exceed visibility thresholds (9 to 25 days annually) in the Class I Areas of the 5970 

Weminuche Wilderness and Mesa Verde National Park.  These impacts could be reduced to 1 to 5971 

17 days annually if stricter emissions controls are required for new emission sources of nitrogen 5972 

oxide (BLM 2004a).  LANL is approximately 100 miles (161 kilometers) from the Bloomfield 5973 

Farmington and San Juan Basin Coalbed Methane Project areas, and it is unclear whether such 5974 

distant emissions could contribute to cumulative visibility impacts at the Bandelier National 5975 

Monument. 5976 

The air quality analysis in the Farmington Proposed Resource Management Plan and Final 5977 

Environmental Impact Statement (BLM 2003b) included consideration of air emissions from the 5978 

highly industrialized Bloomfield gas corridor, El Paso Blanco compressor station, Conoco San 5979 

Juan Gas Plant, and Four Corners and San Juan Power Plants (BLM 2003a).  Although LANL is 5980 
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outside the study areas for the Farmington Proposed Resource Management Plan and Final 5981 

Environmental Impact Statement (BLM 2003b), the Record of Decision for this study 5982 

(BLM 2003c) included a number of mitigation measures designed to reduce cumulative air 5983 

quality impacts from gas and oil wells and pipelines.  One of the more significant mitigation 5984 

measures requires that new and replacement wellhead compressors limit nitrogen oxide 5985 

emissions to levels less than 10 grams per horsepower-hour, and that each pipeline compressor 5986 

station limit its total nitrogen oxide emissions to levels less than 1.5 grams per horsepower-hour. 5987 

This requirement would apply to all new and replacement compressor engines unless the 5988 

proponent can demonstrate (using air pollutant dispersion modeling) that a specific higher 5989 

emission rate would not cause or contribute to exceedance of any ambient air quality standard. 5990 

This measure is intended to substantially reduce the level and extent of emissions that form 5991 

ozone throughout the region and to reduce visibility impacts on Class I Areas such as Mesa 5992 

Verde National Park and Bandelier National Monument (BLM 2003b). 5993 

The incremental increase in criteria and toxic pollutant emissions identified in the Conveyance 5994 

and Transfer EIS would not be major and would not cause or contribute to exceedance of any 5995 

ambient air quality standard. 5996 

Ecological Resources 5997 

The continuing conveyance and transfer of LANL land would result in the cumulative impacts of 5998 

the conveyance and transfer of 770 acres (312 hectares) of undeveloped habitat that could be 5999 

developed.  A transfer of resource protection responsibility may also result in a less rigorous 6000 

environmental protection review process.  Electrical power system upgrades would have minimal 6001 

effects on vegetation and temporary impacts on wildlife.  The Wildfire Hazard Reduction 6002 

Program would have short-term impacts on wildlife, create historic forest conditions, and 6003 

positively affect the Mexican spotted owl by providing a healthier habitat.  Disposition of flood 6004 

retention structures would have short-term impacts on wildlife and its habitat and potentially on 6005 

downstream wetlands as well due to possible habitat disturbance and changes in the water flow 6006 

rate.  The Trails Management Program would have short-term impacts on wildlife and increase 6007 

the diversity of wildlife where trails are closed.  Section 5.5 of this SWEIS has a detailed 6008 

discussion of the effects of each alternative on ecological resources. 6009 

Human Health 6010 

Table 5–81 presents the estimated cumulative impacts from radiological emissions at LANL.  6011 

Cumulative impacts to the public would likely remain within the maximum level of impacts 6012 

forecast under the SWEIS Expanded Operations Alternative.  No LCFs would be expected for 6013 

the MEI or in the general population.  The dose to the offsite MEI would be expected to remain 6014 

within the 10 millirem per year limit required by the Clean Air Act.  There would be no increase 6015 

the expected number of LCFs among the general public. 6016 

Collective worker doses would increase if the Expanded Operations Alternative MDA Removal 6017 

Option were to be implemented.  Collective worker doses would increase from about 280 person-6018 

rem per year to an annual average of 540 person-rem per year.  Worker doses would decrease by 6019 

about 140 person-rem annually after the MDA remediation work was completed.  Individual 6020 

worker dose would be maintained ALARA and within applicable regulatory limits. 6021 
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Table 5–81  Estimated Cumulative Impacts from Radiological Emissions 6022 

General Public 

MEI Population Within 50 Miles Worker Population 

Activity 

Dose 
(millirem 
per year) 

LCF Risk 
per Year 

Collective Dose 
(person-rem per 

year) 

Excess 
LCFs per 

Year 

Collective Dose 
(person-rem per 

year) 
Excess LCFs 

per Year 

LANL SWEIS Alternatives  

 No Action 7.8 4.7 × 10-6 30 0.018 280 0.17 

 Reduced Operations 0.78 4.7 × 10-7 6.1 0.0037 257 0.15 

 Expanded Operations 8.2 4.9 × 10-6 36 0.022 543 0.33 

Dose Limit a 10 NA NA NA NA NA 

MEI = maximally exposed individual, LCF = latent cancer fatality, NA = not applicable. 
a 10 millirem per year limits as required by the Clean Air Act. 
 

Monitoring results for radioisotopes and chemicals in groundwater, surface water, sediment, and 6023 

soil in and around LANL (see Appendix F, Section F.3) account for any contaminants that have 6024 

accumulated since the beginning of operations at LANL.  Appendix C presents detailed LANL 6025 

radiological emissions and radiation dose data; all doses are a very small fraction of the normal 6026 

background dose received by the population in and around LANL.  Section 4.6.1 of this SWEIS 6027 

provides detailed information on cancer mortality and incidence rates in New Mexico and all 6028 

counties surrounding LANL.  This data, along with the final LANL Public Health Assessment, 6029 

issued on August 31, 2006 by the U.S. Department of Health and Human Services, Agency for 6030 

Toxic Substances and Disease Registry (ATSDR 2006), shows that, “there is no evidence of 6031 

contamination from LANL that might be expected to result in ill health to the community.” and 6032 

“Overall, cancer rates in the Los Alamos area are similar to cancer rates found in other 6033 

communities.”  The Centers for Disease Control and Prevention is in the early phase of the dose 6034 

reconstruction efforts at LANL.  As described in their January 2006 publication titled Interim 6035 

Report of the Los Alamos Historical Document Retrieval and Assessment Project (CDC 2006), 6036 

dose reconstruction is a five phase process involving:  (1) retrieval and assessment of data; 6037 

(2) initial source term development and pathway analysis; (3) screening dose and exposure 6038 

calculations; (4) development of methods for assessing environmental doses; and (5) calculation 6039 

of environmental exposures, doses, and risks.  The Centers for Disease Control and Prevention 6040 

project at LANL is still in the initial information gathering phase.  Therefore, this information is 6041 

not available to include in the cumulative impacts analysis. 6042 

Cultural Resources 6043 

Actions proposed under the Land Conveyance and Transfer EIS would result in the cumulative 6044 

impacts of the conveyance and transfer of cultural resources out of the responsibility and 6045 

protection of the DOE.  A consequence of this conveyance and transfer would be potential 6046 

damage to cultural resources due to future development and impacts to the protection and 6047 

accessibility of Native American sacred sites.  The environmental justice cumulative impacts 6048 

section contains additional information regarding cultural resources with respect to 6049 

environmental justice. 6050 
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Socioeconomics 6051 

Important cumulative socioeconomic impacts occur when the net effect of regional projects or 6052 

activities would substantially alter the location and distribution of regional populations, 6053 

substantially raise the unemployment rate, substantially affect the local housing market, or result 6054 

in the need for new social services.  Past and present economic conditions associated with 6055 

continued operations of LANL are described in Chapter 4, Section 4.8.1, of this SWEIS.  As 6056 

shown in Table 5–82, there are two other major activities that could have significant 6057 

socioeconomic impacts on the region in the future.  These include operation of the Los Alamos 6058 

Research Park and the conveyance and transfer of land from LANL in accordance with the 6059 

provisions of Public Law 105-119. 6060 

Table 5–82  Estimated Cumulative Socioeconomic Impacts 6061 

Activity 

Direct Employment 
Residing in the 

Tri-County Area 

Projected 
Indirect 

Jobs 

LANL-
Related 

Jobs 

Projected Employment 
in the Tri-County Area 

in 2011 

LANL Operations (through 2011) 
–  No Action Alternative 
–  Reduced Operations Alternative 
–  Expanded Operations Alternative 

 
11,564 
11,138 
13,182 

 
12,236 
11,785 
13,948 

 
23,800 
22,923 
27,130 

 
120,609 
119,732 
123,939 

Research Park a 1,600 1,693 3,293 127,232 

Conveyance & Transfer of Lands b 6,080 6,433 12,513 139,745 

Maximum LANL-Related Activity 20,862 22,074 42,936 139,745 
a DOE 1997a. 
b DOE 1999d. 
 

The Los Alamos Research Park was created on land within LANL that has been leased to 6062 

Los Alamos County for private sector use as discussed in the Research Park EA (DOE 1997a).  6063 

Under this proposal, one 83,000 square foot building was completed in 2001, and industry has 6064 

been leasing space in the building and collaborating with LANL on research activities in the 6065 

hopes of accelerating economic development in the region.  As estimated in the Research Park 6066 

EA, up to 1,600 direct jobs could eventually be created at the Park (DOE 1997a).  If this were to 6067 

happen, it could lead to the creation of another 1,700 indirect jobs in the region.  As of 6068 

January 2007, there were 19 companies employing approximately 150 individuals working in the 6069 

Research Park (Holsapple 2007).  There is land available within the Research Park for additional 6070 

buildings and other buildings are expected to be constructed as the demand for available space 6071 

increases. 6072 

In addition, LANL is conveying land to Los Alamos County that may be used for commercial 6073 

and residential uses as discussed in Section 4.1.1 of this LANL SWEIS.  As estimated in the 6074 

Land Transfer and Conveyance EIS, approximately 6,000 direct jobs could be created on these 6075 

lands (DOE 1999d).  This could lead to the creation of another 6,400 indirect jobs in the region.  6076 

To date, 152 acres of approximately 1,803 acres of land to be conveyed to the County, have been 6077 

conveyed. 6078 

By 2011, LANL operations under the No Action Alternative could account for approximately 6079 

20 percent of employment in the tri-county area (Los Alamos, Rio Arriba, and Santa Fe 6080 

Counties) and an even higher percentage of wages due to the large difference in average wages 6081 
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for LANL employees versus the county averages.  Under the Expanded Operations Alternative, 6082 

direct employment at LANL could increase by another 14 percent by 2011 leading to the creation 6083 

of approximately 1,890 direct and 2,000 indirect jobs.  About 1,600 direct jobs and 1,700 indirect 6084 

jobs would be held by residents of the tri-county area, increasing the estimated percentage of the 6085 

population employed in the tri-county area as a result of LANL operations activities to 6086 

22 percent. 6087 

If the maximum number of jobs estimated to be created under the Research Park EA and the 6088 

Land Transfer and Conveyance EIS were also created by 2011, there could be additional 6089 

socioeconomic impacts in the Region of Influence.  Cumulatively, the Expanded Operations 6090 

Alternative and these activities could result in nearly 21,000 direct and 22,000 indirect jobs in the 6091 

region.  This scenario would increase the estimated percentage of the population employed by 6092 

LANL-related activity to 31 percent of the Region of Influence.  Under this scenario, the rate of 6093 

population growth in the region would likely exceed current rates placing additional strain on 6094 

regional infrastructure and social services. For example, additional demand would be placed on 6095 

regional water and electrical systems, roads would be more heavily traveled, additional housing 6096 

would need to be constructed, and there may be demands for additional schools and hospitals.  6097 

There would also be beneficial gains in terms of average wages and benefits flowing into the 6098 

local economy since many of these jobs should be relatively higher paying jobs (for example, 6099 

research jobs), and the unemployment rate would be likely to fall. 6100 

At this current time, the level of direct employment related to the Research Park and the land 6101 

conveyances is very low compared to the estimates analyzed in the earlier NEPA documents and 6102 

it is too early to accurately predict whether these estimates will actually be reached.  If they are 6103 

not reached, the cumulative socioeconomic impacts for the region would be closer to those 6104 

described in Section 5.8.1 for LANL operations. 6105 

Infrastructure 6106 

Table 5–83 presents the estimated cumulative infrastructure requirements within the LANL 6107 

region of influence for electricity, natural gas, and water.  Cumulative infrastructure requirements 6108 

include usage projections through 2011 for LANL and other Los Alamos County users that rely 6109 

on the same utility system.  Therefore, the projections provided in Section 5.8.2 and adopted here 6110 

already consider cumulative future usage of these utilities by DOE and non-DOE entities.  6111 

Projections of future utility use in Los Alamos County are largely related to increased usage due 6112 

to population growth and associated industrial and commercial development. 6113 

As shown in Table 5–83, total combined electric power and water demands under the Expanded 6114 

Operations Alternative could approach the electric peak load capacity and total available water 6115 

rights, respectively.  Electrical energy capacity at LANL would not be exceeded under any 6116 

SWEIS alternatives.  However, the projection of electric peak load demand does not take into 6117 

account completion of a new transmission line and other ongoing power grid upgrades that 6118 

would help offset any deficit in peak load capacity and would ensure that electrical energy 6119 

availability would not be problematic for operations.  Also, LANL has provisions to install a 6120 

second new turbine at the TA-3 Co-Generation Complex that would add an additional 6121 

20 megawatts (175,200 megawatt-hours) of generating capacity if needed beyond 2007. 6122 
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Table 5–83  Estimated Cumulative Infrastructure Requirements for the LANL 6123 

Region of Influence 6124 

Electricity 

Activity 
(megawatt-hours 

per year) 
Peak load 

(megawatts) 
Natural Gas 

(decatherms per year) 
Water (millions of 
gallons per year) 

LANL SWEIS Alternatives Projected through 2011 a   

 No Action 645,000 111 2,215,000 1,621 

 Reduced Operations 516,000 80.6 2,181,000 1,544 

 Expanded Operations 827,000 144 2,331,000 1,763 

System Capacity b 1,314,000 150 8,070,000 1,806 
a  Data from Table 5–34, 5–35, and 5–36.  Projections through 2011 for electrical energy, peak load, natural gas, and water 

also include projected usage for other Los Alamos County users that rely upon the same utility system. 
b Data from Table 5–33.  Electrical energy and peak load capacity reflect the current import capacity of the electric 

transmission lines that deliver electric power to the Los Alamos Power Pool and completion of upgrades at the TA-3 
Co-Generation Complex adding 40 megawatts (350,400 megawatt-hours) of generating capacity.  Water system capacity 
reflects the total water rights from the regional aquifer managed by Los Alamos County. 

Note:  A decatherm is equivalent to 1,000 cubic feet. 
 

Los Alamos County, as owner and operator of the Los Alamos Water Supply System, is currently 6125 

pursuing the use of San Juan-Chama Transmountain Diversion Project water to secure additional 6126 

water rights and supply for its water customers, including LANL.  This would supply the Los 6127 

Alamos area with up to an additional 391 million gallons (1,500 million liters) of water per year.  6128 

Without the San Juan-Chama water, demand could exceed the available water supply in the 6129 

future. 6130 

In the near term, no infrastructure capacity constraints are anticipated.  LANL operational 6131 

demands on key infrastructure resources, including electricity and water, have been below 6132 

projected levels and within site capacities.  Any potential shortfalls in available capacity would 6133 

be addressed as increased site requirements are more fully understood. 6134 

Waste Management 6135 

Table 5–84 presents the estimated amount of radioactive and chemical waste that would be 6136 

generated by the LANL SWEIS Alternatives (through 2016).  Cumulative waste generation rates 6137 

for all waste types are expected to be substantial, largely due to future remediation and DD&D of 6138 

facilities.  Although this is the case under all of the proposed LANL SWEIS Alternatives, the 6139 

quantities of wastes projected under the Expanded Operations Alternative are significantly 6140 

greater than those projected under the other alternatives due to the extensive environmental 6141 

restoration cleanup projects associated with the MDAs and DD&D activities.  Actual waste 6142 

volumes from environmental remediation may be smaller, depending on regulatory decisions by 6143 

the New Mexico Environment Department, and on use of waste volume reduction techniques. 6144 

The waste estimates under the Expanded Operations Alternative in this SWEIS include waste 6145 

generated from expanding pit production to 50 certified pits per year from 20 pits per year under 6146 

the No Action Alternative. 6147 
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Table 5–84  Estimated Cumulative Waste Generation at LANL (2007 to 2016)  6148 

Activity 
Transuranic 
(cubic yards) 

Low-Level 
Radioactive 

(cubic yards) 

Mixed Low-Level 
Radioactive 

(cubic yards) 

Construction and 
Demolition Waste  

(cubic yards) 
Chemical 
(pounds) 

LANL SWEIS Alternatives (2007-2016) a 

 No Action 3,500 to 5,900 72,000 to 
167,000 

1,800 to 2,800 198,000 19,000,000 to 
37,000,000 

 Reduced Operations 3,500 to 5,900 72,000 to 
148,000 

1,800 to 2,800 197,000 19,000,000 to 
36,000,000 

 Expanded Operations 5,300 to 33,000 277,000 to 
1,414,000 

3,900 to 183,000 642,000 to 
722,000 

64,000,000 to 
129,000,000 

Total (range) c 3,500 to 33,000 72,000 to 
1,414,000 

1,800 to 183,000 198,000 to 
722,000 

19,000,000 to 
129,000,000 

a Data rounded from Table 5–37. 
b The total range includes the minimum and maximum values from the LANL SWEIS Alternatives.  The total may not equal 

the sum of the contributions due to rounding. 
 

Increases in the cumulative waste generation rate may require construction of additional facilities 6149 

and assignment of additional staff to manage the wastes.  All waste categories are expected to 6150 

increase generation rates, including solid, chemical, low-level radioactive, transuranic, and mixed 6151 

wastes.  Substantial quantities of low-level radioactive wastes and solid wastes (primarily 6152 

uncontaminated debris from excavation, construction, and demolition activities) are projected.  6153 

Efforts will be made to recycle as much of the uncontaminated fill as reasonably possible to 6154 

reduce the need to bring additional fill from offsite sources to satisfy LANL’s ongoing 6155 

requirement.  Most wastes, with the exception of some low-level radioactive wastes, are disposed 6156 

off site at permitted facilities. 6157 

Low-level radioactive waste generation rates would increase under all alternatives, but the most 6158 

significant increase would be under the Expanded Operations Alternative if all waste from 6159 

MDAs were removed.  Depending on the actual volumes generated by remediation, the 6160 

expansion of TA-54 Area G into Zone 4, and eventually Zone 6, is expected to provide onsite 6161 

low-level radioactive waste disposal capacity for operations waste through the 2016 timeframe 6162 

and beyond.  In addition, offsite disposal options for low-level radioactive waste include NNSA’s 6163 

Nevada Test Site and a number of commercial facilities, including facilities in Washington, Utah, 6164 

and South Carolina.  For these commercial facilities, some restrictions apply to acceptance of 6165 

waste based on the origin (state of origin, and DOE or non-DOE generated) and radiological 6166 

characteristics of the waste.  Mixed low-level radioactive waste generation also is expected to 6167 

increase, but the quantity is projected to be less than two percent of the quantity of low-level 6168 

radioactive waste.  Mixed low-level radioactive wastes may be sent offsite for treatment of the 6169 

hazardous component and possibly returned to LANL (or disposed elsewhere) as low-level 6170 

radioactive waste.8 6171 

                                                 
 
8 Mixed waste that is successfully treated for a characteristic would no longer be mixed waste.  Listed mixed waste is always 
mixed.  No mixed waste is currently disposed onsite at LANL. 
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The Record of Decision for the WIPP SEIS allows for disposal of 175,600 cubic meters 6172 

(229,667 cubic yards) of transuranic waste at WIPP (63 FR 3624), of which 21,000 cubic meters 6173 

(27,466 cubic yards) of contact-handled transuranic waste and 230 cubic meters (301 cubic 6174 

yards) of remote-handled transuranic waste were anticipated to originate from LANL 6175 

(DOE 1997b).  Transuranic waste generated under the Expanded Operations Alternative and the 6176 

total cumulative transuranic generation shown in Table 5–84 could exceed this amount.  About 6177 

two-thirds of the projected transuranic waste in Table 5–84, however, is from the assumed 6178 

removal of transuranic waste buried generally before 1970 in certain MDAs.  As noted above, 6179 

actual transuranic waste volumes will depend on regulatory decisions and on implementation of 6180 

volume reduction techniques.  WIPP disposal capacity is expected to be sufficient for disposal of 6181 

all retrievably stored waste and all newly generated transuranic waste from the DOE Complex 6182 

over the next few decades, but not sufficient for this waste plus all transuranic waste buried 6183 

before 1970 across the DOE Complex (63 FR 3624).  Decisions about disposal of transuranic 6184 

waste from full removal of LANL MDAs, if generated, will be based on the needs of the entire 6185 

DOE Complex. 6186 

Transuranic waste from MDA removal that lacks disposal capacity at WIPP would be safely 6187 

stored on site until additional disposal capacity at WIPP or elsewhere was identified.  The 6188 

impacts of disposal of transuranic waste at WIPP are evaluated in the Waste Isolation Pilot Plant 6189 

Disposal Phase Final Supplemental Environmental Impact Statement (DOE 1997b). 6190 

Although routine generation of chemical wastes is expected to decline under all alternatives 6191 

compared to current operations at LANL, significant quantities of this waste type are expected 6192 

due to environmental restoration activities, and to a lesser extent, DD&D activities.  This 6193 

increase would be particularly evident under the Expanded Operations Alternative, if all wastes 6194 

were removed from MDAs.  Offsite treatment options are available at commercial facilities 6195 

across the country, including treatment and disposal facilities in Nevada, Colorado, Utah, and 6196 

Texas (U.S. Army Corps 2006). 6197 

Significant quantities of nonradioactive solid wastes, including construction and demolition 6198 

debris, would be generated under all alternatives.  The most significant increase would occur 6199 

under the Expanded Operations Alternative, if all wastes were removed from MDAs.  The 6200 

planned closure of the Los Alamos County Landfill by the end of 2008 means that, in the future, 6201 

solid wastes will be disposed of via the Los Alamos County Transfer Station, where wastes 6202 

would be segregated and then transported to an appropriately permitted solid waste landfill.  6203 

Construction and demolition wastes would be recycled and reused to the extent practicable.  6204 

Debris that cannot be recycled would be disposed at solid waste landfills or construction and 6205 

demolition debris landfills.  Los Alamos County is currently evaluating regional solid waste 6206 

landfills within 120 miles of LANL for a possible contract for disposal of LANL and Los Alamos 6207 

County waste, including the Rio Rancho, Sandoval County, and Torrance County/Bernalillo 6208 

County Landfills.  In 2006, the New Mexico Environment Department Solid Waste Bureau 6209 

estimated that the state had approximately 30 years of landfill capacity remaining 6210 

(NMED 2006b). 6211 
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Transportation 6212 

The collective doses, cumulative health effects, and traffic fatalities resulting from approximately 6213 

100 years of radioactive material and waste transport across the United States are estimated in 6214 

Table 5–85.  The total collective worker doses from all types of shipments (general 6215 

transportation, historical DOE shipments, reasonably foreseeable actions, and the LANL SWEIS 6216 

Alternatives) were estimated to be 360,280 to 361,040 person-rem, which would result in 216 to 6217 

217 LCFs among the affected transportation workers.  The total collective doses to the general 6218 

public were estimated to be 339,880 to 340,100 person-rem, which would result in 204 excess 6219 

LCFs among the affected general population.  The total estimated traffic fatalities associated with 6220 

accidents involving radioactive material and waste transports would be 100 to 103.  The majority 6221 

of the collective doses for workers and the general population are associated with the general 6222 

transportation of radioactive material.  Examples of these activities are shipments of 6223 

radiopharmaceuticals to nuclear medicine laboratories and shipments of commercial low-level 6224 

waste to commercial disposal facilities.  The majority of the traffic fatalities are due to the 6225 

general transportation of radioactive materials (22 fatalities) and reasonably foreseeable actions 6226 

(74.5 fatalities). 6227 

Table 5–85 presents the transportation impacts over ten years for each of the SWEIS 6228 

alternatives.  The data shows that the impacts of each of the alternatives evaluated in this LANL 6229 

SWEIS are quite small compared with the overall transportation impacts associated with 6230 

radioactive materials and waste shipments across the United States.  LANL SWEIS Alternatives 6231 

are expected to result in no worker or public cancer deaths (LCFs) and no more than three traffic 6232 

fatalities (through 2016); therefore, they would not substantially contribute to cumulative 6233 

impacts.  For perspective, in 2004, there were 522 traffic fatalities in New Mexico and 58 in the 6234 

three neighboring counties (Los Alamos, Rio Arriba, and Santa Fe) (see Chapter 4, Table 4–56).  6235 

Nationwide, in 2004, there were more than 42,000 traffic fatalities (NCSA 2006). 6236 

Local Transportation 6237 

Potential impacts to traffic at the main access points to LANL are estimated in Table 5–86.  The 6238 

No Action Alternative would not be expected to result in an increase in traffic over current 6239 

levels.  If the Reduced Operations Alternative were chosen for this SWEIS, traffic would be 6240 

expected to decrease by 4 percent compared to the No Action Alternative.  The largest estimated 6241 

daily traffic increase would occur if the SWEIS Expanded Operations Alternative – MDA 6242 

Removal Option were selected.  Under this scenario, daily traffic could increase by up to 6243 

18 percent (averaged across all LANL entrances). 6244 
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Table 5–85  Cumulative Impacts of Radioactive Material and Waste Transport  6245 

(1943 to 2047) a 6246 

Worker General Public 

Activity 
Collective Dose  
(person-rem) 

Latent Cancer 
Fatality 

Collective 
Dose  

(person-rem) 
Latent Cancer 

Fatality 

Traffic 
Fatalities 

LANL SWEIS Alternatives b 

No Action Up to 164 0.098 53 to 58 0.035 0.27 

Reduced Operations Up to 147 0.088 49 to 53 0.032 0.24 

Expanded Operations  Up to 910 Up to 0.15 Up to 274 Up to 0.17 Up to 2.7 

Other Past, Present, and Reasonably Foreseeable Future Actions 

General Transportation 
(1943 to 2047) c 

330,000 198 290,000 174 22 

Historical DOE Shipments c 330 0.20 230 0.14 No data 

Reasonably Foreseeable Actions c 21,000 12.6 48,000 29 74.5 

High Level Waste and Spent 
Nuclear Fuel Disposal at Yucca 
Mountain (up to 2047) c, d 

8,800 5.3 1,600 0.96 3.1 

Total e 360,280 to 
361,040 

216 to 217 339,880 to 
340,100 

204 100 to 103 

a Collective dose, health effects, and traffic fatalities associated with transporting radioactive materials and waste. 
b From Table 5–51. 
c From Yucca Mountain EIS (DOE 2002b) and Table K–10 of this SWEIS. 
d From Yucca Mountain EIS (DOE 2002b), Proposed Action; mostly rail alternative. 
e Total is a range that includes the minimum and maximum values from the LANL SWEIS Alternatives.  Total may not equal 

the sum of the contributions due to rounding. 
Note:  LCFs calculated using a conversion of 0.0006 LCFs per person-rem. 
 

Table 5–86  Summary of Changes in Traffic Flow at the Entrances to Los Alamos National 6247 

Laboratory  6248 

Average Daily Vehicle Trips 

Alternative 

Diamond 
Drive Across 
Los Alamos 

Canyon 
Pajarito Road 

at NM 4 
East Jemez 

Road at NM 4 

West Jemez 
Road at 
NM 4 

DP Road at 
Trinity 
Drive 

Baseline   24,545 4,984 9,502 2,010 1,255 

LANL SWEIS 

Reduced Operations Alternative -900 -200 -400 -90 -50 

Expanded Operations – MDA 
Removal Option – Increase in Daily 
Trips 

 
+1,400 

 
+4,200 

 
+1,200 

 
+200 

 
+440 

Total Change in Daily Vehicle 
Trips 

-900 to +1,400 -200 to +4,200 -400 to +1,200 -90 to +200 -50 to +440 

Percent Change from Baseline -4 to + 6 - 4 to +84 -4 to +13 -4 to +10 -4 to +35 

MDA = material disposal area. 
Note: Incremental changes for LANL SWEIS Alternatives may not match earlier tables due to rounding. 
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Some temporary and intermittent disruption of traffic flow is expected to occur during 6249 

construction of the Security Driven Transportation Modification Project (DOE 2002j) as well as 6250 

under the Expanded Operations Alternative of this SWEIS.  These traffic disruptions are not 6251 

expected to affect recreation, habitat management, or timber production in U.S. Forest Service 6252 

and Bandelier National Monument areas adjacent to LANL. 6253 

Development of land conveyed under the Land Conveyance and Transfer EIS ROD could, after 6254 

the land was remediated, increase traffic in the vicinity of the airport and TA-21 based on current 6255 

Los Alamos County plans for light industry, retail, and residential development on these tracts.  6256 

This action, combined with increased traffic due to DD&D activities at TA-21, could cause 6257 

excessive traffic loads on NM 502.  Similarly, increases in employment levels at the Los Alamos 6258 

Research Park could increase traffic, but currently only 150 are employed there. 6259 

East Jemez Road, as designated by the State of New Mexico and governed by 49 CFR Part 397, 6260 

is the primary route for transportation of hazardous and radioactive materials.  Therefore, 6261 

hazardous and radioactive material shipments leave or enter LANL from East Jemez Road to 6262 

NM 4 to NM 502.  All shipments would meet the applicable U.S. Department of Transportation, 6263 

U.S. Nuclear Regulatory Commission, and DOE requirements. 6264 

Environmental Justice 6265 

Environmental justice impacts would occur when the net effect of regional projects or activities 6266 

would result in disproportionately high adverse human and environmental effects to minority or 6267 

low-income populations.  The previous analysis indicates no high and adverse cumulative human 6268 

health and environmental impacts, including economic impacts and impacts from special 6269 

pathways.  Therefore, no disproportionately high and adverse human and environmental effects 6270 

to minority or low-income populations are expected as a result of implementing any of the three 6271 

alternatives under consideration for continued LANL operations in the SWEIS. 6272 

Under the Expanded Operations Alternative, as discussed in Section 5.8.1, employment at LANL 6273 

and in the surrounding region is expected to increase thus creating additional employment 6274 

opportunities for local individuals.  As additional funding flows into the regional economy, 6275 

increased opportunities for low-income and minority populations should be realized.  Also, under 6276 

the Land Conveyance and Transfer EIS, lands currently considered part of LANL would be 6277 

transferred to the Department of the Interior to be held in trust for the Pueblo of San Ildefonso, 6278 

thus benefiting these people. 6279 

As discussed in the Land Conveyance and Transfer EIS, there is the possibility that transfer 6280 

activities may impact traditional cultural properties that could be present on the tracts of land 6281 

being transferred or in adjacent areas (DOE 1999d).  This is also true for areas that LANL is 6282 

cleaning up under its ongoing environmental restoration program.  In 2005 and 2006 the Los 6283 

Alamos Site Office reaffirmed the 1992 accords with the four Pueblos (the Santa Clara, San 6284 

Ildefonso, Jemez and Cochiti Pueblos) that recognize the Pueblos as sovereign entities that can 6285 

interact with the Los Alamos Site Office on a government-to-government basis.  Los Alamos Site 6286 

Office has also signed the LANL Pueblo Cooperative Agreements which provide a procedural 6287 

framework for consultation, as well as committing to provide information and input in long-term 6288 

planning and decision making.  In addition, the LANL operating contractor has prepared 6289 
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A Plan for the Management of the Cultural Heritage at Los Alamos National Laboratory, New 6290 

Mexico (LANL 2006k) in which specific aspects of the consultation process are spelled out.  6291 

NNSA is committed to continuing to interface with the Pueblos in accordance with these 6292 

agreements and plan.  When a project is planned at LANL, archaeological records are searched to 6293 

determine if any cultural resource sites are known to exist at the project area.  If archaeological 6294 

records do not exist for the project area, LANL personnel conduct the necessary surveys prior to 6295 

any work taking place.  If it is determined that traditional cultural properties are present on any of 6296 

the lands to be transferred or those being cleaned-up, the consultations called for under the 6297 

appropriate accord and the management plan will be undertaken. 6298 

5.14 Mitigation Measures 6299 

The regulations promulgated by the Council on Environmental Quality to implement the 6300 

procedural provisions of NEPA (42 U.S.C. §4321) require that an EIS include a discussion of 6301 

appropriate mitigation measures (40 CFR Part 1502.14[f]; 40 CFR Part 1502.16[h]).  The term 6302 

“mitigation” includes the following: 6303 

− Avoiding an impact by not taking an action or parts of an action; 6304 

− Minimizing impacts by limiting the degree of magnitude of an action and its 6305 

implementation; 6306 

− Rectifying an impact by repairing, rehabilitating, or restoring the affected environment; 6307 

− Reducing or eliminating the impact by preservation and maintenance operations during the 6308 

life of the action; and 6309 

− Compensating for the impact by replacing or providing substitute resources or environments 6310 

(40 CFR Part 1508.20). 6311 

This section describes mitigation measures that are built into the alternatives analyzed as well as 6312 

additional measures that will be considered by DOE to further mitigate the adverse impacts 6313 

identified earlier in this chapter.  These measures address the range of potential impacts of 6314 

continuing to operate LANL (including those areas where lack of information regarding 6315 

resources and mechanisms for assessing impacts to resources result in substantial uncertainty in 6316 

the impact analyses).  The mitigation measures built into the alternatives analyzed (see 6317 

Section 5.14.1 and 5.14.2) are of two types: (1) existing programs and controls (including 6318 

regulations, policies, contractual requirements, and administrative procedures); and (2) specific 6319 

measures built into the alternatives that serve to minimize the effects of activities under the 6320 

alternatives.  The existing programs and controls are too numerous to list here; but a general 6321 

description is provided, as well as the role of existing programs in operating LANL and pertinent 6322 

examples of how these programs mitigate adverse impacts.  Additional mitigation measures that 6323 

could further reduce the adverse impacts identified in this chapter are discussed in 6324 

Section 5.14.3.  The description of these measures in this chapter does not constitute a 6325 

commitment to undertake any of these measures.  Any such commitments would be reflected in 6326 

the ROD following this SWEIS, with a more detailed description and implementation plan 6327 

provided in a Mitigation Action Plan following the ROD.  6328 



Chapter 5 – Environmental Consequences 
 
  

 
7/9/2007 Concurrence Draft 5-231 

5.14.1 Existing Programs and Controls  6329 

The activities undertaken at LANL are performed within the constraints of applicable 6330 

regulations, applicable DOE orders, contractual requirements, and approved policies and 6331 

procedures.  Laws and regulations applicable to Federal facilities are discussed in Chapter 6; 6332 

many of these requirements are established to protect human health and the environment.  It is 6333 

assumed that these or similar regulatory controls will continue to be in place.  When complied 6334 

with, these regulations mitigate the potentially adverse impacts of operations to the public, the 6335 

worker, and the environment.  For example, the Clean Air Act (42 U.S.C. §7401) regulates air 6336 

emissions and the Clean Water Act (33 U.S.C. §1251) regulates liquid effluent discharges in a 6337 

manner designed to protect human health and reduce the adverse environmental effects of routine 6338 

operations.  In addition to the regulations applicable to LANL, Chapter 6 also discusses other 6339 

requirements (including DOE Orders and external standards and regulations that would not 6340 

otherwise apply to Federal facilities) that apply to operations at LANL through the contract 6341 

between DOE and its management and operating contractor.  As discussed in Chapter 6, these 6342 

requirements are established and enforced through contractual mechanisms.  As with the 6343 

regulations that apply to LANL, it is assumed that these or similar controls will continue.  These 6344 

requirements also mitigate the potential for adverse impacts.  For example, the application of 6345 

DOE design standards results in facility designs for modern nuclear facilities that reduce the 6346 

potential for catastrophic releases from these facilities in the event of earthquakes, high winds, or 6347 

other natural phenomena.  Similarly, the application of occupational safety and health regulations 6348 

in 29 CFR Part 1900, et seq, and other standards promulgated by the American National 6349 

Standards Institute, the U.S. Department of Defense, and DOE, as well as the use of other life 6350 

safety and fire safety codes and manuals, limit worker exposures to workplace hazards, which 6351 

reduces the potential for adverse worker health effects.  DOE and LANL also have instituted 6352 

policies and procedures applicable to work conducted at LANL to mitigate potentially adverse 6353 

effects of operations.  It is assumed that these or similar policies and procedures will continue. 6354 

These policies and procedures are numerous and include, but are not limited to:  6355 

− Procedures that institute integrated safety management to control work conducted at LANL 6356 

(to ensure that work conducted is planned and reviewed, funded, within the applicable 6357 

regulations and requirements, within the range of risks accepted by DOE and its 6358 

management and operating contractor, and is otherwise authorized); 6359 

− Policies regarding the knowledge, skills, and abilities of personnel assigned to perform 6360 

hazardous work (including required training); 6361 

− Policies reflected in agreements with other entities (such as the Accords with the four 6362 

Pueblos located nearest to LANL) that establish policies and protocols regarding 6363 

consultations and other discussions regarding LANL activities; 6364 

− Policies and procedures regarding stoppage and restart of work where unexpected hazards 6365 

or resources are identified (for example, policies regarding recovery of information from 6366 

archaeological sites uncovered by excavation). 6367 

Work controls reduce potential impacts by ensuring that work conducted falls within the range of 6368 

activities that have been studied for potential environmental and human health effects.  Policies 6369 
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regarding the knowledge, skills, and abilities of personnel conducting work at LANL reduce 6370 

potential impacts by ensuring that only personnel having an appropriate understanding of the 6371 

work and its potential hazards may undertake that work (which minimizes the potential for 6372 

adverse human health and environmental effects from inadvertent actions due to a lack of such 6373 

understanding).  Policies for consultations and discussions with other entities mitigate effects by 6374 

providing an opportunity to avoid or change actions that could cause adverse impacts.  For 6375 

example, consultation with the Pueblos could identify a potential for impacts to traditional 6376 

cultural properties prior to implementing a construction project or operations, as well as identify 6377 

alternative siting or operational approaches that would avoid the impacts.  Policies and 6378 

procedures regarding the stoppage and restart of work are similar in effect to work controls; 6379 

when unexpected situations occur that impose unexpected hazards or reveal unexpected 6380 

resources (for example, cultural resources), work is stopped as soon as stoppage can be 6381 

accomplished safely until work plans and authorizations can be modified in consideration of the 6382 

new information.  This reduces potential impacts in a manner similar to work controls, as 6383 

discussed above. 6384 

DOE also has established programs and projects at LANL to increase the level of knowledge 6385 

regarding the environment around LANL, the health of LANL workers, the health of the public 6386 

around LANL, and the effects of LANL operations on these elements, as well as to avoid or 6387 

reduce impacts and remediate contamination from previous LANL activities.  These programs 6388 

and projects reduce potentially adverse impacts by providing a heightened understanding of the 6389 

resources that could be impacted; avoidance of some impacts (where mechanisms for impacts to 6390 

specific resources are known and avoidable); early identification of impacts (which can enable 6391 

stoppage or mitigation of the impacts); reduction of ongoing impacts; or beneficial management 6392 

opportunities for natural, cultural, and sensitive resources, where appropriate.  It is assumed that 6393 

such activities will continue at LANL.  Examples of these programs and projects include:  6394 

− The Environmental Surveillance and Compliance Program at LANL monitors LANL for 6395 

permit and environmental management requirements.  This program also includes 6396 

evaluations of samples from various environmental media for radioactive materials and 6397 

other hazardous materials locally and regionally (see Chapter 4, Section 4.6.1.2).  The data 6398 

generated under this program are collected routinely, publicly reported at least annually, and 6399 

analyzed to determine regulatory compliance and environmental trends over long periods. 6400 

− The Threatened and Endangered Species Habitat Management Plan is intended to provide 6401 

long-range planning information for future LANL projects and to protect the habitats of 6402 

endangered species at LANL (see Chapter 4, Section 4.5.4). 6403 

− A recently completed Cultural Heritage Management Plan for LANL (see Chapter 4, 6404 

Section 4.7) has undergone public review and is being implemented through a 6405 

programmatic agreement between DOE, the New Mexico State Historic Preservation 6406 

Office, and the Advisory Council on Historic Preservation. 6407 

− Flue gas recirculation equipment installed in 2002 on the boilers at the TA-3 power plant 6408 

has reduced nitrogen oxides emissions by 64 percent.  Such equipment and administrative 6409 

controls are applied to the steam plant and other sources to comply with the emission source 6410 
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limitations and the facility-wide emission limitations specified in LANL’s air permit (see 6411 

Chapter 4, Section 4.4.2). 6412 

− Studies of public and worker health in and around LANL have been conducted (some by 6413 

DOE and some by other agencies) to assess both human health in the region and the 6414 

potential for adverse human health effects due to LANL operations (see Chapter 4, 6415 

Section 4.6). 6416 

− The Health, Safety, and Radiation Protection Program is conducted by LANL to promote 6417 

the health and safety of its workers.  This program addresses the possible impacts that could 6418 

result from working with ionizing and non-ionizing radiation, hazardous and chemical 6419 

materials, and biohazard materials.  Appropriate controls that protect the health and safety 6420 

of workers are determined primarily by the type of hazard and the work environment.  The 6421 

level or amount of controls is commensurate with the risk associated with the hazards that 6422 

would be encountered by the workers for each job activity. 6423 

− LANL’s NPDES Industrial Stormwater Permit Program regulates stormwater runoff from 6424 

industrial activities under a Multi-Sector General Permit.  Stormwater monitoring and 6425 

erosion controls are required at these sites.  An integrated Stormwater Monitoring Program 6426 

monitors stormwater runoff on a watershed basis and at individual solid waste management 6427 

units.  LANL recently began to implement these programs in response to the 2004 Federal 6428 

Facility Compliance Agreement between the EPA and DOE.  The NPDES Construction 6429 

Stormwater Program regulates stormwater from construction activities disturbing 1 acre 6430 

(0.4 hectares) or more (see Chapter 4, Section 4.3.1.3). 6431 

− LANL’s Groundwater Protection Management Program assesses current groundwater 6432 

conditions and monitors and protects groundwater.  A Hydrogeologic Work Plan also 6433 

supplements and verifies existing information on the environmental setting at LANL and 6434 

collects analytical data on groundwater contamination (see Chapter 4, Section 4.3.2).  An 6435 

Interim Facility-wide Groundwater Monitoring Plan has been submitted to the New Mexico 6436 

Environment Department as required by the 2005 Consent Order (LANL 2006a). 6437 

− The Safeguards and Security Program restricts unauthorized access to areas of LANL that 6438 

have a high potential for impacts to human health and the environment.  Such access 6439 

restrictions limit the potential for intentional or inadvertent actions that could result in 6440 

environmental or human health effects. 6441 

− LANL’s Emergency Management and Response Program effectively combines Federal and 6442 

local emergency response capabilities and provides planning, preparedness, and response 6443 

capabilities that can aid in containing and remediating the effects of accidents or adverse 6444 

operational impacts (see Chapter 4, Section 4.6.4). 6445 

− LANL’s Fire Protection Program ensures that personnel and property are adequately 6446 

protected against fire or related incidents, including fire protection and life safety (see 6447 

Chapter 4, Section 4.6.4).  6448 
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− An Interagency Wildfire Management Team has been established to coordinate activities 6449 

related to reducing the fuel loading surrounding the site (see Chapter 4, Section 4.5.1).  On 6450 

the site, LANL is implementing actions around individual facilities that have moderate or 6451 

higher vulnerability to burning as a result of wildfire. 6452 

− Waste minimization and pollution prevention efforts at LANL are coordinated by the 6453 

Pollution Prevention Program, which works to reduce wastes generated and to some extent 6454 

effluents and emissions from facilities (see Chapter 4, Section 4.9). 6455 

− Water and energy conservation programs at LANL are intended to reduce use of these 6456 

resources, which should assist in mitigating the effects of water withdrawal and electrical 6457 

consumption that occasionally exceed supply (see Chapter 4, Section 4.8.2). 6458 

− The LANL environmental restoration program (which includes DD&D) assesses and 6459 

remediates contaminated sites that either were or still are under LANL control (see 6460 

Chapter 4, Section 4.12).  The LANL environmental restoration program serves an 6461 

important role in reducing the potential for future impacts to human health and the 6462 

environment due to legacy contaminants in the environment.  This analysis assumes that 6463 

current mitigation practices used in remediation actions will continue. 6464 

While this list is not all-inclusive, it reflects the importance of these programs in mitigating the 6465 

potentially adverse impacts of operating LANL. 6466 

5.14.2 Mitigation Measures Incorporated in the SWEIS Alternatives  6467 

Several specific mitigation measures are included in the SWEIS alternatives.  Unless otherwise 6468 

noted below, the analyses in this chapter assume that the following measures would be 6469 

implemented.  6470 

− Removal of contamination from MDAs and other PRSs, if necessary, would be conducted 6471 

in a manner that protects the environment and public and worker health and safety.  6472 

Removal of waste from some large MDAs may require use of temporary containment 6473 

structures to limit possible releases of contaminated material to the environment to levels 6474 

within applicable standards and ALARA.  The MDAs where use of containment structures 6475 

or equivalent measures may be required for safe removal operations include MDAs A, B, T, 6476 

AB, and G (Expanded Operations Alternative – MDA Removal Option). 6477 

− Nonradioactive air emissions, such as from construction equipment, would be controlled by 6478 

proper maintenance of equipment. 6479 

− Under the Expanded Operations Alternative, noise impacts on sensitive wildlife species 6480 

during MDA remediation, DD&D, and construction activities would be mitigated by 6481 

planning activities outside of the breeding season for sensitive species, if any sensitive 6482 

species’ habitat is identified in the area and if the habitat is occupied or the status is 6483 

uncertain.  If appropriate, other protective measures could be employed, such as hand 6484 

digging. 6485 
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− Under the No Action and Expanded Operations Alternatives, radiological air emissions 6486 

would be monitored and tracked to maintain the annual dose to the public from LANSCE 6487 

emissions under the administrative limit. 6488 

− Under the Expanded Operations Alternative, the Science Complex would be constructed on 6489 

a site in Northwest TA-62, located west of the Research Park area.  This site is bounded to 6490 

the north by an unpaved utility corridor access road with forested land beyond.  The utility 6491 

corridor access road may be paved in the future to provide all-weather access to areas of the 6492 

Santa Fe National Forest and a local recreational ski facility. 6493 

− Under the Expanded Operations Alternative, traffic improvements would be implemented 6494 

for operation of the new Science Complex on West Jemez Road in TA-62 and the 6495 

consolidated Warehouse and Truck Inspection Station on East Jemez Road in TA-72 to 6496 

mitigate the effect of these facilities on traffic flow. 6497 

− In 2000, the Cerro Grande Fire burned a heavily forested canyon area to within about 6498 

0.75 miles (1.2 kilometers) of the waste storage domes in TA-54, but none were burned and 6499 

there were no radiological releases from domes.  Additional fuel reduction has been 6500 

conducted since the Cerro Grande Fire, both to the vegetation surrounding the TA-54 area 6501 

and within the domes themselves (for example, wooden pallets have been replaced with 6502 

metal pallets), to further decrease the potential for a waste storage dome fire occurring as a 6503 

result of a site wildfire. 6504 

5.14.3 Other Mitigation Measures Considered  6505 

In addition to those mitigation measures described above, other feasible mitigation measures 6506 

considered in the preparation of this SWEIS are presented below.  6507 

− Expanded sealed source program procedures would be instituted under the Expanded 6508 

Operations Alternative that would ensure adequate controls on the quantities and methods 6509 

of storing sealed sources containing cobalt-60, iridium-192, or cesium-137 to mitigate the 6510 

effects of potential accidents.  This would reduce the potential direct gamma radiation-6511 

streaming dose from a postulated accident that could compromise the shielding around 6512 

these gamma-emitting radioisotopes. 6513 

− Los Alamos County has recently completed a 40-year water plan (Stephens 2006) to address 6514 

water service needs, balance the uses of water resources, and make recommendations for a 6515 

water conservation program tailored to meet specific water supply customer needs in the 6516 

county, including LANL.  Only the Expanded Operations Alternative is projected to have 6517 

water demands that would approach the available water rights from the regional aquifer.  6518 

Los Alamos County’s plans to use up to 391 million gallons (1,500 million liters) of water 6519 

per year from the San Juan-Chama Transmountain Diversion Project as early as 2010 would 6520 

alleviate any potential shortfall between future demand and current groundwater rights.  6521 

LANL’s water use would be mitigated somewhat by the use of recycled water from the 6522 

Sanitary Effluent Recycle Facility for cooling water. 6523 
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− Ongoing upgrades are being made to the electrical power transmission and distribution 6524 

system, including construction of a third transmission line to allow import of additional 6525 

power into the Los Alamos Power Pool and to support a higher electric peak load beyond 6526 

2006.  In addition, an EA (DOE/EA 1430) was prepared and a FONSI was issued in 6527 

December 2002 for a project to install two new (20 megawatt) gas-fired combustion turbine 6528 

generators and to upgrade the existing steam turbines at the TA-3 Co-generation Complex 6529 

(DOE 2000f).  As discussed in Chapter 4, Section 4.8.2, upgrades and installation of one 6530 

new combustion turbine generator are scheduled to be completed in 2007.  Although DOE 6531 

currently has no timeframe for installing a second combustion turbine generator, its 6532 

installation in the future would add 20 megawatts (equivalent to 175,200 megawatt-hours) 6533 

of electrical power generating capacity at LANL. 6534 

− Under all of the alternatives, particulate matter (fugitive dust) emissions from exposed soil 6535 

and roadways during construction activities would be controlled using routine watering as 6536 

appropriate.  As necessary, air pollutant emissions from construction activities and MDA 6537 

remediation activities would be controlled using standard construction emissions controls.  6538 

Application of chemical stabilizers to exposed areas and administrative controls such as 6539 

planning, scheduling, and use of special equipment could further reduce emissions under all 6540 

of the alternatives. 6541 

− Use of containment vessels for high explosives testing under all of the alternatives could 6542 

further reduce air pollutant emissions, such as beryllium and depleted uranium, from this 6543 

activity.  The use of vessels for certain tests could reduce emissions from these tests by 6544 

close to 100 percent. 6545 

− The possibility exists that traffic into and out of LANL could increase over the next several 6546 

years.  Additional traffic studies should be undertaken to determine if activities under 6547 

consideration in the SWEIS would increase traffic to unacceptable levels and to identify 6548 

possible solutions in the event such problems are identified. 6549 

− Traffic and noise impacts on residents of the Royal Crest Mobile Home Park and Los 6550 

Alamos Town Center due to increased truck traffic under the Expanded Operations 6551 

Alternative could be mitigated by scheduling activity for off-peak hours, rerouting truck 6552 

traffic, using multiple shifts, using alternative entries and exits, and, in the case of TA-21 6553 

remediation and DD&D, possible construction of a bridge or another road off of DP Mesa 6554 

to allow alternate routing of traffic.  Stockpiling fill and cover materials on the sites during 6555 

off-peak hours also could be considered to avoid frequent trips during peak hours. 6556 

− To alleviate concerns associated with additional employees commuting to LANL from areas 6557 

such as Rio Arriba and Santa Fe Counties, it may be necessary to expand the park-and-ride 6558 

bus services that are currently offered from Española and Santa Fe. 6559 

5.15 Resource Commitments 6560 

This section describes the unavoidable adverse environmental impacts that could result from 6561 

changes in ongoing activities at LANL; the relationship between short-term uses of the 6562 

environment and maintenance and enhancement of long-term productivity; and irreversible and 6563 
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irretrievable commitments of resources.  Unavoidable adverse environmental impacts are impacts 6564 

that would occur after implementation of all feasible mitigation measures.  The relationship 6565 

between short-term uses of the environment and maintaining and enhancing long-term 6566 

productivity addresses issues associated with the condition and maintenance of existing 6567 

environmental resources used to support the Proposed Action and the utility of these resources 6568 

after their use.  Resources that would be irreversibly and irretrievably committed are those that 6569 

cannot be recovered or recycled and those that are consumed or reduced to unrecoverable forms. 6570 

5.15.1 Unavoidable Adverse Environmental Impacts 6571 

Ongoing activities at LANL under any of the three alternatives analyzed in this SWEIS could 6572 

result in unavoidable adverse impacts on the human environment.  In general, these impacts 6573 

would be minimal and would come from incremental impacts attributed to ongoing LANL 6574 

operations. 6575 

Ongoing activities at LANL will continue to result in unavoidable radiation and chemical 6576 

exposure to workers and the public.  Generation of radioactive isotopes under any of the three 6577 

alternatives is unavoidable.  Radioactive waste generated during operations would be collected, 6578 

treated, stored, and eventually removed for suitable recycling or disposal in accordance with 6579 

applicable DOE and EPA regulations. 6580 

Operations at LANL under any of the three alternatives would have minimal unavoidable adverse 6581 

impacts from air emissions.  Air emissions include various chemical or radiological constituents 6582 

in the routine emissions typical of nuclear facility operations.  Decontamination and 6583 

decommissioning of buildings could result in the one-time generation of radioactive and 6584 

nonradioactive waste material that could affect storage requirements.  This could produce 6585 

unavoidable impacts on the amount of available and anticipated storage space and the 6586 

requirements of disposal facilities at LANL. 6587 

Temporary construction impacts associated with the construction of new facilities at LANL also 6588 

would be unavoidable.  These impacts would include generation of fugitive dust, and noise, as 6589 

well as increased construction vehicle traffic. 6590 

5.15.2  Relationship Between Local Short-Term Uses of the Environment and Maintenance 6591 

and Enhancement of Long-Term Productivity 6592 

Ongoing operations at LANL under any of the three alternatives would require short-term 6593 

commitments of resources and permanent commitments of certain resources (such as energy).  6594 

Environmental resources have already been committed to continuing operations at LANL.  6595 

Additional commitments would serve to maintain existing environmental conditions with little or 6596 

no impact on the long-term productivity of the environment. 6597 

Short-term commitments of resources would include space and materials required to construct 6598 

new buildings; new operations support facilities; transportation; and disposal resources and 6599 

materials for continued LANL operations.  Workers, the public, and the environment could be 6600 

exposed to increased amounts of hazardous and radioactive materials over the period of this 6601 
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SWEIS analysis due to relocation of materials, including process emissions, and handling of 6602 

radioactive waste. 6603 

Regardless of changes in the location and levels of activities at LANL Key Facilities, additional 6604 

air emissions could introduce small amounts of radiological and nonradiological constituents to 6605 

the air in the region around LANL.  These emissions would result in additional loading and 6606 

exposure, but would not be expected to impact compliance with air quality or radiation exposure 6607 

standards at LANL.  There would be no significant residual environmental effects on long-term 6608 

environmental viability. 6609 

Management and disposal of additional sanitary solid waste and nonrecyclable radiological waste 6610 

would require the use of energy and space at LANL treatment, storage, or disposal facilities or at 6611 

replacement offsite disposal facilities.  Regardless of location, the land required to meet solid 6612 

waste needs at LANL would require a long-term commitment of terrestrial resources.  Activities 6613 

being considered at LANL, such as consolidation of new facilities, could result in further 6614 

disturbance, use, and commitment of previously undisturbed land.  Ultimately, after closure of 6615 

facilities at LANL, NNSA plans to decontaminate and decommission the buildings and 6616 

equipment and restore them to brownfield sites that could be made available for future reuse. 6617 

5.15.3 Irreversible and Irretrievable Commitments of Resources 6618 

Irreversible and irretrievable commitments of resources unanticipated in the 1999 SWEIS would 6619 

include mineral resources consumed during the life of certain projects and energy and water used 6620 

to operate buildings and facilities at LANL.  Commitments of capital, energy, labor, and 6621 

materials are generally irreversible. 6622 

Energy expended would be in the form of fuel for equipment and vehicles, electricity for facility 6623 

operations, and human labor.  Changes in LANL operations could generate nonrecyclable waste 6624 

streams such as radiological and nonradiological solid waste and some wastewater.  Certain 6625 

materials and equipment used during operations, however, could be recycled when buildings are 6626 

decontaminated and decommissioned. 6627 

Operations at LANL require water, electricity, and diesel fuel.  These resources are discussed in 6628 

Section 5.8.2. 6629 

Disposal of hazardous and radioactive wastes also would cause irreversible and irretrievable 6630 

commitments of land, mineral, and energy resources. 6631 

 6632 
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6.0   APPLICABLE LAWS, REGULATIONS, AND OTHER 1 

REQUIREMENTS 2 

As part of the National Environmental Policy Act (NEPA) process, an agency must consider 3 

whether an action could threaten a violation of any Federal, state, or local law or requirement 4 

(40 Code of Federal Regulations [CFR] Part 1508.27) or require a permit, license, or other 5 

entitlement (40 CFR Part 1502.25).  This chapter identifies and summarizes the major 6 

environmental requirements, agreements, and permits that could be required to support the Site-7 

Wide Environmental Impact Statement for Continued Operation of Los Alamos National 8 

Laboratory, Los Alamos, New Mexico (SWEIS). 9 

A number of Federal environmental laws affect environmental protection, health, safety, 10 

compliance, and consultation at every U.S. Department of Energy (DOE) location.  In addition, 11 

certain environmental requirements have been delegated to state authorities for enforcement and 12 

implementation and state legislatures have passed laws to protect human health and safety and 13 

the environment.  It is DOE policy to conduct its operations in a manner that ensures the 14 

protection of public health, safety, and the environment through compliance with all applicable 15 

Federal and state laws, regulations, DOE Orders, and other requirements. 16 

The alternatives analyzed in this SWEIS involve either the operation of existing DOE facilities or 17 

the construction and operation of new DOE facilities.  Actions required to comply with laws, 18 

regulations, and other Federal and State of New Mexico requirements may depend on whether a 19 

facility is newly built (preoperational), operational, undergoing decontamination and 20 

decommissioning, or incorporated in whole or in part into an existing facility. 21 

Requirements governing the continuation of LANL operations arise primarily from six sources: 22 

Congress, Federal agencies, Executive Orders, legislatures of the affected states, state agencies, 23 

and local governments.  In general, Federal statutes establish national policies, create broad legal 24 

requirements, and authorize Federal agencies to create regulations that conform to the statutes.  25 

Detailed implementation of these statutes is delegated to various Federal agencies such as DOE, 26 

the U.S. Department of Transportation (DOT), and the U.S. Environmental Protection Agency 27 

(EPA).  For many environmental laws under EPA jurisdiction, state agencies may be delegated 28 

responsibility for the majority of program implementation activities, such as permitting and 29 

enforcement, but EPA usually retains oversight of the delegated program. 30 

Some applicable laws such as NEPA, the Endangered Species Act, and the Emergency Planning 31 

and Community Right-To-Know Act require specific reports and consultations rather than 32 

ongoing permits or activities.  These are satisfied through the legal and regulatory process, 33 

including the preparation of this SWEIS. 34 

35 

Chapter 6 provides an update to the laws, regulations, agreements, and consultations that relate to 
environmental protection at the Los Alamos National Laboratory (LANL). 
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Other applicable laws establish general requirements that must be satisfied, but do not include 35 

processes (such as the issuance of permits or licenses) that consider compliance prior to specific 36 

violations or other events that trigger their provisions.  These include the Toxic Substances 37 

Control Act (TSCA) (affecting polychlorinated biphenyl transformers and other designated 38 

substances); the Federal Insecticide, Fungicide, and Rodenticide Act (affecting pesticide and 39 

herbicide applications); the Hazardous Materials Transportation Act; and (in the event of a spill 40 

of a hazardous substance) the Comprehensive Environmental Response, Compensation, and 41 

Liability Act (Superfund). 42 

Executive Orders establish policies and requirements for Federal agencies.  Executive Orders are 43 

applicable to Executive branch agencies, but do not have the force of law or regulation. 44 

In addition to implementing some Federal programs, state legislatures develop their own laws to 45 

supplement as well as implement Federal laws for protection of air and water quality and 46 

groundwater.  State legislation in New Mexico addresses solid and hazardous waste management 47 

programs, locally rare or endangered species, and local resource, historic, and cultural values.  48 

The laws of local governments add a further level of protection of the public, often focusing on 49 

zoning, utilities, and public health and safety concerns. 50 

Regulatory agreements and compliance orders also may be initiated to establish responsibilities 51 

and timeframes for Federal facilities to comply with provisions of applicable Federal and state 52 

laws.  Other agreements, memoranda of understanding, and formalized arrangements also 53 

establish cooperative relationships and requirements. 54 

The actions being considered in this SWEIS would be all located on LANL property controlled 55 

by the National Nuclear Security Administration (NNSA).  NNSA has authority to regulate some 56 

environmental activities, as well as the health and safety aspects of nuclear facilities operations.  57 

The Atomic Energy Act of 1954, as amended, is the principal authority for DOE regulatory 58 

activities not externally regulated by other Federal or state agencies.  Regulation of DOE 59 

activities is primarily established through the use of DOE Orders and regulations. 60 

External environmental laws, regulations, and Executive Orders can be categorized as applicable 61 

to either broad environmental planning and consultation requirements or regulatory 62 

environmental protection and compliance activities, although some requirements are applicable 63 

to both planning activities and ongoing operations. 64 

Section 6.1 of this chapter discusses major applicable Federal laws, regulations, and permits that 65 

impose nuclear safety and environmental protection requirements on the activities conducted at 66 

LANL.  Each of the applicable regulations and statutes establishes how activities are to be 67 

conducted or how potential releases of pollutants are to be controlled or monitored.  They include 68 

requirements for issuing permits or licenses for new operations or new emission sources and for 69 

amending existing permits or licenses to allow new types of operations at existing sources. 70 

71 
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Section 6.2 discusses new or revised Executive Orders that may be applicable to LANL 71 

activities.  Section 6.3 identifies DOE Orders for compliance with the Atomic Energy Act, the 72 

Occupational Safety and Health Act, and other environmental, safety, and health requirements 73 

that may be applicable to LANL activities.  Section 6.4 identifies state and local laws, 74 

regulations, permits and ordinances, as well as local agreements that potentially impact LANL. 75 

Consultations with applicable agencies and federally recognized Native American Nations are 76 

discussed in Section 6.5. 77 

6.1 Applicable Federal Laws, Regulations, and Permits 78 

This section describes the Federal environmental, safety, and health laws and regulations and 79 

permits that could apply to LANL.  These regulations address such areas as energy conservation, 80 

administrative requirements and procedures, nuclear safety, and classified information.  81 

Activities under all alternatives would need to be conducted in compliance with applicable 82 

Federal laws, regulations, and permits.  Chapter 4 describes the resources at LANL that are 83 

potentially addressed by these laws, regulations, and permits.  Chapter 5 discusses the potential 84 

impacts to those resources under each alternative.  Consultations with applicable agencies and 85 

federally recognized Native American Nations as required by Federal laws and regulations are 86 

discussed in Section 6.5. 87 

The major Federal laws and regulations, Executive Orders, and other requirements that currently 88 

apply or could apply in the future to the various alternatives analyzed in this SWEIS are 89 

identified in Table 6–1.  For ease of identification, laws are identified in the table with a United 90 

States Code (U.S.C.) or Public Law citation; regulations are identified with a CFR citation; and 91 

Executive Orders are listed in italics.  This table does not include DOE Orders, which are 92 

provided in Section 6.3, nor does it include state requirements, which are provided in 93 

Section 6.4. 94 

American Indian Religious Freedom Act of 1978 (42 U.S.C. 1996)—This Act reaffirms 95 

American Indian religious freedom under the First Amendment and sets U.S. policy to protect 96 

and preserve the inherent and constitutional right of American Indians to believe, express, and 97 

exercise their traditional religions.  The Act requires that Federal actions avoid interfering with 98 

access to sacred locations and traditional resources that are integral to the practice of religions.  99 

Antiquities Act of 1906, as amended (16 U.S.C. 431 et seq.)—This Act protects historic and 100 

prehistoric ruins, monuments, and antiquities, including paleontological resources, on federally 101 

controlled lands from appropriation, excavation, injury, and destruction without permission. 102 

Archaeological and Historic Preservation Act of 1960, as amended (16 U.S.C. 469 et seq. 103 

469c-1)—The purpose of this Act is to preserve historical and archaeological data (including 104 

relics and specimens) that might otherwise be irreparably lost or destroyed as the result of 105 

Federal actions. 106 

107 
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Table 6–1  Potentially Applicable Environmental, Safety, and Health Laws, Regulations, 107 

and Executive Orders  108 

Laws, Regulations, Orders, Other Requirements Citation 

Radioactive Materials and Waste Management 

Atomic Energy Act of 1954, as amended 42 U.S.C. 2011 et seq. 

“Byproduct Material” 10 CFR Part 962 

“Environmental Radiation Protection Standards for Management of Spent 
Nuclear Fuel, High-Level and Transuranic Radioactive Materials” 

40 CFR Part 191 

Low-Level Radioactive Waste Policy Act of 1980, as amended 42 U.S.C. 2021 et seq. 

Waste Isolation Pilot Plant Land Withdrawal Act, as amended Public Law 102-579 

Ecological Resources 

Bald and Golden Eagle Protection Act of 1973, as amended 16 U.S.C. 668 et seq. 

Endangered Species Act of 1973, as amended 16 U.S.C. 1531 et seq. 

Fish and Wildlife Coordination Act  16 U.S.C. 661 et seq. 

Invasive Species Executive Order 13112 

Migratory Bird Treaty Act of 1918, as amended 16 U.S.C. 703 et seq. 

Protection of Wetlands Executive Order 11990 

Cultural and Paleontological Resources 

American Indian Religious Freedom Act of 1978 42 U.S.C. 1996 

Antiquities Act of 1906, as amended 16 U.S.C. 431 et seq. 

Archaeological and Historic Preservation Act of 1960, as amended 16 U.S.C. 469 et seq. 

Archaeological Resources Protection Act of 1979, as amended 16 U.S.C. 470aa et seq. 

Consultation and Coordination with Indian Tribal Governments Executive Order 13175 

Department of Commerce, Justice, and State, the Judiciary, and Related 
Agencies Appropriations Act, 1998 

Public Law 105-119 

Indian Sacred Sites Executive Order 13007 

Manhattan Project National Historical Park Study Act Public Law 108-340 

National Historic Preservation Act of 1966, as amended 16 U.S.C. 470 et seq. 

National Historic Preservation Executive Order 11593  

Native American Graves Protection and Repatriation Act of 1990 25 U.S.C. 3001 et seq. 

Preserve America Executive Order 13287 

“Protection of Historic and Cultural Properties” 36 CFR Part 800 

Worker Safety and Health 

“Occupational Radiation Protection” 10 CFR Part 835 

Occupational Safety and Health Act of 1970 29 U.S.C. 651 et seq. 

Seismic Safety of Federal and Federally Assisted or Regulated New 
Building Construction 

Executive Order 12699 

Radiological Safety Oversight and Radiation Protection 

  

“Nuclear Safety Management” 10 CFR Part 830  

Transportation 

Hazardous Materials Transportation Act of 1975, as amended 49 U.S.C. 5101 et seq. 

“Packaging and Transportation of Radioactive Material” 10 CFR Part 71 

Emergency Planning, Pollution Prevention, and Conservation 

Assignment of Emergency Preparedness Responsibilities Executive Order 12656 

Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (also known as Superfund) 

42 U.S.C. 9601 et seq. 
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Laws, Regulations, Orders, Other Requirements Citation 

Emergency Planning and Community Right-to-Know Act  42 U.S.C. 11001 et seq. 

Energy Efficiency and Water Conservation at Federal Facilities Executive Order 12902 

Federal Compliance with Pollution Control Standards, as amended by 
Executive Order 12580, Superfund Implementation 

Executive Order 12088 

Federal Emergency Management, as amended  Executive Order 12148 

Greening the Government through Efficient Energy Management Executive Order 13123 

Greening the Government through Leadership in Environmental 
Management 

Executive Order 13148 

Greening the Government through Waste Prevention, Recycling, and 
Federal Acquisition 

Executive Order 13101 

Pollution Prevention Act of 1990 42 U.S.C. 13101 et seq. 

Proliferation of Weapons of Mass Destruction Executive Order 12938 

Right-to-Know Laws and Pollution Prevention Requirements Executive Order 12856 

Environmental Justice and Protection of Children 

Federal Actions to Address Environmental Justice in Minority Populations 
and Low-Income Populations 

Executive Order 12898 

Protection of Children from Environmental Health Risks and Safety Risks Executive Order 13045 

Environmental Quality 

“Council on Environmental Quality National Environmental Policy Act 
Regulations” 

40 CFR Part 1500 et seq. 

National Environmental Policy Act of 1969 42 U.S.C. 4321 et seq. 

“National Environmental Policy Act Implementing Procedures” 10 CFR Part 1021  

Protection and Enhancement of Environmental Quality Executive Order 11514 

Air Quality and Noise 

Clean Air Act of 1970, as amended 42 U.S.C. 7401 et seq. 

“National Emission Standards for Hazardous Air Pollutants” 40 CFR Part 61 

“National Emission Standards for Hazardous Air Pollutants for Source 
Categories” 

40 CFR Part 63 

Noise Control Act of 1972, as amended 42 U.S.C. 4901 et seq. 

Water Resources 

Clean Water Act of 1972, as amended 33 U.S.C. 1251 et seq. 

“Compliance with Floodplain/Wetlands Environmental Review 
Requirements” 

10 CFR Part 1022 

“EPA-Administered Permit Programs: The National Pollutant Discharge 
Elimination System” 

40 CFR Part 122 

Floodplain Management Executive Order 11988 

“National Primary Drinking Water Regulations” 40 CFR Part 141 

Safe Drinking Water Act of 1974, as amended 42 U.S.C. 300(f) et seq. 

Hazardous Waste and Materials Management 

Federal Facility Compliance Act of 1992 42 U.S.C. 6961 et seq. 

“Select Agents and Toxins” 42 CFR Part 73 
(see Appendix C of this SWEIS) 

Solid Waste Disposal Act of 1965, as amended 42 U.S.C. 6901 et seq.) 

Toxic Substances Control Act of 1976 15 U.S.C. 2601 et seq. 

U.S.C. = United States Code, CFR = Code of Federal Regulations. 
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Archaeological Resources Protection Act of 1979, as amended (16 U.S.C. 470aa et seq.)—110 

This Act requires a permit for any excavation or removal of archaeological resources from 111 

Federal or American Indian lands.  Excavation must be undertaken to further archaeological 112 

knowledge in the public interest, and resources removed are to remain the property of the United 113 

States.  The law requires that whenever any Federal agency finds that its activities may cause 114 

irreparable loss or destruction of significant scientific, prehistoric, or archaeological data, the 115 

agency must notify the U.S. Department of the Interior and may request that the Department of 116 

Interior undertake the recovery, protection, and preservation of such data.  Consent must be 117 

obtained from the American Indian Tribe or Federal agency that has authority over the land on 118 

which a resource is located before issuance of a permit, and the permit must contain the terms 119 

and conditions requested by the Tribe or Federal agency.  120 

Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.) as amended by the Price-Anderson 121 

Act—The Act provides fundamental jurisdictional authority to DOE and the U.S. Nuclear 122 

Regulatory Commission (NRC) over governmental and commercial use of nuclear materials.  123 

The Atomic Energy Act authorizes DOE to establish standards to protect health or minimize 124 

dangers to life or property for activities under DOE jurisdiction.  DOE has issued a series of 125 

Departmental Orders to establish an extensive system of standards and requirements to ensure 126 

safe operation of DOE facilities (see Section 6.3).   127 

DOE regulations are found in Title 10 of the CFR.  The DOE regulations that are most relevant to 128 

radioactive materials and waste management include: 129 

• “Nuclear Safety Management” (10 CFR Part 830), 130 

• “Occupational Radiation Protection” (10 CFR Part 835), and 131 

• “Byproduct Material” (10 CFR Part 962). 132 

The Atomic Energy Act also gives EPA the authority to develop generally applicable standards 133 

for protection of the general environment from radioactive materials.  EPA has promulgated 134 

several regulations under this authority.  The EPA regulation that is relevant to the radioactive 135 

waste and materials management activities addressed by this SWEIS is the “Environmental 136 

Radiation Protection Standards for Management and Disposal of Spent Nuclear Fuel, High-Level 137 

and Transuranic Radioactive Wastes” (40 CFR Part 191).  This regulation establishes radiation 138 

standards for the management and storage of spent nuclear fuel, high-level radioactive waste, and 139 

transuranic waste at facilities regulated by NRC or Agreement States, as well as radiation 140 

standards for management and storage of spent nuclear fuel, high-level radioactive waste, and 141 

transuranic waste at disposal facilities operated by DOE that are not regulated by NRC or 142 

Agreement States.  The regulation also establishes limitations on radiation doses that might occur 143 

after closure of the disposal system.  These standards include both individual protection 144 

requirements and groundwater protection standards. 145 

The Price-Anderson Act – signed into law in 1957 as an amendment to the Atomic Energy Act of 146 

1954—provides for payment of public liability claims in the event of a nuclear incident.  The 147 

following are key features of this Act: 148 

• Assures the availability of billions of dollars to compensate members of the public who 149 

suffer a loss as the result of a nuclear incident;  150 
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• Establishes a simplified claim process for the public to expedite recovery for losses;  151 

• Provides for immediate emergency reimbursement for costs associated with any 152 

evacuation that may be ordered;  153 

• Establishes liability limits for each nuclear incident involving commercial nuclear energy 154 

and government use of nuclear materials; and  155 

• Guarantees that the Federal Government will review the need for compensation beyond 156 

that provided (NEI 2005). 157 

Bald and Golden Eagle Protection Act of 1973, as amended (16 U.S.C. 668 et seq.)—The 158 

Bald and Golden Eagle Protection Act, as amended, makes it unlawful to take, pursue, molest, or 159 

disturb bald (American) and golden eagles, their nests, or their eggs anywhere in the United 160 

States.  A permit must be obtained from the U.S. Department of the Interior to relocate a nest that 161 

interferes with resource development or recovery operations.  162 

Clean Air Act of 1970, as amended (42 U.S.C. 7401 et seq.)—The Clean Air Act is intended to 163 

“protect and enhance the quality of the Nation’s air resources so as to promote the public health 164 

and welfare and the productive capacity of its population.”  Section 118 of the Clean Air Act 165 

(42 U.S.C. 7418) requires that each Federal agency with jurisdiction over any property or facility 166 

engaged in any activity that might result in the discharge of air pollutants comply with “all 167 

Federal, state, interstate, and local requirements” regarding the control and abatement of air 168 

pollution.  169 

Section 109 of the Clean Air Act (42 U.S.C. 7409 et seq.) directs EPA to set national ambient air 170 

quality standards for criteria pollutants.  EPA has identified and set national ambient air quality 171 

standards under 40 CFR Part 50 for the following criteria pollutants: particulate matter, sulfur 172 

dioxide, carbon monoxide, ozone, nitrogen dioxide, and lead.  Section 111 of the Clean Air Act 173 

(42 U.S.C. 7411) requires establishment of national standards of performance for new or 174 

modified stationary sources of atmospheric pollutants.  Section 160 of the Clean Air Act 175 

(42 U.S.C. 7470 et seq.) requires that specific emission increases be evaluated prior to permit 176 

approval to prevent significant deterioration of air quality.  Section 112 of the Clean Air Act 177 

(42 U.S.C. 7412) requires specific standards for releases of hazardous air pollutants (including 178 

radionuclides). 179 

Emissions of air pollutants are regulated by EPA under 40 CFR Parts 50 through 99.  Emissions 180 

of radionuclides and hazardous air pollutants from DOE facilities are regulated under the 181 

National Emissions Standards for Hazardous Air Pollutants Program (40 CFR Part 61 and 182 

40 CFR Part 63, respectively).  183 

Clean Water Act of 1972, as amended (33 U.S.C. 1251 et seq.)—The Clean Water Act, which 184 

amended the Federal Water Pollution Control Act, was enacted to “restore and maintain the 185 

chemical, physical, and biological integrity of the Nation’s water.”  The Clean Water Act 186 

prohibits the “discharge of toxic pollutants in toxic amounts” to navigable waters of the United 187 

States.  Section 313 of the Clean Water Act requires all branches of the Federal Government 188 

engaged in any activity that might result in a discharge of runoff of pollutants to surface waters to 189 

comply with Federal, state, interstate, and local requirements. 190 
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Section 404 of the Clean Water Act gives the U.S. Army Corps of Engineers permitting authority 191 

over activities that discharge dredge or fill materials into waters of the United States, including 192 

wetlands. 193 

The Clean Water Act also provides guidelines and limitations for effluent discharges from 194 

point-source discharges and establishes the National Pollutant Discharge Elimination System 195 

(NPDES) permit program.  The NPDES program is administered by EPA, pursuant to regulations 196 

in 40 CFR Part 122 et seq., and authority may be delegated to states.  Sections 401 through 405 197 

of the Water Quality Act of 1987 added Section 402(p) to the Clean Water Act, which requires 198 

EPA to establish regulations for permits for stormwater discharges associated with industrial 199 

activities, including construction activities disturbing 5 or more acres (2 hectares) (64 Federal 200 

Register [FR] 68721).  After March 2003, the threshold for obtaining a permit was lowered to 201 

1 acre (0.4 hectare).  Stormwater provisions of the NPDES program are set forth at 202 

40 CFR Part 122.26.  Permit modifications are required if discharge effluent is altered.  The State 203 

of New Mexico is now seeking authorization for the NPDES program so that it will have 204 

authority to administer the program instead of EPA.  Currently, New Mexico is not authorized, 205 

and EPA Region 6 administers all LANL NPDES issues and permits.  The State is expecting to 206 

be authorized by the end of 2006. 207 

Many water-related permits for LANL have been issued or are awaiting approval (see  208 

Table 6–2).  The EPA and DOE entered into a Federal Facility Compliance Agreement 209 

(Agreement) pursuant to the Clean Water Act (EPA 2005a).  The purpose of the Agreement is to 210 

establish a compliance program for the regulation of stormwater discharges from Solid Waste 211 

Management Units and Areas of Concern at LANL until those sources are regulated by an 212 

individual stormwater permit issued by EPA pursuant to the NPDES.  The purpose of the 213 

compliance program is to provide a schedule to ensure compliance with the NPDES stormwater-214 

permitting program.  The scope of this Agreement is limited to providing a compliance program 215 

for the regulation of stormwater discharges from solid waste management units (SWMUs) and 216 

Areas of Concern at LANL in lieu of LANL’s Stormwater Multi-Sector General Permit 217 

(EPA 2005a). 218 

The discharge of stormwater at LANL is regulated by NPDES Stormwater Multi-Sector General 219 

Permit Numbers NMR05A734 (University of California) and NMR05A735 (DOE) (the “General 220 

Permit”), which became effective on December 23, 2000, pursuant to 65 FR 64746 (October 30, 221 

2000).  The point source discharges of stormwater regulated by the General Permit include 222 

LANL’s SWMUs (EPA 2005a).  223 

Since 2003, the General Permit has been in transition.  Stormwater discharges from LANL 224 

SWMUs ultimately will be regulated under an individual NPDES permit specific to the SWMUs. 225 

LANL submitted the first part of the individual permit application in late 2004.  When granted, 226 

this individual permit will replace existing SWMU coverage under the General Permit (see 227 

Table 6–2). 228 

229 
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Table 6–2  Federal Permits 229 
Category Approved Activity Issue Date Expiration Date 

Clean Water Act/NPDES - 
Permit Number NM0028355 

Discharge of industrial and sanitary 
liquid effluents.  (This is a single 
permit covering many of LANL’s 
industrial and sanitary discharges.  
The permit covers 17 total outfalls.) 

 February 1, 2001 January 31, 2005 (Permit 
has been administratively 
continued.) 

Clean Water Act/NPDES 
Multi-Sector General Permit 
Number NMR05A734 
(University of California) 
and NMR05A735 (DOE)  

Multi-Sector General Permit-
Stormwater discharges from 
industrial activities.  

October 30, 2000 October 30, 2005  
 

Clean Water Act/NPDES  General Permit for Stormwater 
discharges from construction 
activities 

Varies.  A new General 
Construction Permit will 
be needed after 2008. 

July 1, 2008 

Clean Water Act Sections 
404/401 

Individual Dredge and Fill permits 
for work within perennial, 
intermittent, or ephemeral 
watercourses. 

Varies Varies 

Toxic Substances Control 
Act Disposal Authorization 

Disposal of polychlorinated 
biphenyls at Technical Area 54, 
Area G 

June 25, 1996 June 25, 2001 (Permit 
has been administratively 
continued.) 

NPDES = National Pollutant Discharge Elimination System. 
Sources:  EPA 2005a, LANL 2006b. 
 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 230 

1980 (42 U.S.C. 9601 et seq.) (also known as Superfund)—CERCLA provides among other 231 

things:  (1) a program for emergency response to and reporting of a release or threat of a release 232 

of a hazardous substance to the environment; and (2) a statutory framework for remediation of 233 

hazardous substance releases from private, state, and Federal sites.  Using the Hazard Ranking 234 

System, contaminated sites are ranked and may be included on the National Priorities List. 235 

Section 120 of CERCLA specifies requirements for investigations, remediation, and natural 236 

resource restoration, as necessary, at Federal facilities, and also provides reporting requirements 237 

for hazardous substance contamination on properties to be transferred.  LANL is not on the 238 

National Priorities List.  Potential release sites at LANL are investigated and remediated under 239 

state authorities (see Section 6.4 for further discussion).  240 

Department of Commerce, Justice, and State, the Judiciary, and Related Agencies 241 

Appropriations Act, 1998 (Public Law 105-119)—Section 632 of the Act directed the 242 

Secretary of Energy to identify and convey to the Incorporated County of Los Alamos, 243 

New Mexico, or to the designee of Los Alamos County, and to transfer to the Secretary of the 244 

Interior in trust for the Pueblo of San Ildefonso, parcels of land under the jurisdictional 245 

administrative control of the Secretary at or in the vicinity of LANL that meet certain identified 246 

criteria.  DOE prepared the Final Environmental Impact Statement for the Conveyance and 247 

Transfer of Certain Land Tracts Administered by the U.S. Department of Energy and Located at 248 

Los Alamos National Laboratory, Los Alamos and Santa Fe Counties, New Mexico 249 

(DOE 1999d) to examine potential environmental impacts associated with conveyance and 250 

transfer of identified land parcels.  A Record of Decision for this action was issued in 251 

December 1999.  Remedial actions (required in some parcels) and conveyances and transfers are 252 

ongoing.  253 
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Emergency Planning and Community Right-to-Know Act (42 U.S.C. 11001 et seq.)—This 254 

amendment to CERCLA requires that facilities provide notice to and coordinate emergency 255 

planning with communities and government agencies concerning inventories and any unplanned 256 

releases of specific hazardous chemicals.  EPA implements this Act under regulations found in 257 

40 CFR Parts 355, 370, and 372.  Under Subtitle A of this Act, Federal facilities are required to 258 

provide information to and coordinate with local and state emergency response planning 259 

authorities, to ensure that emergency plans are sufficient to respond to unplanned releases of 260 

hazardous substances.  Implementation of the provisions of this Act at LANL began voluntarily 261 

in 1987, and chemical inventories and emissions have been reported annually since 1988. 262 

Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.)—This Act is intended to prevent the 263 

further decline of endangered and threatened species and to restore these species and their 264 

habitats.  Section 7 of the Act requires Federal agencies that have reason to believe that a 265 

prospective action may affect an endangered or threatened species or its habitat to consult with 266 

the U.S. Fish and Wildlife Service of the U.S. Department of the Interior or the National Marine 267 

Fisheries Service of the U.S. Department of Commerce to ensure the action does not jeopardize 268 

the species or destroy its habitat.  If, despite reasonable and prudent measures to avoid or 269 

minimize such impacts, the species or its habitat would be jeopardized by the action, a review 270 

process is specified to determine whether the action may proceed as an incidental taking 271 

(50 CFR Part 17). 272 

Federal Facility Compliance Act of 1992 (42 U.S.C. 6961 et seq.)—The Federal Facility 273 

Compliance Act, enacted on October 6, 1992, amended the Resource Conservation and Recovery 274 

Act (RCRA).  The Act made Federal facilities subject to potential fines and penalties for 275 

violations of RCRA, the law that sets requirements for management of hazardous waste.  Prior to 276 

its passage, mixed waste stored at DOE sites generally did not comply with RCRA mixed waste 277 

land-disposal restrictions because of a lack of treatment options.  The Act required DOE to:  278 

(1) prepare and submit a national inventory report identifying its mixed waste volume, 279 

characteristics, treatment capacity, and available technologies; and (2) prepare and submit (to the 280 

appropriate state or EPA regulators) Site Treatment Plans for developing or using the needed 281 

treatment capacity along with schedules for treating the mixed waste at each DOE site.  282 

LANL’s approved Site Treatment Plan is enforced by a Compliance Order issued by the 283 

New Mexico Environment Department in October 1995.  It is available for review at the DOE 284 

Headquarters reading room, the DOE Center for Environmental Management Information, and 285 

the LANL reading room (see Section 6.4 for further discussion). 286 

Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.)—The Fish and Wildlife 287 

Coordination Act promotes effective planning and cooperation between Federal, state, public, 288 

and private agencies for the conservation and rehabilitation of the Nation’s fish and wildlife and 289 

authorizes the U.S. Department of the Interior to provide assistance.  This Act requires 290 

consultation with the U.S. Fish and Wildlife Service on the possible effects to wildlife from 291 

construction, projects, or activities affecting bodies of water in excess of 10 acres 292 

(approximately 4 hectares) in surface area.  This Act also requires consultation with the head of 293 

the state agency that administers wildlife resources in the affected state. 294 
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Hazardous Materials Transportation Act of 1975, as amended (49 U.S.C. 5101 et seq.)—The 295 

Hazardous Materials Transportation Act of 1975, as amended, requires the U.S. Department of 296 

Transportation to prescribe uniform national regulations for transportation of hazardous materials 297 

(including radioactive materials).  Most state and local regulations regarding such transportation 298 

that are not substantively the same as the U.S. Department of Transportation regulations are 299 

preempted (49 U.S.C. 5125).  This, in effect, allows state and local governments to enforce only 300 

the Federal regulations, not to change or expand upon them. 301 

This program is administered by the Research and Special Programs Administration of the 302 

U.S. Department of Transportation, which, when covering the same activities, coordinates its 303 

regulations with NRC (under the Atomic Energy Act) and EPA (under RCRA).  The 304 

U.S. Department of Transportation regulations, which may be found under 49 CFR Parts 171 305 

through 178 and 49 CFR Parts 383 through 397, contain requirements for identifying a material 306 

as hazardous or radioactive.  These regulations interface with the NRC regulations for identifying 307 

material, but U.S. Department of Transportation hazardous material regulations govern the 308 

hazard communication (such as marking, labeling, vehicle placarding, and emergency response 309 

information) and shipping requirements.  Requirements for transport by rail, air, and public 310 

highway are included.  In addition, EPA regulations at 40 CFR Part 262 apply to off-site 311 

transportation of hazardous wastes from LANL. 312 

Public access to many portions of the LANL facility is controlled at all times through the use of 313 

gates and guards.  On-site transportation of hazardous materials, wastes, and contaminated 314 

equipment that is conducted entirely on DOE property is subject to applicable DOE directives 315 

and safety requirements set forth in 10 CFR Part 830 Subpart B.  Off-site transportation of 316 

hazardous materials, wastes, and contaminated equipment from LANL over public highways is 317 

subject to applicable U.S. Department of Transportation and EPA regulations, as well as to 318 

applicable DOE directives. 319 

The NRC Packaging and Transportation of Radioactive Material (10 CFR Part 71) regulations 320 

include detailed packaging design requirements and package certification testing requirements.  321 

Complete documentation of design and safety analysis and the results of required certification 322 

tests are submitted to NRC to certify the package for use.  This certification testing involves the 323 

following components: heat, physical drop onto an unyielding surface, water submersion, 324 

puncture by dropping the package onto a steel bar, and gas tightness. 325 

Low-Level Radioactive Waste Policy Act of 1980, as amended (42 U.S.C. 2021 et seq.)—This 326 

Act amended the Atomic Energy Act to specify that the Federal Government is responsible for 327 

disposal of low-level radioactive waste generated by certain activities, and that each state is 328 

responsible for disposal of other low-level radioactive waste generated within its borders.  It 329 

provides for and encourages interstate compacts to carry out state responsibilities.  As a result of 330 

this Act, low-level radioactive waste owned or generated by DOE remains the responsibility of 331 

the Federal Government. 332 

Manhattan Project National Historical Park Study Act (Public Law 108-340)—This Act was 333 

written to direct the Secretary of the Interior to conduct a study on the preservation and 334 

interpretation of the historic sites of the Manhattan Project for potential inclusion in the National 335 

Park System (October 18, 1998). 336 
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Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. 703 et seq.)—The Migratory Bird 337 

Treaty Act, as amended, is intended to protect birds that follow common migration patterns 338 

across the United States, Canada, Mexico, Japan, and Russia.  It regulates the harvest of 339 

migratory birds by specifying conditions such as mode of harvest, hunting seasons, and bag 340 

limits.  The Act stipulates that it is unlawful, unless permitted by regulations, to “pursue, hunt, 341 

take, capture, kill, attempt to take, capture or kill, possess, …any migratory bird…or any part, 342 

nest, or egg of any such bird.”  Although no permit for this project is required under the Act, 343 

DOE is required to consult with the U.S. Fish and Wildlife Service regarding impacts on 344 

migratory birds and to avoid or minimize these effects in accordance with the U.S. Fish and 345 

Wildlife Service Mitigation Policy.  A split of authority currently exists between Federal courts 346 

regarding whether this Act applies to Federal agencies.  347 

National Environmental Policy Act (NEPA) of 1969 (42 U.S.C. 4321 et seq.)—The purposes 348 

of NEPA of 1969, as amended, are to: (1) declare a national policy that will encourage 349 

productive and enjoyable harmony between man and his environment, (2) promote efforts that 350 

will prevent or eliminate damage to the environment and biosphere and stimulate the health and 351 

welfare of man, (3) enrich the understanding of the ecological systems and natural resources 352 

important to the Nation, and (4) establish a Council on Environmental Quality (CEQ).  NEPA 353 

establishes a national policy requiring that Federal agencies consider the environmental impacts 354 

of major Federal actions significantly affecting the quality of the human environment before 355 

making decisions and taking actions to implement those decisions.  Implementation of NEPA 356 

requirements in accordance with CEQ regulations (40 CFR Parts 1500 to 1508) can result in a 357 

categorical exclusion, an environmental assessment and Finding of No Significant Impact, or an 358 

environmental impact statement.  This SWEIS was prepared in accordance with NEPA 359 

requirements, CEQ regulations (40 CFR Part 1500 et seq.), and DOE provisions for 360 

implementing the procedural requirements of NEPA (10 CFR Part 1021; DOE Order 451.1B, 361 

Change 1).  It discusses reasonable alternatives and their potential environmental consequences. 362 

National Historic Preservation Act of 1966, as amended (16 U.S.C. 470 et seq.)—The Act 363 

provides that sites with significant national historic value be placed on the National Register of 364 

Historic Places, which is maintained by the Secretary of the Interior.  The major provisions of the 365 

Act for DOE consideration are Sections 106 and 110.  Both sections aim to ensure that historic 366 

properties are appropriately considered in planning Federal initiatives and actions.  Section 106 is 367 

a specific, issue-related mandate to which Federal agencies must adhere.  It is a reactive 368 

mechanism driven by a Federal action.  Section 110, in contrast, sets out broad Federal agency 369 

responsibilities with respect to historic properties.  It is a proactive mechanism that emphasizes 370 

ongoing management of historic preservation sites and activities at Federal facilities.  No permits 371 

or certifications are required under the Act. 372 

Section 106 requires the head of any Federal agency with direct or indirect jurisdiction over a 373 

proposed Federal or federally assisted undertaking to ensure compliance with the provisions of 374 

the Act.  It compels Federal agencies to “take into account” the effect of their projects on 375 

historical and archaeological resources and to give the Advisory Council on Historic Preservation 376 

the opportunity to comment on such effects.  Section 106 mandates consultation during Federal 377 

actions if the undertaking has the potential to affect a historic property.  This consultation 378 

normally involves State or Tribal Historic Preservation Officers, or both, and may include other 379 

organizations and individuals such as local governments and American Indian Tribes.  If an 380 
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adverse effect is found, the consultation often ends with the execution of a memorandum of 381 

agreement that states how the adverse effect will be resolved. 382 

The regulations implementing Section 106, found in 36 CFR Part 800, were revised on 383 

December 12, 2000, to modify the process by which Federal agencies consider the effects of their 384 

undertakings on historic properties and provide the Advisory Council on Historic Preservation 385 

with a reasonable opportunity to comment on such undertakings, as required by Section 106 of 386 

the Act.  In promulgating the new regulations, the Council sought to better balance the interests 387 

and concerns of various users of the Section 106 process, including Federal agencies, State 388 

Historic Preservation Officers, Tribal Historic Preservation Officers, American Indians and 389 

Native Hawaiians, industry, and the public. 390 

Native American Graves Protection and Repatriation Act of 1990 (25 U.S.C. 3001 et seq.)—391 

This Act establishes a means for Native Americans to request the return or repatriation of human 392 

remains and other cultural items presently held by Federal agencies or federally assisted 393 

museums or institutions.  The Act also contains provisions regarding the intentional excavation 394 

and removal of, inadvertent discovery of, and illegal trafficking in Native American human 395 

remains and cultural items.  Major actions under this law include:  (1) establishing a review 396 

committee with monitoring and policymaking responsibilities; (2) developing regulations for 397 

repatriation, including procedures for identifying lineal descent or cultural affiliation needed for 398 

claims; (3) providing oversight of museum programs designed to meet the inventory 399 

requirements and deadlines of this law; and (4) developing procedures to handle unexpected 400 

discoveries of graves or grave goods during activities on Federal or Tribal lands.  All Federal 401 

agencies that manage land or are responsible for archaeological collections obtained from their 402 

lands or generated by their activities must comply with the Act.  DOE managers of ground-403 

disturbing activities on Federal and Tribal lands are to be aware of the statutory provisions 404 

treating inadvertent discoveries of Native American remains and cultural objects.  Regulations 405 

implementing the Act are found at 43 CFR Part 10. 406 

Noise Control Act of 1972, as amended (42 U.S.C. 4901 et seq.)—Section 4 of the Noise 407 

Control Act of 1972, as amended, directs all Federal agencies to carry out “to the fullest extent 408 

within their authority” programs within their jurisdictions that further the national policy of 409 

promoting an environment free from noise that jeopardizes health and welfare.  Federal, state, 410 

and local agencies enforce the standards and requirements of this Act to regulate noise at 411 

facilities such as LANL.  DOE must comply with the Act for any of the activities being 412 

considered under this SWEIS.  413 

Occupational Safety and Health Act of 1970 (29 U.S.C. 651 et seq.)—Section 4(b)(1) of the 414 

Occupational Safety and Health Act exempts DOE and its contractors from the occupational 415 

safety requirements of the Occupational Safety and Health Administration.  However, 416 

29 U.S.C. 668 requires Federal agencies to establish their own occupational safety and health 417 

programs for their places of employment, consistent with Occupational Safety and Health 418 

Administration standards.  DOE Order 440.1A, Worker Protection Management for DOE 419 

Federal and Contractor Employees, states that DOE will implement a written worker protection 420 

program that: (1) provides a place of employment free from recognized hazards that are causing 421 

or are likely to cause death or serious physical harm to their employees, and (2) integrates all 422 

requirements contained in paragraphs 4a to 4l of DOE Order 440.1A; 29 CFR Part 1960, 423 
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“Basic Program Elements for Federal Employee Occupational Safety and Health Programs and 424 

Related Matters;” and other related site-specific worker protection activities.  425 

Pollution Prevention Act of 1990 (42 U.S.C. 13101 et seq.)—The Pollution Prevention Act 426 

establishes a national policy for waste management and pollution control.  Source reduction is 427 

given first preference, followed by environmentally safe recycling, with disposal or releases to 428 

the environment as a last resort.  In response to the policies established by the Pollution 429 

Prevention Act, DOE committed to participation in the Superfund Amendments and 430 

Reauthorization Act, Section 313, EPA 33/50 Pollution Prevention Program.  The goal for 431 

facilities involved in compliance with Section 313 was to achieve a 33-percent reduction (from a 432 

1993 baseline) in the release of 17 priority chemicals by 1997.  On November 12, 1999, then-433 

U.S. Secretary of Energy Bill Richardson established 14 pollution prevention and energy 434 

efficiency goals for DOE to build environmental accountability and stewardship into DOE’s 435 

decisionmaking process.  Under these goals, DOE will strive to minimize waste and maximize 436 

energy efficiency as measured by continuous cost-effective improvements in the use of materials 437 

and energy, using the years 2005 and 2010 as interim measurement points. 438 

Safe Drinking Water Act of 1974, as amended (42 U.S.C. 300(f) et seq.)—The primary 439 

objective of the Safe Drinking Water Act is to protect the quality of public drinking water 440 

supplies and sources.  The implementing regulations, administered by EPA unless delegated to 441 

the states, establish standards applicable to public water systems.  These regulations include 442 

maximum contaminant levels (including those for radioactivity) in public water systems, which 443 

are defined as water systems with at least 15 service connections that are used by year-round 444 

residents or regularly serve at least 25 year-round residents.  EPA regulations implementing the 445 

Safe Drinking Water Act are found in 40 CFR Parts 141 through 149.  For radioactive material, 446 

the regulations specify that the average annual concentration of beta particles and photon energy 447 

from manmade radionuclides in drinking water, as delivered to the user by such a system, shall 448 

not produce a dose equivalent to the total body or an internal organ greater than 4 millirem per 449 

year.  They further specify a concentration limit for gross alpha particle activity (excluding radon 450 

and uranium) of 15 picocuries per liter and for uranium of 0.03 milligrams per liter 451 

(40 CFR Part 141.66).  Other programs established by the Safe Drinking Water Act include the 452 

Sole Source Aquifer Program, the Wellhead Protection Program, and the Underground Injection 453 

Control Program. 454 

Solid Waste Disposal Act of 1965, as amended by the Resource Conservation and Recovery 455 

Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments of 1984 456 

(42 U.S.C. 6901 et seq.)—The Solid Waste Disposal Act of 1965, as amended, governs the 457 

transportation, treatment, storage, and disposal of hazardous waste and nonhazardous waste (that 458 

is, municipal solid waste).  Under the RCRA of 1976, which amended the Solid Waste Disposal 459 

Act of 1965, EPA defines and identifies hazardous waste; establishes standards for its 460 

transportation, treatment, storage, and disposal; and requires permits for persons engaged in 461 

hazardous waste activities.  Section 3006 of RCRA (42 U.S.C. 6926) allows states to establish 462 

and administer these permit programs with EPA approval.   463 

464 
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The EPA regulations implementing RCRA are found in 40 CFR Parts 260 through 283.  The 464 

New Mexico Environment Department is authorized to administer the RCRA program in 465 

New Mexico and issued LANL’s RCRA operating permit (see Section 6.4).  Regulations 466 

imposed on a generator or on a treatment, storage, or disposal facility vary according to the type 467 

and quantity of hazardous waste generated, treated, stored, or disposed and the methods of 468 

treatment, storage, and disposal. 469 

Toxic Substances Control Act of 1976 (15 U.S.C. 2601 et seq.)—TSCA provides EPA with the 470 

authority to require testing of chemical substances entering the environment and to regulate them 471 

as necessary.  The law complements and expands existing toxic substance laws, such as 472 

Section 112 of the Clean Air Act and Section 307 of the Clean Water Act.  The Act requires 473 

compliance with the inventory reporting and chemical control provisions of the legislation to 474 

protect the public from risks of exposure to chemicals. 475 

The Act also imposes strict limitations on the use and disposal of polychlorinated biphenyls, 476 

chlorofluorocarbons, asbestos, dioxins, certain metal-working fluids, and hexavalent chromium. 477 

EPA issued the disposal authorization documents to LANL for management of its 478 

polychlorinated biphenyls waste disposal facility at Technical Area 54. 479 

Waste Isolation Pilot Plant Land Withdrawal Act (Public Law 102-579) and the Waste 480 

Isolation Pilot Plant Land Withdrawal Act Amendments (Public Law 104-201)—The Waste 481 

Isolation Pilot Plant Land Withdrawal Act withdrew land from the public domain for the purpose 482 

of creating and operating the Waste Isolation Pilot Plant (WIPP), the geologic repository in 483 

New Mexico designated as the national disposal site for defense transuranic waste.  The Act also 484 

defined the characteristics and amount of waste that will be disposed of at the facility.  485 

Amendments to the Act exempt waste to be disposed of at WIPP from the RCRA land disposal 486 

restrictions.  Prior to sending any transuranic waste from LANL to WIPP, DOE would have to 487 

determine whether the waste meets all statutory and regulatory requirements for disposal at 488 

WIPP. 489 

6.2 Executive Orders 490 

This section identifies environment-, health-, and safety-related Executive Orders applicable to 491 

LANL operations.  Activities under all alternatives would need to be conducted in compliance 492 

with applicable Executive Orders.  Chapter 4 describes the resources at LANL that are addressed 493 

by Executive Orders, and Chapter 5 discusses the potential impacts to those resources under each 494 

alternative.  Consultations with applicable agencies and federally recognized Native American 495 

Nations as required by these Executive Orders are discussed in Section 6.5. 496 

Executive Order 11514, Protection and Enhancement of Environmental Quality 497 

(March 5, 1970)—This Executive Order requires Federal agencies to continually monitor and 498 

control their activities to: (1) protect and enhance the quality of the environment, and (2) develop 499 

procedures to ensure the fullest practicable provision of timely public information and 500 

understanding of the Federal plans and programs that may have potential environmental impact 501 

so that views of interested parties can be obtained.  DOE has issued regulations 502 

(10 CFR Part 1021) and DOE Order 451.1B to comply with this Executive Order. 503 
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Executive Order 11593, National Historic Preservation (May 13, 1971)—This Order directs 504 

Federal agencies to locate, inventory, and nominate properties under their jurisdiction or control 505 

to the National Register of Historic Places if they qualify.  This process requires DOE to provide 506 

the Advisory Council on Historic Preservation an opportunity to comment on the possible 507 

impacts of proposed activities on any potentially eligible or listed resources. 508 

Executive Order 11990, Protection of Wetlands (May 24, 1977)—This Order (implemented by 509 

DOE in 10 CFR Part 1022) requires Federal agencies to avoid any short- or long-term adverse 510 

impacts on wetlands wherever there is a practicable alternative.  Each agency must also provide 511 

opportunities for early public review of any plans or proposals for new construction in wetlands.  512 

Executive Order 11988, Floodplain Management (May 24, 1977)—This Order (implemented 513 

by DOE in 10 CFR Part 1022) requires Federal agencies to establish procedures to ensure that the 514 

potential effects of flood hazards and floodplain management are considered for any action 515 

undertaken in a floodplain, and that floodplain impacts are avoided to the extent practicable. 516 

Executive Order 12088, Federal Compliance with Pollution Control Standards, 517 

(October 13, 1978) as amended by Executive Order 12580, Superfund Implementation 518 

(January 23, 1987)—This Order directs Federal agencies to comply with applicable 519 

administrative and procedural pollution control standards established by, but not limited to, the 520 

Clean Air Act, the Noise Control Act, the Clean Water Act, the Safe Drinking Water Act, TSCA, 521 

and RCRA. 522 

Executive Order 12148, Federal Emergency Management (July 20, 1979), as amended 523 

by the Homeland Security Act of 2002 (Public Law 107-296) and Section 301 of Title 3 524 

U.S.C.—This Order transfers functions and responsibilities associated with Federal emergency 525 

management to the Director of the Federal Emergency Management Agency.  The Order assigns 526 

the Director the responsibility to establish Federal policies for, and to coordinate all civil defense 527 

and civil emergency planning, management, mitigation, and assistance functions of, Executive 528 

branch agencies.  The amendment replaces the name, Federal Emergency Management Agency, 529 

wherever it appears with the name, Department of Homeland Security. 530 

Executive Order 12656, Assignment of Emergency Preparedness Responsibilities 531 

(November 18, 1988)—This Order assigns emergency preparedness responsibilities to Federal 532 

departments and agencies. 533 

Executive Order 12699, Seismic Safety of Federal and Federally Assisted or Regulated New 534 

Building Construction (January 5, 1990)—This Order requires Federal agencies to reduce risks 535 

to occupants of buildings owned, leased, or purchased by the Federal Government, or buildings 536 

constructed with Federal assistance, and to persons who would be affected by failures of Federal 537 

buildings in earthquakes; to improve the capability of existing Federal buildings to function 538 

during or after an earthquake; and to reduce earthquake losses of public buildings, all in a cost-539 

effective manner.  Each Federal agency responsible for the design and construction of a Federal 540 

building shall ensure that the building is designed and constructed in accordance with appropriate 541 

seismic design and construction standards. 542 
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Executive Order 12856, Right-to-Know Laws and Pollution Prevention Requirements 543 

(August 3, 1993)—Executive Order 12856 directs Federal agencies to reduce and report toxic 544 

chemicals entering any waste stream; improve emergency planning, response, and accident 545 

notification; and meet the requirements of the Emergency Planning and Community Right-to-546 

Know Act. 547 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority 548 

Populations and Low-Income Populations (February 11, 1994)—This Order requires each 549 

Federal agency to identify and address the disproportionately high and adverse human health or 550 

environmental effects of its programs, policies, and activities on minority and low-income 551 

populations. 552 

The CEQ, which oversees the Federal Government’s compliance with Executive Order 12898 553 

and NEPA, has developed guidelines to assist Federal agencies in incorporating the goals of 554 

Executive Order 12898 into the NEPA process.  This guidance, published in 1997, is intended to 555 

“…assist Federal agencies with their NEPA procedures so that environmental justice concerns 556 

are effectively identified and addressed.”  As part of this process, DOE conducted an analysis to 557 

determine whether implementing any of the proposed alternatives would result in 558 

disproportionately high or adverse impacts on minority and low-income populations.  The results 559 

of this analysis are discussed in the environmental justice sections of Chapter 4 of this SWEIS 560 

for each of the alternatives under consideration. 561 

Executive Order 12902, Energy Efficiency and Water Conservation at Federal Facilities 562 

(March 8, 1994)—This Order requires Federal agencies to develop and implement a program to 563 

conserve energy and water resources.  As part of this program, agencies are required to conduct 564 

comprehensive facility audits of their energy and water use. 565 

Executive Order 12938, Proliferation of Weapons of Mass Destruction 566 

(November 14, 1994)—This Order states that the proliferation of nuclear, biological, and 567 

chemical weapons (“weapons of mass destruction”) and the means of delivering such weapons 568 

constitute an unusual and extraordinary threat to the national security, foreign policy, and 569 

economy of the United States, and that a national emergency would be declared to deal with that 570 

threat. 571 

Executive Order 13007, Indian Sacred Sites (May 24, 1996)—This Order directs Federal 572 

agencies, to the extent practicable, as permitted by law, and not clearly inconsistent with essential 573 

agency functions, to: (1) accommodate access to and ceremonial use of American Indian sacred 574 

sites by their religious practitioners, and (2) avoid adversely affecting the physical integrity of 575 

such sacred sites.  Where appropriate, agencies are to maintain the confidentiality of sacred sites. 576 

Executive Order 13045, Protection of Children from Environmental Health Risks and Safety 577 

Risks (April 21, 1997), as amended by Executive Order 13229 (October 9, 2001)—This 578 

Order requires each Federal agency to give high priority to identifying and assessing 579 

environmental health risks and safety risks that may disproportionately affect children and to 580 

ensure that its policies, programs, activities, and standards address disproportionate risks to 581 

children that result from environmental health risks or safety risks. 582 
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Executive Order 13101, Greening the Government through Waste Prevention, Recycling, and 583 

Federal Acquisition (September 14, 1998)—This Order requires each Federal agency to 584 

incorporate waste prevention and recycling in its daily operations and to work to increase and 585 

expand markets for recovered materials.  This Order states that it is national policy to prefer 586 

pollution prevention, whenever feasible.  Pollution that cannot be prevented should be recycled; 587 

pollution that cannot be prevented or recycled should be treated in an environmentally safe 588 

manner.  Disposal should be employed only as a last resort. 589 

Executive Order 13112, Invasive Species (February 3, 1999)—This Order requires Federal 590 

agencies to prevent the introduction of invasive species, to provide for their control, and to 591 

minimize their economic, ecological, and human health impacts. 592 

Executive Order 13123, Greening the Government through Efficient Energy Management 593 

(June 8, 1999)—This Order sets goals for agencies to expand their use of renewable energy 594 

sources and to reduce greenhouse gas emissions from facility energy use, energy consumption 595 

per gross square foot of facilities, energy consumption per gross square foot or unit of 596 

production, use of petroleum within facilities, overall energy use, and water consumption and 597 

associated energy requirements. 598 

Executive Order 13148, Greening the Government through Leadership in Environmental 599 

Management (April 21, 2000)—This Order requires agencies to integrate environmental 600 

accountability into day-to-day decisionmaking and long-term planning processes.  The Order sets 601 

goals for implementing environmental management systems and audits, reporting pollution 602 

releases to the public, preventing pollution or reducing it at the source, and reducing toxic 603 

releases and transfers of toxic chemicals, use of toxic chemicals and hazardous substances, and 604 

generation of hazardous and radioactive waste types.  It also sets goals for phasing out the use of 605 

Class I ozone-depleting substances and promoting environmentally sound landscaping practices. 606 

Executive Order 13175, Consultation and Coordination with Indian Tribal Governments 607 

(November 6, 2000)—This Order supplements the Executive Memorandum (dated 608 

April 29, 1994) entitled, “Government-to-Government Relations with Tribal Governments,” and 609 

states that each Executive branch department and agency shall consult, to the greatest extent 610 

practicable and to the extent permitted by law, with Tribal Governments prior to taking actions 611 

that affect federally recognized Tribal Governments.  This Order also states that each Executive 612 

branch department and agency shall assess the impact of Federal Government plans, projects, 613 

programs, and activities on Tribal trust resources and assure that Tribal Government rights and 614 

concerns are considered during the development of such plans, projects, programs, and activities. 615 

Executive Order 13287, Preserve America (March 3, 2003)—The goals of the initiative 616 

addressed by this Order include a greater shared knowledge about the Nation's past, strengthened 617 

regional identities and local pride, increased local participation in preserving cultural and natural 618 

heritage assets, and support for the economic vitality of our communities.  The Order establishes 619 

Federal policy to provide leadership in preserving America's heritage by actively advancing the 620 

protection, enhancement, and contemporary use of the historic properties owned by the Federal 621 

Government and by promoting intergovernmental cooperation and partnerships for the 622 

preservation and use of historic properties. 623 
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6.3 Applicable DOE Orders 624 

The Atomic Energy Act authorizes DOE to establish standards to protect health and minimize the 625 

dangers to life or property from activities under DOE’s jurisdiction.  Through a series of DOE 626 

Orders and regulations, an extensive system of standards and requirements has been established 627 

to ensure safe operation of DOE facilities.  A number of DOE Orders have been issued in support 628 

of environmental, safety, and health programs.  Many of these were revised and reorganized to 629 

reduce duplication and eliminate obsolete provisions.  The new DOE Directives System is 630 

organized by series, with each Order identified by three digits, and is intended to include all DOE 631 

Orders, policies, manuals, requirement documents, notices, and guides.  Existing DOE Orders 632 

(identified by four digits) are expected to be revised and converted to the new DOE numbering 633 

system.  The major DOE Orders pertaining to the alternatives in this SWEIS are listed in 634 

Table 6–3. 635 

DOE Order 151.1C, Comprehensive Emergency Management System (November 2, 2005)—636 

This Order establishes policy to assign and describe roles and responsibilities for the DOE 637 

Emergency Management System.  The Emergency Management System provides the framework 638 

for development, coordination, control, and direction of all emergency planning, preparedness, 639 

readiness assurance, response, and recovery actions.  The Emergency Management System 640 

applies to DOE and to NNSA. 641 

DOE Order 231.1A, Environment, Safety, and Health Reporting (August 19, 2003; 642 

Change 1, June 3, 2004)—This Order establishes responsibilities and requirements to ensure 643 

timely collection, reporting, analysis, and dissemination of information on environment, safety, 644 

and health issues as required by law or regulations or as needed to ensure that DOE and NNSA 645 

are kept fully informed on a timely basis about events that could adversely affect the health and 646 

safety of the public, the workers, or the environment; the intended purpose of DOE facilities; or 647 

the credibility of DOE. 648 

DOE Order 413.3A, Program and Project Management for the Acquisition of Capital Assets 649 

(July 28, 2006)—This Order provides DOE, including NNSA, project management direction for 650 

the acquisition of capital assets that are delivered on schedule, within budget, and fully capable 651 

of meeting mission performance and environmental, safety, and health standards. 652 

DOE Order 414.1C, Quality Assurance (June 17, 2005)—The objectives of this Order are to 653 

ensure that DOE, including NNSA, products and services meet or exceed customers’ 654 

expectations and to achieve quality assurance for all work based upon the following principles: 655 

• That quality is assured and maintained through a single, integrated, effective quality 656 

assurance program (management system); 657 

• That management support for planning, organization, resources, direction, and control is 658 

essential to quality assurance; 659 

• That performance and quality improvement require thorough, rigorous assessment and 660 

corrective action; 661 
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Table 6–3  Applicable DOE Orders and Directives (as of December 8, 2006) 662 

DOE 
Order/Number Subject (date) 

Leadership/Management/Planning 

  O 151.1C Comprehensive Emergency Management System (11/02/05) 

Information and Analysis 

  O 231.1A Environment, Safety, and Health Reporting (08/19/03; Change 1, 06/03/04) 

Work Process 

  O 413.3A Program and Project Management for the Acquisition of Capital Assets (07/28/06) 

  O 414.1C Quality Assurance (06/17/05) 

  O 420.1B Facility Safety (12/22/05) 

  O 425.1C Startup and Restart of Nuclear Facilities (03/13/03) 

  O 430.1B Real Property Assessment Management (09/24/03) 

  O 433.1 Maintenance Management Program for DOE Nuclear Facilities (06/01/01) 

  O 435.1 Radioactive Waste Management (07/09/99; Change 1, 08/28/01) 

  O 440.1B Worker Protection Management for DOE Federal and Contractor Employees (05/17/07) 

  O 450.1  Environmental Protection Program (01/15/03; Change 2, 12/07/05; Admin. Change 1, 01/03/07) 

  O 451.1B National Environmental Policy Act Compliance Program, (10/26/00; Change 1, 09/28/01) 

  O 460.1B Packaging and Transportation Safety (04/04/03) 

  O 460.2A Departmental Materials Transportation and Packaging Management (12/22/04) 

  O 461.1A Packaging and Transfer or Transportation of Materials of National Security Interest (04/26/04) 

  O 470.2B Independent Oversight and Performance Assurance Program (10/31/02) 

  O 470.4 Safeguards and Security Program (08/26/05) 

External Relationships 

  O 1230.2 American Indian Tribal Government Policy (04/08/92) – as revised by DOE Notice 144.1 (10/20/06) 

Environmental Quality and Impact 

  O 5400.5 Radiation Protection of the Public and the Environment (02/08/90; Change 2, 01/07/93) 

  O 5480.19 Conduct of Operations Requirements for DOE Facilities (07/09/90; Change 1, 05/18/92; 
Change 2, 10/23/01) 

  O 5480.20A Personnel Selection, Qualification, and Training Requirements for DOE Nuclear Facilities (11/15/94; 
Change 1, 07/12/01) 

Emergency Preparedness 

  O 5530.3 Radiological Assistance Program (01/14/92; Change 1, 04/10/92) 

  O 5530.5 Federal Radiological Monitoring and Assessment Center (07/10/92; Change 1, 12/02/92) 

Office of National Nuclear Security Administration 

  O 5660.1B Management of Nuclear Materials (05/26/94) 

 

• That workers are responsible for achieving and maintaining quality; and 663 

• That environmental, safety, and health risks and impacts associated with work processes can 664 

be minimized while maximizing reliability and performance of work products. 665 

DOE Order 420.1B Facility Safety (December 22, 2005)—This Order establishes facility 666 

safety requirements related to nuclear safety design, criticality safety, fire protection, and 667 

mitigation of hazards related to natural phenomena. 668 
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DOE Order 425.1C, Startup and Restart of Nuclear Facilities (March 13, 2003)—This Order 669 

establishes DOE requirements for startup of new nuclear facilities and restart of existing nuclear 670 

facilities that have been shut down.  The requirements specify a readiness review process that 671 

must demonstrate that it is safe to start (or restart) the subject facility.  The facility must be 672 

started (or restarted) only after documented independent reviews of readiness have been 673 

conducted and the approvals specified in the Order have been received. 674 

DOE Order 430.1B, Real Property Asset Management (September 24, 2003)—This Order 675 

establishes a corporate, holistic, and performance-based approach to real property life-cycle asset 676 

management that links real property asset planning, programming, budgeting, and evaluation to 677 

program mission projections and performance outcomes.  This Order also identifies requirements 678 

and establishes reporting mechanisms and responsibilities for real property asset management.  679 

Planning for disposition must be initiated when real property assets are identified as no longer 680 

required for current or future programs.  Disposition includes stabilizing, preparing for reuse, 681 

deactivating, decommissioning, decontaminating, dismantling, demolishing, and disposing of 682 

real property assets. 683 

DOE Order 433.1, Maintenance Management Program for DOE Nuclear Facilities 684 

(June 1, 2001)—This Order defines the program for the management of cost-effective 685 

maintenance of DOE nuclear facilities.  Guidance for compliance with this Order is contained in 686 

DOE Guide 433.1-1, “Nuclear Facility Maintenance Management Program Guide for Use with 687 

DOE Order 433.1,” which references Federal regulations, DOE directives, and industry best 688 

practices using a graded approach to clarify requirements and guidance for maintaining DOE-689 

owned government property. 690 

DOE Order 435.1, Radioactive Waste Management (July 9, 1999)—This Order and its 691 

associated manual and guidance establish responsibilities and requirements for the management 692 

of DOE high-level radioactive waste, transuranic waste, low-level radioactive waste, and the 693 

radioactive component of mixed waste.  These documents provide detailed radioactive waste 694 

management requirements, including waste incidental to reprocessing determinations; waste 695 

characterization, certification, and treatment, storage, and disposal; and radioactive waste facility 696 

design and closure. 697 

DOE Order 440.1B, Worker Protection Management for DOE Federal and Contractor 698 

Employees (May 17, 2007)—This Order establishes the framework for an effective worker 699 

protection program that reduces or prevents injuries, illnesses, and accidental losses by providing 700 

safe and healthful DOE Federal and contractor workplaces. 701 

DOE Order 450.1, Environmental Protection Program (January 15, 2003; Change 2, 702 

December 7, 2005; Admin. Change 1, January 3, 2007)—Under DOE Order 450.1, it is DOE 703 

policy to conduct its operations in a manner that ensures the protection of public health, safety, 704 

and the environment through compliance with applicable Federal and state laws, regulations, 705 

Orders, and other requirements.  The objective of this Order is to implement sound stewardship 706 

practices that protect the air, water, land, and other natural and cultural resources impacted by 707 

DOE operations.  This objective is to be accomplished by implementing environmental 708 

management systems at DOE sites.  An environmental management system is a continuing cycle 709 
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of planning, implementing, evaluating, and improving processes and actions undertaken to 710 

achieve environmental goals. 711 

DOE Order 451.1B, National Environmental Policy Act Compliance Program 712 

(October 26, 2000; Change 1, September 28, 2001)—The purpose of this Order is to establish 713 

DOE internal requirements and responsibilities for implementing NEPA, the CEQ Regulations 714 

Implementing the Procedural Provisions of NEPA (40 CFR Parts 1500 to 1508), and the DOE 715 

NEPA Implementing Procedures (10 CFR Part 1021).  The goal is to ensure efficient and 716 

effective implementation of DOE NEPA responsibilities through teamwork.  A key responsibility 717 

for all participants is to control the cost and time for the NEPA process while maintaining its 718 

quality. 719 

DOE Order 460.1B, Packaging and Transportation Safety  (April 14, 2003)—This Order sets 720 

forth DOE policy and assigns responsibilities for proper packaging and transporting of DOE 721 

offsite shipments and onsite transfers of hazardous materials and for modal transport. 722 

DOE Order 460.2A, Departmental Materials Transportation and Packaging Management 723 

(December 22, 2004)—This Order requires DOE operations to comply with all applicable 724 

international, Federal, state, local, and Tribal laws, rules, and regulations governing materials 725 

transportation that are consistent with Federal regulations, unless exemptions or alternatives are 726 

approved.  This Order also states that it is DOE policy that shipments will comply with the 727 

U.S. Department of Transportation 49 CFR 100 through 185 requirements, except those that 728 

infringe on maintenance of classified information. 729 

DOE Order 461.1A, Packaging and Transfer or Transportation of Materials of National 730 

Security Interest (April 26, 2004)—This Order establishes requirements and responsibilities for 731 

offsite shipments of naval nuclear fuel elements, Security Category I and II special nuclear 732 

material, nuclear explosives, nuclear components, special assemblies, and other materials of 733 

national security interest; onsite transfers of naval nuclear fuel elements, Security Category I and 734 

II special nuclear material, nuclear components, special assemblies and other materials of 735 

national security interest; and certification of packages for Security Category I and II special 736 

nuclear material, nuclear components, and other materials of national security interest. 737 

DOE Order 470.2B, Independent Oversight and Performance Assurance Program 738 

(October 31, 2002)—This Order establishes the Independent Oversight Program to enhance 739 

DOE safeguards and security; cyber security; emergency management; and environment, safety, 740 

and health programs by providing DOE, contractor managers, Congress, and other stakeholders 741 

with an independent evaluation of the adequacy of DOE policy and the effectiveness of line 742 

management performance in these and other critical functions as directed by the Secretary. 743 

DOE Order 470.4, Safeguards and Security Program (August 26, 2005)—This Order 744 

establishes the roles and responsibilities for the DOE Safeguards and Security Program, which 745 

consists of six key elements:  (1) program planning and management, (2) physical protection, 746 

(3) protective force, (4) information security, (5) personnel security, and (6) nuclear material 747 

control and accountability.  Specific requirements for each of the key elements are contained in 748 

their respective programmatic manuals.  The requirements identified in these manuals are based 749 

on national policy promulgated in laws, regulations, and Executive Orders to prevent 750 



Chapter 6 – Applicable Laws, Regulations, and Other Requirements 
 
 

 
7/9/2007 Concurrence Draft 6-23 

unacceptable adverse impacts on national security, the health and safety of DOE and contractor 751 

employees, the public, and the environment. 752 

DOE Order 1230.2, American Indian Tribal Government Policy (April 8, 1992) as revised by 753 

DOE Notice 144.1 (October 20, 2006)—This Order establishes responsibilities and transmits 754 

the DOE American Indian and Alaska Native Policy.  The policy outlines the principles to be 755 

followed by DOE in its interactions with federally recognized American Indian Tribes.  It is 756 

based on Federal policy treaties, Federal law, and DOE’s responsibilities as a Federal agency to 757 

ensure that Tribal rights and interests are identified and considered pertinent during 758 

decisionmaking. 759 

DOE Order 5400.5, Radiation Protection of the Public and the Environment 760 

(February 8, 1990; Change 2, January 7, 1993)—This Order establishes standards and 761 

requirements for DOE operations to protect members of the public and the environment against 762 

undue risk from radiation.  It is DOE policy to implement legally applicable radiation protection 763 

standards and to consider and adopt, as appropriate, recommendations by authoritative 764 

organizations; for example, the National Council on Radiation Protection and Measurements and 765 

the International Commission on Radiological Protection.  It is also DOE policy to adopt and 766 

implement standards generally consistent with those of NRC for DOE facilities and activities that 767 

are not subject to NRC licensing authority. 768 

DOE Order 5480.19, Conduct of Operations Requirements for DOE Facilities (July 9, 1990; 769 

Change 1, May 18, 1992; Change 2, October 23, 2001)—This Order provides requirements 770 

and guidelines for Departmental Elements including NNSA, to use in developing directives, 771 

plans, or procedures relating to the conduct of operations at DOE facilities. 772 

DOE Order 5480.20A, Personnel Selection, Qualification, and Training Requirements for 773 

DOE Nuclear Facilities (November 15, 1994; Change 1, July 12, 2001)—This Order 774 

establishes the selection, qualification, and training requirements for DOE contractor personnel 775 

involved in the operation, maintenance, and technical support of DOE nuclear reactors and 776 

nonreactor nuclear facilities.  DOE objectives under this Order are to ensure the development and 777 

implementation of contractor-administered training programs that provide consistent and 778 

effective training for personnel at DOE nuclear facilities.  The Order contains minimum 779 

requirements that must be included in training and qualification programs. 780 

DOE Order 5530.3, Radiological Assistance Program (January 14, 1992; Change 1, 781 

April 10, 1992)—This Order establishes DOE policy, procedures, authorities, and 782 

responsibilities for its Radiological Assistance Program.  Through this program, DOE provides 783 

assistance to state, local, and Tribal jurisdictions in preparing for a radiological emergency.  The 784 

Order requires DOE to establish response plans, maintain resources, and assist Federal, state, 785 

local, and Tribal governments in the event of a real or potential emergency.   786 

DOE Order 5530.5, Federal Radiological Monitoring and Assessment Center (July 10, 1992; 787 

Change 1, December 2, 1992)—This Order establishes DOE policy, procedures, authorities, and 788 

requirements for the establishment of a Federal Radiological Monitoring and Assessment Center, 789 

as set forth in the Federal Radiological Emergency Response Plan (50 FR 46542). 790 
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DOE Order 5660.1B, Management of Nuclear Materials (May 26, 1994)—This Order 791 

establishes requirements and procedures for the management of nuclear materials within the 792 

DOE. 793 

6.4 Applicable State of New Mexico and Local Statutes, Regulations, and Agreements 794 

Certain environmental requirements have been delegated to state authorities for implementation 795 

and enforcement.  It is DOE policy to conduct its operations in an environmentally safe manner 796 

that complies with all applicable statutes, regulations, and standards, including state laws and 797 

regulations.  A list of applicable State of New Mexico and local statutes, regulations, agreements, 798 

and Orders are provided in Table 6–4. 799 

Since the last SWEIS was published, the State of New Mexico has entered into a Compliance 800 

Order on Consent (Consent Order) with DOE and the University of California pursuant to 801 

Section 74-4-10 of the Hazardous Waste Act and 74-9-36(D) of the Solid Waste Act. The 802 

Consent Order requires DOE and the University of California (or its successor) to conduct a site-803 

wide investigation and cleanup of contamination at LANL in accordance with the procedures and 804 

schedules set forth in the Consent Order.  The Consent Order sets forth requirements to 805 

investigate and remediate a large number of potential release sites and areas of concern, 806 

including, but not limited to, several former material disposal areas. 807 

Table 6-5 lists the state permits that have been issued to LANL.  Certain open burning permits 808 

that were previously included on this table were withdrawn from the regulatory authority at the 809 

request of the LANL contractor (LANL 2006g). 810 

6.5 Consultations 811 

6.5.1 Consultation Requirements 812 

Certain laws, such as the Endangered Species Act, the U.S. Fish and Wildlife Coordination Act, 813 

and the National Historic Preservation Act, require DOE to consult and coordinate with other 814 

governmental entities including other Federal agencies, state and local agencies, and federally 815 

recognized Native American Governments.  In addition, the DOE American Indian and Alaska 816 

Native Tribal Government Policy requires DOE to consult with any Native American or Alaska 817 

Native Tribal Government regarding any property to which the Tribe attaches religious or 818 

cultural importance that might be affected by a DOE action.  The following sections describe 819 

consultations and other interactions that took place during the preparation of this SWEIS. 820 

6.5.1.1 Ecological Resources 821 

Biotic resource consultations generally pertain to the potential for activities to disturb sensitive 822 

species or habitats.  Under the terms of the LANL Threatened and Endangered Species Habitat 823 

Management Plan (LANL 2000b), NNSA submitted a Biological Assessment of the Continued 824 

Operation of Los Alamos National Laboratory on Federally Listed Threatened and Endangered 825 

Species (LANL 2006c) to the U.S. Fish and Wildlife Service on February 22, 2006.  The 826 

U.S. Fish and Wildlife Service response to NNSA’s consultation request is presented in 827 

Section 6.5.2. 828 

829 
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Table 6–4  State and Local Requirements 829 

Activity Citation Requirements 

Endangered Plant Species New Mexico Administrative Code (NMAC), 
Title 19, Chapter 21, Endangered Plants (revised 
November 30, 2006). 

Establishes plant species list and rules for 
collection. 

Environmental Oversight 
and Monitoring Agreement 
 

Agreement in Principle Between DOE and the 
State of New Mexico, November 2000.   

Provides DOE support for state activities 
in environmental oversight, monitoring, 
access, and emergency response. 

Federal Facility 
Compliance Order 

October 1995 (issued to both DOE and LANL). Order used by the New Mexico 
Environment Department to enforce the 
Federal Facility Compliance Act.  It 
requires compliance with the approved 
LANL Site Treatment Plan, which 
documents the development and use of 
treatment capacities and technologies, as 
well as use of offsite facilities for treating 
mixed radioactive waste stored at LANL. 

Los Alamos County Noise 
Restrictions 

Los Alamos County Code, Chapter 8.28. Imposes noise restrictions and makes 
provisions for exceedances. 

Environmental 
Improvement Act  
 

New Mexico Statutes Annotated (NMSA) 1978, 
Sections 74-1-1 through 74-1-15; NMAC, 
20.5.1 through 20.5.17, August 15, 2003. 
The New Mexico Environment Department 
recently changed their regulations for storage 
tanks, combining the regulations for 
aboveground and underground storage tanks into 
the Petroleum Storage Tank regulations.  
Petroleum Storage Tank regulations found in 
20.5.1 NMAC through 20.5.17 NMAC; filed for 
publication in the New Mexico Register on 
July 16, 2003; effective August 15, 2003.  

Aboveground tank regulations were 
modified to include requirements for the 
registration, installation, modification, 
repair, and closure or removal of 
aboveground storage tanks, as well as 
release detection, record-keeping, and 
financial responsibility in the State of 
New Mexico.   

New Mexico Air Quality 
Control Act 

NMSA, Chapter 74, “Environmental 
Improvement,” Article 2, “Air Pollution” 
(revised 10/31/02), and implementing 
regulations at NMAC Title 20, “Environmental 
Protection,” Chapter 2, “Air Quality” (revised 
October 31, 2002). 

Establishes air quality standards and 
requires a permit prior to construction or 
modification of an air contaminant source. 
Also requires an operating permit for 
major producers of air pollutants and 
imposes emission standards for hazardous 
air pollutants. 

New Mexico Cultural 
Properties Act 

NMSA, Chapter 18, “Libraries and Museums,” 
Article 6, “Cultural Properties.” 

Establishes the State Historic Preservation 
Office and requirements to prepare an 
archaeological and historic survey and 
consult with the State Historic 
Preservation Office. 

New Mexico Groundwater 
Protection Act 

NMSA, Chapter 74, Article 6B, “Groundwater 
Protection.” 

Establishes state standards for 
protection of groundwater from leaking 
underground storage tanks. 

New Mexico Hazardous 
Chemicals Information Act 

NMSA, Chapter 74, Article 4E-1, “Hazardous 
Chemicals Information.” 

Implements the hazardous chemical 
information and toxic release reporting 
requirements of the Emergency Planning 
and Community Right-to-Know Act of 
1986 (SARA Title III) for covered 
facilities. 
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Activity Citation Requirements 

New Mexico Hazardous 
Waste Act 

NMSA, Chapter 74, Article 4, “Hazardous 
Waste,” and implementing regulations found in 
NMAC Title 20, “Environmental Protection,” 
Chapter 4, “Hazardous Waste” (revised 
June 14, 2000). 

Establishes permit requirements for 
construction, operation, modification, and 
closure of a hazardous waste management 
facility and establishes state standards for 
cleanup of releases from leaking 
underground storage tanks. 

New Mexico Endangered 
Plant Species Act 

NMSA, Chapter 75, Miscellaneous Natural 
Resource Matters, Article 6, “Endangered 
Plants.” 

Requires coordination with the State. 

New Mexico Night Sky 
Protection Act 

NMSA, Chapter 74, Article 12 “Night Sky 
Protection:” 74-12-1 to 74-12-10) (House Bill 
39/A, March 1, 1999). 

Regulates outdoor night lighting fixtures 
to preserve and enhance the State’s dark 
sky while promoting safety, conserving 
energy, and preserving the environment 
for astronomy. 

New Mexico Radiation 
Protection Act 

NMSA, Chapter 74, Article 3, “Radiation 
Control” and implementing regulations found in 
NMAC Title 20 Chapter 3, “Radiation 
Protection” (revised April 15, 2004) 
“Environmental Protection.” 

Establishes state requirements for worker 
protection. 

New Mexico Raptor 
Protection Act 

NMSA, Chapter 17, Article 2-14. Makes it unlawful to take, attempt to take, 
possess, trap, ensnare, injure, maim, or 
destroy any of the species of hawks, owls, 
and vultures. 

New Mexico Solid Waste 
Act 

NMSA, Chapter 74, Article 9, Solid Waste Act, 
and implementing regulations found in NMAC 
Title 20, “Environmental Protection,” Chapter 9, 
Solid Waste (revised November 27, 2001). 

Requires permit prior to construction or 
modification of a solid waste disposal 
facility. 

New Mexico Water Quality 
Act 

NMSA, Chapter 74, Article 6, “Water Quality,” 
and implementing regulations found in NMAC, 
Title 20, “Environmental Protection”, Chapter 6, 
“Water Quality” (revised February 16, 2006). 

Establishes water quality standards and 
requires a permit prior to the construction 
or modification of a water discharge 
source. 

New Mexico Wildlife 
Conservation Act 

NMSA, Chapter 17, Game and Fish, Article 2, 
Hunting and Fishing Regulations, Part 3, 
Wildlife Conservation Act. 

Requires a permit and coordination if a 
project may disturb habitat or otherwise 
affect threatened or endangered species. 

Compliance Order on 
Consent 
 

March 1, 2005 (entered into by the New Mexico 
Environment Department, DOE, and the 
University of California); (NMED 2005). 

Requires site investigations of known or 
potentially contaminated sites at LANL 
and cleanup in accordance with a specified 
process and schedule.   

Pueblo Accords DOE 2006 Restatement of Accords with each of 
four Pueblos (Pueblos of Cochiti, Jemez, Santa 
Clara, and San Ildefonso). 

Set forth the specifications for maintaining 
a government-to-government relationship 
between DOE and each of the four 
Pueblos closest to LANL. 

Threatened and 
Endangered Species of 
New Mexico 

NMAC Title 19, “Natural Resources and 
Wildlife,” Chapter 33, “Threatened and 
Endangered Species,” 19.33.6.8 (revised 
December 29, 2006). 

Establishes the list of threatened and 
endangered species. 

 

 830 

831 
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Table 6–5  State Environmental Permits 831 

Category/Approved Activity Permit Date Issued Expiration Date 

Air Permits 

Facilities with emissions greater 
than 100 tons per year of 
nitrogen oxide, volatile organic 
compound, and carbon 
monoxides (NMAC Operating 
Permit) 

Operating Permit 
Number P100 M1 

June 15, 2006 April 30, 2009 

Beryllium Machining at TA-3-
141 

Construction Permit 
Number 634-M2 

October 30, 1998 None 

Beryllium Machining at TA-35-
213 

Construction Permit 
Number 632 

December 26, 1985 None 

Beryllium Machining at TA-55-4 Construction Permit 
Number 1081-M1-R6 

July 1, 1994 (revised 
May 12, 2006) 

None 

TA-3 Power Plant Construction Permit 
Number 2195-B-M1 

July 30, 2004 None 

TA-33 Generator Construction Permit 
Number 2195-F 

October 10, 2002 None 

Asphalt Plant Construction Permit 
Number GCP-3-2195G 

October 29, 2002 None 

Data Disintegrator Construction Permit 
Number 2195-H 

October 22, 2003 None 

Chemistry and Metallurgy 
Research Replacement Facility, 
Radiological Laboratory, Office 
Building, and Utility Building 

Construction Permit 
Number 2195-N 

September 16, 2005 None 

    

Hazardous Waste Permits 

Hazardous Waste Facility Permit 
and Mixed-Waste Storage and 
Treatment Permit 

Permit Number 
NM0890010515  

November 1989 November 1999 (Permit has 
been administratively 
continued) 

TA-50 Part B Permit Renewal 
Application Revision 3.0 

Permit Number 
NM0890010515 

August 2002 None 

General Part B Permit Renewal 
Application, Revision 2.0 

Permit Number 
NM0890010515 

August 2003 None 

TA-54 Part B Permit Renewal 
Application, Revision 3.0 

Permit Number 
NM0890010515 

June 2003 None 

TA-16 Part B Permit Renewal 
Application, Revision 4.0 

Permit Number 
NM0890010515 

June 2003 None 

TA-55 Part B Permit 
Application, Revision 2.0 

Permit Number 
NM0890010515 

September 2003 None 

General Part A Permit 
Application, Revision 4.0 

Permit Number 
NM0890010515 

December 2004 None 

RCRA Corrective Activities  Permit Number 
NM0890010515 

March 1990 December 1999 (Permit has 
been administratively 
continued) 

Groundwater Discharge Permits 

Groundwater Discharge Plan, 
TA-46 Sanitary Wastewater 
Systems Plant 

Not applicable January 7, 1998 January 7, 2003 (Permit has 
been administratively 
continued) 

Groundwater Discharge Plan, 
TA-50, Radioactive Liquid 
Waste Treatment Facility 

Not applicable Submitted 
August 20, 1996, approval 
pending 

None 

NMAC = New Mexico Administrative Code, TA = technical area, RCRA = Resource Conservation and Recovery Act. 
Source:  LANL 2006b. 
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6.5.1.2 Cultural Resources 832 

Cultural resource consultations relate to the potential for disruption of important cultural 833 

resources and archaeological sites.  As required by NEPA and Section 106 of the National 834 

Historic Preservation Act, DOE consults with the Advisory Council on Historic Preservation, the 835 

appropriate State Historic Preservation Officers, and Tribal Historic Preservation Officers.  836 

Under the terms of the Programmatic Agreement for Management of Historic Properties at Los 837 

Alamos National Laboratory (DOE 2006b), a copy of the Draft SWEIS was submitted to the 838 

State Historic Preservation Officer.  The response to NNSA’s request for consultation with the 839 

New Mexico State Historic Preservation Officer is presented in Section 6.5.2. 840 

6.5.1.3 Tribal Consultations 841 

Native American consultations are concerned with the potential for impacts on any rights and 842 

interests, including disturbance of Native American ancestral sites, sacred sites, and traditional 843 

and religious practices, or natural resources of importance to Native Americans.  DOE is 844 

committed to meeting its responsibilities in maintaining its government-to-government 845 

relationships with federally recognized Native American Tribes.  Table 6–6 lists Executive 846 

Memoranda and DOE direction regarding government-to-government relations with Native 847 

American Tribal Governments. 848 

Table 6–6  Government-to-Government Relationships with Tribal Governments 849 

Date Title 

January 20, 2006 Memorandum for the Head of Departmental Elements from Secretary Samuel W. Bodman.  DOE 
reaffirms government-to-government relationships with Tribal Governments (references American 
Indian and Alaska Natives Tribal Government Policy). 

September 23, 2004 Memorandum for the Heads of Executive Departments and Agencies Government-to-Government 
Relationship with Tribal Governments (references Executive Order 13175, Consultation and 
Coordination with Indian Tribal Governments, and Executive Order 13336, entitled “American 
Indian and Alaska Native Education”).  This complements and partially supersedes the similar 
executive memorandum of April 29, 1994. 

August 21, 2001 Secretary Abraham reaffirms DOE’s Government-to-Government Relations with Native American 
Tribal Governments (references American Indian and Alaska Natives Tribal Government Policy). 

April 29, 1994 Memorandum for the Heads of Executive Departments and Agencies, Government-to-Government 
Relations with Native American Tribal Governments. 

 

DOE undertook an extensive effort to consult with Native American Tribal Governments during 850 

preparation of the 1999 Site-Wide Environmental Impact Statement for the Continued Operation 851 

of the Los Alamos National Laboratory, Los Alamos, New Mexico (1999 SWEIS) 852 

(DOE/EIS-0238).  DOE has initiated consultations with the appropriate Native American Tribal 853 

Governments, as required by Executive Memoranda and DOE Order 1230.2, American Indian 854 

Tribal Government Policy, as revised by DOE Notice 144.1.  NNSA continued its consultations 855 

with the pueblos during the preparation of this SWEIS. 856 

As part of its Government-to-Government interactions, restatements of four Pueblo Accords 857 

were signed by the Governor of each pueblo (Cochiti, San Ildefonso, Jemez, and Santa Clara) 858 

and the Secretary of Energy in 2005 and 2006.  Twice yearly, executive meetings are held among 859 

the Los Alamos Site Office Manager, the LANL Director, and the respective Accord Pueblo 860 

Governors.  In addition, the Los Alamos Site Office Manager meets monthly with each governor 861 
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of the two pueblos closest to LANL (San Ildefonso and Santa Clara) and with the other Accord 862 

Pueblo Governors on a less frequent basis.  In both the executive meetings and the private 863 

meetings, the Los Alamos Site Office Manager discussed the SWEIS and the importance of the 864 

pueblos participating in the SWEIS preparation process. 865 

The NNSA NEPA Document Manager requested the involvement of pueblo representatives 866 

during the SWEIS preparation period.  In the spring of 2004 the Document Manager notified the 867 

Four Accord Pueblos of NNSA’s intention to prepare a Supplement Analysis of the 1999 SWEIS 868 

to determine whether a new or supplemental SWEIS should be prepared, and attended meetings 869 

at the four Accord Pueblos to brief Pueblo representatives on how the Supplement Analysis 870 

would be prepared. 871 

On January 5, 2005, NNSA issued a Federal Register Notice of Intent to prepare a Supplemental 872 

Environmental Impact Statement to the Final Site-Wide Environmental Impact Statement for 873 

Continued Operation of the Los Alamos National Laboratory (Supplemental SWEIS) 874 

(70 FR 807).  In the Notice of Intent, NNSA invited public comment on the Supplemental SWEIS 875 

proposal and listed the issues initially identified by NNSA for evaluation in the Supplemental 876 

SWEIS.  The four Accord Pueblos were also invited to comment on the scope of the proposed 877 

action.  A public scoping meeting was held in Pojoaque, New Mexico, on January 19, 2005.  The 878 

public scoping period ended February 17, 2005. 879 

A post-scoping internal working meeting was held on March 8, 2005, to discuss the scoping 880 

comments and proposed project reviews.  The Four Accord Pueblos were invited to send 881 

representatives and two of the Accord Pueblos participated in the meeting. 882 

When NNSA made the decision in May 2005, to prepare a new SWEIS, the NNSA NEPA 883 

Document Manager sent notification letters inviting each of the Four Accord Pueblos to become 884 

Cooperating Agencies.  Two pueblos (San Ildefonso and Santa Clara) responded that they wished 885 

to be involved. While neither signed formal agreements, over the next year both pueblos 886 

continued to participate in internal working meetings during preparation of the Draft SWEIS 887 

including review of sections and chapters of the document. 888 

The Draft SWEIS was issued to the public and LANL stakeholders, including approximately 889 

23 American Indian Tribes who had expressed interest in LANL, on July 7, 2006, followed by a 890 

public comment period extending through September 20, 2006.  During the review period, the 891 

Santa Clara Pueblo hosted a meeting to which the Eight Northern Pueblos and the two Accord 892 

Pueblos that are not members of the Eight Northern Pueblos (the Pueblo of Cochiti and the 893 

Pueblo of Jemez) were invited.  The purpose of this meeting was for the Los Alamos Site Office 894 

Manager, the NNSA Document Manager, and LANL staff to discuss the Draft SWEIS and for 895 

Native American leaders to discuss their concerns about LANL and the Draft SWEIS.  Several 896 

pueblos submitted comments on the Draft LANL SWEIS that were considered in completing the 897 

final document. 898 

899 
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6.5.2 Consultation Letters 899 

Consultation letters associated with this SWEIS are attached at the end of this section and 900 

include correspondence from the New Mexico Department of Cultural Affairs and the U.S. Fish 901 

and Wildlife Service.  Letters from the latter organization are in response to the request for 902 

Section 7 consultation under the Endangered Species Act made by NNSA upon its transmittal of 903 

a biological assessment for continued operation of LANL (LANL 2006c). 904 

905 
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Consultation Letters 905 

 906 

907 
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8.0 GLOSSARY 1 

 2 

absorbed dose—For ionizing radiation, the energy imparted to matter by ionizing radiation per 3 

unit mass of the irradiated material (such as biological tissue).  The units of absorbed dose are the 4 

rad and the gray.  (See rad and gray.) 5 

accident sequence—With regard to nuclear facilities, an initiating event followed by system 6 

failures or operator errors, which can result in significant core damage, confinement system 7 

failure, and/or radionuclide releases. 8 

actinide—Any member of the group of elements with atomic numbers from 89 (actinium) to 103 9 

(lawrencium) including uranium and plutonium.  All members of this group are radioactive. 10 

activation products—Nuclei, usually radioactive, formed by the bombardment and absorption 11 

in material with neutrons, protons, or other nuclear particles. 12 

administrative control level—A dose level that is established well below the regulatory limit to 13 

administratively control and help reduce individual and collective radiation doses.  Facility 14 

management should establish an annual facility administrative control level that should, to the 15 

extent feasible, be more restrictive than the more general administrative control level. 16 

air pollutant—Generally, an airborne substance that could, in high enough concentrations, harm 17 

living things or cause damage to materials.  From a regulatory perspective, an air pollutant is a 18 

substance for which emissions or atmospheric concentrations are regulated, or for which 19 

maximum guideline levels have been established because of potential harmful effects on human 20 

health and welfare. 21 

air quality control region—Geographic subdivisions of the United States, designed to deal with 22 

pollution on a regional or local level.  Some regions span more than one state. 23 

alluvium—Sediment deposited by flowing water, as in a riverbed, flood plain, or delta. 24 

alpha activity—The emission of alpha particles by radioactive materials. 25 

alpha particle—A positively charged particle ejected spontaneously from the nuclei of some 26 

radioactive elements.  It is identical to a helium nucleus and has a mass number of 4 and an 27 

electrostatic charge of +2.  It has low penetrating power and a short range (a few centimeters in 28 

air).  (See alpha radiation.) 29 
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alpha radiation—A strongly ionizing, but weakly penetrating, form of radiation consisting of 30 

positively charged alpha particles emitted spontaneously from the nuclei of certain elements 31 

during radioactive decay.  Alpha radiation is the least penetrating of the three common types of 32 

ionizing radiation (alpha, beta, and gamma).  Even the most energetic alpha particle generally 33 

fails to penetrate the dead layers of cells covering the skin and can be easily stopped by a sheet of 34 

paper.  Alpha radiation is most hazardous when an alpha-emitting source resides inside an 35 

organism.  (See alpha particle.) 36 

ambient—Surrounding. 37 

ambient air—The surrounding atmosphere as it exists around people, plants, and structures. 38 

ambient air quality standards—The level of pollutants in the air prescribed by regulations that 39 

may not be exceeded during a specified time in a defined area.  Air quality standards are used to 40 

provide a measure of the health-related and visual characteristics of the air. 41 

analytical chemistry—The branch of chemistry that deals with the separation, identification, 42 

and determination of the components of a sample. 43 

aquatic—Living or growing in, on, or near water. 44 

aquifer—An underground geological formation, group of formations, or part of a formation that 45 

is capable of yielding a significant amount of water to wells or springs. 46 

archaeological sites (resources)—Any location where humans have altered the terrain or 47 

discarded artifacts during either prehistoric or historic times. 48 

Area of Concern (AOC)—Any area that may have had a release of a hazardous waste or 49 

hazardous constituent, which is not a Solid Waste Management Unit. 50 

artifact—An object produced or shaped by human workmanship of archaeological or historical 51 

interest. 52 

as low as is reasonably achievable (ALARA)—An approach to radiation protection to manage 53 

and control worker and public exposures (both individual and collective) and releases of 54 

radioactive material to the environment to as far below applicable limits as social, technical, 55 

economic, practical, and public policy considerations permit.  ALARA is not a dose limit but a 56 

process for minimizing doses to as far below limits as is practicable. 57 

atmospheric dispersion—The process of air pollutants being dispersed in the atmosphere.  This 58 

occurs by the wind that carries the pollutants away from their source, by turbulent air motion that 59 

results from solar heating of the Earth's surface, and air movement over rough terrain and 60 

surfaces. 61 

Atomic Energy Act—A law originally enacted in 1946 and amended in 1954 that placed nuclear 62 

production and control of nuclear materials within a civilian agency, originally the Atomic 63 

Energy Commission.  The functions of the Atomic Energy Commission were replaced by the 64 

U.S. Nuclear Regulatory Commission and the U.S. Department of Energy. 65 
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Atomic Energy Commission—A five-member commission, established by the Atomic Energy 66 

Act of 1946, to supervise nuclear weapons design, development, manufacturing, maintenance, 67 

modification, and dismantlement.  In 1974, the Atomic Energy Commission was abolished, and 68 

all functions were transferred to the Nuclear Regulatory Commission and the Administrator of 69 

the Energy Research and Development Administration.  The Energy Research and Development 70 

Administration was later terminated, and functions vested by law in the Administrator were 71 

transferred to the Secretary of Energy. 72 

atomic number—The number of positively charged protons in the nucleus of an atom or the 73 

number of electrons on an electrically neutral atom. 74 

attainment area—An area that the U.S. Environmental Protection Agency has designated as 75 

being in compliance with one or more of the National Ambient Air Quality Standards for sulfur 76 

dioxide, nitrogen dioxide, carbon monoxide, ozone, lead, and particulate matter.  An area may be 77 

in attainment for some pollutants but not for others.  (See National Ambient Air Quality 78 

Standards, nonattainment area, and particulate matter.) 79 

attractiveness level—A categorization of nuclear material types and compositions that reflects 80 

the relative ease of processing and handling required to convert that material to a nuclear 81 

explosive device. 82 

backfill—The replacement of excavated earth or other material into an open trench, cavity, or 83 

other opening in the earth. 84 

background radiation—Radiation from (1) cosmic sources, (2) naturally occurring radioactive 85 

materials, including radon (except as a decay product of source or special nuclear material), and 86 

(3) global fallout as it exists in the environment (such as from the testing of nuclear explosive 87 

devices). 88 

barrier—Any material or structure that prevents or substantially delays movement of pollutants 89 

or materials containing radionuclides toward the accessible environment. 90 

basalt—The most common volcanic rock, dark gray to black in color, high in iron and 91 

magnesium and low in silica.  It is typically found in lava flows. 92 

baseline—The existing environmental conditions against which impacts of the Proposed Action 93 

and its alternatives can be compared.  The environmental baseline is the site environmental 94 

conditions as they exist or are estimated to exist in the absence of the Proposed Action. 95 

basin—Geologically, a circular or elliptical downwarp or depression in the Earth’s surface that 96 

collects sediment.  Younger sedimentary beds occur in the center of basins.  Topographically, a 97 

depression into which water from the surrounding area drains. 98 

becquerel—A unit of radioactivity equal to one disintegration per second.  Thirty-seven billion 99 

becquerels is equal to 1 curie. 100 

bedrock—The solid rock that lies beneath soil and other loose surface materials.  101 
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BEIR VII—Biological Effects of Ionizing Radiation; referring to the seventh in a series of 102 

committee reports from the National Research Council. 103 

benthic—Plants and animals dwelling at the bottom of oceans, lakes, rivers, and other surface 104 

waters. 105 

beryllium—An extremely light-weight element with the atomic number 4.  It is metallic and is 106 

used in reactors as a neutron reflector. 107 

best management practices—Structural, nonstructural, and managerial techniques, other than 108 

effluent limitations, to prevent or reduce pollution of surface water.  They are the most effective 109 

and practical means to control pollutants that are compatible with the productive use of the 110 

resource to which they are applied.  Best Management Practices are used in both urban and 111 

agricultural areas.  Best Management Practices can include schedules of activities; prohibitions 112 

of practices; maintenance procedures; treatment requirements; operating procedures; and 113 

practices to control plant site runoff, spillage or leaks, sludge or waste disposal, or drainage from 114 

raw material storage. 115 

beta particle—A particle emitted in the radioactive decay of many radionuclides.  A beta 116 

particle is identical to an electron.  It has a short range in air and a small ability to penetrate other 117 

materials. 118 

biomimetic—Imitating, copying, or learning from nature. 119 

biota (biotic)—The plant and animal life of a region (pertaining to biota). 120 

block—U.S. Bureau of the Census term describing small areas bounded on all sides by visible 121 

features or political boundaries; used in tabulation of census data. 122 

boron-10—An isotope of the element boron that has a high capture cross section for neutrons.  It 123 

is used in reactor absorber rods for reactor control. 124 

borrow—Excavated material that has been taken from one area to be used as raw material or fill 125 

at another location. 126 

bound—To use simplifying assumptions and analytical methods in analyzing potential impacts 127 

or risks such that the result provides an overestimate or upper limit that “bounds” the potential 128 

impacts or risks. 129 

bounded—Producing the greatest consequences of any assessment of impacts associated with 130 

normal or abnormal operations. 131 

Breccia—Rock composed of sharp-angled fragments embedded in a fine-grained matrix. 132 

burial ground—In regard to radioactive waste, a place for burying unwanted radioactive 133 

materials in which the earth acts as a receptacle to prevent the escape of radiation and the 134 

dispersion of waste into the environment. 135 
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cancer—The name given to a group of diseases characterized by uncontrolled cellular growth, 136 

with cells having invasive characteristics such that the disease can transfer from one organ to 137 

another. 138 

canister—A general term for a container, usually cylindrical, used in handling, storage, 139 

transportation, or disposal of waste. 140 

capable fault—A fault that has exhibited one or more of the following characteristics: 141 

(1) movement at or near the ground surface at least once within the past 35,000 years, or 142 

movement of a recurring nature within the past 500,000 years; (2) macro-seismicity 143 

instrumentally determined with records of sufficient precision to demonstrate a direct 144 

relationship with the fault; (3) a structural relationship to a capable fault according to 145 

characteristic (1) or (2) above, such that movement on one could be reasonably expected to be 146 

accompanied by movement on the other. 147 

carbon dioxide—A colorless, odorless gas that is a normal component of ambient air; it results 148 

from fossil fuel combustion, and is an expiration product. 149 

carbon monoxide—A colorless, odorless, poisonous gas produced by incomplete fossil fuel 150 

combustion. 151 

carcinogen—An agent that may cause cancer.  Ionizing radiation is a physical carcinogen; there 152 

are also chemical and biological carcinogens, and biological carcinogens may be external (such 153 

as viruses) or internal (such as genetic defects). 154 

cask—A heavily shielded container used to store or ship radioactive materials.  155 

categories of special nuclear material (Categories I, II, III, and IV)—A designation 156 

determined by the quantity and type of special nuclear material or a designation of a special 157 

nuclear material location based on the type and form of the material and the amount of nuclear 158 

material present.  A designation of the significance of special nuclear material based upon the 159 

material type, form of the material, and amount of material present in an item, grouping of items, 160 

or in a location 161 

cation—A positively charged ion. 162 

cavate—Consists of a room carved into a cliff face within the Bandelier Tuff geological 163 

formation.  The category includes isolated cavates, multi-roomed contiguous cavates, and groups 164 

of adjacent cavates that together form a cluster or complex.  165 

cell—See hot cell. 166 

chain reaction—A reaction that initiates its own repetition.  In nuclear fission, a chain reaction 167 

occurs when a neutron induces a nucleus to fission and the fissioning nucleus releases one or 168 

more neutrons which induce other nuclei to fission. 169 
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chemical wastes—Defined as hazardous waste (designated under the Resource Conservation and 170 

Recovery Act regulations); toxic waste (asbestos and polychlorinated biphenyls, designated 171 

under the Toxic Substances Control Act); and special waste (designated under the New Mexico 172 

Solid Waste Regulations and including industrial waste, infectious waste, and petroleum 173 

contaminated soils).  In the past, LANL tracking efforts for chemical waste included construction 174 

and demolition debris and all other non-radioactive waste that managed through the Solid 175 

Chemical and Radioactive Waste Facilities.  For waste projections in this SWEIS, construction 176 

and demolition debris are presented as a separate categories. 177 

classified information—(1) Information that has been determined pursuant to Executive Order 178 

12958, any successor order, or the Atomic Energy Act of 1954 (42 U.S.C. 2011) to require 179 

protection against unauthorized disclosure; (2) certain information requiring protection against 180 

unauthorized disclosure in the interest of national defense and security or foreign relations of the 181 

United States pursuant to Federal statute or Executive Order. 182 

clay—The name for a family of finely crystalline sheet silicate minerals that commonly form as a 183 

product of rock weathering.  Also, any particle smaller than or equal to about 0.002 millimeters 184 

(0.00008 inches) in diameter. 185 

Clean Air Act—This Act mandates and provides for enforcement of regulations to control air 186 

pollution from various sources. 187 

Clean Water Act of 1972, 1987—This Act regulates the discharge of pollutants from a point 188 

source into navigable waters of the United States in compliance with a National Pollutant 189 

Discharge Elimination System permit, and regulates discharges to or dredging of wetlands. 190 

Code of Federal Regulations (CFR)—All Federal regulations in effect are published in codified 191 

form in the CFR.  References to the CFR usually take the form of XX CFR Part YY, where XX 192 

refers to Title (major division) and YY refers to Part (section). 193 

collective dose—The sum of the individual doses received in a given period of time by a 194 

specified population from exposure to a specified source of radiation.  Collective dose is 195 

expressed in units of person-rem or person-sievert. 196 

colluvium (colluvial)—A loose deposit of rock debris accumulated at the base of a cliff or slope.  197 

committed dose equivalent—The dose equivalent to organs or tissues that will be received by 198 

an individual during the 50-year period following the intake of radioactive material.  It does not 199 

include contributions from radiation sources external to the body.  Committed dose equivalent is 200 

expressed in units of rems or sieverts. 201 

committed effective dose equivalent—The dose value obtained by—(1) multiplying the 202 

committed dose equivalents for the organs or tissues that are irradiated and the weighting factors 203 

applicable to those organs or tissues, and (2) summing all the resulting products.  Committed 204 

effective dose equivalent is expressed in units of rem or sievert.  (See committed dose equivalent 205 

and weighting factor.) 206 
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community (biotic)—All plants and animals occupying a specific area under relatively similar 207 

conditions. 208 

community (environmental justice definition)—A group of people or a site within a spatial 209 

scope exposed to risks that potentially threaten health, ecology, or land values; or are exposed to 210 

industry that stimulates unwanted noise, smell, industrial traffic, particulate matter, or other 211 

nonaesthetic impacts. 212 

Compliance Order on Consent (Consent Order)—An enforcement document signed by the 213 

New Mexico Environment Department, the U.S. Department of Energy, and the Regents of the 214 

University of California on March 1, 2005, which prescribes the requirements for corrective 215 

action at Los Alamos National Laboratory.  The purposes of the Consent Order are (1) to define 216 

the nature and extent of releases of contaminants at, or from, the facility; (2) to identify and 217 

evaluate, where needed, alternatives for corrective measures to clean up contaminants in the 218 

environment and prevent or mitigate the migration of contaminants at, or from, the facility; and 219 

(3) to implement such corrective measures.  The Consent Order supersedes the corrective action 220 

requirements previously specified in Module VIII of the LANL Hazardous Waste Facility Permit. 221 

conformity—Conformity is defined in the Clean Air Act as the action's compliance with an 222 

implementation plan’s purpose of eliminating or reducing the severity and number of violations 223 

of the National Ambient Air Quality Standards, and achieving expeditious attainment of such 224 

standards; and that such activities will not: (1) cause or contribute to any new violation of any 225 

standard in any area; (2) increase the frequency or severity of any existing violation of any 226 

standard in any area; or (3) delay timely attainment of any standard or any required interim 227 

emission reduction, or other milestones in any area. 228 

contact-handled waste—Radioactive waste or waste packages whose external dose rate is low 229 

enough to permit contact handling by humans during normal waste management activities, (such 230 

as waste with a surface dose rate not greater than 200 millirem per hour).  (See remote-handled 231 

waste.) 232 

container—With regard to radioactive wastes, the metal envelope in the waste package that 233 

provides the primary containment function of the waste package. 234 

contamination—The deposition of undesirable radioactive material on the surfaces of structures, 235 

areas, objects, or personnel. 236 

control rod—A rod containing material such as boron that is used to control the power of a 237 

nuclear reactor.  By absorbing excess neutrons, a control rod prevents the neutrons from causing 238 

further fissions that would increase power generation. 239 

coolant—A substance, either gas or liquid, circulated through a nuclear reactor or processing 240 

plant to remove heat. 241 
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criteria pollutants—An air pollutant that is regulated by National Ambient Air Quality 242 

Standards.  The U.S. Environmental Protection Agency must describe the characteristics and 243 

potential health and welfare effects that form the basis for setting, or revising, the standard for 244 

each regulated pollutant.  Criteria pollutants include sulfur dioxide, nitrogen dioxide, carbon 245 

monoxide, ozone, lead, and two size classes of particulate matter, less than or equal to 10 246 

micrometers (0.0004 inch) in diameter, and less than or equal to 2.5 micrometers (0.0001 inch) in 247 

diameter.  New pollutants may be added to, or removed from, the list of criteria pollutants as 248 

more information becomes available.  (See National Ambient Air Quality Standards.) 249 

critical assembly—A critical assembly is a system of fissile material (uranium-233, 250 

uranium-235, plutonium-239, or plutonium-241) with or without a moderator in a specific 251 

proportion and shape.  The critical assembly can be gradually built up by adding additional fissile 252 

material and/or moderator until this system achieves the dimensions necessary for a criticality 253 

condition.  A continuous neutron source is placed at the center of this assembly to measure the 254 

fission rate of the critical assembly as it approaches and reaches criticality. 255 

critical habitat—Habitat essential to the conservation of an endangered or threatened species 256 

that has been designated as critical by the U.S. Fish and Wildlife Service or the National Marine 257 

Fisheries Service following the procedures outlined in the Endangered Species Act and its 258 

implementing regulations (50 CFR Part 424).  The lists of Critical Habitats can be found in 259 

50 CFR Part 17.95 (fish and wildlife), 50 CFR Part 17.96 (plants), and 50 CFR Part 226 (marine 260 

species).  (See endangered species and threatened species.) 261 

critical mass—The smallest mass of fissionable material that will support a self-sustaining 262 

nuclear chain reaction. 263 

criticality—The condition in which a system is capable of sustaining a nuclear chain reaction. 264 

cultural resources—Archaeological materials (artifacts) and sites that date to the prehistoric, 265 

historic, and ethnohistoric periods and that are currently located on the ground surface or buried 266 

beneath it; standing structures and/or their component parts that are over 50 years of age and are 267 

important because they represent a major historical theme or era, including the Manhattan Project 268 

and the Cold War era and structures that have an important technological, architectural, or local 269 

significance; cultural and natural places, select natural resources, and sacred objects that have 270 

importance for American Indians; American folklife traditions and arts; “historic properties” as 271 

defined in the National Historic Preservation Act; “archaeological resource” as defined in the 272 

Archaeological Resources Protection Act; and “cultural items” as defined in the Native American 273 

Graves Protection and Repatriation Act. 274 

cumulative impacts—The impacts on the environment that result from the incremental impacts 275 

of the action when added to other past, present, and reasonably foreseeable future actions, 276 

regardless of the agency or person who undertakes such other actions.  Cumulative impacts can 277 

result from individually minor but collectively significant actions taking place over a period of 278 

time (40 CFR Part 1508.7). 279 
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curie—A unit of radioactivity equal to 37 billion disintegrations per second (37 billion 280 

becquerels); also a quantity of any radionuclide or mixture of radionuclides having 1 curie of 281 

radioactivity. 282 

deactivation—The placement of a facility in a radiologically and industrially safe shutdown 283 

condition that is suitable for a long-term surveillance and maintenance phase prior to final 284 

decontamination and decommissioning. 285 

decay (radioactive)—The decrease in the amount of any radioactive material with the passage of 286 

time due to spontaneous nuclear disintegration (the emission from atomic nuclei of charged 287 

particles, photons, or both). 288 

decibel (dB)—A unit for expressing the relative intensity of sounds on a logarithmic scale where 289 

0 is below human perception and 130 is above the threshold of pain to humans.  For traffic and 290 

industrial noise measurements, the A-weighted decibel, a frequency-weighted noise unit, is 291 

widely used.  The A-weighted decibel scale corresponds approximately to the frequency response 292 

of the human ear and thus correlates well with loudness. 293 

decibel, A-weighted (dBA)—A unit of frequency-weighted sound pressure level, measured by 294 

the use of a metering characteristic and the “A” weighting specified by the American National 295 

Standards Institution (ANSI S1.4-1983 [R1594]) that accounts for the frequency response of the 296 

human ear. 297 

decommissioning—Retirement of a facility, including any necessary decontamination and 298 

dismantlement. 299 

decontamination—The actions taken to reduce or remove substances that pose a substantial 300 

present or potential hazard to human health or the environment, such as radioactive or chemical 301 

contamination, from facilities, equipment, or soils by washing, heating, chemical or 302 

electrochemical action, mechanical cleaning, or other techniques. 303 

decontamination, decommissioning, and demolition (DD&D) – actions taken at the end of the 304 

useful life of a building or structure to reduce or remove substances that pose a substantial hazard 305 

to human health or the environment, retire it from service, and ultimately eliminate all or a 306 

portion of the structure. 307 

degrees C (degrees Celsius)—A unit for measuring temperature using the centigrade scale in 308 

which the freezing point of water is 0 degrees and the boiling point is 100 degrees. 309 

degrees F (degrees Fahrenheit)—A unit for measuring temperature using the Fahrenheit scale 310 

in which the freezing point of water is 32 degrees and the boiling point is 212 degrees. 311 

depleted uranium—Uranium whose content of the fissile isotope uranium-235 is less than the 312 

0.7 percent (by weight) found in natural uranium, so that it contains more uranium-238 than 313 

natural uranium.  (See enriched uranium, highly enriched uranium, natural uranium, low-314 

enriched uranium, and uranium.) 315 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 

 

 
8-10 Concurrence Draft 7/9/2007 

deposition—In geology, the laying down of potential rock-forming materials; sedimentation.  In 316 

atmospheric transport, the settling on ground and building surfaces of atmospheric aerosols and 317 

particles (“dry deposition”) or their removal from the air to the ground by precipitation (“wet 318 

deposition” or “rainout”). 319 

design basis—For nuclear facilities, information that identifies the specific functions to be 320 

performed by a structure, system, or component, and the specific values (or ranges of values) 321 

chosen for controlling parameters for reference bounds for design.  These values may be: (1) 322 

restraints derived from generally accepted state-of-the-art practices for achieving functional 323 

goals; (2) requirements derived from analysis (based on calculation and/or experiments) of the 324 

effects of a postulated accident for which a structure, system, or component must meet its 325 

functional goals; or (3) requirements derived from Federal safety objectives, principles, goals, or 326 

requirements. 327 

dewatering—The removal of water.  Saturated soils are “dewatered” to make construction of 328 

building foundations easier.   329 

discharge—In surface water hydrology, the amount of water issuing from a spring or in a stream 330 

that passes a specific point in a given period of time. 331 

disposition—The ultimate “fate” or end use of a surplus U.S. Department of Energy facility 332 

following the transfer of the facility to the Office of the Assistant Secretary for Environmental 333 

Management. 334 

diversion—The unauthorized removal of nuclear material from its approved use or authorized 335 

location. 336 

DOE Orders—Requirements internal to the U.S. Department of Energy (DOE) that establish 337 

DOE policy and procedures, including those for compliance with applicable laws. 338 

dose (radiological)—A generic term meaning absorbed dose, dose equivalent, effective dose 339 

equivalent, committed dose equivalent, committed effective dose equivalent, or committed 340 

equivalent dose, as defined elsewhere in this glossary.  It is a measure of the energy imparted to 341 

matter by ionizing radiation.  The unit of dose is the rem or rad. 342 

dose equivalent—A measure of radiological dose that correlates with biological effect on a 343 

common scale for all types of ionizing radiation.  Defined as a quantity equal to the absorbed 344 

dose in tissue multiplied by a quality factor (the biological effectiveness of a given type of 345 

radiation) and all other necessary modifying factors at the location of interest.  The units of dose 346 

equivalent are the rem and sievert. 347 

dose rate—The radiation dose delivered per unit of time (such as rem per year). 348 

dosimeter—A small device (instrument) carried by a radiation worker that measures cumulative 349 

radiation dose (such as a film badge or ionization chamber). 350 

drinking water standards—The level of constituents or characteristics in a drinking water 351 

supply specified in regulations under the Safe Drinking Water Act as the maximum permissible. 352 
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ecology—A branch of science dealing with the interrelationships of living organisms with one 353 

another and with their nonliving environment. 354 

ecosystem—A community of organisms and their physical environment interacting as an 355 

ecological unit. 356 

effective dose equivalent—The dose value obtained by multiplying the dose equivalents 357 

received by specified tissues or organs of the body by the appropriate weighting factors 358 

applicable to the tissues or organs irradiated, and then summing all of the resulting products.  It 359 

includes the dose from radiation sources internal and external to the body.  The effective dose 360 

equivalent is expressed in units of rems or sieverts.  (See committed dose equivalent and 361 

committed effective dose equivalent.) 362 

effluent—A waste stream flowing into the atmosphere, surface water, groundwater, or soil.  363 

Most frequently the term applies to wastes discharged to surface waters. 364 

electron—An elementary particle with a mass of 9.107 H 10-28 gram (or 1/1,837 of a proton) and 365 

a negative charge.  Electrons surround the positively charged nucleus and determine the chemical 366 

properties of the atom. 367 

emission—A material discharged into the atmosphere from a source operation or activity. 368 

emission standards—Legally enforceable limits on the quantities and/or kinds of air 369 

contaminants that can be emitted into the atmosphere. 370 

endangered species—Plants or animals that are in danger of extinction through all or a 371 

significant portion of their ranges and that have been listed as endangered by the U.S. Fish and 372 

Wildlife Service or the National Marine Fisheries Service following the procedures outlined in 373 

the Endangered Species Act and its implementing regulations (50 CFR Part 424).  The lists of 374 

endangered species can be found in 50 CFR Part 17.11 for wildlife, 50 CFR Part 17.12 for plants, 375 

and 50 CFR Part 222.23(a) for marine organisms. (See threatened species.) 376 

enriched uranium—Uranium whose content of the fissile isotope uranium-235 is greater than 377 

the 0.7 percent (by weight) found in natural uranium.  (See depleted uranium, uranium, natural 378 

uranium, low-enriched uranium, and highly enriched uranium.) 379 

Environment, Safety, and Health Program—In the context of the U.S. Department of Energy 380 

(DOE), encompasses those requirements, activities, and functions in the conduct of all DOE and 381 

DOE-controlled operations that are concerned with impacts to the biosphere; compliance with 382 

environmental laws, regulations, and standards controlling air, water, and soil pollution; limiting 383 

the risks to the well-being of both operating personnel and the general public; and protecting 384 

property against accidental loss and damage.  Typical activities and functions related to this 385 

program include, but are not limited to, environmental protection, occupational safety, fire 386 

protection, industrial hygiene, health physics, occupational medicine, process and facility safety, 387 

nuclear safety, emergency preparedness, quality assurance, and radioactive and hazardous waste 388 

management. 389 
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environmental impact statement (EIS)—The detailed written statement required by the 390 

National Environmental Policy Act (NEPA) section 102(2)(C) for a proposed major Federal 391 

action significantly affecting the quality of the human environment.  A U.S. Department of 392 

Energy (DOE) EIS is prepared in accordance with applicable requirements of the Council on 393 

Environmental Quality National Environmental Policy Act regulations in 40 CFR Parts 1500 to 394 

1508 and DOE NEPA regulations in 10 CFR Part 1021.  The statement includes, among other 395 

information, discussions of the environmental impacts of the Proposed Action and all reasonable 396 

alternatives, adverse environmental effects that cannot be avoided should the proposal be 397 

implemented, the relationship between short-term uses of the human environment and 398 

enhancement of long-term productivity, and any irreversible and irretrievable commitments of 399 

resources. 400 

environmental justice—The fair treatment and meaningful involvement of all people regardless 401 

of race, color, national origin, or income with respect to the development, implementation, and 402 

enforcement of environmental laws, regulations, and policies.  Fair treatment means that no 403 

group of people, including racial, ethnic, or socioeconomic groups, should bear a 404 

disproportionate share of the negative environmental consequences resulting from industrial, 405 

municipal, and commercial operations or the execution of Federal, state, local, and tribal 406 

programs and policies.  Executive Order 12898 directs Federal agencies to make achieving 407 

environmental justice part of their missions by identifying and addressing disproportionately high 408 

and adverse effects of agency programs, policies, and activities on minority and low-income 409 

populations.  (See minority population and low-income population.) 410 

ephemeral stream—A stream that flows only after a period of heavy precipitation. 411 

epidemiology—Study of the occurrence, causes, and distribution of disease or other health-412 

related states and events in human populations, often as related to age, sex, occupation, ethnicity, 413 

and economic status, to identify and alleviate health problems and promote better health.  414 

excavation—A cavity in the Earth’s surface formed by cutting, digging, or scooping by 415 

excavating, such as with the use of heavy construction equipment. 416 

exposure limit—The level of exposure to a hazardous chemical (set by law or a standard) at 417 

which or below which adverse human health effects are not expected to occur. 418 

fault—A fracture or a zone of fractures within a rock formation along which vertical, horizontal, 419 

or transverse slippage has occurred.  A normal fault occurs when the hanging wall has been 420 

depressed in relation to the footwall.  A reverse fault occurs when the hanging wall has been 421 

raised in relation to the footwall.   422 

fissile materials—An isotope that readily fissions after absorbing a neutron of any energy, either 423 

fast or slow.  Fissile materials are uranium-235, uranium-233, plutonium-239, and 424 

plutonium-241.  Uranium-235 is the only naturally occurring fissile isotope.  Although 425 

sometimes used as a synonym for fissionable material, this term has acquired a more restricted 426 

meaning, namely, any material fissionable by thermal (slow) neutrons.  The three primary fissile 427 

materials are uranium-233, uranium-235, and plutonium-239. 428 
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fission—The splitting of the nucleus of a heavy atom into two lighter nuclei.  It is accompanied 429 

by the release of neutrons, gamma rays, and kinetic energy of fission products. 430 

fission products—Nuclei (fission fragments) formed by the fission of heavy elements, plus the 431 

nuclides formed by the fission fragments’ radioactive decay. 432 

floodplain—The lowlands and relatively flat areas adjoining inland and coastal waters and the 433 

flood prone areas of offshore islands.  Floodplains include, at a minimum, that area with at least a 434 

1.0 percent chance of being inundated by a flood in any given year. 435 

The base floodplain is defined as the area that has a 1.0 percent or greater chance of being 436 

flooded in any given year.  Such a flood is known as a 100-year flood. 437 

The critical action floodplain is defined as the area that has at least a 0.2 percent chance of 438 

being flooded in any given year.  Such a flood is known as a 500-year flood.  Any activity 439 

for which even a slight chance of flooding would be too great (such as storage of highly 440 

volatile, toxic, or water-reactive materials) should not occur in the critical action floodplain. 441 

The probable maximum flood is the hypothetical flood considered to be the most severe 442 

reasonably possible flood, based on the comprehensive hydrometeorological application of 443 

maximum precipitation and other hydrological factors favorable for maximum flood runoff 444 

(such as sequential storms and snowmelts).  It is usually several times larger than the 445 

maximum recorded flood. 446 

flux—Rate of flow through a unit area; in reactor operation, the apparent flow of neutrons in a 447 

defined energy range.  (See neutron flux.) 448 

formation—In geology, the primary unit of formal stratigraphic mapping or description.  Most 449 

formations possess certain distinctive features. 450 

fugitive emissions—(1) Emissions that do not pass through a stack, vent, chimney, or similar 451 

opening where they could be captured by a control device, or (2) any air pollutant emitted to the 452 

atmosphere other than from a stack.  Sources of fugitive emissions include pumps; valves; 453 

flanges; seals; area sources such as ponds, lagoons, landfills, piles of stored material (such as 454 

coal); and road construction areas or other areas where earthwork is occurring. 455 

gabions—Wire mesh boxes filled with rock used as a nonvegetative stabilization measure.  456 

gamma radiation—High-energy, short wavelength, electromagnetic radiation emitted from the 457 

nucleus of an atom during radioactive decay.  Gamma radiation frequently accompanies alpha 458 

and beta emissions and always accompanies fission.  Gamma rays are very penetrating and are 459 

best stopped or shielded by dense materials, such as lead or depleted uranium.  Gamma rays are 460 

similar to, but are usually more energetic than, x-rays. 461 

genetic effects—Inheritable changes (chiefly mutations) produced by exposure to ionizing 462 

radiation or other chemical or physical agents of the parts of cells that control biological 463 

reproduction and inheritance. 464 

genomics—The study of genes and their function. 465 
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geology—The science that deals with the Earth—the materials, processes, environments, and 466 

history of the planet, including rocks and their formation and structure. 467 

glovebox—Large enclosure that separates workers from equipment used to process hazardous 468 

material, while allowing the workers to be in physical contact with the equipment; normally 469 

constructed of stainless steel, with large acrylic/lead glass windows.  Workers have access to 470 

equipment through the use of heavy-duty, lead-impregnated rubber gloves, the cuffs of which are 471 

sealed in portholes in the glovebox windows. 472 

graben—A usually elongated depression between geologic faults. 473 

grading—Any stripping, cutting, filling, stockpiling, or combination thereof that modifies the 474 

land surface. 475 

ground shine—The radiation dose received from an area on the ground where radioactivity has 476 

been deposited by a radioactive plume or cloud. 477 

groundwater—Water below the ground surface in a zone of saturation. 478 

habitat—The environment occupied by individuals of a particular species, population, or 479 

community. 480 

half-life—The time in which one-half of the atoms of a particular radioactive isotope disintegrate 481 

to another nuclear form.  Half-lives vary from millionths of a second to billions of years. 482 

Hazard Index—The ratio of the potential exposure to a substance and the highest exposure level 483 

at which no adverse effects are expected.  If the Hazard Index is calculated to be less than 1, 484 

then no adverse health effects are expected as a result of exposure.  If the Hazard Index is greater 485 

than 1, then adverse health effects are possible. 486 

hazardous air pollutants—Air pollutants not covered by ambient air quality standards but 487 

which may present a threat of adverse human health effects or adverse environmental effects.  488 

Those specifically listed in 40 CFR Part 61.01 are asbestos, benzene, beryllium, coke oven 489 

emissions, inorganic arsenic, mercury, radionuclides, and vinyl chloride.  More broadly, 490 

hazardous air pollutants are any of the 189 pollutants listed in or pursuant to the Clean Air Act, 491 

Section 112(b).  Very generally, hazardous air pollutants are any air pollutants that may 492 

realistically be expected to pose a threat to human health or welfare. 493 

hazardous chemical—Under 29 CFR Part 1910 Subpart Z, hazardous chemicals are defined as 494 

“any chemical which is a physical hazard or a health hazard.”  Physical hazards include 495 

combustible liquids, compressed gases, explosives, flammables, organic peroxides, oxidizers, 496 

pyrophorics, and reactives.  A health hazard is any chemical for which there is good evidence 497 

that acute or chronic health effects occur in exposed employees.  Hazardous chemicals include 498 

carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, 499 

hepatotoxins, nephrotoxins, agents that act on the hematopoietic system, and agents that damage 500 

the lungs, skin, eyes, or mucous membranes. 501 
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hazardous material—A material, including a hazardous substance, as defined by 49 CFR 502 

Part 171.8, that poses a risk to health, safety, and property when transported or handled. 503 

hazardous waste—A category of waste regulated under the Resource Conservation and 504 

Recovery Act (RCRA).  To be considered hazardous, a waste must be a solid waste under RCRA 505 

and must exhibit at least one of four characteristics described in 40 CFR Part 261.20-24 506 

(ignitability, corrosivity, reactivity, or toxicity) or be specifically listed by the 507 

U.S. Environmental Protection Agency in 40 CFR Part 261.31-33. 508 

hazards classification—The process of identifying the potential threat to human health of a 509 

chemical substance. 510 

high-efficiency particulate air (HEPA) filter—An air filter capable of removing at least 511 

99.97 percent of particles 0.3 micrometers (about 0.00001 inches) in diameter.  High-efficiency 512 

particulate air filters include a pleated fibrous medium (typically fiberglass) capable of capturing 513 

very small particles. 514 

high-level radioactive waste—High level waste is the highly radioactive waste material 515 

resulting from the reprocessing of spent nuclear fuel, including liquid waste produced directly in 516 

reprocessing and any solid material derived from such liquid waste that contains fission products 517 

in sufficient concentrations; and other highly radioactive material that is determined, consistent 518 

with existing law, to require permanent isolation. 519 

highly enriched uranium—Uranium whose content of the fissile isotope uranium-235 has been 520 

increased through enrichment to 20 percent or more (by weight).  (See uranium, natural uranium, 521 

enriched uranium, highly enriched uranium, and depleted uranium.) 522 

historic artifact scatter/trash scatter—A concentration of items produced and deposited after 523 

AD 1593 (but most typically in the Los Alamos area deposited after about AD 1900). 524 

historic resources—Archaeological sites, architectural structures, and objects produced after the 525 

advent of written history, dating to the time of the first European-American contact in an area. 526 

historic structure—A building or other structure constructed after AD 1593 (but most typically 527 

in the Los Alamos area constructed after about AD 1900).  528 

Holocene—An epoch of the Quaternary period that began at the end of the Pleistocene, or the 529 

“Ice Age,” about 10,000 years ago and continuing to the present.  It is named from the Greek 530 

words “holos” (entire) and “ceno” (new). 531 

hot cell—A shielded facility that requires the use of remote manipulators for handling 532 

radioactive materials. 533 

hydrology—The science dealing with the properties, distribution, and circulation of natural 534 

water systems. 535 

536 
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hydrophobic soils—Non-permeable soil areas created as a result of very high temperatures often 536 

associated with wild fires). 537 

Idaho National Laboratory (INL)—Formerly known as Idaho National Engineering and 538 

Environmental Laboratory, INL is a U.S. Department of Energy (DOE) laboratory complex 539 

located in southeast Idaho about 25 miles west of Idaho Falls, that is managed and operated by a 540 

private consortium under contract to DOE. 541 

incident-free risk—The radiological or chemical impacts resulting from emissions during 542 

normal operations and packages aboard vehicles in normal transport.  This includes the radiation 543 

or hazardous chemical exposure of specific population groups and workers. 544 

injection wells—A well that takes water from the surface into the ground, either through gravity 545 

or by mechanical means. 546 

ion—An atom that has too many or too few electrons, causing it to be electrically charged. 547 

ion exchange—A unit physiochemical process that removes anions and cations, including 548 

radionuclides, from liquid streams (usually water) for the purpose of purification or 549 

decontamination. 550 

ion exchange resin—An organic polymer that functions as an acid or base.  These resins are 551 

used to remove ionic material from a solution.  Cation exchange resins are used to remove 552 

positively charged particles (cations), and anion exchange resins are used to remove negatively 553 

charged particles (anions). 554 

ionizing radiation—Alpha particles, beta particles, gamma rays, high-speed electrons, 555 

high-speed protons, and other particles or electromagnetic radiation that can displace electrons 556 

from atoms or molecules, thereby producing ions. 557 

irradiated—Exposure to ionizing radiation.  The condition of reactor fuel elements and other 558 

materials in which atoms bombarded with nuclear particles have undergone nuclear changes. 559 

isolates—A population of bacteria or other cells that has been isolated. 560 

isotope—Any of two or more variations of an element in which the nuclei have the same number 561 

of protons (and thus the same atomic number), but different numbers of neutrons so that their 562 

atomic masses differ.  Isotopes of a single element possess almost identical chemical properties, 563 

but often different physical properties (for example, carbon-12 and -13 are stable; carbon-14 is 564 

radioactive). 565 

joule—A metric unit of energy, work, or heat, equivalent to one watt-second, 0.737 foot-pound, 566 

or 0.239 calories. 567 
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landscape character—The arrangement of a particular landscape as formed by the variety and 568 

intensity of the landscape features (land, water, vegetation, and structures) and the four basic 569 

elements (form, line, color, and texture).  These factors give an area a distinctive quality that 570 

distinguishes it from its immediate surroundings. 571 

latent cancer fatalities (LCFs)—Deaths from cancer occurring some time after, and postulated 572 

to be due to, exposure to ionizing radiation or other carcinogens. 573 

lithic scatter—The description of rocks on the basis of such characteristics as color, mineralogic 574 

composition, and grain size. 575 

loam—Soil material that is composed of 7 percent to 27 percent clay particles, 28 percent to 576 

50 percent silt particles, and less than 52 percent sand particles. 577 

long-lived radionuclides—Radioactive isotopes with half-lives greater than 30 years. 578 

long-term impact—In general, an impact that endures beyond the timeframe of the action or 579 

activity that causes the impact. 580 

low-income population—Low-income populations, defined in terms of Bureau of the Census 581 

annual statistical poverty levels (Current Population Reports, Series P-60 on Income and 582 

Poverty), may consist of groups or individuals who live in geographic proximity to one another 583 

or who are geographically dispersed or transient (such as migrant workers or American Indians), 584 

where either group experiences common conditions of environmental exposure or effect.  (See 585 

environmental justice and minority population.) 586 

low-level radioactive waste—Waste that contains radioactivity but is not classified as high-level 587 

waste, transuranic waste, spent nuclear fuel, or byproduct material as defined by Section 11e (2) 588 

of the Atomic Energy Act of 1954, as amended.  Test specimens of fissionable material irradiated 589 

for research and development only, and not for the production of power or plutonium, may be 590 

classified as low-level radioactive waste, provided the concentration of transuranic waste is less 591 

than 100 nanocuries per gram.   592 

material access area—A type of security area that is authorized to contain a security Category I 593 

quantity of special nuclear material and which has specifically defined physical barriers, is 594 

located within a Protected Area, and is subject to specific access controls. 595 

material characterization—The measurement of basic material properties, and the change in 596 

those properties as a function of temperature, pressure, or other factors. 597 

material control and accountability—The part of safeguards that detects or deters theft or 598 

diversion of nuclear materials and provides assurance that all nuclear materials are accounted for 599 

appropriately. 600 

material disposal area (MDA)—An area used any time between the beginning of Los Alamos 601 

National Laboratory operations in the early 1940s and the present for disposing of chemically, 602 

radioactively, or chemically and radioactively contaminated materials. 603 
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maximally exposed individual (MEI)—A hypothetical individual whose location and habits 604 

result in the highest total radiological or chemical exposure (and thus dose) from a particular 605 

source for all exposure routes (inhalation, ingestion, direct exposure). 606 

maximally exposed individual (transportation analysis)—A hypothetical individual receiving 607 

radiation doses from transporting radioactive materials on the road.  For the incident-free 608 

transport operation, the maximally exposed individual would be an individual stuck in traffic 609 

next to the shipment for 30 minutes.  For accident conditions, the maximally exposed individual 610 

is assumed to be an individual located approximately 33 meters (100 feet) directly downwind 611 

from the accident. 612 

maximum contaminant level—The designation for U.S. Environmental Protection Agency 613 

standards for drinking water quality under the Safe Drinking Water Act.  The maximum 614 

contaminant level for a given substance is the maximum permissible concentration of that 615 

substance in water delivered by a public water system.  The primary maximum contaminant 616 

levels (40 CFR Part 141) are intended to protect public health and are federally enforceable.  617 

They are based on health factors, but are also required by law to reflect the technological and 618 

economic feasibility of removing the contaminant from the water supply.  Secondary maximum 619 

contaminant levels (40 CFR Part 143) are set by the U.S. Environmental Protection Agency to 620 

protect the public welfare.  The secondary drinking water regulations control substances in 621 

drinking water that primarily affect aesthetic qualities (such as taste, odor, and color) relating to 622 

the public acceptance of water.  These regulations are not federally enforceable, but are intended 623 

as guidelines for the states. 624 

megawatt—A unit of power equal to 1 million watts.  Megawatt thermal is commonly used to 625 

define heat produced, while megawatt-electric defines electricity produced. 626 

metabolomics—The study of the small molecules, or metabolites, contained in a human cell, 627 

tissue or organ (including fluids) and involved in primary and intermediary metabolism. 628 

MeV (million electron volts)—A unit used to quantify energy.  In this SWEIS, it describes a 629 

particle’s kinetic energy, which is an indicator of particle speed. 630 

micron—One-millionth of 1 meter. 631 

migration—The natural movement of a material through the air, soil, or groundwater; also, 632 

seasonal movement of animals from one area to another. 633 

Migratory Bird Treaty Act—This Act states that it is unlawful to pursue, take, attempt to take, 634 

capture, possess, or kill any migratory bird, or any part, nest, or egg of any such bird other than 635 

permitted activities. 636 

millirem—One-thousandth of 1 rem. 637 
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minority population—Minority populations exist where either: (a) the minority population of 638 

the affected area exceeds 50 percent, or (b) the minority population percentage of the affected 639 

area is meaningfully greater than in the general population or other appropriate unit of geographic 640 

analysis (such as a governing body’s jurisdiction, a neighborhood, census tract, or other similar 641 

unit).  “Minority” refers to individuals who are members of the following population groups: 642 

American Indian or Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or 643 

Hispanic.  “Minority populations” include either a single minority group or the total of all 644 

minority persons in the affected area.  They may consist of groups of individuals living in 645 

geographic proximity to one another or a geographically dispersed/transient set of individuals 646 

(such as migrant workers or American Indians), where either group experiences common 647 

conditions of environmental exposure or effect.  (See environmental justice and low-income 648 

population.) 649 

mitigate—Mitigation includes: (1) avoiding an impact altogether by not taking a certain action 650 

or parts of an action; (2) minimizing impacts by limiting the degree or magnitude of an action 651 

and its implementation; (3) rectifying an impact by repairing, rehabilitating, or restoring the 652 

affected environment; (4) reducing or eliminating the impact over time by preservation and 653 

maintenance operations during the life of an action; or (5) compensating for an impact by 654 

replacing or providing substitute resources or environments. 655 

mixed waste—Waste that contains both nonradioactive hazardous waste and radioactive waste, 656 

as defined in this glossary. 657 

National Ambient Air Quality Standards—Standards defining the highest allowable levels of 658 

certain pollutants in the ambient air (the outdoor air to which the public has access).  Because the 659 

U.S. Environmental Protection Agency must establish the criteria for setting these standards, the 660 

regulated pollutants are called criteria pollutants.  Criteria pollutants include sulfur dioxide, 661 

nitrogen dioxide, carbon monoxide, ozone, lead, and two size classes of particulate matter (less 662 

than or equal to 10 micrometers [0.0004 inches] in diameter and less than or equal to 663 

2.5 micrometers [0.0001 inches] in diameter).  Primary standards are established to protect public 664 

health; secondary standards are established to protect public welfare (such as visibility, crops, 665 

animals, buildings).  (See criteria pollutant.) 666 

National Emission Standards for Hazardous Air Pollutants—Emissions standards set by the 667 

U.S. Environmental Protection Agency for air pollutants which are not covered by National 668 

Ambient Air Quality Standards and which may, at sufficiently high levels, cause increased 669 

fatalities, irreversible health effects, or incapacitating illness.  These standards are given in 670 

40 CFR Parts 61 and 63.  National Emission Standards for Hazardous Air Pollutants are given 671 

for many specific categories of sources (such as equipment leaks, industrial process cooling 672 

towers, dry cleaning facilities, petroleum refineries).  (See hazardous air pollutants.) 673 
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National Environmental Policy Act (NEPA) of 1969—This Act is the basic national charter for 674 

protection of the environment.  It establishes policy, sets goals (Section 101), and provides means 675 

(Section 102) for carrying out policy.  Section 102(2) contains “action-forcing” provisions to 676 

ensure that Federal agencies follow the letter and spirit of the act.  For major Federal actions 677 

significantly affecting the quality of the human environment, Section 102(2)(C) of the National 678 

Environmental Policy Act requires Federal agencies to prepare a detailed statement that includes 679 

the environmental impacts of the Proposed Action and other specified information. 680 

National Historic Preservation Act—This Act provides that property resources with significant 681 

national historic value be placed on the National Register of Historic Places.  It does not require 682 

any permits, but pursuant to Federal code, if a Proposed Action might impact a historic property 683 

resource, it mandates consultation with the proper agencies. 684 

National Pollutant Discharge Elimination System—A provision of the Clean Water Act which 685 

prohibits discharge of pollutants into waters of the United States unless a special permit is issued 686 

by the U.S. Environmental Protection Agency, a state, or, where delegated, a tribal government 687 

on an Indian reservation.  The National Pollutant Discharge Elimination System permit lists 688 

either permissible discharges, the level of cleanup technology required for wastewater, or both. 689 

National Register of Historic Places—The official list of the Nation’s cultural resources that 690 

are worthy of preservation.  The National Park Service maintains the list under direction of the 691 

Secretary of the Interior.  Buildings, structures, objects, sites, and districts are included in the 692 

National Register for their importance in American history, architecture, archaeology, culture, or 693 

engineering.  Properties included on the National Register range from large-scale, monumentally 694 

proportioned buildings to smaller-scale, regionally distinctive buildings.  The listed properties are 695 

not just of nationwide importance; most are significant primarily at the state or local level.  696 

Procedures for listing properties on the National Register are found in 36 CFR Part 60. 697 

natural phenomena accidents—Accidents that are initiated by phenomena such as earthquakes, 698 

tornadoes, floods, etc. 699 

natural uranium—Uranium with the naturally occurring distribution of uranium isotopes 700 

(approximately 0.7-weight percent uranium-235, and the remainder essentially uranium-238).  701 

(See uranium, depleted uranium, enriched uranium, highly enriched uranium, and low-enriched 702 

uranium.) 703 

neptunium-237—An element, mostly manmade, with the atomic number 93.  Pure neptunium is 704 

a silvery metal.  The neptunium-237 isotope has a half-life of 2.14 million years.  When 705 

neptunium-237 is bombarded by neutrons, it is transformed to neptunium-238, which in turn 706 

undergoes radioactive decay to become plutonium-238.  When neptunium-237 undergoes 707 

radioactive decay, it emits alpha particles and gamma rays. 708 

neutron—An uncharged elementary particle with a mass slightly greater than that of the proton.  709 

Neutrons are found in the nucleus of every atom heavier than hydrogen-1. 710 

neutron flux—The product of neutron number density and velocity (energy), giving an apparent 711 

number of neutrons flowing through a unit area per unit time. 712 
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nitrogen—A natural element with the atomic number 7.  It is diatomic in nature and is a 713 

colorless and odorless gas that constitutes about four-fifths of the volume of the atmosphere. 714 

nitrogen oxides—Refers to the oxides of nitrogen, primarily nitrogen oxide and nitrogen 715 

dioxide.  These are produced in the combustion of fossil fuels and can constitute an air pollution 716 

problem.  Nitrogen dioxide emissions contribute to acid deposition and formation of atmospheric 717 

ozone. 718 

noise—Undesirable sound that interferes or interacts negatively with the human or natural 719 

environment.  Noise may disrupt normal activities (hearing, sleep), damage hearing, or diminish 720 

the quality of the environment. 721 

noise pollution—Any sound that is undesirable because it interferes with speech and hearing, or 722 

is intense enough to damage hearing, or is otherwise annoying or undesirable. 723 

nonattainment area—An area that the U.S. Environmental Protection Agency has designated as 724 

not meeting (not being in attainment of) one or more of the National Ambient Air Quality 725 

Standards for sulfur dioxide, nitrogen dioxide, carbon monoxide, ozone, lead, and particulate 726 

matter.  An area may be in attainment for some pollutants, but not for others.  (See attainment 727 

area, National Ambient Air Quality Standards, and particulate matter.) 728 

non-nuclear aboveground experimentation—Aboveground experimentation or testing in 729 

support of nuclear weapons programs that does not involve detonation of a nuclear explosive. 730 

nonproliferation—Preventing the spread of nuclear weapons, nuclear weapon materials, and 731 

nuclear weapon technology. 732 

normal operations—All normal (incident-free) conditions and those abnormal conditions that 733 

frequency estimation techniques indicate occur with a frequency greater than 0.1 events per year. 734 

Notice of Intent (NOI)—Public announcement that an environmental impact statement will be 735 

prepared and considered.  It describes the Proposed Action, possible alternatives, and scoping 736 

process, including whether, when, and where any scoping meetings will be held.  The NOI is 737 

usually published in the Federal Register and local media.  The scoping process includes holding 738 

at least one public meeting and requesting written comments on issues and environmental 739 

concerns that an environmental impact statement should address. 740 

nuclear criticality—See criticality. 741 

nuclear explosive—Any assembly containing fissionable and/or fusionable materials and main-742 

charge high-explosive parts or propellants capable of producing a nuclear detonation. 743 

nuclear facility—A facility that is subject to requirements intended to control potential nuclear 744 

hazards.  Defined in U.S. Department of Energy directives as any nuclear reactor or any other 745 

facility whose operations involve radioactive materials in such form and quantity that a 746 

significant nuclear hazard potentially exists to the employees or the general public. 747 
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nuclear material—Composite term applied to—(1) special nuclear material; (2) source material 748 

such as uranium or thorium or ores containing uranium or thorium; and (3) byproduct material, 749 

which is any radioactive material that is made radioactive by exposure to the radiation incident to 750 

the process of producing or using special nuclear material. 751 

nuclear reactor—A device that sustains a controlled nuclear fission chain reaction that releases 752 

energy in the form of heat. 753 

Nuclear Regulatory Commission (NRC)—The Federal agency that regulates the civilian 754 

nuclear power industry in the United States. 755 

nuclear weapon—The general name given to any weapon in which the explosion results from 756 

the energy released by reactions involving atomic nuclei, either fission, fusion, or both. 757 

nuclear weapons complex—The sites supporting the research, development, design, 758 

manufacture, testing, assessment, certification, and maintenance of the Nation’s nuclear weapons 759 

and the subsequent dismantlement of retired weapons. 760 

nuclide—A species of atom characterized by the constitution of its nucleus and hence by the 761 

number of protons, the number of neutrons, and the energy content. 762 

Oak Ridge National Laboratory (ORNL)—A U.S. Department of Energy (DOE) laboratory 763 

complex located in eastern Tennessee about 25 miles west of Knoxville, that is managed and 764 

operated by a private consortium under contract to DOE. 765 

Occupational Safety and Health Administration—The U.S. Federal Government agency that 766 

oversees and regulates workplace health and safety; created by the Occupational Safety and 767 

Health Act of 1970. 768 

offsite—The term denotes a location, facility, or activity occurring outside the site boundary. 769 

One- to three-room structure/fieldhouse—The remains of a small surface structure constructed 770 

of adobe, jacal, or masonry.  This site typically consists of square to rectangular-shaped rock 771 

alignments, with individual units being no more than 3 m in length.  The majority of these sites 772 

are identical to what many researchers term fieldhouses.  Also included in the one- to three-room 773 

structure category is one example of a single unusually large rectangular structure, along with 774 

several smallish structures that are unusual due to the presence of upright stones or because of 775 

their location.  Some of these “unusual” structures may represent shrines or other purposes not 776 

directly related to agriculture.  777 

onsite—The term denotes a location or activity occurring within the boundary of a DOE complex 778 

site. 779 

oralloy—Introduced in early Los Alamos documents to mean enriched uranium (Oak Ridge 780 

alloy); now uncommon except to signify highly enriched uranium. 781 

outfall—The discharge point of a drain, sewer, or pipe as it empties into the environment. 782 
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ozone—The triatomic form of oxygen; in the stratosphere, ozone protects the Earth from the 783 

sun’s ultraviolet rays, but in lower levels of the atmosphere, ozone is considered an air pollutant. 784 

package—For radioactive materials, the packaging, together with its radioactive contents, as 785 

presented for transport (the packaging plus the radioactive contents equals the package). 786 

packaging—With regard to hazardous or radionuclide materials, the assembly of components 787 

necessary to ensure compliance with Federal regulations.  It may consist of one or more 788 

receptacles, absorbent materials, spacing structures, thermal insulation, radiation shielding, and 789 

devices for cooling or absorbing mechanical shocks.  The vehicle tie-down system and auxiliary 790 

equipment may be designated as part of the packaging. 791 

paleontological resources—The physical remains, impressions, or traces of plants or animals 792 

from a former geologic age; may be sources of information on ancient environments and the 793 

evolutionary development of plants and animals. 794 

particulate matter (PM)—Any finely divided solid or liquid material, other than uncombined 795 

(pure) water.  A subscript denotes the upper limit of the diameter of particles included.  Thus, 796 

PM10 includes only those particles equal to or less than 10 micrometers (0.0004 inches) in 797 

diameter; PM2.5 includes only those particles equal to or less than 2.5 micrometers 798 

(0.0001 inches) in diameter. 799 

perennial stream—A stream that flows throughout the year. 800 

permeability—In geology, the ability of rock or soil to transmit a fluid.  801 

person-rem—A unit of collective radiation dose applied to populations or groups of individuals; 802 

that is, a unit for expressing the dose when summed across all persons in a specified population 803 

or group.  One person-rem equals 0.01 person-sieverts.  (See collective dose.) 804 

Perimeter Intrusion Detection and Assessment System (PIDAS)—A mutually supporting 805 

combination of barriers, clear zones, lighting, and electronic intrusion detection, assessment, and 806 

access control systems constituting the perimeter of the Protected Area and designed to detect, 807 

impede, control, or deny access to the Protected Area. 808 

pit—The central core of a primary assembly in a nuclear weapon typically composed of 809 

plutonium-239 and/or highly-enriched uranium and other materials. 810 

Plaza Pueblo—Contains one or more pueblo roomblocks that partially or completely enclose a 811 

plaza.  Plaza pueblos typically are much larger (in both room numbers and site size) than single 812 

pueblo roomblock sites.  813 

Pleistocene—The geologic time period of the earliest epoch of the Quaternary period, spanning 814 

between about 1.6 million years ago and the beginning of the Holocene epoch at 10,000 years 815 

ago.  It is characterized by the succession of northern glaciations and also called the “Ice Age.” 816 
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plume—The elongated volume of contaminated water or air originating at a pollutant source 817 

such as an outlet pipe or a smokestack.  A plume eventually diffuses into a larger volume of less 818 

contaminated material as it is transported away from the source. 819 

plutonium—A heavy, radioactive, metallic element with the atomic number 94.  It is produced 820 

artificially by neutron bombardment of uranium.  Plutonium has 15 isotopes with atomic masses 821 

ranging from 232 to 246 and half-lives from 20 minutes to 76 million years. 822 

plutonium-238—An isotope with a half-life of 87.74 years used as the heat source for 823 

radioisotope power systems.  When plutonium-238 undergoes radioactive decay, it emits alpha 824 

particles and gamma rays.  Plutonium-238 may fission if exposed to neutrons.  The likelihood of 825 

plutonium-238 undergoing fission is dependent upon many factors including the number and 826 

energy of neutrons, temperature, plutonium-238 purity and shape, and the presence and proximity 827 

of other elements. 828 

plutonium-239—An isotope with a half-life of 24,110 years that is the primary radionuclide in 829 

weapons-grade plutonium.  When plutonium-239 decays, it emits alpha particles.  Plutonium-239 830 

may fission if exposed to neutrons.  The likelihood of plutonium-239 undergoing fission is 831 

dependent upon many factors including the number and energy of neutrons, temperature, 832 

plutonium-239 purity and shape, and the presence and proximity of other elements. 833 

population dose—See collective dose. 834 

potential release site (PRS)—A site suspected of releasing or having the potential to release 835 

contaminants (radioactive, chemical, or both) into the environment.  PRS is a generic term that 836 

includes solid waste management units and areas of concern that are cited and defined in the 837 

Compliance Order on Consent (Consent Order). 838 

pounds per square inch—A measure of pressure; atmospheric pressure is about 14.7 pounds 839 

per square inch. 840 

prehistoric resources—The physical remains of human activities that predate written records; 841 

they generally consist of artifacts that may alone or collectively yield otherwise inaccessible 842 

information about the past. 843 

Prevention of Significant Deterioration—Regulations established to prevent significant 844 

deterioration of air quality in areas that already meet National Ambient Air Quality Standards.  845 

Specific details of Prevention of Significant Deterioration are found in 40 CFR Part 51.166.  846 

Among other provisions, cumulative increases in sulfur dioxide, nitrogen dioxide, and PM10 847 

levels after specified baseline dates must not exceed specified maximum allowable amounts.  848 

These allowable increases, also known as increments, are especially stringent in areas designated 849 

as Class I areas (such as national parks, wilderness areas) where the preservation of clean air is 850 

particularly important.  All areas not designated as Class I are currently designated as Class II.  851 

Maximum increments in pollutant levels are also given in 40 CFR Part 51.166 for Class III areas, 852 

if any such areas should be so designated by EPA.  Class III increments are less stringent than 853 

those for Class I or Class II areas. (See National Ambient Air Quality Standards.) 854 
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prime farmland—Land that has the best combination of physical and chemical characteristics 855 

for producing food, feed, fiber, forage, oil-seed, and other agricultural crops with minimum 856 

inputs of fuel, fertilizer, pesticides, and labor, without intolerable soil erosion, as determined by 857 

the Secretary of Agriculture (Farmland Protection Act of 1981, 7 CFR Part 7, paragraph 658). 858 

probabilistic risk assessment—A comprehensive, logical, and structured methodology that 859 

accounts for population dynamics and human activity patterns at various levels of sophistication, 860 

considering time-space distributions and sensitive subpopulations.  The probabilistic method 861 

results in a more complete characterization of the exposure information available, which is 862 

defined by probability distribution functions.  This approach offers the possibility of an 863 

associated quantitative measure of the uncertainty around the value of interest. 864 

process—Any method or technique designed to change the physical or chemical character of the 865 

product. 866 

protactinium—An element that is produced by the radioactive decay of neptunium-237.  The 867 

pure metal has a bright metallic luster.  The protactinium-233 isotope has a half-life of 27 days 868 

and emits beta particles and gamma rays during radioactive decay. 869 

Protected Area—A type of security area defined by physical barriers (walls or fences), to which 870 

access is controlled, used for protection of security Category II special nuclear materials and 871 

classified matter and/or to provide a concentric security zone surrounding a Material Access Area 872 

(security Category I nuclear materials) or a Vital Area. 873 

Proteomics—The analysis of the expression, localizations, functions, and interactions of the 874 

proteins expressed by the genetic material of an organism. 875 

proton—An elementary nuclear particle with a positive charge equal in magnitude to the 876 

negative charge of the electron; it is a constituent of all atomic nuclei, and the atomic number of 877 

an element indicates the number of protons in the nucleus of each atom of that element. 878 

Pueblo roomblock—The remains of a contiguous, multi-room habitation structure (four or more 879 

rooms with no enclosed plaza) constructed of adobe, jacal, or masonry.  In several cases, 880 

somewhat amorphous mounds containing evidence of stone rubble but no distinct alignments 881 

were included in this category.  882 

Quaternary—The second geologic time period of the Cenozoic era, dating from about 883 

1.6 million years ago to the present.  It contains two epochs: the Pleistocene and the Holocene.  It 884 

is characterized by the first appearance of human beings on Earth. 885 

rad—See radiation absorbed dose. 886 

radiation (ionizing)—See ionizing radiation. 887 

radiation absorbed dose (rad)—The basic unit of absorbed dose equal to the absorption of 888 

0.01 joules per kilogram (100 ergs per gram) of absorbing material. 889 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 

 

 
8-26 Concurrence Draft 7/9/2007 

radioactive waste—In general, waste that is managed for its radioactive content.  Waste material 890 

that contains source, special nuclear, or byproduct material is subject to regulation as radioactive 891 

waste under the Atomic Energy Act.  Also, waste material that contains accelerator-produced 892 

radioactive material or a high concentration of naturally occurring radioactive material may be 893 

considered radioactive waste. 894 

radioactivity— 895 

Defined as a process:  The spontaneous transformation of unstable atomic nuclei, usually 896 

accompanied by the emission of ionizing radiation.   897 

Defined as a property:  The property of unstable nuclei in certain atoms to spontaneously emit 898 

ionizing radiation during nuclear transformations. 899 

radioisotope or radionuclide—An unstable isotope that undergoes spontaneous transformation, 900 

emitting radiation.  (See isotope.) 901 

radioisotope power system—Any one of a number of technologies used in spacecraft and 902 

in national security technologies that produces heat or electricity from the radioactive decay of 903 

suitable radioactive substances such as plutonium-238.  They are typically used in applications 904 

such as to enable the operation of instruments and sensors where energy sources such as solar 905 

power are undesirable or impractical due to the remoteness or extreme conditions of the 906 

operating environment. 907 

radioisotope thermoelectric generator (RTG)—An electrical generator that derives its electric 908 

power from heat produced by the decay of radioactive strontium-90, plutonium-238, or other 909 

suitable isotopes.  The heat generated is directly converted into electricity, in a passive 910 

process, by an array of thermocouples. 911 

radon—A gaseous, radioactive element with the atomic number 86, resulting from the 912 

radioactive decay of radium.  Radon occurs naturally in the environment and can collect in 913 

unventilated enclosed areas, such as basements.  Large concentrations of radon can cause lung 914 

cancer in humans. 915 

RADTRAN—A computer code combining user-determined meteorological, demographic, 916 

transportation, packaging, and material factors with health physics data to calculate the expected 917 

radiological consequences and accident risk of transporting radioactive material. 918 

reactor facility—Unless it is modified by words such as containment, vessel, or core, the term 919 

“reactor facility” includes the housing, equipment, and associated areas devoted to the operation 920 

and maintenance of one or more reactor cores.  Any apparatus that is designed or used to sustain 921 

nuclear chain reactions in a controlled manner, including critical and pulsed assemblies and 922 

research, test, and power reactors, is defined as a reactor.  All assemblies designed to perform 923 

subcritical experiments that could potentially reach criticality are also considered reactors. 924 
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Record of Decision (ROD)—A document prepared in accordance with the requirements of 925 

40 CFR Part 1505.2 and 10 CFR Part 1021.315 that provides a concise public record of the 926 

U.S. Department of Energy’s (DOE) decision on a Proposed Action for which an environmental 927 

impact statement was prepared.  A ROD identifies the alternatives considered in reaching the 928 

decision; the environmentally preferable alternative; factors balanced by DOE in making the 929 

decision; and whether all practicable means to avoid or minimize environmental harm have been 930 

adopted, and, if not, the reason why they were not. 931 

reference dose—The chronic-exposure dose (milligram or kilogram per day) for a given 932 

hazardous chemical at which or below which adverse human noncancer health effects are not 933 

expected to occur. 934 

region of influence (ROI)—A site-specific geographic area in which the principal direct and 935 

indirect effects of actions are likely to occur. 936 

rem (roentgen equivalent man)—A unit of dose equivalent.  The dose equivalent in rem equals 937 

the absorbed dose in rad in tissue multiplied by the appropriate quality factor and possibly other 938 

modifying factors.  Derived from “roentgen equivalent man,” referring to the dosage of ionizing 939 

radiation that will cause the same biological effect as one roentgen of x-ray or gamma-ray 940 

exposure.  One rem equals 0.01 sieverts.  (See absorbed dose and dose equivalent.) 941 

remediation—The process, or a phase in the process, of rendering radioactive, hazardous, or 942 

mixed waste environmentally safe, whether through processing, entombment, or other methods. 943 

remote-handled waste—In general, refers to radioactive waste that must be handled at a 944 

distance to protect workers from unnecessary exposure (waste with a dose rate of 200 millirem 945 

per hour or more at the surface of the waste package).  (See contact-handled waste.) 946 

resin—See ion exchange resin. 947 

Resource Conservation and Recovery Act, as Amended—A law that gives the 948 

U.S. Environmental Protection Agency the authority to control hazardous waste from “cradle to 949 

grave” (from the point of generation to the point of ultimate disposal), including its 950 

minimization, generation, transportation, treatment, storage, and disposal.  The Resource 951 

Conservation and Recovery Act also sets forth a framework for the management of nonhazardous 952 

solid wastes.  (See hazardous waste.) 953 

riparian—Of, on, or relating to the banks of a natural course of water. 954 

risk—The probability of a detrimental effect of exposure to a hazard.  Risk is often expressed 955 

quantitatively as the probability of an adverse event occurring multiplied by the consequence of 956 

that event (in other words, the product of these two factors).  However, separate presentation of 957 

probability and consequence is often more informative. 958 

risk assessment (chemical or radiological)—The qualitative and quantitative evaluation 959 

performed in an effort to define the risk posed to human health and/or the environment by the 960 

presence or potential presence and/or use of specific chemical or radiological materials. 961 
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rock shelter—An overhang, indentation, or alcove formed naturally in a rock face or large 962 

boulder, or alternatively, a partly enclosed area created by rock falls leaning against a rock face or 963 

large boulder, and which exhibits evidence of human use.  Rock shelters generally are not of 964 

great depth, in contrast to caves.  965 

roentgen—A unit of exposure to ionizing x- or gamma radiation equal to or producing one 966 

electrostatic unit of charge per cubic centimeter of air. 967 

runoff—The portion of rainfall, melted snow, or irrigation water that flows across the ground 968 

surface, and eventually enters streams. 969 

Safe Drinking Water Act—This Act protects the quality of public water supplies, water supply 970 

and distribution systems, and all sources of drinking water. 971 

safeguards—An integrated system of physical protection, material accounting, and material 972 

control measures designed to deter, prevent, detect, and respond to unauthorized access, 973 

possession, use, or sabotage of nuclear materials. 974 

Safety Analysis Report—A report that systematically identifies potential hazards within a 975 

nuclear facility, describes and analyzes the adequacy of measures to eliminate or control 976 

identified hazards, and analyzes potential accidents and their associated risks.  Safety analysis 977 

reports are used to ensure that a nuclear facility can be constructed, operated, maintained, shut 978 

down, and decommissioned safely and in compliance with applicable laws and regulations.  979 

Safety analysis reports are required for U.S. Department of Energy nuclear facilities and as a part 980 

of applications for U.S. Nuclear Regulatory Commission licenses.  The U.S. Nuclear Regulatory 981 

Commission regulations or DOE Orders and technical standards that apply to the facility type 982 

provide specific requirements for the content of safety analysis reports.  (See nuclear facility.) 983 

sand—Loose grains of rock or mineral sediment formed by weathering that range in size from 984 

0.0625 to 2.0 millimeters (0.0025 to 0.08 inches) in diameter, and often consists of quartz 985 

particles. 986 

sandstone—A sedimentary rock composed mostly of sand-size particles cemented usually by 987 

calcite, silica, or iron oxide.   988 

sanitary waste—Wastes generated by normal housekeeping activities, liquid or solid (includes 989 

sludge), that are not hazardous or radioactive. 990 

Savannah River Site (SRS)—A U.S. Department of Energy (DOE) industrial complex located 991 

in southwestern South Carolina about 20 miles southeast of Augusta, Georgia, that is managed 992 

and operated by a private consortium under contract to DOE. 993 

scope—In a document prepared pursuant to the National Environmental Policy Act of 1969, the 994 

range of actions, alternatives, and impacts to be considered. 995 
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scoping—An early and open process, including public notice and involvement, for determining 996 

the scope of issues to be addressed in an environmental impact statement (EIS) and for 997 

identifying the significant issues related to a Proposed Action.  The scoping period begins after 998 

publication in the Federal Register of a Notice of Intent to prepare an EIS.  The public scoping 999 

process is that portion of the process where the public is invited to participate.  The U.S. 1000 

Department of Energy’s scoping procedures are found in 10 CFR Part 1021.311. 1001 

security—An integrated system of activities, systems, programs, facilities, and policies for the 1002 

protection of Restricted Data and other classified information or matter, nuclear materials, 1003 

nuclear weapons and nuclear weapons components, and/or U.S. Department of Energy contractor 1004 

facilities, property, and equipment. 1005 

sediment—Soil, sand, and minerals washed from land into water that deposit on the bottom of a 1006 

water body.  1007 

seismic—Pertaining to any Earth vibration, especially an earthquake. 1008 

seismicity—The frequency and distribution of earthquakes. 1009 

select agent—A select agent is defined as an agent, virus, bacteria, fungi, rickettsiae or toxin 1010 

listed in Appendix A of Federal Register 29327 (42 CFR Part 72) titled, Additional 1011 

Requirements for Facilities Transferring or Receiving Select Agents.  Select Agents also includes 1012 

(a) genetically modified micro-organisms or (b) genetic elements that contain nucleic acid 1013 

sequences associated with pathogenicity from organisms listed in Appendix A, (c) genetically 1014 

modified micro-organisms listed in Appendix A, and (d) genetically modified micro-organisms 1015 

or genetic elements that contain nucleic acid sequences coding for any of the toxins in 1016 

Appendix A, or their toxic subunits. 1017 

severe accident—An accident with a frequency rate of less than 10-6 per year that would have 1018 

more severe consequences than a design-basis accident, in terms of damage to the facility, offsite 1019 

consequences, or both.  Also called a beyond-design-basis accident. 1020 

sewage—The total organic waste and wastewater generated by an industrial establishment or a 1021 

community. 1022 

shielding—With regard to radiation, any material of obstruction (bulkheads, walls, or other 1023 

construction) that absorbs radiation to protect personnel or equipment. 1024 

short-lived nuclides—Radioactive isotopes with half-lives no greater than about 30 years (such 1025 

as cesium-137 and strontium-90). 1026 

short-term impact—In general, an impact that occurs during or for a short time after the action 1027 

or activity that causes the impact. 1028 

silt—A sedimentary material consisting of fine mineral particles, intermediate in size between 1029 

sand and clay.  In general, soils categorized as silt show greater rates of erosion than soils 1030 

categorized as sand. 1031 
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soils—All unconsolidated materials above bedrock.  Natural earthy materials on the Earth’s 1032 

surface, in places modified or even made by human activity, containing living matter, and 1033 

supporting or capable of supporting plants out of doors. 1034 

solid waste management unit (SWMU)—Any discernible unit at which solid waste has been 1035 

placed at any time, and from which the New Mexico Environment Department determines there 1036 

may be a risk of a release of hazardous waste or hazardous waste constituents, irrespective of 1037 

whether the unit was intended for the management of solid or hazardous waste.  Such units 1038 

include any area at the Facility (LANL) at which solid wastes have been routinely and 1039 

systematically released; they do not include one-time spills.  See 61 FR 19431 (May 1, 1996). 1040 

somatic effect—Any effect that may manifest in the body of the exposed individual over his or 1041 

her lifetime.  1042 

source material—Depleted uranium, normal uranium, thorium, or any other nuclear material 1043 

determined, pursuant to Section 61 of the Atomic Energy Act of 1954, as amended, to be source 1044 

material, or ores containing one or more of the foregoing materials in such concentration as may 1045 

be determined by regulation. 1046 

source term—The amount of a specific pollutant (chemicals, radionuclides) emitted or 1047 

discharged to a particular environmental medium (air, water, earth) from a source or group of 1048 

sources.  It is usually expressed as a rate (amount per unit time). 1049 

spallation—A nuclear reaction in which the energy of the incident particle is so high that more 1050 

than two or three particles are ejected from the target nucleus, and both its mass number and 1051 

atomic number are changed. 1052 

special nuclear material(s)—A category of material subject to regulation under the Atomic 1053 

Energy Act, consisting primarily of fissile materials.  It is defined to mean plutonium, 1054 

uranium-233, uranium enriched in the isotopes of uranium-233 or -235, and any other material 1055 

that the Nuclear Regulatory Commission determines to be special nuclear material, but it does 1056 

not include source material. 1057 

spectral characteristics—The natural property of a structure as it relates to the 1058 

multidimensional temporal accelerations. 1059 

staging—The process of using several layers to achieve a combined effect greater than that of 1060 

one layer. 1061 

stockpile—The inventory of active nuclear weapons for the strategic defense of the United 1062 

States. 1063 

stockpile stewardship program—A program that ensures the operational readiness (safety and 1064 

reliability) of the U.S. nuclear weapons stockpile by the appropriate balance of surveillance, 1065 

experiments, and simulations. 1066 

straw wattles—Tubes of rice straw used for erosion control, sediment control and stormwater 1067 

runoff control. 1068 
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sulfur oxides—Common air pollutants (primarily sulfur dioxide), a heavy, pungent, colorless 1069 

gas (formed in the combustion of fossil fuels, considered a major air pollutant) and sulfur 1070 

trioxide.  Sulfur dioxide is involved in the formation of acid rain.  It can also irritate the upper 1071 

respiratory tract and cause lung damage. 1072 

supernatant—The liquid that stands over a precipitated material. 1073 

surface water—All bodies of water on the surface of the Earth and open to the atmosphere, such 1074 

as rivers, lakes, reservoirs, ponds, seas, and estuaries. 1075 

target—A tube, rod, or other form containing material that, on being irradiated in a nuclear 1076 

reactor or an accelerator, would produce a desired end product. 1077 

technical area (TA)—Geographically distinct administrative units established for the control of 1078 

LANL operations.  There are currently 49 active TAs; 47 in the 41 square miles of the LANL 1079 

site, one at Fenton Hill, west of the main site, and one comprising leased properties in town. 1080 

tectonic—Of or relating to motion in the Earth’s crust and occurring on geologic faults. 1081 

Tertiary—The first geologic time period of the Cenozoic era (after the Mesozoic era and before 1082 

the Quaternary period), spanning between about 66 million and 1.6 million years ago.  During 1083 

this period, mammals became the dominant life form on Earth. 1084 

threatened species—Any plants or animals that are likely to become endangered species within 1085 

the foreseeable future throughout all or a significant portion of their ranges and which have been 1086 

listed as threatened by the U.S. Fish and Wildlife Service or the National Marine Fisheries 1087 

Service following the procedures set out in the Endangered Species Act and its implementing 1088 

regulations (50 CFR Part 424).  (See endangered species.) 1089 

threshold limit values—The recommended highest concentrations of contaminants to which 1090 

workers may be exposed according to the American Conference of Governmental Industrial 1091 

Hygienists. 1092 

total effective dose equivalent—The sum of the effective dose equivalent from external 1093 

exposures and the committed effective dose equivalent from internal exposures. 1094 

Toxic Substances Control Act of 1976—This Act authorizes the U.S. Environmental Protection 1095 

Agency (EPA) to secure information on all new and existing chemical substances and to control 1096 

any substances determined to cause an unreasonable risk to public health or the environment.  1097 

This law requires that the health and environmental effects of all new chemicals be reviewed by 1098 

the EPA before they are manufactured for commercial purposes. 1099 

transmutation—The transformation of one isotope into another isotope by changing its nuclear 1100 

structure.  It can occur naturally through radioactive decay, or the fission and neutron capture 1101 

processes can be hastened by using nuclear reactors or particle accelerators.  By converting long-1102 

lived hazards into materials that are, or soon will be, sable and harmless, the nuclear cycle is 1103 

effectively complete. 1104 
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transuranic—Refers to any element whose atomic number is higher than that of uranium 1105 

(atomic number 92), including neptunium, plutonium, americium, and curium.  All transuranic 1106 

elements are produced artificially and are radioactive. 1107 

transuranic waste—Radioactive waste containing more than 100 nanocuries (3,700 becquerels) 1108 

of alpha-emitting transuranic isotopes per gram of waste, with half-lives greater than 20 years, 1109 

except for:  (1) high-level radioactive waste; (2) waste that the Secretary of Energy has 1110 

determined, with the concurrence of the Administrator of the Environmental Protection Agency, 1111 

does not need the degree of isolation required by the 40 CFR Part 191 disposal regulations; of 1112 

(3) waste that the U.S. Nuclear Regulatory Commission has approved for disposal on a case-by-1113 

case basis in accordance with 10 CFR Part 61 (DOE 435.1). 1114 

tuff—A fine-grained rock composed of ash or other material formed by volcanic explosion or 1115 

aerial expulsion from a volcanic vent.  1116 

Type B packaging—A regulatory category of packaging for transportation of radioactive 1117 

material.  The U.S. Department of Transportation and U.S. Nuclear Regulatory Commission 1118 

require Type B packaging for shipping highly radioactive material.  Type B packages must be 1119 

designed and demonstrated to retain their containment and shielding integrity under severe 1120 

accident conditions, as well as under the normal conditions of transport.  The current U.S. 1121 

Nuclear Regulatory Commission testing criteria for Type B package designs (10 CFR Part 71) 1122 

are intended to simulate severe accident conditions, including impact, puncture, fire, and 1123 

immersion in water.  The most widely recognized Type B packages are the massive casks used 1124 

for transporting spent nuclear fuel.  Large-capacity cranes and mechanical lifting equipment are 1125 

usually needed to handle Type B packages. 1126 

Type B shipping cask—A U.S. Nuclear Regulatory Commission-certified cask with a protective 1127 

covering that contains and shields radioactive materials, dissipates heat, prevents damage to the 1128 

contents, and prevents criticality during normal shipment and accident conditions.  It is used for 1129 

transport of highly radioactive materials and is tested under severe, hypothetical accident 1130 

conditions that demonstrate resistance to impact, puncture, fire, and submersion in water. 1131 

unconfomably—Refers to a break or gap in the geological time of deposited materials. 1132 

uranium—A radioactive, metallic element with the atomic number 92; one of the heaviest 1133 

naturally occurring elements.  Uranium has 14 known isotopes, of which uranium-238 is the 1134 

most abundant in nature.  Uranium-235 is commonly used as a fuel for nuclear fission.  (See 1135 

natural uranium, enriched uranium, highly enriched uranium, and depleted uranium.) 1136 

Vadose zone—The portion of Earth between the land surface and the water table. 1137 
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vault (special nuclear material)—A penetration-resistant, windowless enclosure having an 1138 

intrusion alarm system activated by opening the door and which also has—walls, floor, and 1139 

ceiling substantially constructed of materials that afford forced-penetration resistance at least 1140 

equivalent to that of  20-centimeter- (8-inch-) thick reinforced concrete; and a built-in 1141 

combination-locked steel door, which for existing structures is at least 2.54-centimeters (1-inch) 1142 

thick exclusive of bolt work and locking devices, and which for new structures meets standards 1143 

set forth in Federal specifications and standards. 1144 

viewshed—The extent of an area that may be viewed from a particular location.  Viewsheds are 1145 

generally bounded by topographic features such as hills or mountains. 1146 

volatile organic compounds—A broad range of organic compounds, often halogenated, that 1147 

vaporize at ambient or relatively low temperatures, such as benzene, chloroform, and methyl 1148 

alcohol.  With regard to air pollution, any organic compound that participates in atmospheric 1149 

photochemical reaction, except for those designated by the U.S. Environmental Protection 1150 

Agency Administrator as having negligible photochemical reactivity. 1151 

waste acceptance criteria—The requirements specifying the characteristics of waste and waste 1152 

packaging acceptable to a disposal facility, and the documents and processes the generator needs 1153 

to certify that the waste meets applicable requirements. 1154 

waste classification—Wastes are classified according to DOE Order 435.1, Radioactive Waste 1155 

Management, and include high-level, transuranic, and low-level wastes. 1156 

Waste Isolation Pilot Plant (WIPP)—A U.S. Department of Energy facility designed and 1157 

authorized to permanently dispose of defense-related transuranic waste in a mined underground 1158 

facility in deep geologic salt beds.  It is located in southeastern New Mexico, 42 kilometers 1159 

(26 miles) east of the city of Carlsbad. 1160 

waste management—The planning, coordination, and direction of those functions related to 1161 

generation, handling, treatment, storage, transportation, and disposal of waste, as well as 1162 

associated surveillance and maintenance activities. 1163 

waste minimization and pollution prevention—An action that economically avoids or reduces 1164 

the generation of waste and pollution by source reduction, reducing the toxicity of hazardous 1165 

waste and pollution, improving energy use, or recycling.  These actions will be consistent with 1166 

the general goal of minimizing present and future threats to human health, safety, and the 1167 

environment.  1168 

water table—The boundary between the unsaturated zone and the deeper, saturated zone.  The 1169 

upper surface of an unconfined aquifer. 1170 

watt—A unit of power equal to 1 joule per second.  (See joule.) 1171 

wetland—Wetlands are “... those areas that are inundated or saturated by surface or groundwater 1172 

at a frequency and duration sufficient to support, and that under normal circumstances do 1173 

support, a prevalence of vegetation typically adapted for life in saturated soil conditions.  1174 

Wetlands generally include swamps, marshes, bogs, and similar areas” (33 CFR Part 328.3). 1175 
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whole-body dose—In regard to radiation, dose resulting from the uniform exposure of all organs 1176 

and tissues in a human body.  (See effective dose equivalent.) 1177 

wind rose—A circular diagram showing, for a specific location, the percentage of the time the 1178 

wind is from each compass direction.  A wind rose for use in assessing consequences of airborne 1179 

releases also shows the frequency of different wind speeds for each compass direction. 1180 

yield—The force in tons of TNT of a nuclear or thermonuclear explosion. 1181 
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EIS RESPONSIBILITIES: APPENDIX H CO-LEAD, PROJECT-SPECIFIC ANALYSES 
Education: B.S., Nuclear Engineering, North Carolina State University 

Experience/Technical Specialty: 
Sixteen years.  Engineer-in-training (Georgia).  Waste management, transportation, 
human health impacts, socioeconomics, environmental remediation technologies. 

TENA A. GRABEN, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  MATERIAL DISPOSAL AREAS CHARACTERIZATION AND HAZARD 

ASSESSMENT 
Education: B.S., Professional Biology, University of North Alabama 

Experience/Technical Specialty: 
Twenty years.  Applied health physics, occupational and environmental radiological 
hazards assessment and dose modeling, regulatory compliance, emergency management. 

KATIE A. GRASTY, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: GENERAL SUPPORT 
Education: M.E.M., Conservation Science and Policy, Duke University 
 B.S., Geography, Radford University 

Experience/Technical Specialty: 
Two years.  Environmental law and compliance, ecosystem and natural resource science. 
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CHADI D. GROOME, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  DEPUTY PROJECT MANAGER, CHAPTER 3 MANAGER 
Education: M.S., Environmental Engineering Sciences, University of Florida 
 B.S., Zoology, Clemson University 

Experience/Technical Specialty: 
Twenty-six years.  Environmental and nuclear regulatory compliance, permitting, and 
licensing, NPDES permitting, radioactive and hazardous waste management. 

CATHY G. HAUPT, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  CHAPTER 6 MANAGER 
Education: M.S., Science Education (Biology), Clarion University 
 B.S., Secondary Education (Geography/Environmental Science), Clarion State 

College 

Experience/Technical Specialty: 
Twenty-five years.  Regulatory compliance, technical research, quality control. 

ROBERT G. HOFFMAN, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  APPENDIX H CO-LEAD, PROJECT-SPECIFIC ANALYSES 
Education: B.S., Environmental Resource Management, The Pennsylvania State University 

Experience/Technical Specialty: 
Twenty years.  NEPA compliance, regulatory review, land use planning. 

JAMES D. JAMISON, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  HUMAN HEALTH IMPACTS, SPECIAL PATHWAYS ASSESSMENTS 
Education: B.A., Physics, Doane College 

Experience/Technical Specialty: 
Thirty-six years.  Certified Health Physicist. Occupational and environmental radiation 
safety, accident analysis, assessment of impacts from release of radioactive materials and 
toxic chemicals. 

CHARLES M. JOHNSON, JR., SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  MATERIAL DISPOSAL AREAS CHARACTERIZATION AND HAZARD 

ASSESSMENT 
Education:  M.S., Chemistry, Western Carolina University 
 B.S., Geology, Western Carolina University 

Experience/Technical Specialty: 
Twenty-two years.  Radiochemistry, radiochemical data analysis, validation, and 
interpretation, site characterization. 
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CANDI L. JONES, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: BIOLOGICAL SCIENCES 
Education: B.S., Cell and Molecular Biology, Minor, Chemistry, University of Montana 

Experience/Technical Specialty: 
Nine years.  Biochemistry, biological warfare and biological warfare agents, risk 
assessments, biological containment, threat analysis. 

ROY KARIMI, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  PROJECT ENGINEER, TRANSPORTATION AND RISK ASSESSMENT 
Education: Sc.D., Nuclear Engineering, Massachusetts Institute of Technology 
 N.E., Nuclear Engineering, Massachusetts Institute of Technology 
 M.S., Nuclear Engineering, Massachusetts Institute of Technology 
 B.Sc., Chemical Engineering, Abadan Institute of Technology 

Experience/Technical Specialty: 
Twenty-nine years.  Nuclear power plant safety, risk and reliability analysis, design 
analysis, criticality analysis, accident analysis, consequence analysis, spent fuel dry 
storage safety analysis, probabilistic risk assessments. 

JULIE KUTZ, URS CORPORATION 
EIS RESPONSIBILITIES: SCIENCE COMPLEX AND WAREHOUSE FACILITY PROJECT-SPECIFIC 

ANALYSES (BIOLOGICAL RESOURCES, FLOODPLAINS AND WETLANDS, 
VISUAL RESOURCES, AND SOCIOECONOMICS) 

Education: B.S., Biology, University of New Mexico 

Experience/Technical Specialty: 
Six years.  Environmental and natural resources. 

DALE LYONS, URS CORPORATION 
EIS RESPONSIBILITIES:  SCIENCE COMPLEX AND WAREHOUSE FACILITY PROJECT-SPECIFIC 

ANALYSES (SOILS, HUMAN HEALTH, TRANSPORTATION, AND GENERAL 

ENVIRONMENTAL RESOURCE CONSIDERATIONS)  
Education: M.S., Soil Chemistry and Land Rehabilitation, The Montana State University 

B.S., Soils and Environmental Science, The Montana State University 

Experience/Technical Specialty: 
Fourteen years.  Environmental consulting, scientific research, and project management. 
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JASPER G. MALTESE, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  ACCIDENT ANALYSIS, RADIOLOGICAL AND CHEMICAL IMPACTS 
Education: M.S., Operations Research, George Washington University 
 B.S., Mathematics, Fairleigh Dickinson University 

Experience/Technical Specialty: 
Forty-two years.  NEPA assessments, accident analyses, safety analysis report reviews, 
facility safety audits, system reliability analyses. 

GREGORY F. MARTIN, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  HUMAN HEALTH IMPACTS, SPECIAL PATHWAYS ASSESSMENTS 
Education: M.S., Radiological Physics, San Diego State University 
 B.S., Physics, San Diego State University 

Experience/Technical Specialty: 
Twenty-four years.  Hazards assessment, accident analysis, environmental transport of 
hazardous materials, and assessment of human impacts. 

PAUL MINK, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  MATERIAL DISPOSAL AREAS CHARACTERIZATION AND HAZARD 

ASSESSMENT 
Education: M.S., Nuclear (Radiological) Engineering (coursework completed, thesis in 

   progress), University of Tennessee 
 B.S., Industrial Engineering, University of Tennessee 

Experience/Technical Specialty: 
Thirteen years.  Health physics, evaluation of survey data and radiological engineering 
analysis. 

STEVEN M. MIRSKY, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  HUMAN HEALTH LEAD, APPENDIX D LEAD, ACCIDENT ANALYSIS 
Education: M.S., Nuclear Engineering, The Pennsylvania State University 
 B.S., Mechanical Engineering, Cooper Union 
  
Experience/Technical Special: 
 Thirty years.  Professional Engineer (Mechanical) Maryland.  Safety analysis, nuclear 

powerplant design, operations, foreign nuclear powerplant system analysis, accident 
analysis, thermal hydraulics, shielding and dose assessment, spent nuclear fuel dry storage 
safety analysis. 
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STEVEN E. MIXON, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  TECHNICAL EDITOR 
Education: B.S., Communications, University of Tennessee 

Experience/Technical Specialty: 
Eighteen years.  Program analyst, technical writer and editor, speechwriter, publications 
specialist. 

SHEA NELSON, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  GENERAL SUPPORT, QUALITY ASSURANCE 
Education: M.E., Environmental Engineering, University of Maryland 
 B.A., Environmental Science, University of Virginia 

Experience/Technical Specialty: 
Six years.  Regulatory compliance, environmental remediation, technical writing, quality 
assurance/quality control. 

ARIS PAPADOPOULOS, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  WORKER AND PUBLIC HEALTH AND SAFETY 

Education: M.S., Nuclear Engineering, University of Utah 
 B.S., Physics, Hamline University 

Experience/Technical Specialty: 
Thirty-seven years.  NEPA compliance, nuclear facilities regulatory compliance, 
radiological risk analysis, health physics, radioactive waste management. 

WILDA E. PORTNER, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: PUBLIC INVOLVEMENT, TECHNICAL EDITOR 
Education:  A.A., Business Administration, Frederick Community College 

Experience/Technical Specialty: 
Sixteen years.  Public information, Tribal relations, technical writing and editing. 

JEFFREY J. RIKHOFF, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  DEPUTY PROJECT MANAGER, CHAPTER 2, ENVIRONMENTAL JUSTICE 
Education: M.R.P., Regional/Environmental Planning, University of Pennsylvania 
 M.S., International Economic Development and Appropriate Technology, 
   University of Pennsylvania 
 B.A., English, DePauw University 

Experience/Technical Specialty: 
Nineteen years.  NEPA compliance, regulatory compliance and permitting, 
socioeconomics, environmental justice, comprehensive land-use and development 
planning, cultural resources. 
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JOSEPH F. ROBBINS, U.S. DEPARTMENT OF ENERGY, NATIONAL NUCLEAR SECURITY 

ADMINISTRATION (NEPA COMPLIANCE OFFICER, ALBUQUERQUE SERVICE CENTER) 
EIS RESPONSIBILITIES:  DOCUMENT REVIEW 
Education: B.S., Biology, University of Maine 
 Graduate Studies, University of Massachusetts and Utah State University 
  
Experience/Technical Specialty: 

Thirty-one years.  Environmental investigations, NEPA compliance. 

NESETARI A. ROBINSON, SCIENCE APPLICATION INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES: ENVIRONMENTAL DATA ANALYSES 
Education: B.S., Chemical Engineer, University of Maryland Baltimore County 
 
Experience/Technical Specialty: 
 Nine months.  Engineer-in-training (Maryland).  Technical writer and compiling data into 

graphs and charts. 
 

GARY W. ROLES, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  MATERIAL DISPOSAL AREA REMEDIATION, CANYON CLEANUPS, AND 

OTHER COMPLIANCE ORDER ACTIONS LEAD 
Education: M.S., Nuclear Engineering, University of Arizona 
 B.S., Mechanical Engineering, Arizona State University 

Experience/Technical Speciality: 
Twenty-eight years.  Radioactive waste management; regulatory and compliance analysis. 

THOMAS L. RUCKER, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  MATERIAL DISPOSAL AREAS CHARACTERIZATION AND HAZARD 

ASSESSMENT 
Education: Ph.D., Analytical Chemistry, Health Physics Minor, University of Tennessee 
 M.S., Environmental Chemistry, University of Tennessee 
 B.S., Chemistry, David Lipscomb University 

Experience/Technical Specialty: 
Thirty-three years.  Analytical chemistry, radiochemistry, radiological monitoring, dose 
and risk assessment, and environmental and waste characterization. 
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PETER C. SANFORD, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  PROJECT-SPECIFIC ANALYSES, DD&D AND CONSTRUCTION PARAMETER 

ESTIMATES 
Education: M.S., Metallurgical Engineering, Colorado School of Mines  
 B.S.E., Chemical Engineering/Material Science, University of Connecticut 

Experience/Technical Specialty:  
Twenty-six years.  Project management, actinide recovery and processing, health physics, 
decontamination and decommissioning, waste management, and environmental 
compliance. 

JAMES R. SCHINNER, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  CHAPTER 4 MANAGER, LAND, VISUAL, ECOLOGICAL, AND CULTURAL 

RESOURCES 
Education: Ph.D., Wildlife Management, Michigan State University 
 M.S., Zoology, University of Cincinnati 
 B.S., Zoology, University of Cincinnati 

Experience/Technical Specialty: 
Thirty-three years.  Ecological field assessments, NEPA documentation, regulatory 
reviews. 

JENNIFER C. SMITH, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  PAST PERFORMANCE AND DESCRIPTION OF ALTERNATIVES 
Education: M.S., Natural Resources and Environment, University of Michigan 
 B.A., Environmental Studies, University of Vermont 

Experience/Technical Specialty: 
Two years.  Environmental education and public awareness, risk communication. 

MARY ALICE SPIVEY, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  LAWS AND REGULATIONS 
Education: B.S., Environmental Science, Florida Institute of Technology 

Experience/Technical Specialty: 
Twenty-three years.  Regulatory analysis and compliance, waste management, NEPA 
compliance. 
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ELLEN TAYLOR, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  CHAPTER 5, PROJECT-SPECIFIC ANALYSES 
Education: Ph.D., Biology, University of Pennsylvania 
 B.A., Zoology, University of Vermont 

Experience/Technical Specialty: 
Twenty-four years.  Environmental compliance and NEPA assessments. 

ALAN L. TOBLIN, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  ACCIDENT ANALYSIS, RADIOLOGICAL AND CHEMICAL IMPACTS 
Education: M.S., Chemical Engineering, University of Maryland  
 B.E., Chemical Engineering, Cooper Union 
  
Experience/Technical Specialty: 

Thirty-five years.  Contaminant transport through air, groundwater, and surface water, 
accident risk analysis. 

TOBY WALTERS, URS CORPORATION 
EIS RESPONSIBILITIES:  SCIENCE COMPLEX AND WAREHOUSE FACILITY PROJECT-SPECIFIC 

ANALYSES (GEOLOGIC AND ENVIRONMENTAL RESOURCES)  
Education:   M.S., Water Resources Management, The University of New Mexico  
 B.S., Geology, The University of New Mexico 
  
Experience/Technical Specialty: 

Twenty-six years.  Environmental consulting and project management. 

ROBERT H. WERTH, SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 
EIS RESPONSIBILITIES:  NOISE ANALYSIS, AIR QUALITY MODELING 
Education: B.A., Physics, Gordon College 

Experience/Technical Specialty: 
Thirty years.  Acoustics and air quality analysis, regulatory reviews, and NEPA 
documentation. 
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JACK YOUNG, URS CORPORATION 
EIS RESPONSIBILITIES:  SCIENCE COMPLEX AND WAREHOUSE FACILITY PROJECT-SPECIFIC 

ANALYSES (ARCHAEOLOGICAL DATA ANALYSIS) 
Education: M.A., Archaeological Survey and Cultural Resource Planning, Durham  
 B.A., History, The University of New Mexico 
  
Experience/Technical Specialty: 

Nine years.  Cultural resource management and planning throughout the greater 
Southwestern USA and Britain; New Mexico State Land Use Permit for Archaeology 
2005 NM-05-187; 2005 Laboratory of Anthropology curation agreement and ARMS user 
agreement. page intentionally left blank. 
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11.  DISTRIBUTION LIST 
 

The U.S. Department of Energy (DOE) provided copies of the Final Site-Wide Environmental 
Impact Statement for Continued Operation of Los Alamos National Laboratory, Los Alamos, 
New Mexico (SWEIS) to Federal, state, and local elected and appointed officials and public 
interest groups; and other organizations and individuals listed in this chapter.  Approximately 
350 copies of the Final SWEIS and 350 copies of the Summary of the Final SWEIS were sent to 
interested parties.  Copies will be provided to others upon request. 

 
United States Congress  

U.S. House of Representatives 
Steve Pearce, R-New Mexico 
Tom Udall, D-New Mexico 

Heather A. Wilson, R-New Mexico 

 
U.S. House of Representatives Committees 
 David Obey, Committee on Appropriations 
 Jerry Lewis, Committee on Appropriations 

Peter J. Visclosky, Committee on Appropriations 
 Subcommittee on Energy and Water Development, and Related Agencies 
David L. Hobson, Committee on Appropriations 

   Subcommittee on Energy and Water Development, and Related Agencies 
John Dingell, Committee on Energy and Commerce 
Joe Barton, Committee on Energy and Commerce 
Rick Boucher, Committee on Energy and Commerce 
 Subcommittee on Energy and Air Quality 
J. Dennis Hastert, Committee on Energy and Commerce 
 Subcommittee on Energy and Air Quality 
Albert R. Wynn, Committee on Energy and Commerce 
 Subcommittee on Environment and Hazardous Materials 
John Shimkus, Committee on Energy and Commerce 

   Subcommittee on Environment and Hazardous Materials 
Bart Gordon, Committee on Science and Technology 
Ralph M. Hall, Committee on Science and Technology 
Nick Lampson, Committee on Science and Technology 
 Subcommittee on Energy and Environment 
Bob Inglis, Committee on Science and Technology 
 Subcommittee on Energy and Environment 
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U.S. Senate 
Jeff Bingaman, D-New Mexico Pete V. Domenici, R-New Mexico 

 
U.S. Senate Committees 
 Robert C. Byrd, Committee on Appropriations 

Thad Cochran, Committee on Appropriations 
Harry Reid, Committee on Appropriations 
 Subcommittee on Energy and Water, and Related Agencies 
Pete V. Domenici, Committee on Appropriations 
 Subcommittee on Energy and Water, and Related Agencies 
Barbara Mikulski, Committee on Appropriations 
 Subcommittee on Commerce, Justice, Science, and Related Agencies 
Richard Shelby, Committee on Appropriations 
 Subcommittee on Commerce, Justice, Science, and Related Agencies 
Daniel K. Inouye, Committee on Commerce, Science and Transportation 
Ted Stevens, Committee on Commerce, Science and Transportation 
John Ensign, Committee on Commerce, Science and Transportation 
 Subcommittee on Science, Technology and Innovation 
John F. Kerry, Committee on Commerce, Science and Transportation 
 Subcommittee on Science, Technology and Innovation 

 Jeff Bingaman, Committee on Energy and Natural Resources 
Pete V. Domenici, Committee on Energy and Natural Resources 
Bryon L. Dorgan, Committee on Energy and Natural Resources, Subcommittee on Energy 
Lisa Murkowski, Committee on Energy and Natural Resources, Subcommittee on Energy  
Barbara Boxer, Committee on Environment and Public Works 
James M. Inhofe, Committee on Environment and Public Works 
Thomas R. Carper, Committee on Environment and Public Works 

 Subcommittee on Clean Air, and Nuclear Safety 
George V. Voinovich, Committee on Environment and Public Works 

 Subcommittee on Clean Air, and Nuclear Safety 
 

 
Federal Agencies  

Advisory Council on Historic Preservation 
Bandelier National Monument 
Defense Nuclear Facilities Safety Board 
Santa Fe National Forest 

U.S. Department of the Interior 
U.S. Environmental Protection Agency 
U.S. Nuclear Regulatory Commission 
U.S. Fish and Wildlife Service 
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Local Government  
New Mexico 
 

Mayors 
Martin Chavez, Albuquerque 
Richard Lucero, Española 
David Coss, Santa Fe 

County Officials 
 Max Baker, Los Alamos County Administrator 
 Anthony Mortillaro, Los Alamos County     
Assistant Administrator 
 Rick Bohn, Los Alamos County, Director, 
Community Development 
 Lorenzo Valdez, Rio Arriba County Manager 
 

 
 

NEPA State Point of Contact  
Ron Curry, New Mexico 

 
 
 

State Government  
New Mexico Governor 

Bill Richardson 
 
New Mexico Senators 

Lynda M. Lovejoy 
Richard C. Martinez 
John Pinto 
James G. Taylor 

 
New Mexico Representatives 

Richard J. Berry 
Rhonda S. King 
Ben Lujan 
Patricia A. Lundstrom  
Alfred A. Park 
Debbie A. Rodella 
Henry Saavedra 
Nick L. Salazar 
Jeannette O. Wallace 

 
 

 
New Mexico Environment Department 

Bill Bartels 
James Bearzi 
Gedi Cibas 
Ron Curry 
William Moats 
John Parker 
John Volkerding 
Steve Yanicak 

 
Citizen Advisory Boards  

J. D. Campbell, Northern New Mexico Citizens’ Advisory Board 
Menice Santistevan, Northern New Mexico Citizens’ Advisory Board 
Christina Houston, Northern New Mexico Citizens’ Advisory Board 
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Native American Representatives  

New Mexico 
  
 Joe Garcia, Chairman, All Indian Pueblo Council 

Amadeo Shije, Vice Chairman, All Indian Pueblo Council 
James Roger Madalena, Director, Five Sandoval Indian Pueblos 
John Gonzales, Director, Eight Northern Indian Pueblos Council 
Levi Pesata, President, Jicarilla Apache Nation 
Tyron Vicenti, Vice President, Jicarilla Apache Nation 
Mark Chino, President, Mescalero Apache Tribe 
Thora Padilla, Tribal Historic Preservation Officer, Mescalero Apache Tribe 
Frederick Chino, Sr., Vice President, Mescalero Apache Tribe 
David Conrad, National Tribal Environmental Council 
Robert Gruenig, National Tribal Environmental Council 
Ben Shelly, Vice President, Navajo Nation 
Ervin Keeswood, Interim Speaker of the House, Navajo Nation Council 
Joe Shirley, Jr., President, Navajo Nation 
Herman Shorty, Director, Commission on Emergency Management, Navajo Nation 
Hope MacDonald Lone Tree, Chair, Public Safety Committee, 21st Navajo Nation Council 
B. Gregory Histia, 1st Lieutenant Governor, Pueblo of Acoma 
Jason Johnson, Governor, Pueblo of Acoma 
Stanley Paytiamo, EPA Office, Pueblo of Acoma 
Randall Vicente, 2nd Lieutenant Governor, Pueblo of Acoma 
Vernon Garcia, Lieutenant Governor, Pueblo of Cochiti 
Ray Trujillo, Governor, Pueblo of Cochiti 
Robert Benavidez, Governor, Pueblo of Isleta 
Frank Lujan, 2nd Lieutenant Governor, Pueblo of Isleta 
Max Zuni, 1st Lieutenant Governor, Pueblo of Isleta 
Paul Chinana, 1st Lieutenant Governor, Pueblo of Jemez 
Raymond Gachupin, Governor, Pueblo of Jemez 
W. Timothy Armijo, 2nd Lieutenant Governor, Pueblo of Jemez 
John Antonio, Sr., Governor, Pueblo of Laguna 
Pete Kasero, 2nd Lieutenant Governor, Pueblo of Laguna 
Richard Luarkie, 1st Lieutenant Governor, Pueblo of Laguna 
Phillip Perez, 1st Lieutenant Governor, Pueblo of Nambe 
Dennis Vigil, Governor, Pueblo of Nambe 
Craig Quanchello, Lieutenant Governor, Pueblo of Picuris 
Richard Mermejo, Governor, Pueblo of Picuris 
Linda Diaz, 1st Lieutenant Governor, Pueblo of Pojoaque 
George Rivera, Governor, Pueblo of Pojoaque 
Victor Montoya, Governor, Pueblo of Sandia 
Scott Paisano, 1st Lieutenant Governor, Pueblo of Sandia 
Martin W. Aguilar, 1st Lieutenant Governor, Pueblo of San Ildefonso 
Erik Fender, 2nd Lieutenant Governor, Pueblo of San Ildefonso 
James Mountain, Governor, Pueblo of San Ildefonso 
Neil Weber, Director, Environmental and Cultural Preservation, Pueblo of San Ildefonso 
Johnny Abeyta, 1st Lieutenant Governor, Ohkay Owingeh 
Earl Salazar, Governor, Ohkay Owingeh 
Larry Phillips, Jr., 2nd Lieutenant Governor, Ohkay Owingeh 
Michael T. Sandoval, Governor, Pueblo of San Felipe 
Joseph E. Sandoval, Lieutenant Governor, Pueblo of San Felipe 
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Ronald Montoya, Governor, Pueblo of Santa Ana 
Henry Gallegos, Lieutenant Governor, Pueblo of Santa Ana 
Michael Chavarria, Governor, Pueblo of Santa Clara 
Alvin Warren, Lieutenant Governor, Pueblo of Santa Clara 
Nelson Pacheco, Governor, Pueblo Santo Domingo 
Patricio Tenorio, Lieutenant Governor, Pueblo Santo Domingo 
Gilbert Suazo, Sr., Governor, Pueblo of Taos 
Frederick Lujan, Sr., Lieutenant Governor, Pueblo of Taos 
Floyd Samuel, 1st Lieutenant Governor, Pueblo of Tesuque 
Charlie Dorame, Governor, Pueblo of Tesuque 
David Pino, Lieutenant Governor, Pueblo of Zia 
Rudy Shije, Governor, Pueblo of Zia 
Norman Cooeyate, Governor, Pueblo of Zuni 
Dancy Simplicio, 1st Lieutenant Governor, Pueblo of Zuni 

 
Public Interest Groups  

Dorelen Bunting, Albuquerque Center for Peace and Justice 
Jodi Dart, Alliance for Nuclear Accountability 
Susan Gordon, Alliance for Nuclear Accountability 
Laura Harris, Americans for Indian Opportunity 
J. Berde, Carson Forest Watch 
Maureen Houlihan, Catholic Charities of Gallup, Catholic Indian Center 
Sue Dayton, Citizen Action New Mexico 
David McCoy, Citizen Action New Mexico 
Janet Greenwald, Citizens for Alternatives to Radioactive Dumping 
Bradley Schiro, Citizens Against Radioactive Waste 
Andrew Culp, Coalition to Demilitarize Education 
Christy Escobar, Coalition to Demilitarize Education 
Kamara O’Connor, Coalition to Demilitarize Education 
Will Parrish, Coalition to Demilitarize Education 
Susan Dayton, Citizen Action New Mexico 
Joni Arends, Concerned Citizens for Nuclear Safety 
Kalliroi Matsakis, Concerned Citizens for Nuclear Weapons 
Sheri Kotowski, Embudo Valley Environmental Monitoring Group 
Tom Carpenter, Government Accountability Project 
Jim Riccio, Greenpeace International 
Lois Chalmers, Institute for Energy and Environmental Research 
Arjun Makhijani, Institute for Energy and Environmental Research 
Robert Long, Los Alamos Study Group 
Greg Mello, Los Alamos Study Group 
Sarah Miller, Los Alamos Study Group 
Blake Trask, Los Alamos Study Group 
Robert Holden, National Congress of American Indians 
Jacqueline Johnson, National Congress of American Indians 
Libby Fayad, National Parks Conservation Association 
Thomas Cochran, Natural Resources Defense Council 
Denise Gonzales, New Mexico Community Foundation 
Doug Melklejohn, New Mexico Environmental Law Center 
Paul Leventhal, Nuclear Control Institute 
Jay Coghlan, Nuclear Watch of New Mexico 
Colin King, Nuclear Watch of New Mexico 
Scott Kovac, Nuclear Watch of New Mexico 
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Geoff Petrie, Nuclear Watch of New Mexico 
John Withan, Nuclear Watch of New Mexico 
Ilse Bleck, Pajarito Group of the Sierra Club 
Peggy Prince, Peace Action New Mexico 
Shama Beach, People for Peace 
Betty Kronsky, People for Peace 
Virginia Miller, People for Peace 
Will Callaway, Physicians for Social Responsibility 
LeRoy Moore, Rocky Mountain Peace and Justice Center 
Juan Montes, Rural Alliance for Military Accountability 
Alice Roos, Sanctuary Foundation 
Bernard Foy, Sangre de Cristo Audubon Society 
Tom Taylor, Sangre de Cristo Audubon Society 
Delores Kincaide, Sisters of Loretto 
Penelope McMullen, Sisters of Loretto 
Sharon Palma, Sisters of Loretto 
Sylvia Sedillo, Sisters of Loretto 
Michael Guerrero, Southwest Organizing Project 
William Paul Robinson, Southwest Research and Information Center 
Don Hancock, Southwest Research and Information Center 
Clifton Bain, Taos Rio Arriba County Green Party 
Kathy Sanchez, TEWA Women United 
Jay Gilbert Sanchez, Tribal Environmental Watch Alliance 
Alden Meyer, Union of Concerned Scientists 
TE Origer, Veterans for Peace 
Matthew Bishop, Western Environmental Law Center 
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Public Reading Rooms and Libraries  

A complete copy of the Final SWEIS along with the reference materials may be reviewed at any of the 
Public Reading Rooms and Libraries listed below. 

Freedom of Information Reading Room 
U.S. Department of Energy 
1000 Independence Avenue, SW, 1E-90 
Washington, DC  20585-0001 
(202) 586-5955 
 
Los Alamos National Laboratory 
Research Library 
TA-3-207 
Los Alamos, NM 87545 
(505) 667-0216 
 
Mesa Public Library 
2400 Central Avenue 
Los Alamos, NM  87544 
(505) 662-8240 
 
New Mexico State Library 
1209 Camino Carlos Rey 
Santa Fe, NM 87507 
(505) 476-9700 

Santa Fe Main Library 
145 Washington Avenue 
Santa Fe, NM  87501 
(505) 955-6780 
 
Santa Fe Public Library 
Oliver La Farge Branch 
1730 Llano Street 
Santa Fe, NM  87501 
(505) 955-4862 
 
Española Public Library 
313 N. Paseo de Oñate 
Española, NM  87532 
(505) 747-6087 
 
Government Information Department 
Zimmerman Library 
University of New Mexico 
Albuquerque, NM  87131-1466 
(505) 277-5441 

 
 

Individuals  
Marylin Abesin 
Rodney Adams 
Cecelia Albert 
Bob Aly 
Robert L Anderson, Ph.D. 
Ivan Archuleta 
Jodie Arellano 
Linda Aspenwind 
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COVER SHEET 
 

Responsible Agency: U.S. Department of Energy (DOE) 
National Nuclear Security Administration (NNSA) 

Title: Final Site-Wide Environmental Impact Statement for Continued Operation of Los Alamos 
National Laboratory, Los Alamos, New Mexico (SWEIS) (DOE/EIS-0380) 

Location: Los Alamos, New Mexico 

For additional information or for copies of this 
SWEIS, contact: 
 

Elizabeth Withers, EIS Document Manager 
Los Alamos Site Office 
National Nuclear Security Administration 
U.S. Department of Energy 
528 35th Street 
Los Alamos, NM  87544-2201 
Telephone:  505-845-4984 
 

 For general information on the DOE National 
Environmental Policy Act (NEPA) process, contact: 
 

Carol M. Borgstrom, Director 
Office of NEPA Policy and Compliance 
U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 
Telephone:  202-586-4600, or leave a message 

at 1-800-472-2756 

This document is available on the DOE NEPA website (www.energy.gov/environment/nepa.htm) 
and the NNSA Los Alamos Site Office website (www.doeal.gov/laso/NEPASWEIS.aspx) for 
viewing and downloading. 

Abstract:  NNSA proposes to continue operating Los Alamos National Laboratory (LANL), 
which is located in Los Alamos County in north-central New Mexico.  NNSA has identified and 
assessed three alternatives for continued operation of LANL:  (1) No Action, (2) Reduced 
Operations, and (3) Expanded Operations.  The Expanded Operations Alternative includes the 
impacts of actions to implement the March 2005 Compliance Order on Consent (Consent Order), 
entered into by DOE, the LANL management and operating contractor, and the State of 
New Mexico to address the investigation and remediation of environmental contamination at 
LANL.  NNSA intends to implement actions necessary to comply with the Consent Order, 
regardless of whether it implements other actions analyzed as part of the Expanded Operations 
Alternative.  Expanded Operations is NNSA’s Preferred Alternative.  Under the No Action 
Alternative, NNSA would continue the historical mission support activities conducted at LANL 
at currently approved operational levels.  Under the Reduced Operations Alternative, NNSA 
would eliminate some activities and limit the operations of other activities.  Under the Expanded 
Operations Alternative, NNSA would operate LANL at the highest levels of activity currently 
foreseeable, including full implementation of mission assignments.  Under all of the alternatives, 
the affected environment is primarily within 50 miles (80 kilometers) of LANL.  Analyses 
indicate little difference in the environmental impacts of the alternatives on many resource areas. 
The primary discriminators are public risk due to radiation exposure, collective worker risk due 
to radiation exposure, socioeconomic effects due to LANL employment changes, electrical power 
and water demand, waste management, and transportation.  A classified appendix has been 
prepared to assess the impacts of terrorist acts. 
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Public Comments:  In preparing this Final SWEIS, NNSA considered comments on the Draft 
LANL SWEIS that were received during the scoping period (January 19 to February 17, 2005) 
and during the public comment period on the Draft SWEIS (July 7 to September 20, 2006).  
Public hearings on the Draft SWEIS were held in Los Alamos, Española, and Santa Fe, 
New Mexico.  Comments on the Draft SWEIS were accepted for a period of 75 days following 
publication of the Environmental Protection Agency’s (EPA) Notice of Availability in the 
Federal Register and were considered during preparation of the Final SWEIS.  Comments 
received after the end of the comment period were considered in the Final SWEIS. 

The Final SWEIS contains revisions and new information based in part on comments received on 
the Draft SWEIS.  Vertical change bars in the margins indicate the locations of these revisions 
and new information. Volume 3 contains the comments received during the public comment 
period on the Draft SWEIS and NNSA’s responses to the comments.  NNSA will use the analysis 
presented in this Final SWEIS, as well as other information, in preparing the Record of Decision 
(ROD) regarding the level of continued operations at LANL.  NNSA will issue the ROD no 
sooner than 30 days after the EPA publishes a Notice of Availability of this Final SWEIS in the 
Federal Register. 
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DEPARTMENT OF ENERGY

Record of Decision: Site-Wide
Environmental Impact Statement for
Continued Operation of the Los
Alamos National Laboratory in the
State of New Mexico

AGENCY: Department of Energy.
ACTION: Record of decision.

SUMMARY: The Department of Energy
(DOE) is issuing this Record of Decision
on the continued operation of the Los
Alamos National Laboratory (LANL) in
the State of New Mexico. This Record of
Decision is based on the information
and analysis contained in the Site-Wide
Environmental Impact Statement for
Continued Operation of the Los Alamos
National Laboratory, DOE/EIS–0238
(including the classified supplement),
and other factors, including the mission
responsibilities of the Department, and
comments received on the final Site-
Wide Environmental Impact Statement.
DOE has decided to implement the
Preferred Alternative, which, with
certain limitations, is the Expanded
Operations Alternative. This alternative
would expand operations at LANL, as
the need arises, to increase the level of
existing operations to the highest
reasonably foreseeable levels, and to
fully implement the mission elements
assigned to LANL.
FOR FURTHER INFORMATION CONTACT: For
further information on the Site-Wide
Environmental Impact Statement or to

receive a copy of the Site-Wide
Environmental Impact Statement or
other information related to this Record
of Decision, contact: Corey Cruz,
Document Manager, U.S. Department of
Energy, Albuquerque Operations Office,
P.O. Box 5400, Albuquerque, NM 87185,
(505) 845–4282.

For information on the DOE National
Environmental Policy Act (NEPA)
process, contact: Carol M. Borgstrom,
Director, Office of NEPA Policy and
Assistance (EH–42), U.S. Department of
Energy, 1000 Independence Avenue,
SW, Washington, DC 20585, (202) 586–
4600, or leave a message at (800) 472–
2756.
SUPPLEMENTARY INFORMATION:

Background

DOE prepared this Record of Decision
pursuant to the regulations of the
Council on Environmental Quality for
implementing NEPA (40 CFR Parts
1500–1508) and DOE’s NEPA
Implementing Procedures (10 CFR Part
1021). This Record of Decision is based,
in part, on DOE’s Site-Wide
Environmental Impact Statement for
Continued Operation of the Los Alamos
National Laboratory, (DOE/EIS–0238).
LANL is located in north-central New
Mexico, 60 miles (96 kilometers) north-
northeast of Albuquerque, 25 miles (40
kilometers) northwest of Santa Fe, and
20 miles (32 kilometers) southwest of
Española. LANL occupies an area of
approximately 27,832 acres (11,272
hectares), or approximately 43 square
miles (111 square kilometers), of which
86 percent lies within Los Alamos
County and 14 percent within Santa Fe
County. The Fenton Hill site (Technical
Area [TA]–57), a remote site 20 miles
(32 kilometers) west of LANL, occupies
15 acres (6 hectares) in Sandoval County
on land leased from the U.S. Forest
Service. LANL is divided into 49
separate Technical Areas. LANL is a
multi-disciplinary, multipurpose
national laboratory engaged in
theoretical and experimental research
and development. DOE has assigned
elements of each of its four principal
missions (National Security, Energy
Resources, Environmental Quality, and
Science) to LANL, and has established
and maintains several capabilities in
support of these mission elements,
including applications of science and
technology to the nuclear weapons
program. These capabilities also support
applications for other Federal agencies
and other organizations in accordance
with national priorities and policies.

DOE is currently engaged in other
NEPA reviews that include LANL as an
alternate location for the action under
consideration. These other NEPA

reviews include programmatic and
project Environmental Impact
Statements for Waste Management and
Surplus Plutonium Disposition. Since
these other Environmental Impact
Statements identify potential new or
expanded activities for LANL, the
impacts of these activities are described
under the Preferred Alternative in the
Site-Wide Environmental Impact
Statement. The nature of the decisions
in this Record of Decision with regard
to the Waste Management programmatic
and project proposals is simply to
reserve infrastructure at LANL pending
completion of these programmatic and
project reviews and the corresponding
decision document. With regard to the
Surplus Plutonium Disposition
program, the nature of the decision in
this Record of Decision is to maintain
the competency and capability to
fabricate the Lead Assemblies as
evaluated in the Surplus Plutonium
Disposition Environmental Impact
Statement (SPD EIS). However, the
availability and capacity of facilities to
perform such work may be limited
because of competing priorities from the
weapons program. DOE’s resolution of
any such competing priorities will be
reflected in the Record of Decision for
the SPD EIS.

DOE was directed by Congress (Pub.
L. 105–119) to convey or transfer parcels
of DOE land in the vicinity of LANL to
the Incorporated County of Los Alamos,
New Mexico, and the Secretary of the
Interior, in trust for the San Ildefonso
Pueblo. Such parcels, or tracts of land,
must not be required to meet the
national security mission of LANL and
must also meet other criteria established
by the Act. DOE has issued a Draft
Environmental Impact Statement to
examine the potential environmental
impacts associated with the conveyance
or transfer of 10 specific parcels. EPA
published a Notice of Availability for
the Draft Environmental Impact
Statement for the Conveyance and
Transfer of Certain Land Tracts
Administered by the Department of
Energy and Located at Los Alamos
National Laboratory, Los Alamos and
Santa Fe Counties, New Mexico, in the
Federal Register on February 26, 1999.

The Site-Wide Environmental Impact
Statement considers the environmental
impacts of ongoing and proposed
activities at LANL. DOE expects that it
will continue to suggest new programs,
projects, and facilities for LANL (or
consider LANL as an alternative site for
such facilities or activities). These new
proposals will be analyzed in
programmatic or project-specific NEPA
reviews, as they become ripe for
decision. Subsequent NEPA reviews
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will make reference to, and be tiered
from, the Site-wide Environmental
Impact Statement; and subsequent DOE
decisions on these proposals may
amend this Record of Decision.

Alternatives Considered
DOE analyzed four broad alternative

levels of operation at the Los Alamos
National Laboratory. The four
alternatives are as follows:

Alternative 1—No Action
The No Action Alternative reflects the

levels of operation at LANL that are
currently planned. This includes
operations that provide for continued
support of DOE’s four primary missions,
but would not include an increase in the
existing pit manufacturing capacity
(beyond the current capacity of 14 pits
per year) nor expansion of the low-level
waste disposal facility at Technical
Area–54 (the remaining space in the
existing Area G footprint would be used,
but some low-level waste would be
shipped off-site for disposal). This
alternative includes the maintenance of
existing capabilities, continued support/
infrastructure activities, and
implementation of several facility
construction or modification projects
throughout LANL that have previous
NEPA reviews.

Alternative 2—Expanded Operations
(DOE’s Preferred Alternative Except for
Pit Manufacturing)

The Expanded Operations Alternative
would expand operations at LANL, as
the need arises, to increase the level of
existing operations to the highest
reasonably foreseeable levels, and to
fully implement the mission elements
assigned to LANL. This includes the
impacts of the full implementation of
pit manufacturing up to a capacity of 50
pits per year under single-shift
operations (80 pits per year using
multiple shifts). This alternative
includes the expansion of the low-level
waste disposal site at Technical Area–
54, including receipt of off-site wastes.
In addition, this alternative includes the
continued maintenance of existing and
expanded capabilities, continued
support/infrastructure activities, and
implementation of several facility
construction or modification projects at
Technical Area–53 (i.e., the Long-Pulse
Spallation Source, the 5-Megawatt
Target/Blanket Experimental Area, the
Dynamic Experiment Laboratory, and
the Isotope Production Facility).

Alternative 3—Reduced Operations
The Reduced Operations Alternative

reflects the minimum levels of operation
at LANL considered necessary to

maintain the capabilities to support
DOE missions over the near-term
(through the year 2007). While the
capabilities are maintained under this
alternative, this may not constitute full
support of the mission elements
currently assigned to LANL. This
alternative reflects pit manufacturing at
a level below the existing capacity (at 6
to 12 pits per year) and reflects
shipment of much of the low-level
waste generated at LANL for off-site
disposal (on-site disposal would be
limited to those waste types for which
LANL has a unique capability at Area
G). This alternative includes the
maintenance of existing capabilities,
continued support/infrastructure
activities, and implementation of
several facility construction or
modification projects throughout LANL
that have previous NEPA reviews; some
of the projects previously reviewed
under NEPA would be reduced in scope
or eliminated (e.g., the Low-Energy
Demonstration Accelerator would only
be operated at the lower end of its
energy range).

Alternative 4—‘‘Greener’’
The ‘‘Greener’’ Alternative reflects

increased levels of operation at LANL in
support of nonproliferation, basic
science, and materials recovery/
stabilization mission elements, and
reduced levels of operation in support
of defense and nuclear weapons mission
elements. All LANL capabilities are
maintained for the short term under this
alternative; however, this may not
constitute full support of the nuclear
weapons mission elements currently
assigned to LANL. This alternative
reflects pit manufacturing at a level
below the existing capacity (at 6 to 12
pits per year) and reflects shipment of
much of the low-level waste generated
at LANL for off-site disposal (on-site
disposal would be limited to those
waste types for which LANL has a
unique capability at Area G). This
alternative includes the maintenance of
existing capabilities, continued support/
infrastructure activities, and
implementation of several facility
construction or modification projects at
Technical Area–53 (i.e., the Long-Pulse
Spallation Source, the 5-Megawatt
Target/Blanket Experimental Area, the
Dynamic Experiment Laboratory, and
the Isotope Production Facility.) The
name and general description for this
alternative were provided by interested
public stakeholders as a result of the
scoping process.

Preferred Alternative
In the draft Site-Wide Environmental

Impact Statement, the Preferred

Alternative was the Expanded
Operations Alternative. In the final Site-
Wide Environmental Impact Statement,
the Expanded Operations Alternative is
the Preferred Alternative with one
modification, which involves the level
at which pit manufacturing would be
implemented at LANL. Under the
Expanded Operations Alternative, DOE
would expand operations at LANL, as
the need arises, to increase the level of
existing operations to the highest
reasonably foreseeable levels. This
expansion of operations would apply
broadly to the essential science and
technology activities across LANL, and
would apply to the level of activity for
those operations (e.g., increased
throughput or increased numbers of
experiments). The Expanded Operations
alternative includes expansion to fully
implement pit manufacturing up to the
capacity of 50 pits per year under
single-shift operations (80 pits per year
using multiple shifts) assigned to LANL
in the Record of Decision for the
Stockpile Stewardship and Management
Programmatic Environmental Impact
Statement.

However, as a result of delays in the
implementation of the Capability
Maintenance and Improvement Project
and recent additional controls and
operational constraints applied to work
conducted in the Chemistry and
Metallurgy Research (CMR) Building,
DOE has determined, as a matter of
policy, to postpone any decision to
expand pit manufacturing beyond a
level of a nominal 20 pits per year in the
near future (through the year 2007), and
to study further methods for
implementing the 50 pits per year
production capacity. The revised
Preferred Alternative reflects
implementing pit manufacturing at the
20-pit-per-year level. This
postponement does not modify the long-
term goal announced in the Record of
Decision for the Stockpile Stewardship
and Management Programmatic
Environmental Impact Statement of 50
pits per year (up to 80 pits per year
using multiple shifts).

The Preferred Alternative includes the
expansion of the low-level waste
disposal site at Technical Area–54. The
Preferred Alternative also includes the
continued maintenance of existing and
expanded capabilities, continued
support/infrastructure activities, and
implementation of several facility
construction or modification projects at
Technical Area–53 (i.e., the Long-Pulse
Spallation Source, the 5-Megawatt
Target/Blanket Experimental Area, the
Dynamic Experiment Laboratory, and
the Isotope Production Facility).



50799Federal Register / Vol. 64, No. 181 / Monday, September 20, 1999 / Notices

Environmentally Preferable Alternative

The Council on Environmental
Quality, in its ‘‘Forty Most Asked
Questions Concerning CEQ’s NEPA
Regulations’’ (46 FR 18026, 2/23/81),
with regard to 40 CFR 1505.2, defined
the ‘‘environmentally preferable
alternative’’ as the alternative ‘‘that will
promote the national environmental
policy as expressed in NEPA’s Section
101. Ordinarily, this means the
alternative that causes the least damage
to the biological and physical
environment; it also means the
alternative which best protects,
preserves, and enhances historic,
cultural, and natural resources.’’

After considering impacts to each
resource area by alternative, DOE has
identified Alternative 3, Reduced
Operations, as the environmentally
preferable alternative. Alternative 3 was
identified as having the fewest direct
impacts to the physical environment
and to worker and public health and
safety because all operations would be
at the lowest levels. However, the
analyses indicate that there would be
very little difference in the
environmental impacts among the
alternatives analyzed. The major
discriminators among alternatives are
collective worker risks due to radiation
exposure, socioeconomic effects due to
LANL employment changes, and
electrical power demand. Therefore,
Reduced Operations would have the
fewest impacts and Expanded
Operations would have the most.

Environmental Impacts of Alternatives

DOE weighed environmental impacts
as one factor in its decision making.
DOE analyzed the potential impacts that
might occur to land resources; geology,
geological conditions, and soils; water
resources, air quality; ecological and
biological resources, human health,
environmental justice, cultural
resources; and socioeconomic,
infrastructure, and waste management
for the four alternatives. DOE
considered the impacts that might occur
from use of special nuclear materials,
facility accidents, and the transportation
of radioactive and other materials
associated with LANL operations. DOE
considered the impacts of projects and
activities associated with each
alternative, the irreversible or
irretrievable commitments of resources,
and the relationship between short-term
uses of the environment and the
maintenance and enhancement of long-
term productivity.

The highest resource impacts under
any of the alternatives will be to the
electrical power infrastructure. Peak

electrical demand under the Reduced
Operations Alternative exceeds supply
during the winter months and may
result in periodic brownouts. Peak
electrical demand under the No Action,
Expanded Operations, and Greener
Alternatives exceeds the power supply
in both winter and summer, when this
may result in periodic brownouts.
(Power supply to the Los Alamos area
has been a concern for a number of
years, and DOE continues to work with
other users in the area and power
suppliers to increase supply and reduce
use.)

Nonradioactive hazardous air
pollutants would not be expected to
degrade air quality or affect human
health under any of the alternatives. The
differences in activities among the
alternatives do not result in large
differences in chemical usage. The
activities at LANL are such that large
amounts of chemicals are not typically
used in any industrial process at LANL
(compared to what may be used in
commercial manufacturing facilities);
but research and development activities
involving many users dispersed
throughout the site are the norm. Air
emissions are, therefore, not expected to
change by a magnitude that would, for
example, trigger more stringent
regulatory requirements or warrant
continuous monitoring. Radioactive air
emissions change slightly, but are
within a narrow range due to the
controls placed on these types of
emissions and the need to assure
compliance with regulatory standards.
The collective population radiation
doses from these emissions range from
about 11 person-rem per year to 33
person-rem per year across the
alternatives, and the radiation dose to
the maximally exposed individual
ranges from 1.9 millirem per year to 5.4
millirem per year across the
alternatives. These doses were
considered in the human health impact
analysis.

The total radiological doses from
normal operations over the next 10
years to the public under any of the
alternatives are relatively small and are
not expected to result in any excess
latent cancer fatalities (LCFs) to
members of the public. Additionally,
exposure to chemicals due to LANL
operations under any of the alternatives
is not expected to result in significant
effects to either workers or the public.
Exposure pathways associated with the
traditional practices of communities in
LANL area (special pathways) would
not be expected to result in human
health effects under any of the
alternatives. The annual collective
radiation dose to workers at LANL

ranges from 170 person-rem per year to
833 person-rem per year across the
alternatives. These dose levels would be
expected to result in from 0.07 to 0.33
excess LCFs per year of operation,
respectively, among the exposed
workforce. These impacts, in terms of
excess LCFs per year of operation,
reflect the numbers of excess fatal
cancers estimated to occur among the
exposed members of the work force over
their lifetimes per year of LANL
operations. These impacts form an
upper bound, and the actual
consequences could be less, but
probably would not be worse.

Worker exposures to physical safety
hazards are expected to result in a range
of 417 (Reduced Operations) to 507
(Expanded Operations) reportable cases
each year; typically, such cases would
result in minor or short-term effects to
workers, but some of these incidents
could result in long-term health effects
or even death.

LANL employment (including the
University of California employees and
those of the two subcontractors with the
largest employment among LANL
subcontractors) ranges from 9,347
(Reduced Operations) to 11,351
(Expanded Operations) full-time
equivalents across the alternatives, as
compared to 9,375 LANL full-time
equivalents in 1996. These changes in
employment would result in changes in
regional population, employment,
personal income, and other
socioeconomic measures. Under any of
the alternatives, these secondary effects
would change existing conditions in the
region by less than 5 percent.

Water demand for LANL ranges from
602 million gallons (2,279 million liters)
per year to 759 million gallons (2,873
million liters) per year across the
alternatives; the total water demand
(including LANL and the residences and
other businesses and agencies in the
area) is within the existing DOE Rights
to Water, and would result in average
drops of 10 to 15 feet (3.1 to 4.6 meters)
in the water levels in DOE well fields
over the next 10 years. Usage, therefore,
will remain within a fairly tight range
among the alternatives. The related
aspect of wastewater discharges is also
within a narrow range for that reason.
Outfall flows range from 218 to 278
million gallons (825 to 1,052 million
liters) per year across the alternatives,
and these flows are not expected to
result in substantial changes to existing
surface or groundwater quantities.
Outfall flows are not expected to result
in substantial surface contaminant
transport under any of the alternatives.
However, since mechanisms for
recharge to groundwater are highly
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uncertain, it is possible that discharges
under any of the alternatives could
result in contaminant transport in
groundwater and off the site,
particularly beneath Los Alamos
Canyon and Sandia Canyon, which have
increased outfall flows. The outfall
flows associated with the Expanded
Operations and Greener Alternatives
reflect the largest potential for such
contaminant transport, and the flows
associated with the Reduced Operations
Alternative have the least potential for
such transport.

There is little difference in the
impacts to geology, geological
conditions, and soils across the
alternatives. Wastewater discharge
volumes with associated contaminants
do change across the alternatives, but
not to a degree noticeable in terms of
impacts (such as causing soil erosion,
for example). Under all of the
alternatives, small quantities (as
compared to existing conditions) of
contaminants would be deposited in
soils due to continued LANL operations,
and the Environmental Restoration
Project would continue to remove
existing contaminants at sites to be
remediated. Geological mapping and
fault trenching studies at LANL are
currently under way or recently
completed to better define the rates of
fault movements, specifically of the
Pajarito Fault, and the location and
possible southern termination of the
Rendija Canyon Fault. Ongoing and
recently completed seismic hazard
studies indicate that slip rates
(recurrence intervals for earthquakes)
are within the parameters assumed in
the 1995 seismic hazards study at
LANL.

There is little difference in the
impacts to land resources between the
No Action, Reduced Operations, and the
Greener Alternatives. Differences among
the alternatives are primarily associated
with operations in existing facilities,
and very little new development is
planned. Therefore, these impacts are
essentially the same as currently
experienced. The Expanded Operations
Alternative has very similar land
resources impacts to those of the other
three alternatives, with the principal
differences being attributable to the
visual impacts of lighting along the
proposed transportation corridor
between the Plutonium Facility and the
Chemistry and Metallurgy Research
Building (this corridor will not be built
under the Preferred Alternative) and the
noise and vibration associated with
increased frequency of high explosives
testing (as compared to the other three
alternatives).

No significant adverse impact to
ecological and biological resources is
projected under any of the alternatives.
The separate analyses of impacts to air
and water resources constitute some of
the source information for analysis of
impacts in this area; as can be seen from
the above discussion, the variation
across the alternatives is not of a
sufficient magnitude to cause large
differences in effects. The impacts of the
Expanded Operations Alternative differ
from those of the other alternatives in
that there is some projected loss of
habitat; however, this habitat loss is
small (due to limited new construction)
compared to available similar habitat in
the immediate vicinity.

DOE expects no environmental justice
impacts from the operation of LANL
under any of the alternatives, i.e.,
projected impacts are not
disproportionately high for minority or
low-income populations in the area.
DOE also analyzed human health
impacts from exposure through special
pathways, including ingestion of game
animals, fish, native vegetation, surface
waters, sediments, and local produce;
absorption of contaminants in
sediments through the skin; and
inhalation of plant materials. The
special pathways have the potential to
be important to the environmental
justice analysis because some of these
pathways may be more important or
viable for the traditional or cultural
practices of minority populations in the
area. However, human health impacts
associated with these special pathways
also will not present disproportionately
high and adverse impacts to minority or
low-income populations.

Under all of the Site-Wide
Environmental Impact Statement
alternatives, there is a negligible to low
potential for impacts to archaeological
and historic resources due to shrapnel
and vibration caused by explosives
testing and contamination from
emissions. Potential impacts will vary
in intensity in accordance with the
frequency of explosives tests and the
operational levels that generate
emissions (e.g., Reduced Operations
would reflect the lowest potential, and
Expanded Operations would reflect the
highest potential). Recent assessments
of prehistoric resources indicate a low
potential compared to the effects of
natural conditions (wind, rain, etc.). In
addition to these potential impacts, the
Expanded Operations Alternative
includes the expansion of the low-level
waste disposal site at Technical Area-
54, which contains several National
Register of Historic Places sites; if any
significant cultural resources will be
adversely effected by the undertaking,

DOE will consult with the New Mexico
State Historic Preservation Office and
other consulting parties to resolve the
adverse effect.

The potential impacts to specific
traditional cultural properties would
depend on their number, characteristics,
and location. Such resources could be
adversely affected by changes in water
quality and quantity, erosion, shrapnel
from explosives testing, noise and
vibration from explosives testing, and
contamination from ongoing operations.
Such impacts would vary in intensity in
accordance with the frequency of
explosive tests and the operational
levels that generate emissions. The
current practice of consultation would
continue to be used to provide
opportunities to avoid or minimize
adverse impacts to any traditional
cultural properties located at LANL.

LANL chemical waste generation
ranges from 3,173 to 3,582 tons
(2,878,000 to 3,249,300 kilograms) per
year across the alternatives. LANL low-
level waste generation, including low-
level mixed waste, ranges from 338,210
to 456,530 cubic feet (9,581 to 12,837
cubic meters) per year across the
alternatives. LANL transuranic (TRU)
waste generation, including mixed TRU
waste, ranges from 6,710 to 19,270 cubic
feet (190 to 547 cubic meters) across the
alternatives. Disposal of these wastes at
on-site or off-site locations is projected
to constitute a relatively small portion
of the existing capacity for disposal
sites; disposal of all LANL low-level
waste on the site would require
expansion of the low-level waste
disposal capacity beyond the existing
footprint of Technical Area-54 Area G
under all alternatives (although this is
only included in the analysis of the
Expanded Operations Alternative).

Radioactively contaminated space in
LANL facilities would increase by about
63,000 square feet (5,853 square meters)
under the No Action, Reduced
Operations, and Greener Alternatives
(due primarily to actions previously
reviewed under NEPA but not fully
implemented at the time the existing
contaminated space estimate was
established [May 1996]). The Expanded
Operations Alternative would increase
contaminated space in LANL facilities
by about 73,000 square feet (6,782
square meters). The creation of new
contaminated space causes a clean-up
burden in the future, including the
generation of radioactive waste for
treatment and disposal; the actual
impacts of such clean-up actions are
highly uncertain because they are
dependent on the actual characteristics
of the facilities, the technologies
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available, and the applicable
requirements at the time of the cleanup.

Incident-free transportation associated
with LANL activities over the next 10
years would be conservatively expected
to cause radiation doses that would
result in about one excess latent cancer
fatality to a member of the public and
two excess latent cancer fatalities to
members of LANL workforce over their
lifetimes under each of the Site-Wide
Environmental Impact Statement
alternatives. There is little variation in
impacts because effects are small, and
the increased transport of radioactive
materials is not enough to make a
significant change in those small effects.

Transportation accidents without an
associated cargo release over the next 10
years of LANL operations are
conservatively projected to result in
from 33 to 76 injuries and 3 to 8
fatalities (including workers and the
public) across the alternatives. The
bounding off-site and on-site
transportation accidents over the next
10 years involving a release of cargo
would not be expected to result in any
injuries or fatalities to members of the
public for any of the alternatives.
Accidents were analyzed by type of
material, and the maximum quantities
were selected for analysis. These
parameters do not change across the
alternatives. Total risk also does not
change appreciably across the
alternatives because the frequency of
shipments does not vary enough to
substantially influence the result.

The accident analyses (other than
transportation and worker physical
safety incidents/accidents) considered a
variety of initiators (including natural
and manmade phenomena), the range of
activities at LANL, and the range of
radioactive and other hazardous
materials at LANL. Transportation
accidents and the relatively frequent
worker physical safety incidents/
accidents were considered separately.
The accidents discussed below are those
that bound the accident risks at LANL
(other than transportation and physical
safety incidents/accidents).

The operational accident analysis
included four scenarios that would
result in multiple source releases of
hazardous materials: three due to a site-
wide earthquake and one due to a
wildfire, resulting in three different
degrees of consequences and one
wildfire scenario. These four scenarios
dominate the radiological risk due to
accidents at LANL because they involve
radiological releases at multiple
facilities and are considered credible
(that is, they would be expected to occur
more often than once in a million years),
with the wildfire considered likely.

Another earthquake-initiated accident,
labeled RAD–12, is facility-specific (to
Building Technical Area–16–411) and is
dominated by the site-wide earthquake
accidents due to its very low frequency
(about 1.5 × 10 ¥6 per year). It is
noteworthy that the consequences of
such earthquakes are dependent on the
frequency of the earthquake event, the
facility design, and the amount of
material that could be released due to
the earthquake; such features do not
change across the alternatives, so the
impacts of these accidents are the same
for all four alternatives. The risks were
estimated conservatively in terms of
both the frequency of the events and the
consequences of such events. (In
particular, it is noteworthy that the
analysis assumes that any building that
would sustain structural or systems
damage in an earthquake scenario does
so in a manner that creates a path for
release of material outside of the
building.) The total risk of an accident
is the product of the accident frequency
and the consequences to the total
population within 50 miles (80
kilometers). This risk ranges from 0.046
(SITE–01, i.e., seismic event) and 0.034
(SITE–04, i.e., wildfire event) excess
latent cancer fatalities per year of
operation, to extremely small numbers
for most of the radiological accidents.
The risk for release of chemicals, such
as chlorine, is calculated similarly as
the product of the frequency and
numbers of people exposed to greater
than the selected guideline
concentration, Emergency Response
Planning Guideline (ERPG)–2. (ERPG–2
is the maximum airborne concentration
below which it is believed that nearly
all individuals could be exposed for up
to 1 hour without irreversible or serious
health effects or symptoms that could
impair their abilities to take protective
action). Under all alternatives, the risks
for chemical releases range from 6.4
(SITE–01) people exposed per year of
operation to extremely small numbers
for some chemical releases. In general,
such earthquakes would be expected to
cause fatalities due to falling structures
or equipment; this also would be true
for LANL facilities. Thus, worker
fatalities due to the direct effects of the
earthquakes would be expected. Worker
injuries or fatalities due to the release of
radioactive or other hazardous materials
would be expected to be small or
modest increments to the injuries and
fatalities due to the direct effects of the
earthquakes.

Comments on the Final Site-Wide
Environmental Impact Statement

DOE distributed approximately 500
copies of the final Site-Wide

Environmental Impact Statement to
Congressional members and
committees, the State of New Mexico,
various American Indian Tribal
governments and organizations, local
governments, other Federal agencies,
and the general public. Comments were
received from the U.S. Department of
the Interior (DOI) and Chestnut Law
Offices, representing San Ildefonso
Pueblo. The U.S. Environmental
Protection Agency (EPA) did not
provide comments on the final Site-
Wide Environmental Impact Statement
stating in the Federal Register (64 FR
18901) that ‘‘Review of the FEIS was not
deemed necessary. No formal comment
letter was sent to the preparing agency.’’

DOI identified two areas of concern
with the final Site-Wide Environmental
Impact Statement. The first concern is
that the Site-Wide Environmental
Impact Statement does not adequately
assess the direct, indirect, and
cumulative effects of programs and
activities associated with the continued
operation of LANL either on or off the
site. DOI maintains that the existing
impacts from the environmental
baseline should be quantified and not
restricted to the evaluation of only two
site-specific projects. DOI further states
that while programs and activities that
are proposed or under way may help to
reduce adverse impacts, these programs
and activities were not adequately
evaluated in the Site-Wide
Environmental Impact Statement.

Chapter 4 (Volume I) of the Site-Wide
Environmental Impact Statement
presents the environmental setting and
existing conditions associated with
LANL operations. The information
presented in Chapter 4 forms a baseline
for use in evaluating the environmental
impacts of the four Site-Wide
alternatives. For all alternatives,
assessment of significance was
accomplished both quantitatively where
data and analysis were available, and
qualitatively. The assessment of the
potential effects, both positive and
adverse, of the Expanded Operations,
Reduced Operations, Greener, and No
Action Alternatives was based on the
degree of change from baseline
conditions and was presented in
Chapter 5 (Volume I) of the Site-Wide
Environmental Impact Statement. DOE
integrated many programs and
activities, including the Natural
Resources Management Plan (see
Mitigation Measures), that would reduce
adverse impacts in its analysis of
environmental impacts.

DOI’s second concern is threatened
and endangered species protection at
LANL. DOI does not concur with DOE’s
determination that implementation of
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the Expanded Operation Alternative
may affect but would not likely
adversely affect four listed species at
LANL. The DOI believes that measures
necessary to reduce impacts to
threatened and endangered species that
are identified through the consultation
process should be incorporated into the
Site-Wide Environmental Impact
Statement as required measures.

On April 29, 1999, subsequent to
DOI’s submittal of comments on the
final Site-Wide Environmental Impact
Statement, DOE initiated formal section
7 consultation between the DOI and
DOE for DOE’s proposal to expand
existing operations at LANL. DOE sees
this consultation process as an
opportunity to further the stewardship
of listed species provided by the
recently implemented Threatened and
Endangered Species Management Plan
for LANL. Based on communications
with the U.S. Fish and Wildlife Service,
DOE anticipates that the Service will
issue a Biological Opinion in the near
future. Upon its receipt DOE will
continue to coordinate with the Service
the integration into the operation of
LANL of any needed measures
recommended in the Biological Opinion
that will contribute to the welfare of
listed species. DOE believes that this
process should proceed on a separate,
parallel track from that of the Site-Wide
Environmental Impact Statement
process.

The Chestnut Law Offices,
representing San Ildefonso Pueblo,
identified three issues of concern with
the final Site-Wide Environmental
Impact Statement. First, Chestnut Law
Offices states that the environmental
justice analysis is flawed because it
divides San Ildefonso Pueblo into
several different segments thereby not
indicating any adverse impacts to the
Pueblo. Chestnut Law Offices states that
most environmental risk is at the
perimeter of the laboratory directly
affecting San Ildefonso Pueblo, and that
the Site-Wide Environmental Impact
Statement determines there is no greater
impact on the Pueblo than on other
disadvantaged communities. Chestnut
Law Offices states that this approach in
environmental justice analysis does not
comply with Federal law and is
inadequate.

DOE prepared the environmental
justice analysis in accordance with
guidance from the Council on
Environmental Quality and Executive
Order 12898, Federal Actions to
Address Environmental Justice in
Minority Populations and Low-Income
Populations. The segments referred to in
the comments were used to identify and
highlight the locations of low-income

and/or minority populations for the
impact analyses. Using this tool, the San
Ildefonso Pueblo was identified as
housing minority and/or low-income
populations for consideration in the
Environmental Justice analysis. DOE has
not identified any disproportionately
high and adverse human health or
environmental impacts on minority or
low-income populations under any of
the alternatives analyzed in the Site-
Wide Environmental Impact Statement.
To the extent that there is a potential for
adverse impacts, DOE analysis has
shown that most of the impact would
affect all populations equally. In the
cases of air emissions and on-site
transportation, the residential
populations nearest to LANL, which
have a relatively low percentage of
minority and low-income populations,
would be affected to a greater extent
than other populations within the 50-
mile radius.

The impacts addressed in the
environmental justice analysis in the
Site-Wide Environmental Impact
Statement include land resources,
geology, soils, water resources,
ecological resources, air quality, human
health, waste management,
socioeconomic, and transportation. This
analysis includes the projected impacts
due to contamination in the area from
past LANL activities. As part of its
human health impact analysis, DOE
looked at potential exposure through
special pathways, including ingestion of
game animals, fish, native vegetation,
surface waters, sediments, and local
produce; absorption of contaminants in
sediments through the skin; and
inhalation of plant materials. For LANL,
the special pathways influence the
environmental justice analysis because
some of these pathways are more
important or viable to the traditional or
cultural practices of minority
populations in the area. Even
considering these special pathways,
DOE did not find disproportionately
high and adverse health impacts to
minority or low-income populations.

The Chestnut Law Offices’ second
concern is groundwater contamination
due to LANL activities. The Chestnut
Law Offices states that the final Site-
Wide Environmental Impact Statement
does not address the recent groundwater
contamination but downplays it, and
that this section of the Site-Wide
Environmental Impact Statement should
be re-evaluated.

DOE believes that drinking water
quality in the Los Alamos area
continues to meet all Federal and New
Mexico chemical and radiological
standards. In February 1999 DOE
discovered, as part of implementing the

Hydrogeologic Workplan (the multi-year
effort to characterize the flow and extent
of contamination of the main aquifer),
high explosives contamination while
drilling a well (R–25) in the western
part of the Laboratory. Based on current
knowledge, DOE believes it will take at
least 50 years for these contaminants to
reach the drinking water production
wells approximately three and a half
miles to the East of R–25. DOE has and
will continue to sample the drinking
water to ensure it is safe. Groundwater
monitoring data from implementation of
the Hydrogeologic Workplan is still
under review and evaluation. As new
information becomes available, the
LANL Environmental Surveillance and
Compliance Program will be revised to
incorporate the additional data.

Chestnut Law Offices’ third concern is
that the Site-Wide Environmental
Impact Statement does not consider the
shutdown of the low-level waste
disposal area, Area G, a reasonable
alternative. The commentor states the
alternatives in the Site-Wide
Environmental Impact Statement are
based on the assumption that LANL will
be a regional low-level waste disposal
site. The commentor believes the Site-
Wide Environmental Impact Statement
does not analyze the possibility that
another site may be chosen as the
regional low-level waste disposal site,
thereby providing the opportunity for
the waste to be removed from Area G.
The commentor states this is a serious
flaw since it does not anticipate a
clearly reasonable alternative in light of
existing planning documents.

The shutdown of the low-level waste
disposal area, Area G, was not
considered a reasonable alternative for
analysis in the Site-Wide Environmental
Impact Statement because Area G has a
unique capability for the disposal of
certain wastes generated by LANL. Such
wastes include classified wastes and
other wastes that would be difficult to
transport to other sites. The Expanded
Operations Alternative was the only
alternative that analyzed the impacts of
LANL being chosen as a regional low-
level waste disposal site.

Under the Waste Management
Programmatic Environmental Impact
Statement, which evaluated locations
for treatment and disposal of low-level
radioactive waste and mixed low-level
radioactive waste, these wastes would
be treated on the site at LANL and
disposed of at a regional site to be
determined after consultation with
stakeholders. One of the potential
regional disposal sites for low-level
waste is LANL. Therefore, in the
Expanded Operations Alternative, the
Site-Wide Environmental Impact
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Statement addressed treatment and
disposal of LANL-generated low-level
waste, as well as disposal of off-site
generated low-level waste. The
Expanded Operations Alternative
analyzes the environmental impacts and
the footprint needed at Area G to allow
for the implementation of this
alternative.

If LANL is not selected as a regional
disposal site, some low-level waste
could be sent off-site for disposal, as
reflected in the No Action, Reduced,
and Greener Alternatives. The current
low-level waste capacity available at
Area G is limited. If LANL were selected
as a regional disposal site, the
expansion of Area G would occur at the
fastest rate. If LANL continues to
dispose of its own wastes, the expansion
would still occur, but at a slower rate.
Currently LANL generates some low-
level waste that, primarily because of its
size and shape, does not meet the
acceptance criteria for disposal at other
DOE sites, such as the Nevada Test Site.
However, the decision as to the ultimate
treatment and disposal of low-level
waste and mixed low-level waste will be
made in a Record of Decision for the
Waste Management Programmatic
Environmental Impact Statement.

It should also be noted that the EPA,
State of New Mexico, and
representatives of the Pueblos (four
Accord Pueblos) near LANL were
invited to review and comment on the
Classified Supplement for the Draft Site-
Wide Environmental Impact Statement
(EPA declined the invitation).
Comments from that review were
received shortly after the final Site-Wide
Environmental Impact Statement was
issued. This final Classified Supplement
and all comments provided were
considered in reaching the decisions in
this Record of Decision.

Other Decision Factors
As noted in the final Site-Wide

Environmental Impact Statement, LANL
houses unique facilities and expertise
that have been developed over the past
50 years. These have served several
National Security and other national
needs in the past. It is expected that, for
the foreseeable future, the U.S. will
maintain a nuclear weapons stockpile
and require ‘‘cutting edge’’ science and
manufacturing capabilities to address
issues of national importance for the
maintenance of that stockpile and for
other purposes, including assuring the
safety and reliability of that stockpile.
The unique facilities and expertise at
LANL are needed to assist in finding
solutions to these issues. As noted in
the final Site-Wide Environmental
Impact Statement, LANL’s role in

supporting DOE’s missions has
expanded as the DOE nuclear weapons
complex has been downsized over the
last decade. Additionally, it is expected
that there will be continued emphasis
on applying the unique capabilities at
LANL to support DOE’s basic science
mission and to apply technologies
developed in DOE laboratories to
improve the U.S. technological position
and competitiveness. These factors were
also considered (in addition to the
human health and environmental
impact information discussed above) in
reaching this Record of Decision.

Decisions
DOE has decided to continue to

operate LANL for the foreseeable future
and to expand the scope and level of its
operations at LANL. DOE is
implementing the Preferred Alternative,
that is Alternative 2, Expanded
Operations, but with pit production
limited to a capacity that can be
accommodated within the limited space
currently set aside for this activity in the
plutonium facility (estimated at
nominally 20 pits per year). This
alternative reflects a broad expansion of
science and technology research, and
applications of this research to a variety
of issues of national importance; this
alternative also includes the continued
maintenance of existing and expanded
capabilities, and continued support/
infrastructure activities. The following
discussion describes the major actions
to be taken, with an emphasis on those
areas that have had the most extensive
programmatic or public interest.

It should be noted that the decisions
in this Record of Decision will be
reflected in DOE budget requests and
management practices. However, the
actual implementation of these
decisions is dependent on DOE funding
levels and allocations of DOE budget
across competing priorities.

Pit Production and Other Plutonium
Operations

DOE remains committed to meeting
pit production requirements to support
the enduring nuclear weapons stockpile.
As part of its implementation of the
Preferred Alternative, DOE will
establish, over time, a pit production
capability at LANL with a capacity of
nominally 20 pits per year; this decision
reflects an intent to establish a pit
production capability at LANL within
the existing floor space set aside for this
operation (about 11,400 ft 2 [1060 m 2]).
This will eliminate the need to transfer
several Technical Area-55 plutonium
operations (to ‘‘make room’’ for pit
production activities in Technical Area-
55) either to the CMR Building, or to

newly constructed nuclear space, as
contemplated in the Site-Wide
Environmental Impact Statement. Thus,
the Preferred Alternative for Pit
Production can be implemented without
an expansion of the plutonium
operations floor space at LANL. The
exact production capacity of this floor
space is not known with certainty
(pending process optimization studies),
but has been characterized as nominally
20 pits per year. This level provides
adequate capacity to meet the near-term
pit production requirements to maintain
the enduring stockpile (about 20 pits per
year), as expressed in the Record of
Decision for the Stockpile Stewardship
and Management Programmatic
Environmental Impact Statement. While
this does not change the 50-pit-per-year
mission assignment made in the
Stockpile Stewardship and Management
Programmatic Environmental Impact
Statement Record of Decision, it does
suspend full implementation of that
decision until an undetermined time in
the future.

Implementation of the pit production
mission at LANL will be phased. The
first pit for delivery to the U.S. nuclear
weapons stockpile will be made in
2001. It is expected that, through
equipment installation in existing
facilities, the limited production
capacity of nominally 20 pits per year
will be achieved in 2007. At these levels
of production, there is no need to move
plutonium operations from the
Plutonium Facility, Technical Area-55,
to the CMR Building, and there is no
need to construct a corridor between
Technical Area-55 and Technical Area-
3. Thus, DOE has decided not to move
these operations or construct the road at
this time.

Chemistry and Metallurgy Research
Building—As the Site-Wide
Environmental Impact Statement was
being prepared, DOE was working on
two sets of information associated with
CMR operations: (1) Establishment of a
modern authorization basis for these
operations (referred to as the CMR Basis
for Interim Operations, or BIO); and, (2)
studies of the seismicity of the
Technical Area-55 and Technical Area-
3 areas. Both sets of information are
included in the impact analyses in the
Site-Wide Environmental Impact
Statement (where details were not
known, the analyses in the Site-Wide
Environmental Impact Statement were,
in fact, bounding of the details
determined through these efforts).
Through this effort, it became apparent
that the subprojects included in the
CMR Upgrades Construction Project
should be reprioritized and oriented to
provide for the continued safe operation
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of the CMR Building through about
2010. The single most substantive
change in this project was to replace the
proposed seismic upgrades with a
combination of material
containerization, a reduction in the
amount of Material at Risk (or MAR,
which is the amount of in-process
material that would be subject to release
if there were a catastrophic accident),
and a substantial reduction in the
amount of combustible material allowed
in the CMR Building. With these
controls in place, the worst-case
plausible accidents involving the CMR
Building would have minimal effects on
public health (effects would be within
applicable guidelines intended to
protect human health).

The 1996 Stockpile Stewardship and
Management Programmatic
Environmental Impact Statement
analyzed the environmental impacts of
locating a pit manufacturing capability
at either LANL or the Savannah River
Site. In December 1996, DOE issued a
Record of Decision reestablishing the pit
manufacturing mission at LANL. In
August 1998, the U.S. District Court for
the District of Columbia, while ruling in
DOE’s favor in litigation challenging the
adequacy of the Stockpile Stewardship
and Management Programmatic
Environmental Impact Statement,
directed DOE to take another look at
certain new studies regarding seismic
hazards at LANL, and to provide a
factual report and technical analysis of
the plausibility of a building-wide fire at
LANL’s plutonium facility (PF–4 at
Technical Area-55). The Court directed
that DOE prepare a Supplement
Analysis, pursuant to DOE’s NEPA
regulations (10 CFR 1021.314(c)), to
help determine whether a supplemental
Stockpile Stewardship and Management
Programmatic Environmental Impact
Statement should be issued to address
these studies. These seismic studies
have been released to the public and are
examined in more detail in the draft
Supplement Analysis released for
public review and comment on July 1,
1999. On September 2, 1999, DOE
issued a final Supplement Analysis and
determined that none of the issues
analyzed in the Supplement Analysis
represents substantial changes to the
actions considered in the Stockpile
Stewardship and Management
Programmatic Environmental Impact
Statement, nor do those issues provide
significant new information relevant to
the environmental concerns discussed
in that Programmatic Environmental
Impact Statement. Therefore no
supplement to that Programmatic
Environmental Statement is required.

Secondaries
While LANL was considered as a

production site for secondaries
(components of a nuclear weapon that
contains elements needed to initiate the
fusion reaction in a thermonuclear
reaction) in the Stockpile Stewardship
and Management Programmatic
Environmental Impact Statement, this
mission was assigned to the Y–12 plant
at Oak Ridge, Tennessee. However, DOE
expects LANL to maintain an
understanding of secondary production
technologies, as well as the
characteristics of War Reserve
secondaries in the stockpile.

Tritium
LANL will continue to support both

research and development and
production activities involving tritium
(neutron tube target loading for nuclear
weapons stockpile components). These
will include development of new
reservoirs and reservoir fill operations,
surveillance and performance testing on
tritium components, tritium recovery
and purification technologies, and
production operations associated with
neutron generator production for the
stockpile. The expansion of these
activities results in: (1) tritium
throughputs on an annual basis increase
by a factor of up to 2.5; and (2) the on-
site inventory of tritium increases by a
factor of 10.

High Explosives Processing and Testing
Operations in this area will increase

such that annual explosives throughput
will increase to about 82,700 pounds,
and the annual mock explosives
throughput will increase to about 2,910.
These quantities include continued
research, development, and fabrication
of high-power detonators, including
support of up to 40 major product lines
per year in support of the Stockpile
Stewardship and Management program.
In addition, the number of
hydrodynamic tests will increase to
about 100 per year; the annual amount
of depleted uranium will increase to
about 6,900 pounds.

Accelerator Operations
DOE will implement several facility

construction or modification projects at
Technical Area–53: the Long-Pulse
Spallation Source, the 5-Megawatt
Target/Blanket Experimental Area, the
Dynamic Experiment Laboratory, and
the Isotope Production Facility.

Expansion of Technical Area–54/Area G
Low-Level Waste Disposal Area

As part of the implementation of the
Preferred Alternative, DOE will
continue the on-site disposal of LANL

generated low-level waste using the
existing footprint at Area G low-level
waste disposal area and will expand
disposal capacity into Zones 4 and 6 at
Area G (this expansion would cover up
to 72 acres [29 hectares]). DOE will
develop both Zones 4 and 6 in a step-
wise fashion, expanding these areas as
demand requires.

Mitigation Measures
The Site-Wide Environmental Impact

Statement included a discussion of
existing programs and plans and
controls built into the operations at
LANL, including operating within
applicable regulations, DOE Orders,
contractual requirements and approved
policies and procedures. The following
discussion outlines the mitigation
measures that DOE will undertake to
reduce the impacts of continuing to
operate LANL at the levels outlined in
this Record of Decision.

Electrical Power
The Site-Wide Environmental Impact

Statement recognizes the need for an
increase in electrical power supply and
reliability under the Preferred
Alternative as well as other alternatives
analyzed. The impact analyses
emphasize the severity of these issues
and consequences if they are not
resolved, e.g., brownouts. Solutions to
power supply issues are essential to
mitigate the effects of power demand
under all alternatives. An operating plan
for improved load monitoring,
equipment upgrades, and optimization
of some available power sources was
discussed. Additional measures under
consideration by DOE include: (1)
Limiting operation of large users of
electricity to periods of low demand,
and contractual mechanisms to bring
additional electric power to the region
and some form of on-site cogeneration
as an incremental resource. DOE and
other users of electrical power in the
area have been working with suppliers
to resolve these foreseeable power and
reliability issues. One solution under
consideration for improved reliability is
the provision of a third power line from
the existing Public Service Company of
New Mexico Norton substation to the
existing LANL substations. This
solution could include a new LANL
substation. In any case, DOE is
committed to manage electric power
demands to prevent periods of
brownouts by adjusting to the
limitations of available power until a
solution for a long-term increase in
power is in place. DOE is also
committed to approve and begin
implementing a Utility Procurement
Plan by November 1999.
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Water Supply and Demand

Prior to September 8, 1998, DOE
supplied all potable water for LANL,
Bandelier National Monument, and Los
Alamos County, including the towns of
Los Alamos and White Rock. This water
was derived from DOE’s groundwater
right to withdraw 5,541.3 acre-feet or
about 1,806 million gallons of water per
year from the main aquifer. On this date,
DOE leased these rights to the County of
Los Alamos. This lease also included
DOE’s contracted annual right obtained
in 1976 to 1,200 acre-feet of San Juan-
Chama Transmountain Diversion Project
water. This lease agreement is effective
for three years, at which point DOE
expects to convey 70 percent of the
water right to the County of Los Alamos
and lease the remaining 30 percent to
them. The San Juan-Chama rights will
be transferred in their entirety to the
County. On several occasions since 1986
through 1998, LANL operations have
exceeded 30 percent of the total DOE
annual water right. The agreement
between DOE and the County does not
preclude provision of additional waters
in excess of the 30 percent agreement,
if available. However, the agreement
also states that should the County be
unable to provide water to its
customers, the County shall be entitled
to reduce water services to DOE in an
amount equal to the water rights deficit.

DOE is committed to managing water
demand to prevent exceedances of DOE
water rights. LANL will develop and
implement by June 2000 procedures to
assure that all new projects will
implement water conservation design
and techniques. LANL will also develop
water conservation goals and begin
implementing them by October 2001.

Waste Management

DOE is committed to the proper
management and minimization of all
wastes. LANL will integrate waste
minimization into Integrated Safety
Management by October 2000. By June
2000 LANL will develop and implement
procedures to assure that all new
projects will implement waste
minimization for TRU and mixed TRU
waste streams. In addition LANL will
reduce by December 2005 waste from
routine operations by 80% using 1993
as a baseline for hazardous, low-level
radioactive, and mixed low-level
radioactive wastes. Also, LANL will
recycle 40% of sanitary waste from
routine operations by December 2005.

LANL will also purchase EPA-
designated items with recycled content
according to the conditions of Executive
Order 12873. A LANL Implementing

Requirement for waste minimization
activities is currently in draft.

Wildfire
The final Site-Wide Environmental

Impact Statement included an accident
scenario from a wildfire that was
initiated on land adjacent to LANL and
spread to the LANL site. The analysis
concluded that a major fire is not only
credible but also likely. The current and
future risks of wildfires at LANL can
only be mitigated through purposeful
environmental intervention and active
land management. LANL will develop
by December 1999 a preliminary
program plan for comprehensive
wildfire mitigation, including
construction and maintenance of
strategic fire roads and fire breaks,
creation of defensible space surrounding
key facilities, and active forest
management to reduce fuel loadings.
LANL will prepare and begin
implementation of a long-term strategy
for wildfire mitigation actions before the
start of the 2000 fire season.

Cultural Resources
DOE is committed through ongoing

consultation processes with affected
Native American tribes to ensure
protection of cultural resources and
sites of cultural, historic, or religious
importance to the tribes. With input
from the tribes participating in the Los
Alamos Pueblos Project (LAPP), DOE
will develop a strategy to increase the
understanding of traditional cultural
properties at LANL, to determine
strategies for the long-term management
of identified traditional cultural
properties and sacred sites and to
determine appropriate mitigation
measures for specific traditional cultural
properties. The strategies could include
the development of access agreements to
traditional cultural properties and
sacred sites. In the past, attempts to
identify specific traditional cultural
properties at LANL have encountered
concerns from traditional groups
because of the potential for increased
risk to these resources if they are
individually identified; thus, DOE will
explore the potential benefits and risks
of such a study, and options to such a
study, with the LAPP tribes. This
approach is intended to ensure
appropriate respect and consideration
regarding cultural concerns, while
attempting to provide the information
and ability to mitigate or avoid potential
impacts to traditional cultural
properties (which are currently not
specifically known, to a large extent).
The goal of the consultation and
coordination would be an agreement
with the relevant Native American

tribes for the management of these
resources.

DOE will complete an Integrated
Cultural Resource Management Plan
(ICRMP) by April 2002. The ICRMP will
detail how LANL will manage, preserve,
and protect cultural resources within
the scope of Federal and State laws,
regulations, Executive Orders,
standards, as well as to the extent
practicable, follow Tribal criteria and
guidelines. The ICRMP will provide a
basis for a unified approach to address
the multiplicity of cultural resources
located on LANL lands. The plan will
serve to streamline many of the
administrative steps required by Federal
and State laws and regulations. The
scope of activities for the ICRMP would
include development of the plan,
completion of surveys of archeological
resources and historic buildings, and
implementation of long-term
monitoring.

Natural Resources
DOE will develop and begin

implementation of an integrated Natural
Resources Management Plan (NRMP) by
October 2002, which will integrate the
principles of ecosystem management
into the critical missions of LANL to
conserve ecosystem processes and
biodiversity. The NRMP will support
DOE’s policy to manage all of its land
and facilities as valuable national
resources. This stewardship will
integrate LANL’s mission and
operations with its biological, water,
soil, and air resources in a
comprehensive plan that will guide land
and facility use decisions. The plan will
consider the site’s larger regional
context and be developed in
consultation with regional land
managing agencies and owners
(particularly Bandelier National
Monument, Santa Fe National Forest,
and Native American Pueblos), State
agencies, and the U.S. Fish and Wildlife
Service. This cooperative effort will
ensure a consistent, integrated, and
structured approach to regional natural
resource management.

The NRMP is viewed as a sequenced
planning document that will include
specific tasks and studies as part of the
process of development. It will include
new initiatives as well as integrating
ongoing programs, plans, and activities
at LANL, some of which may be
reassessed to ensure their contribution
to the goals and objectives of integrated
ecosystem management.

Mitigation Action Plan
In accordance with 10 CFR 1021.331,

DOE is preparing a Mitigation Action
Plan that will identify specific actions
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needed to implement these mitigation
measures and provide schedules for
completion. These mitigation measures
represent all practicable means to avoid
or minimize harm from the alternative
selected.

Conclusion

DOE has considered environmental
impacts, stakeholder concerns, and
National policy in its decisions
regarding the management and use of
LANL. The analysis contained in the
Site-Wide Environmental Impact
Statement is both programmatic and site
specific in detail. It is programmatic
from the broad multi-use facility
management perspective and site
specific in the detailed project and
program activity analysis. The impacts
identified in the Site-Wide
Environmental Impact Statement were
based on conservative estimates and
assumptions. In this regard, the analyses
bound the impacts of the alternatives
evaluated in the Site-Wide
Environmental Impact Statement. The
Expanded Operations Alternative was
defined to include activities to
implement the programmatic decisions
made or that may be made as a result
of other DOE Environmental Impact
Statements (some of which are currently
in progress). This Site-Wide
Environmental Impact Statement and
the analyses it contains can be used to
support these future programmatic or
project decisions.

In accordance with the provisions of
NEPA, its implementing procedures and
regulations, and DOE’s NEPA
regulations, I have considered the
information contained within the Site-
Wide Environmental Impact Statement,
including the classified supplement and
public comments received in response
to the final Site-Wide Environmental
Impact Statement. Being fully apprised
of the environmental consequences of
the alternatives and other decision
factors described above, I have decided
to continue and expand the use of LANL
and its resources as described. This will
enhance DOE’s ability to meet its
primary National security mission
responsibility and create an
environment that fosters technological
innovation in both the public and
private sectors.

Issued at Washington, DC, September 13,
1999.

Thomas F. Gioconda,

Brigadier General, USAF, Acting Assistant
Secretary for Defense Programs.
[FR Doc. 99–24456 Filed 9–17–99; 8:45 am]

BILLING CODE 6450–01–P
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DEPARTMENT OF ENERGY

National Nuclear Security 
Administration

Notice of Intent to Prepare a 
Supplemental Environmental Impact 
Statement to the Final Site-Wide 
Environmental Impact Statement for 
Continued Operation of the Los 
Alamos National Laboratory

AGENCY: U.S. Department of Energy, 
National Nuclear Security 
Administration.
ACTION: Notice of Intent.

SUMMARY: Pursuant to the National 
Environmental Policy Act (NEPA) of 
1969, as amended (42 U.S.C. 4321 et

seq.), the Council on Environmental 
Quality’s (CEQ) and the U.S. 
Department of Energy ’s (DOE) 
regulations implementing NEPA (40 
CFR parts 1500–1508 and 10 CFR part 
1021, respectively), the National 
Nuclear Security Administration 
(NNSA), an agency within the DOE, 
announces its intent to prepare a 
supplemental site-wide environmental 
statement (S–SWEIS) to update the 
analyses presented in the Final Site-
Wide Environmental Impact Statement 
for Continued Operation of the Los 
Alamos National Laboratory (SWEIS) 
(DOE/EIS –0238; January 1999). The 
purpose of this notice is to invite 
individuals, organizations, and 
government agencies and entities to 
participate in developing the scope of 
the S–SWEIS.

In its September 1999 Record of 
Decision (ROD) based on the SWEIS, 
DOE announced its decision to 
implement the Expanded Operations 
Alternative analyzed in the SWEIS, with 
modifications to weapons related 
production work (the Preferred 
Alternative), at Los Alamos National 
Laboratory (LANL). That decision is 
being implemented at LANL. Pursuant 
to 40 CFR 1502.20, the S –SWEIS will 
rely on and expand on the analysis in 
the original SWEIS. The No Action 
Alternative for the S –SWEIS is the 
continued implementation of the SWEIS 
ROD, together with other actions 
described and analyzed in subsequent 
NEPA reviews. The Proposed Action in 
the S–SWEIS will include changes since 
the SWEIS 1999 ROD.
DATES: NNSA invites comments on the 
scope of this S-SWEIS through February 
27, 2005. NNSA will hold a public 
scoping meeting in Pojoaque, New 
Mexico, at the Pablo Roybal Elementary 
School on January 19, 2005, from 6 to 
8 pm. Scoping comments received after 
February 27, 2005, will be considered to 
the extent practicable.
ADDRESSES: To submit comments on the 
scope of the S-SWEIS, questions about 
the document or scoping meeting, or 
requests to be placed on the document 
distribution list, please write or call: Ms. 
Elizabeth Withers (e-mail address: 
lanl_sweis@doeal.gov; mailing address: 
NNSA Los Alamos Site Office, NEPA 
Compliance Officer, 528 35th Street, Los 
Alamos, New Mexico, 87544; (toll free) 
telephone 1–877–491–4957; or 
Facsimile 505 –667–9998).
FOR FURTHER INFORMATION CONTACT: For
general information about the DOE 
NEPA process, please contact: Ms. Carol 
Borgstrom, Director, Office of NEPA 
Policy and Compliance (EH –42), U.S. 
Department of Energy, 1000 

Independence Avenue, SW, 
Washington, DC 20585, 202 –586–4600,
or leave a message at 1 –800–472–2756.
SUPPLEMENTARY INFORMATION: LANL is 
located in north-central New Mexico, 60 
miles north-northeast of Albuquerque, 
25 miles northwest of Santa Fe, and 20 
miles southwest of Españ ola in Los 
Alamos and Santa Fe Counties. It is 
located between the Jemez Mountains to 
the west and the Sangre de Cristo 
Mountains and Rio Grande to the east. 
LANL occupies about 40 square miles 
(104 square kilometers) and is operated 
for NNSA under contract, by the 
University of California. (The contract 
for LANL ’s management and operation 
is undergoing a competitive bid process; 
however, the selection of the LANL 
management and operations contractor 
in the future will not affect the nature 
of the NNSA and DOE work performed 
at LANL.) 

LANL is a multidisciplinary, 
multipurpose institution primarily 
engaged in theoretical and experimental 
research and development. LANL has 
been assigned science, research and 
development, and production mission 
support activities that are critical to the 
accomplishment of the national security 
objectives (as reflected in the ROD for 
the September 1996 Final Programmatic 
Environmental Impact Statement for 
Stockpile Stewardship and Management 
(DOE/EIS –0236)). Specific LANL 
assignments will continue for the 
foreseeable future include production of 
War-Reserve products, assessment and 
certification of the stockpile, 
surveillance of the War-Reserve 
components and weapon systems, 
ensuring safe and secure storage of 
strategic materials, and management of 
excess plutonium inventories. LANL ’s
main role in the fulfillment of DOE 
mission objectives includes a wide 
range of scientific and technological 
capabilities that support nuclear 
materials handling, processing and 
fabrication; stockpile management; 
materials and manufacturing 
technologies; nonproliferation 
programs; and waste management 
activities.

The Final LANL SWEIS, issued in 
January 1999, considered the operation 
of LANL at various levels for about a 10-
year period of time. Alternatives 
considered in that document were: No 
Action Alternative, the Expanded 
Operations Alternative, the Reduced 
Operations Alternative, and the Greener 
Alternative. In addition to providing an 
overview of the LANL site and its 
activities and operations, the SWEIS 
identified 15 LANL ‘‘Key Facilities ’’  for 
the purposes of NEPA analysis. ‘‘Key
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Facilities’’ are those facilities that house 
operations with the potential to cause 
significant environmental impacts; are 
of most interest or concern to the public 
based on scoping comments; or are 
facilities that would be the most subject 
to change due to potential programmatic 
decisions. The operations of these ‘‘Key 
Facilities’’ were described in the SWEIS 
and, together with other non-key facility 
functions, formed the basis of the 
description of LANL facilities and 
operations analyzed for their potential 
impacts. The Preferred Alternative was 
the Expanded Operations Alternative 
with certain reductions in weapons-
related manufacturing capabilities. This 
alternative was chosen for 
implementation in the ROD issued in 
September 1999. 

In mid-2004, NNSA undertook the 
preparation of a Supplement Analysis 
for the SWEIS pursuant to DOE’s 
regulatory requirement to evaluate site-
wide NEPA documents at least every 5 
years (10 CFR 1021.330) and determine 
whether the existing EIS remains 
adequate, to prepare a new site-wide 
EIS, or prepare a supplement to the 
existing EIS. During the development of 
this Supplement Analysis, NNSA 
decided to proceed immediately with a 
supplement to the existing SWIES in 
order to expedite the NEPA process and 
to save time and money. DOE NEPA 
regulations (10 CFR 1021.314) require 
the preparation of a Supplemental EIS if 
there are substantial changes to a 
proposal or significant new 
circumstances or information relevant to 
environmental concerns. Substantial 
changes to the level of LANL operations 
may result from proposed, modified or 
enhanced activities and operations 
within LANL facilities (discussed later 
in subsequent paragraphs of this 
Notice), and new circumstances and 
information with regard to effects from 
the Cerro Grande Fire (which burned a 
part of LANL), a reduction in the size of 
the LANL reservation due to recent land 
conveyance and transfers, and 
contaminant migration have come to 
light over the past five years that could 
be deemed significant under 10 CFR 
1021.314. 

Since the issuance of the Final SWEIS 
in 1999, DOE and NNSA have finalized 
several environmental impact 
statements, environmental assessments 
(EA), and a special environmental 
analysis dealing with LANL operations 
and actions taken immediately after the 
2000 Cerro Grande Fire. The activities 
analyzed in these NEPA documents and 
developing changes to the LANL 
environmental setting led NNSA to 
conclude it would be prudent and 
efficient to begin updating the SWEIS 

now by preparing a supplemental 
SWEIS. NNSA will use the S–SWEIS to 
consider the potential impacts of 
proposed modifications to LANL 
activities, as well as the cumulative 
impacts associated with on-going 
activities at LANL, on the changed 
LANL environment. 

The S–SWEIS will provide a review of 
the impacts resulting from 
implementing the SWEIS ROD over the 
past 5 years at LANL and compare these 
impacts to the impacts projected in the 
SWEIS analyses for that alternative to 
provide an understanding of the 
SWEIS’s ability to identify potential 
impacts. The S–SWEIS analyses will 
focus primarily on aspects of the 
existing environment that could be 
impacted by newly proposed changes to 
LANL operations at certain facilities and 
by environmental cleanup actions that 
could occur over the next 5 to 6 years 
in response to a consent order from the 
State of New Mexico. The S–SWEIS 
Proposed Action will analyze projected 
impacts anticipated from operating 
LANL at the 1999 ROD level for at least 
the next 5 years, with some modified 
work now being proposed at certain 
facilities. NNSA is considering 
proposed operational changes within at 
least two new ‘‘Key Facilities’’ at LANL:

• The Nicholas C. Metropolis Center 
for Modeling and Simulation (formerly 
called the Strategic Computing 
Complex), and 

• The Nonproliferation and 
International Security Center (NISC). 

The construction and operation of the 
Nicholas C. Metropolis Center for 
Modeling and Simulation were analyzed 
in a December 1998 EA and a finding of 
no significant impact (FONSI) for that 
proposed action was issued based on 
the impact analyses for operating the 
computational facility up to a 50–
TeraOp platform (a TeraOp is a trillion 
floating point operations per second). 
The Center has been constructed and is 
currently operating below the 
operations level analyzed in the 1998 
EA; however, NNSA proposes to 
increase the facility’s operational 
capacity up to 100 TeraOps before 2009 
with corresponding increases to the 
facility’s consumption of water and 
electrical power resources. This 
proposed increase in the operating 
platform from 50 TeraOps up to 100 
TeraOps will be analyzed in the S–
SWEIS. 

The NISC’s construction and 
operation were analyzed in a July 1999 
EA and a FONSI was issued for that 
proposed action based on the impact 
analyses for consolidating activities and 
operating the facility as it was 
envisioned at that time. The facility is 

currently operating as evaluated in the 
1999 EA; however, NNSA is now 
proposing to move certain operations 
from the Technical Area 18 (TA–18) 
Pajarito Site (another of LANL’s ‘‘Key 
Facilities,’’ which is also discussed in 
the following paragraph) into the NISC. 
This would change the amount of 
nuclear material stored in the facility, 
with corresponding potential increases 
to worker exposures in the case of a site 
accident. The proposed changes to 
operations and material stored in NISC 
will be analyzed in the S–SWEIS. 

NNSA will also eliminate one former 
LANL ‘‘Key Facility’’ identified in the 
1999 SWEIS—the TA–18 Pajarito Site. 
In its 2002 EIS (the TA–18 Relocation 
Final EIS (DOE/EIS–319)) and ROD, the 
NNSA decided to relocate TA–18 
security category I and II operations and 
associated nuclear material to the 
Nevada Test Site. Implementation of the 
relocation decision began in 2004 and 
will continue over the next 5 years. 
After relocation of operations and 
materials, this facility will no longer be 
a LANL ‘‘Key Facility’’ within the 
meaning of the SWEIS, and therefore 
will not be listed as such a facility. 
There are certain proposals related to 
the relocation of the TA–18 security 
category III and IV operations and the 
disposition of the TA–18 facilities that 
were not analyzed in the 2002 EIS; these 
proposed actions and their projected 
impacts will be evaluated in the S–
SWEIS impact analyses. 

Certain aspects of operational 
changes, construction and activities that 
have occurred or are being proposed for 
LANL over the next 5 years that were 
not analyzed in the 1999 SWEIS will 
also be considered and analyzed in the 
S–SWEIS. Changes that have been made 
to existing LANL operations that will 
also be considered further in the S–
SWEIS include some permanent 
modifications to on-going operations 
that have recently been made as a result 
of decreases in specific work and 
projects performed at some LANL 
facilities, and changes to the locations of 
various types of materials at risk (MAR) 
at LANL facilities or off-site locations. 
Examples of newly proposed actions at 
LANL include the remediation of 10 
major material disposal areas (MDAs) at 
LANL; the operation of a Biosafety 
Level-3 (BSL–3) Facility (this facility 
will become part of an existing ‘‘Key 
Facility’’ at LANL, the former Health 
Research Laboratory (HRL) now known 
as the Bioscience Facilities); the 
construction and operation of a new 
solid waste transfer station, an office 
and light laboratory complex, a 
consolidated warehouse and truck 
inspection station, and a new 
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radiography facility; and recently 
proposed increases in the types and 
quantities of sealed sources accepted for 
waste management at LANL. Some of 
these newly proposed actions may be 
analyzed explicitly in the S–SWEIS in 
project specific analyses, while others 
may be analyzed in separate EAs to be 
prepared over the next several months, 
such as the new BSL–3 Facility EA. The 
potential impacts of the BSL–3 Facility 
will be included in the S–SWEIS 
evaluation of cumulative impacts, as 
will the impacts of all of the newly 
proposed actions. A comparison of the 
newly projected operational impacts 
will also be made to the projected 
impacts identified in the SWEIS. 

The NEPA compliance process for the 
BSL–3 Facility at LANL has spanned 
several years. In early 2002, the NNSA 
issued an EA and FONSI for the 
construction and operation of the 
facility at LANL. Due to the need to 
consider new circumstances and 
information relevant to the actual 
construction of the BSL–3 Facility and 
its future operation, the NNSA 
withdrew the 2002 FONSI for operating 
this facility and determined that a new 
EA should be prepared that re-evaluates 
the proposed operations of the facility 
as it has been constructed. The new EA 
is currently being prepared and a draft 
EA will be issued for public review and 
comment in early 2005. The EA will be 
used by NNSA in making a decision 
about whether to issue a FONSI for 
operation of the BSL–3 Facility. If a 
FONSI cannot be issued, the analyses 
for the operation of the BSL–3 Facility 
will be included in the S–SWEIS 
Proposed Action. 

In accordance with applicable DOE 
and CEQ NEPA regulations, the No 
Action Alternative will also be analyzed 
in the S–SWEIS. In this case, the No 
Action Alternative will be the continued 
implementation of the 1999 ROD at 
LANL over the next 5 years as this 
alternative was originally analyzed in 
the SWEIS, and will also include the 
implementation of other actions 
selected in DOE and NNSA RODs 
supported by separate NEPA reviews 
(specifically, actions analyzed since the 
issuance of the final SWEIS in the Final 
Environmental Impact Statement for the 
Conveyance and Transfer of Certain 
Land Tracts Administered by the U.S. 
Department of Energy and Located at 
Los Alamos National Laboratory, Los 
Alamos and Santa Fe Counties, New 
Mexico (DOE/EIS–293), the Final 
Environmental Impact Statement for the 
Proposed Relocation of Technical Area 
18 Capabilities and Materials at Los 
Alamos National Laboratory (DOE/EIS–
319), the Final Environmental Impact 

Statement for the Chemistry and 
Metallurgy Research Building 
Replacement Project at Los Alamos 
National Laboratory, Los Alamos, New 
Mexico (DOE/EIS–0350), and in about 
20 various EAs and their associated 
FONSIs, as well as actions categorically 
excluded from the need for preparation 
of either an EA or an EIS). The Los 
Alamos Site Office has posted a list of 
EAs and their associated FONSIs that 
pertain to LANL operations dating from 
the completion of the 1999 SWEIS on 
their Web site at: http://www.doeal.gov/
LASO/nepa. The full text of most of 
these EAs is also available through links 
provided at that Web site; copies of all 
of the documents may be obtained by 
contacting Ms. Withers at any of the 
addresses provided previously in this 
Notice.

Changes or new information have also 
surfaced regarding the environmental 
setting at LANL over the past 5 years 
that may affect future LANL operations, 
such as changes to LANL watersheds as 
the result of the Cerro Grande Fire, new 
information and changes resulting from 
thinning the forests around LANL, and 
the long-term effects from the regional 
drought. Additionally, there have been 
changes to both the number of LANL 
workers and to the surrounding 
population that have occurred or are 
being projected that are different from 
those on which the SWEIS 
socioeconomic and other impact 
analyses were based. To the extent that 
changes to or new information about the 
existing LANL environment may 
significantly affect natural and cultural 
resource areas originally considered in 
the 1999 SWEIS, projected impacts 
associated with implementing the 
Proposed Action over the next 5 years 
at LANL will be analyzed in the S–
SWEIS. 

Direct, indirect, and unavoidable 
impacts to the various natural and 
cultural resources present at LANL, 
together with irreversible and 
irretrievable commitments and 
mitigations, will also be analyzed in the 
S–SWEIS. Further, operational and site 
differences require a re-evaluation of 
LANL operational accident analyses and 
a new assessment and understanding of 
cumulative impacts of LANL operations 
will also be addressed. 

Public Scoping Process: The scoping 
process is an opportunity for the public 
to assist the NNSA in determining the 
issues for impact analysis, and at least 
one public scoping meeting is held. The 
purpose of the scoping meeting is to 
provide attendees an opportunity to 
present oral and written comments, ask 
questions, and discuss concerns 
regarding the S–SWEIS with NNSA 

officials. Comments and 
recommendations can also be mailed to 
Elizabeth Withers at any of the 
identified addresses noted in the 
previous paragraphs of this Notice. The 
S–SWEIS meeting will use a format to 
facilitate dialogue between NNSA and 
the public and will be an opportunity 
for individuals to provide written or 
oral statements. NNSA welcomes 
specific comments or suggestions on the 
content of the document that could be 
considered. The potential scope of the 
S–SWEIS discussed in the previous 
portions of this Notice is tentative and 
is intended to facilitate public comment 
on the scope of this S–SWEIS. It is not 
intended to be all-inclusive, nor does it 
imply any predetermination of potential 
impacts. The S–SWEIS will describe the 
potential environmental impacts of the 
alternatives by using available data 
where possible and obtaining additional 
data where necessary. Copies of written 
comments and transcripts of oral 
comments provided to NNSA during the 
scoping period will be available at the 
following locations: Los Alamos 
Outreach Center, 1350 Central Avenue, 
Suite 101, Los Alamos, New Mexico, 
87544; and the Zimmerman Library, 
University of New Mexico, 
Albuquerque, New Mexico 87131. 

S–SWEIS Preparation Process: The S–
SWEIS preparation process begins with 
the publication of this Notice of Intent 
in the Federal Register. After the close 
of the public scoping period, NNSA will 
begin developing the draft S–SWEIS. 
NNSA expects to issue the Draft S–
SWEIS for public review in the fall of 
2005. Public comments on the Draft S–
SWEIS will be received during a 
comment period of at least 45 days 
following publication of the Notice of 
Availability. The Notice of Availability, 
also published in the Federal Register, 
along with notices placed in local 
newspapers, will provide dates and 
locations for public hearings on the 
Draft S–SWEIS and the deadline for 
comments on the draft document. 
Issuance of the Final S–SWEIS is 
scheduled for early 2006.

Issued in Washington, DC, this 29th day of 
December, 2004. 

Everet H. Beckner, 
Deputy Administrator for Defense Programs, 
National Nuclear Security Administration.
[FR Doc. 05–210 Filed 1–4–05; 8:45 am] 

BILLING CODE 6450–01–P
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ACTION: Notice of availability and public 
hearings.

SUMMARY: NNSA announces the 
availability of the Draft Site-wide 
Environmental Impact Statement for 
Continued Operation of Los Alamos 
National Laboratory, Los Alamos, New 
Mexico (LANL Draft SWEIS) (DOE/EIS –
0380), and the dates and locations for 
the public hearings to receive comments 
on the Draft LANL SWEIS. The Draft 
LANL SWEIS was prepared in 
accordance with the Council on 
Environmental Quality ’s National 
Environmental Policy Act (NEPA) 
Implementing Regulations (40 CFR parts 
1500–1508) and the DOE NEPA 
Implementing Procedures (10 CFR part 
1021). The Draft LANL SWEIS analyzes 
the potential environmental impacts 
associated with continuing ongoing Los 
Alamos National Laboratory (LANL) 
operations and foreseeable new and 
modified operations and facilities. The 
Draft LANL SWEIS analyzes the No 
Action Alternative and two action 
alternatives: a Reduced Operations 
Alternative and an Expanded 
Operations Alternative. The No Action 
Alternative would continue currently 
assigned operations at LANL in support 
of DOE and NNSA missions. The 
Reduced Operation Alternative also 
includes most operations discussed 
under the No Action Alternative with 
reductions to certain LANL activities 
below the No Action Alternative level. 
The Expanded Operations Alternative 
includes operations discussed under the 
No Action Alternative plus new and 
expanded levels of operations in 
support of reasonably foreseeable future 
mission requirements. 
DATES: The NNSA invites members of 
Congress, American Indian Tribal 
Governments, state and local 
governments, other Federal agencies, 
and the general public to provide 
comments on the Draft LANL SWEIS. 
The comment period extends from the 
publication of this Notice of Availability 
through September 5, 2006. Written 
comments must be received or 
postmarked by September 5, 2006. 
Comments postmarked after this date 
will be considered to the extent 
practicable. The NNSA will consider the 
comments in the preparation of the 
Final LANL SWEIS. Public hearings to 
present information and receive 
comments on the Draft LANL SWEIS 
will be held at three locations. This 
information will also be published in 
local New Mexico newspapers in 
advance of the hearings. Any necessary 
changes will be announced in the local 
media and on the web site noted in the 
ADDRESSES section of this notice. Oral 

and written comments will be accepted 
at the public hearings. The locations, 
dates, and times for these public 
hearings are as follows: 
Tuesday, August 8, 2006, at 6:30 p.m. to 

9:30 p.m., Fuller Lodge, Pajarito 
Room, 2132 Central Avenue, Los 
Alamos, NM. 

Wednesday, August 9, 2006, at 6:30 
p.m. to 9:30 p.m., Northern New 
Mexico Community College, Eagle 
Memorial Sportsplex, 921 Paseo de 
Onate, Española, NM. 

Thursday, August 10, 2006, at 6:30 p.m. 
to 9:30 p.m., Santa Fe Community 
College, Main Building, Jemez Rooms, 
6401 Richards Avenue, Santa Fe, NM. 
The following Web site may be 

accessed for additional information: 
http://www.doeal.gov/laso/nepa/
sweis.htm . For information or to record 
comments call 1–877–491–4957
ADDRESSES: Copies of the Draft LANL 
SWEIS are available for review at: The 
Los Alamos Outreach Center, 1619 
Central Avenue, Los Alamos, New 
Mexico, 87544; the Office of the 
Northern New Mexico Citizens 
Advisory Board, 1660 Old Pecos Trail, 
Suite B, Santa Fe, New Mexico; and the 
Zimmerman Library, University of New 
Mexico, Albuquerque, New Mexico 
87131. The Draft SWEIS will also be 
available on the Department of Energy 
Los Alamos Site Office ’s LASO NEPA 
website at: http://www.doeal.gov/laso/
nepa/sweis.htm. Additionally, a copy of 
the Draft LANL SWEIS or its Summary 
may be obtained upon request by 
writing to: U.S. Department of Energy, 
National Nuclear Security 
Administration, Los Alamos Site Office, 
Attn: Ms. Elizabeth Withers, Office of 
Environmental Stewardship, 528 35th 
Street, Los Alamos, New Mexico, 87544; 
or by facsimile ((505) 667 –5948); or by 
e-mail at: LANL_SWEIS@doeal.gov.

Specific information regarding the 
public hearings can also be obtained by 
the means described above. Comments 
concerning the Draft LANL SWEIS can 
be submitted to the NNSA Los Alamos 
Site Office by the means described 
above or by leaving a message on the 
LASO EIS Hotline at (toll free) 1 –877–
491–4957. The Hotline will have 
instructions on how to record 
comments. Please mark all envelopes, 
faxes and e-mail: ‘‘Draft LANL SWEIS 
Comments’’ .

FOR FURTHER INFORMATION CONTACT: For
general information on NNSA NEPA 
process, please contact: Ms. Alice 
Williams, NA –56, NEPA Compliance 
Officer for Defense Programs, U.S. 
Department of Energy, National Nuclear 
Security Administration, 1000 
Independence Avenue, SW., 

Washington, DC 20585, or telephone 
202–586–6847, or Ms. Elizabeth 
Withers, NEPA Compliance Officer, U.S. 
Department of Energy, Los Alamos Site 
Office, 528 35th Street, Los Alamos, 
New Mexico, 87004, or telephone 505 –
845–4984. For general information 
about the DOE NEPA process, please 
contact: Ms. Carol Borgstrom, Director, 
Office of NEPA Policy and Compliance 
(EH–42), U.S. Department of Energy, 
1000 Independence Avenue, SW., 
Washington, DC 20585, (202) 586 –4600,
or leave a message at 1 –800–472–2756.
SUPPLEMENTARY INFORMATION: The
primary purpose and need for continued 
operation of LANL is to provide support 
for DOE and NNSA core missions as 
directed by Congress and the President. 
NNSA’s need to continue operating 
LANL is focused on their obligation to 
ensure a safe and reliable nuclear 
weapons stockpile. LANL is also needed 
to support other Federal agencies, 
including the Department of Homeland 
Security. The Draft LANL SWEIS 
analyzes the environmental impacts of 
operations at LANL. 

LANL is located in north-central New 
Mexico and covers an area of about 40 
square miles (104 square kilometers). 
LANL was established in 1943 as 
‘‘Project Y’’  of the Manhattan Project 
with a single-focused national defense 
mission—to build the world ’s first 
nuclear weapon. After World War II 
ended, Project Y was designated a 
permanent research and development 
laboratory and its mission support work 
was expended from defense and related 
research and development to 
incorporate a wide variety of new work 
assignments in support of other Federal 
Government and civilian programs. 
LANL is now a multi-disciplinary, 
multipurpose institution engaged in 
theoretical and experimental research 
and development. 

DOE issued a Final SWEIS and 
Record of Decision in 1999 for the 
continued operation of LANL. DOE 
regulations implementing NEPA require 
the evaluation of site-wide NEPA 
analyses every five years to determine 
their continued applicability; such a 
five-year evaluation was initiated for the 
1999 SWEIS in 2004, and NNSA 
subsequently made a determination to 
prepare a new SWEIS for LANL 
operations. Decisions regarding LANL 
operations that will be based upon 
impact information contained within 
this SWEIS will replace previous 
decisions announced through the 1999 
ROD for LANL operations. 

The alternatives evaluated in the Draft 
LANL SWEIS represent a range of 
operational levels ranging from the 
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minimal reasonable activity levels 
(Reduced Operations Alternative), to the 
highest reasonable activity levels that 
could be supported by current facilities, 
plus the potential expansion and 
construction of new facilities for 
existing capabilities and for specifically 
identified future actions (Expanded 
Operations Alternative). The No Action 
Alternative would continue current 
mission support work at LANL and 
includes approved interim actions and 
facility construction, expansions or 
modifications, and decontamination and 
decommissioning for which NEPA 
impact analysis has already been 
completed. All alternatives assume 
LANL will continue to operate as a 
NNSA national security laboratory for 
the foreseeable future. 

Following the end of the public 
comment period described above, the 
NNSA will consider and respond to the 
comments received, and issue the Final 
LANL SWEIS. The NNSA will consider 
the environmental impact analysis 
presented in the Final LANL SWEIS, 
along with other information, in 
determining the Record of Decision for 
the continued operation of LANL. 

Signed in Washington, DC, this 26th day of 
May 2006. 
Thomas P. D’Agostino,
Acting Administrator, National Nuclear 
Security Administration. 
[FR Doc. 06–6055 Filed 7 –6–06; 8:45 am] 
BILLING CODE 6450–01–P
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DEPARTMENT OF ENERGY 

National Nuclear Security 
Administration

Extension of Comment Period on the 
Draft Site-Wide Environmental Impact 
Statement for Continued Operation of 
Los Alamos National Laboratory, Los 
Alamos, NM 

AGENCY: U.S. Department of Energy 
(DOE), National Nuclear Security 
Administration (NNSA). 
ACTION: Notice of comment period 
extension.

SUMMARY: On July 7, 2006, NNSA 
published a Notice of Availability for 
the Draft Site-wide Environmental 
Impact Statement for Continued 
Operation of Los Alamos National 
Laboratory, Los Alamos, New Mexico 
(LANL Draft SWEIS) (DOE/EIS –0380)
(71 FR 38638) and announced a 60-day 
public comment period ending 
September 5, 2006. Subsequently, in 
response to requests for additional time 
to review and comment on the 
document, NNSA is extending the 
public comment period until September 
20, 2006. 
DATES: Comments should be submitted 
to NNSA no later than September 20, 
2006. NNSA will consider comments 
submitted after this date to the extent 
practicable.

ADDRESSES: Comments, or requests for 
copies of the LANL Draft SWEIS should 
be sent to: U.S. Department of Energy, 
National Nuclear Security 
Administration, Los Alamos Site Office, 
Attn: Ms. Elizabeth Withers, SWEIS 
Document Manager, 528 35th Street, Los 
Alamos, New Mexico, 87544; or by 
facsimile (1–505-667–5948); or by e- 
mail at: LANL _SWEIS@doeal.gov .

Requests for copies of the LANL Draft 
SWEIS or recorded comments may also 
be made by calling 1 –877–491–4957.
Please mark all envelopes, faxes and e- 
mail: ‘‘LANL Draft SWEIS Comments ’’ .
The LANL Draft SWEIS and its 
reference documents are available for 
review at: the Robert J. Oppenheimer 
Study Center Research Library, 
Technical Area 3, Los Alamos National 

Laboratory, Los Alamos, New Mexico; 
the Office of the Northern New Mexico 
Citizens Advisory Board, 1660 Old 
Pecos Trail, Suite B, Santa Fe, New 
Mexico; and the Zimmerman Library, 
University of New Mexico, 
Albuquerque, New Mexico. The Draft 
SWEIS is available on the DOE Los 
Alamos Site Office ’s NEPA Web site at: 
http://www.doeal.gov/laso/nepa/
sweis.htm .

FOR FURTHER INFORMATION CONTACT: U.S.
Department of Energy, Los Alamos Site 
Office, Attn: Ms. Elizabeth Withers, 
SWEIS Document Manager, 528 35th 
Street, Los Alamos, New Mexico 87544; 
or telephone 1–505–845–4984.

Issued in Los Alamos, NM, this 24th day 
of August, 2006. 
Edwin L. Wilmot, 
Manager.
[FR Doc. 06–7298 Filed 8 –30–06; 8:45 am] 
BILLING CODE 6450–01–P
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1 A pit is the central core of a nuclear weapon 
typically containing plutonium-239 that undergoes 
fission when compressed by high explosives. 

DEPARTMENT OF ENERGY 

Notice of Intent To Prepare a 
Supplement to the Stockpile 
Stewardship and Management 
Programmatic Environmental Impact 
Statement—Complex 2030 

AGENCY: National Nuclear Security 
Administration, Department of Energy. 
ACTION: Notice of intent. 

SUMMARY: The National Nuclear 
Security Administration (NNSA), an 
agency within the U.S. Department of 
Energy (DOE or Department), announces 
its intent to prepare a Supplement to the 
Stockpile Stewardship and Management 
Programmatic Environmental Impact 
Statement—Complex 2030 (Complex 
2030 SEIS or SEIS, DOE/EIS–0236–S4), 
pursuant to the National Environmental 
Policy Act (NEPA) of 1969 (42 U.S.C. 
4321 et seq.), the Council on 
Environmental Quality’s (CEQ’s) and 
DOE’s regulations implementing NEPA 
(40 CFR parts 1500–1508 and 10 CFR 
part 1021, respectively). The SEIS will 
analyze the environmental impacts from 
the continued transformation of the 
United States’ nuclear weapons 
complex by implementing NNSA’s 
vision of the complex as it would exist 
in 2030, which the Department refers to 
as Complex 2030, as well as 
alternatives. Since the end of the Cold 
War, there continue to be significant 
changes in the requirements for the 
nation’s nuclear arsenal, including 
reductions in the number of nuclear 
weapons. To fulfill its responsibilities 
for certifying the safety and reliability of 
nuclear weapons without underground 
testing, DOE proposed and implemented 
the Stockpile Stewardship and 
Management (SSM) Program in the 
1990s. Stockpile Stewardship includes 
activities required to maintain a high 
level of confidence in the safety and 
reliability of nuclear weapons in the 
absence of underground testing, and in 
the capability of the United States to 
resume nuclear testing if directed by the 
President. Stockpile Management 
activities include dismantlement, 
maintenance, evaluation, repair, and 
replacement of weapons and their 
components in the existing stockpile. 

NNSA’s proposed action is to 
continue currently planned 
modernization activities and select a 
site for a consolidated plutonium center 
for long-term research and development, 
surveillance, and pit 1 manufacturing; 
consolidate special nuclear materials 
throughout the complex; consolidate, 

relocate, or eliminate duplicative 
facilities and programs and improve 
operating efficiencies; identify one or 
more sites for conducting NNSA flight 
test operations; and accelerate nuclear 
weapons dismantlement activities. This 
Notice of Intent (NOI), the initial step in 
the NEPA process, informs the public of 
NNSA’s intention to prepare the 
Complex 2030 SEIS, announces the 
schedule for public scoping meetings, 
and solicits public input. Following the 
scoping period, NNSA will prepare and 
issue a draft of the Complex 2030 SEIS 
that will describe the Complex 2030 
proposal, the alternatives analyzed, and 
potential impacts of the proposal and 
the alternatives. 

This NOI also announces that NNSA 
has cancelled the previously planned 
Supplemental Programmatic 
Environmental Impact Statement on 
Stockpile Stewardship and Management 
for a Modern Pit Facility (DOE/EIS– 
0236–S2). 
DATES: NNSA invites comments on the 
scope of the Complex 2030 SEIS. The 
public scoping period starts with the 
publication of this NOI in the Federal 
Register and will continue through 
January 17, 2006. Scoping comments 
received after this date will be 
considered to the extent practicable. 
NNSA will hold public scoping 
meetings to discuss issues and receive 
oral and written comments on the scope 
of the Complex 2030 SEIS. The 
locations, dates, and times for these 
public scoping meetings are listed 
below and will be announced by 
additional appropriate means. NNSA 
requests federal agencies that desire to 
be designated as cooperating agencies 
on the SEIS to contact NNSA’s Office of 
Transformation at the address listed 
under ADDRESSES by the end of the 
scoping period. 
North Augusta, South Carolina, North 

Augusta Community Center, 495 
Brookside Avenue. November 9, 2006, 
11 a.m.—3 p.m., 6 p.m.—10 p.m. 

Oak Ridge, Tennessee, Oak Ridge City 
Center Club Room, 333 Main Street. 
November 13, 2006, 11 a.m.—3 p.m., 
6 p.m.—10 p.m. 

Amarillo, Texas, Amarillo Globe-News 
Center, Education Room, 401 S. 
Buchanan. November 15, 2006, 11 
a.m.—3 p.m., 6 p.m.—10 p.m. 

Las Vegas, Nevada, Cashman Center, 
850 Las Vegas Boulevard North (at 
Washington). November 28, 2006. 11 
a.m.—3 p.m., 6 p.m.—10 p.m. 

Tonopah, Nevada, Tonopah Convention 
Center, 301 Brougher Avenue. 
November 29, 2006, 6 p.m.—10 p.m. 

Socorro, New Mexico, Macey Center (at 
New Mexico Tech), 801 Leroy Place. 
December 4, 2006, 6 p.m.—10 p.m. 

Albuquerque, New Mexico, 
Albuquerque Convention Center, 401 
2nd St. NW. December 5, 2006, 11 
a.m.—3 p.m., 6 p.m.—10 p.m. 

Los Alamos, New Mexico, Mesa Public 
Library, 2400 Central Avenue. 
December 6, 2006, 10:30 a.m.—2:30 
p.m. 

Santa Fe, New Mexico, Genoveva 
Chavez Community Center, 3221 
Rodeo Road. December 6, 2006, 6 
p.m.—10 p.m. 

Livermore, California, Robert Livermore 
Community Center, 4444 East 
Avenue. December 12, 2006, 11 
a.m.—3 p.m. 

Tracy, California, Tracy Community 
Center, 950 East Street. December 12, 
2006, 6 p.m.—10 p.m. 

U.S. Department of Energy, 1000 
Independence Avenue, SW., Room 
1E–245, Washington, DC. December 
14, 2006, 1 p.m.—5 p.m. 
NNSA officials will be available to 

informally discuss the Complex 2030 
proposal during the first hour. 
Following this, NNSA intends to hold a 
plenary session at each scoping meeting 
in which officials will explain the 
Complex 2030 proposal and the SEIS, 
including preliminary alternatives. The 
meetings will provide the public with 
an opportunity to provide oral and 
written comments to NNSA on the 
scope of the SEIS. Input from the 
scoping meetings will assist NNSA in 
preparing the draft SEIS. 
ADDRESSES: General questions 
concerning the NOI can be asked by 
calling toll-free 1–800–832–0885 (ext. 
63519), e-mailing to 
Complex2030@nnsa.doe.gov, or writing 
to Theodore A. Wyka, Complex 2030 
SEIS Document Manager, Office of 
Transformation, U.S. Department of 
Energy, NA–10.1, 1000 Independence 
Avenue, SW., Washington, DC 20585. 
Written comments on the scope of the 
SEIS or requests to be placed on the 
document distribution list can be sent to 
the Complex 2030 SEIS Document 
Manager. Additional information 
regarding Complex 2030 is available on 
Complex2030PEIS.com. 

For general information on the DOE 
NEPA process, please contact Carol M. 
Borgstrom, Director, Office of NEPA 
Policy and Compliance, U.S. 
Department of Energy, 1000 
Independence Avenue, SW., 
Washington, DC 20585, (202) 586–4600 
or 1–800–472–2756. Additional 
information regarding DOE NEPA 
activities and access to many DOE 
NEPA documents are available on the 
Internet through the DOE NEPA Web 
site at http://www.eh.doe.gov/nepa. 
SUPPLEMENTARY INFORMATION: 
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2 This ROD also contains decisions for the EIS for 
Construction and Operation of a Tritium Extraction 
Facility at the Savannah River Site (DOE/EIS–0271) 
and EIS for the Production of Tritium in a 
Commercial Light Water Reactor (DOE/EIS–0288). 

Background: The early days of the 
nuclear weapons complex after World 
War II saw a rapid build-up of capability 
and capacity to support the growth of 
the stockpile to fight the Cold War. By 
the 1960s, the United States had built a 
large stockpile of nuclear weapons, and 
the nation began to focus on improving, 
rather than expanding, the stockpile. 
NNSA’s predecessor agencies began to 
consolidate operations and close some 
production facilities. In the 1980s, 
facilities were shut down across the 
nuclear weapons complex, including 
certain facilities at the Savannah River 
Site in South Carolina; the Oak Ridge 
Reservation in Tennessee; the Rocky 
Flats Plant in Colorado; the Fernald Site 
in Ohio; the Hanford Reservation in 
Washington; and elsewhere. 

Prior DOE NEPA Reviews: DOE 
completed a Nuclear Weapons Complex 
Reconfiguration (‘‘Complex-21’’) Study 
in January 1991, which identified 
significant cost savings that could be 
achieved by further downsizing of the 
nuclear weapons complex. 

DOE then initiated a programmatic 
EIS (Reconfiguration PEIS) examining 
alternatives for reconfiguring the 
nuclear weapons complex. However, in 
December 1991, the Department decided 
to separate proposals for transforming 
non-nuclear production from the 
Reconfiguration PEIS because (1) 
proposals to consolidate non-nuclear 
facilities might not require preparation 
of an EIS, and (2) proposals and 
decisions regarding transformation of 
non-nuclear production would neither 
significantly affect nor be affected by 
proposals and decisions regarding 
transformation of nuclear production. 
On January 27, 1992, the Department 
issued an NOI (57 FR 3046) to prepare 
an environmental assessment (DOE/EA– 
0792) for the consolidation of non- 
nuclear production activities within the 
nuclear weapons complex. Following 
the collapse of the Soviet Union, the 
United States reduced the budget for the 
nuclear weapons program. President 
George H. W. Bush imposed a 
moratorium in 1992 on underground 
nuclear testing. 

On September 14, 1993, DOE 
published a Finding of No Significant 
Impact (FONSI) regarding its proposal to 
consolidate non-nuclear component 
production (58 FR 48043). This proposal 
included termination of non-nuclear 
production missions at the Mound Plant 
in Ohio, the Pinellas Plant in Florida, 
and the Rocky Flats Plant in Colorado. 
The electrical and mechanical 
manufacturing functions were 
consolidated at the Kansas City Plant. 
Detonators and beryllium capabilities 
for technology and pit support were 

consolidated at Los Alamos National 
Laboratory (LANL) in New Mexico, and 
neutron generator production was 
relocated to Sandia National 
Laboratories in New Mexico. 

In October 1993, President William J. 
Clinton issued Presidential Decision 
Directive 15 (PDD–15), which directed 
DOE to establish the Stockpile 
Stewardship Program. PDD–15 
significantly redirected the nuclear 
weapons program. Throughout the Cold 
War, the Department of Defense (DOD) 
and DOE’s nuclear weapons laboratories 
had based a portion of their confidence 
in the reliability of nuclear weapons on 
performance data from atmospheric and 
underground tests. To ensure weapons 
reliability during the moratorium on 
testing, DOE proposed to invest in new 
scientific tools to assess the complex 
phenomena involved in the detonation 
of nuclear weapons. DOE also began to 
develop sophisticated tools and 
computer-based simulation techniques 
to assess various aging phenomena as 
nuclear weapons continued to serve 
well beyond their originally anticipated 
lifetimes. These actions enhanced 
research and development (R&D) and 
deferred spending on the production 
complex. 

DOE concluded in October 1994 that 
the alternatives described in the 
Reconfiguration PEIS no longer 
contained realistic proposals for 
reconfiguration of the nuclear weapons 
complex. That conclusion was based on 
several factors, including: comments 
offered at the September-October 1993 
Reconfiguration PEIS scoping meetings; 
the anticipation that no production of 
new nuclear weapons types would be 
required for the foreseeable future; 
budget constraints; and the 
Department’s decision to prepare a 
separate PEIS on Storage and 
Disposition of Weapons-Usable Fissile 
Materials (DOE/EIS–0229; NOI 
published June 21, 1994, 59 FR 17344). 

Consequently, the Department 
separated the Reconfiguration PEIS into 
two new PEISs: (1) A Tritium Supply 
and Recycling PEIS (DOE/EIS–0161); 
and (2) the SSM PEIS (DOE/EIS–0236). 
The Final PEIS for Tritium Supply and 
Recycling was issued on October 27, 
1995 (60 FR 55021). In its Record of 
Decision (ROD) on May 14, 1999 (64 FR 
26369 2), DOE decided it would produce 
the tritium needed to maintain the 
nuclear arsenal at commercial light 
water reactors owned and operated by 
the Tennessee Valley Authority and 

extract tritium at a new DOE-owned 
Tritium Extraction Facility at the 
Savannah River Site. With regard to the 
SSM PEIS, DOE issued an NOI on June 
6, 1995 (60 FR 31291), a final SSM PEIS 
on November 19, 1996 (61 FR 58871), 
and a ROD on December 26, 1996 (61 FR 
68014) announcing its decision to 
transform the weapons production 
complex by (1) reducing the weapon 
assembly capacity located at the Pantex 
Plant in Texas; (2) reducing the high- 
explosives fabrication capacity at 
Pantex; (3) reducing the uranium, 
secondary, and case fabrication capacity 
in the Y–12 National Security Complex 
in Tennessee; (4) reducing nonnuclear 
component fabrication capacity at the 
Kansas City Plant; and (5) reestablishing 
a modest interim pit fabrication 
capability at Los Alamos National 
Laboratory in New Mexico while 
evaluating the need for greater pit 
manufacturing capacity in the future. 

In accordance with the decisions in 
the SSM PEIS, the Non-nuclear 
Consolidation Environmental 
Assessment (EA), and the Tritium 
Supply and Recycling PEIS, DOE began 
transforming the nuclear weapons 
complex to its present configuration. 
DOE has also prepared other EISs that 
facilitated the transformation of the 
complex. The relevant RODs for these 
site-wide and project-specific EISs are 
listed below: 

• 1996 ROD for the EIS for the 
Nevada Test Site and Off-Site Locations 
in the State of Nevada (61 FR 65551, 
December 13, 1996). 

• 1997 ROD for the EIS for the 
Continued Operation of the Pantex 
Plant and Associated Storage of Nuclear 
Weapon Components (62 FR 3880, 
January 27, 1997). 

• 1999 ROD for the Site-wide EIS for 
Continued Operation of the Los Alamos 
National Laboratory (64 FR 50797, 
September 20, 1999). 

• 1999 ROD for the EIS for Site-wide 
Operation of Sandia National 
Laboratories (64 FR 69996, December 
15, 1999). 

• 2000 Amended ROD for the Nevada 
Test Site EIS (65 FR 10061, February 25, 
2000). 

• 2002 ROD for the Site-wide EIS for 
the Oak Ridge Y–12 National Security 
Complex (67 FR 11296, March 13, 
2002). 

• 2002 ROD for the EIS for the 
Relocation of Technical Area 18 
Capabilities and Materials at the Los 
Alamos National Laboratory (67 FR 
79906, December 31, 2002). 

• 2004 ROD for the EIS for the 
Chemistry and Metallurgy Research 
Building Replacement Project, Los 
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3 Category I/II quantities of special nuclear 
material are determined by grouping materials by 
type, attractiveness level, and quantity. These 
grouping parameters are defined in DOE Manual 
470.4–6, Nuclear Material Control and 
Accountability [see https://www.directives.doe.gov]. 

4 As defined in section 11 of the Atomic Energy 
Act of 1954, special nuclear material are: (1) 
Plutonium, uranium enriched in the isotope 233 or 
in the isotope 235, and any other material which 
the U.S. Nuclear Regulatory Commission 
determines to be special nuclear material; or (2) any 
material artificially enriched by plutonium or 
uranium 233 or 235. 

Alamos National Laboratory (69 FR 
6967, February 12, 2004). 

• 2005 ROD for the Site-wide EIS for 
Continued Operation of Lawrence 
Livermore National Laboratory and 
Supplemental Stockpile Stewardship 
and Management Programmatic EIS (70 
FR 71491, November 29, 2005). 

Nuclear Weapons Complex: The 
current nuclear weapons complex 
consists of eight major facilities located 
in seven states. NNSA maintains a 
limited capability to design and 
manufacture nuclear weapons; provides 
surveillance of and maintains nuclear 
weapons currently in the stockpile; and 
dismantles retired nuclear weapons. 
Major facilities and their primary 
responsibilities within the nuclear 
weapons complex are listed below: 

Savannah River Site (SRS) (Aiken, 
South Carolina)—Extracts tritium (when 
the Tritium Extraction Facility becomes 
operational in 2007); provides loading, 
unloading and surveillance of tritium 
reservoirs. SRS does not maintain 
Category I/II 3 quantities of special 
nuclear material (SNM) 4 associated 
with weapons activities, but does 
maintain Category I/II quantities of SNM 
associated with other Department 
activities (e.g., environmental 
management). 

Pantex Plant (PX) (Amarillo, Texas)— 
Dismantles retired weapons; fabricates 
high-explosives components; assembles 
high explosive, nuclear, and non- 
nuclear components into nuclear 
weapons; repairs and modifies weapons; 
and evaluates and performs non-nuclear 
testing of weapons. Maintains Category 
I/II quantities of SNM for the weapons 
program and material no longer needed 
by the weapons program. 

Y–12 National Security Complex (Y– 
12) (Oak Ridge, Tennessee)— 
Manufactures nuclear weapons 
secondaries, cases, and other weapons 
components; evaluates and performs 
testing of weapon components; 
maintains Category I/II quantities of 
SNM; conducts dismantlement, storage, 
and disposition of nuclear weapons 
materials; and supplies SNM for use in 
naval reactors. 

Kansas City Plant (KCP) (Kansas City, 
Missouri)—Manufactures and acquires 

non-nuclear weapons components; and 
evaluates and performs testing of 
weapon components. No Category I/II 
quantities of SNM are maintained at the 
KCP. 

Lawrence Livermore National 
Laboratory (LLNL) (Livermore, 
California)—Conducts research and 
development of nuclear weapons; 
designs and tests advanced technology 
concepts; designs weapons; maintains a 
limited capability to fabricate 
plutonium components; and provides 
safety and reliability assessments of the 
stockpile. Maintains Category I/II 
quantities of SNM associated with the 
weapons program and material no 
longer needed by the weapons program. 

Los Alamos National Laboratory 
(LANL) (Los Alamos, New Mexico)— 
Conducts research and development of 
nuclear weapons; designs and tests 
advanced technology concepts; designs 
weapons; provides safety and reliability 
assessments of the stockpile; maintains 
interim production capabilities for 
limited quantities of plutonium 
components (e.g., pits); and 
manufactures nuclear weapon 
detonators for the stockpile. Maintains 
Category I/II quantities of SNM 
associated with the nuclear weapons 
program and material no longer needed 
by the weapons program. 

Sandia National Laboratories (SNL) 
(Albuquerque, New Mexico; Livermore, 
California)—Conducts system 
engineering of nuclear weapons; designs 
and develops non-nuclear components; 
conducts field and laboratory non- 
nuclear testing; conducts research and 
development in support of the nuclear 
weapon non-nuclear design; 
manufactures non-nuclear weapon 
components; provides safety and 
reliability assessments of the stockpile; 
and manufactures neutron generators for 
the stockpile. Maintains Category I/II 
quantities of SNM associated with the 
nuclear weapons program. 

Nevada Test Site (NTS) (Las Vegas, 
Nevada)—Maintains capability to 
conduct underground nuclear testing; 
conducts experiments involving nuclear 
material and high explosives; provides 
capability to disposition a damaged 
nuclear weapon or improvised nuclear 
device; conducts non-nuclear 
experiments; and conducts research and 
training on nuclear safeguards, 
criticality safety and emergency 
response. Maintains Category I/II 
quantities of SNM associated with the 
nuclear weapons program. 

Purpose and Need for the Stockpile 
Stewardship and Management Program: 
Under the Atomic Energy Act of 1954 
(42 U.S.C. 2011 et seq.), DOE is 
responsible for providing nuclear 

weapons to support the United States’ 
national security strategy. The National 
Nuclear Security Administration Act 
(Pub. L. 106–65, Title XXXII) assigned 
this responsibility to NNSA within 
DOE. One of the primary missions of 
NNSA is to provide the nation with safe 
and reliable nuclear weapons, 
components and capabilities, and to 
accomplish this in a way that protects 
the environment and the health and 
safety of workers and the public. 

Changes in national security needs 
and budgets have necessitated changes 
in the way NNSA meets its 
responsibilities regarding the nation’s 
nuclear stockpile. As a result of a 
changed security environment, 
unilateral decisions by the United States 
and international arms control 
agreements, the nation’s stockpile is 
significantly smaller today and by 2012, 
it will be the smallest since the 
Eisenhower administration (1953–1961). 
The Treaty of Moscow will eventually 
lead to a level of 1,700–2,200 
operationally-deployed strategic nuclear 
weapons. 

However, nuclear deterrence will 
continue to be a cornerstone of United 
States national security policy, and 
NNSA must continue to meet its 
responsibilities for ensuring the safety 
and reliability of the nation’s nuclear 
weapons stockpile. The current policy is 
contained in the Nuclear Posture 
Review, submitted to Congress in early 
2002, which states that the United 
States will: 

• Change the size, composition and 
character of the nuclear weapons 
stockpile in a way that reflects that the 
Cold War is over; 

• Achieve a credible deterrent with 
the lowest possible number of nuclear 
warheads consistent with national 
security needs, including obligations to 
allies; and 

• Transform the NNSA nuclear 
weapons complex into a responsive 
infrastructure that supports the specific 
stockpile requirements established by 
the President and maintains the 
essential United States nuclear 
capabilities needed for an uncertain 
global future. 

Complex 2030 SEIS: NNSA has been 
evaluating how to establish a more 
responsive nuclear weapons complex 
infrastructure since the Nuclear Posture 
Review was transmitted to Congress in 
early 2002. The Stockpile Stewardship 
Conference in 2003, the Department of 
Defense Strategic Capabilities 
Assessment in 2004, the 
recommendations of the Secretary of 
Energy Advisory Board (SEAB) Task 
Force on the Nuclear Weapons Complex 
Infrastructure in 2005, and the Defense 
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5 The Stockpile Stewardship Conference in 2003, 
the Department of Defense Strategic Capabilities 
Assessment in 2004, the recommendations of the 
Secretary of Energy Advisory Board (SEAB) Task 
Force on the Nuclear Weapons Complex 
Infrastructure in 2005, and the recommendations of 
the Defense Science Board Task Force on Nuclear 
Capabilities in 2006. 

Science Board Task Force on Nuclear 
Capabilities in 2006 have provided 
information for NNSA’s evaluations. 

In early 2006, NNSA developed a 
planning scenario for what the nuclear 
weapons complex would look like in 
2030. See http://www.nnsa.doe.gov for 

more information regarding Complex 
2030 planning. The Complex 2030 
planning scenario incorporates many of 
the decisions NNSA has already made 
based on the evaluations in the SSM 
PEIS, Tritium Supply and Recycling 
PEIS, and other NEPA documents. See 

discussion in background above. The 
following table identifies which 
components of Complex 2030 are based 
on the existing SSM PEIS and Tritium 
PEIS RODs, including RODs for 
subsequent tiered EISs: 

Components of Complex 2030 that reflect earlier decisions 
SSM 
PEIS 
ROD 

Tritium 
PEIS 
ROD 

Maintain but reduce the existing weapon assembly capacity located at Pantex ................................................... X ........................
Maintain but reduce the high-explosives fabrication capacity at Pantex ................................................................ X ........................
Maintain but reduce the existing uranium, secondary, and case fabrication capacity at the Y–12 Plant at Oak 

Ridge .................................................................................................................................................................... X ........................
Reduce the non-nuclear component fabrication capacity at the Kansas City Plant ............................................... X ........................
Reestablish limited pit fabrication capability at Los Alamos National Laboratory while evaluating the need for a 

larger capability .................................................................................................................................................... X ........................
Irradiate tritium producing rods in commercial light water reactors; construct and operate a new Tritium Extrac-

tion Facility at DOE’s Savannah River Site ......................................................................................................... ........................ X 

Types of Decisions that Would Be 
Based on the Complex 2030 SEIS: The 
decisions set forth in the Complex 2030 
ROD would: 

• Identify the future missions of the 
SSM Program and the nuclear weapons 
complex; and 

• Determine the configuration of the 
future weapons complex needed to 
accomplish the SSM Program. 

For specific programs or facilities, 
NNSA may need to prepare additional 
NEPA documents to implement the 
decisions announced in the ROD. The 
baseline that will be used for the 
analyses of program and facility needs 
in the SEIS is 1,700–2,200 
operationally-deployed strategic nuclear 
weapons, in addition to augmentation 
weapons, reliability-reserve weapons 
and weapons required to meet NATO 
commitments. The numbers are 
consistent with international arms- 
control agreements. Consistent with 
national security policy directives, 
replacement warhead design concepts 
may be pursued under the alternatives 
as a means of, for example, enhancing 
safety and security, improving 
manufacturing practices, reducing 
surveillance needs, and reducing need 
for underground tests. 

The SEIS will evaluate reasonable 
alternatives for future transformation of 
the nuclear weapons complex. The 
Proposed Action and alternatives to the 
Proposed Action will assume continued 
implementation of the following prior 
siting decisions that DOE made in the 
SSM PEIS and Tritium PEIS RODs, 
including RODs for subsequent tiered 
EISs: 

• Location of the weapon assembly/ 
disassembly operations at the Pantex 
Plant in Texas. 

• Location of uranium, secondary, 
and case fabrication at the Y–12 

National Security Complex in 
Tennessee. 

• Location of tritium extraction, 
loading and unloading, and support 
operations at the Savannah River Site in 
South Carolina. 

NNSA does not believe it is necessary 
to identify additional alternatives 
beyond those present in the SSM PEIS. 
Regarding the uranium, secondary, and 
case fabrication at Y–12, NNSA is 
currently preparing a Y–12 Site-wide 
EIS to evaluate reasonable alternatives 
for the continued modernization of the 
Y–12 capabilities. The Complex 2030 
SEIS will incorporate any decisions 
made pursuant to the Y–12 Site-wide 
EIS. 

While the Complex 2030 planning 
scenario proposes to consolidate further 
non-nuclear production activities 
performed at the Kansas City Plant, this 
proposal will be evaluated in a separate 
NEPA analysis, as was done in the 
1990s. NNSA believes that it is 
appropriate to separate the analyses of 
the transformation of non-nuclear 
production from the SEIS because 
decisions regarding those activities 
would neither significantly affect nor be 
affected by decisions regarding the 
transformation of nuclear production 
activities. 

The SSM PEIS ROD announced 
NNSA’s decision to establish a small 
interim pit production capacity at 
LANL. In the 1999 LANL Site-wide EIS 
ROD, NNSA announced it would 
achieve a pit production capacity at 
LANL of up to 20 pits per year. The 
2006 draft LANL Site-wide EIS 
evaluates a proposal for a production 
capacity of 50 certified pits annually. 
This proposed capacity is based on an 
annual production rate of 80 pits per 
year in order to provide NNSA with 
sufficient flexibility to obtain 50 

certified pits. Any decisions made 
pursuant to the LANL Site-wide EIS will 
be included in the Complex 2030 SEIS. 

Based upon the studies 5 and analyses 
that led to NNSA’s development of the 
Complex 2030 scenario, NNSA has 
developed alternatives that are intended 
to facilitate public comment on the 
scope of the SEIS. NNSA’s decisions 
regarding implementation of Complex 
2030 will be based on the following 
alternatives, or a combination of those 
alternatives. 

The Proposed Action—Transform to a 
More Modern, Cost-Effective Nuclear 
Weapons Complex (Complex 2030). 
This alternative would undertake the 
following actions to continue the 
transformation of NNSA’s nuclear 
weapons complex: 

• Select a site to construct and 
operate a consolidated plutonium center 
for long-term R&D, surveillance, and 
manufacturing operations for a baseline 
capacity of 125 qualified pits per year at 
a site with existing Category I/II SNM. 

• Reduce the number of sites with 
Category I/II SNM and consolidate SNM 
to fewer locations within each given 
site. 

• Consolidate, relocate or eliminate 
duplicative facilities and programs and 
improve operating efficiencies, 
including at facilities for nuclear 
materials storage, tritium R&D, high 
explosives R&D, environmental testing, 
and hydrotesting facilities. 

• Identify one or more sites for 
conducting NNSA flight test operations. 
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6 The capability to manufacture and assemble 
nuclear weapons at a nominal level. 

Existing DOD and DOE test ranges (e.g., 
White Sands Missile Range in New 
Mexico and Nevada Test Site in Nevada) 
would be considered as alternatives to 
the continued operation of the Tonopah 
Test Range in Nevada. 

• Accelerate dismantlement 
activities. 

The DOE sites that will be considered 
as potential locations for the 
consolidated plutonium center and 
consolidation of Category I/II SNM 
include: Los Alamos, Nevada Test Site, 
Pantex Plant, Y–12 National Security 
Complex, and the Savannah River Site. 
Other DOE sites are not considered 

reasonable alternative locations because 
they do not satisfy certain criteria such 
as population encroachment, or mission 
compatibility or synergy with the site’s 
existing mission. 

Alternatives to the Proposed Action 
No Action Alternative. The No Action 

Alternative represents the status quo as 
it exists today and is presently planned. 
It includes the continued 
implementation of decisions made 
pursuant to the SSM PEIS and the 
Tritium Supply and Recycling PEIS (as 
summarized above) and related site- 
specific EISs and EAs. These decisions 

are contained in RODs and Findings of 
No Significant Impact (FONSIs), 
including those discussed above, and 
copies can be located on the DOE NEPA 
Document Web page at http:// 
www.eh.doe.gov/nepa/documents.html. 

The No Action Alternative would also 
include any decisions made as a result 
of the new Y–12 Site-wide EIS and the 
LANL Site-wide EIS once these EISs are 
finished. NNSA expects to issue RODs 
on these EISs prior to publication of the 
draft Complex 2030 SEIS. 

The No Action Alternative is 
illustrated in the following matrix: 

Capability 
Sites (no action alternative) 

KCP LANL LLNL NTS Y–12 PX SNL SRS 

Weapons assembly/Disassembly .................................................... ............ ............ ............ X ............ X ............ ............
Nonnuclear components .................................................................. X X ............ ............ ............ ............ X ............
Nuclear components: 

—Pits ........................................................................................ ............ X ............ ............ ............ ............ ............ ............
—Secondaries and cases ......................................................... ............ ............ ............ ............ X ............ ............ ............

High explosives components ........................................................... ............ ............ ............ ............ ............ X ............ ............
Tritium Extraction, Loading and Unloading ..................................... ............ ............ ............ ............ ............ ............ ............ X 
High explosives R&D ....................................................................... ............ X X ............ ............ X X ............
Tritium R&D ..................................................................................... ............ X X ............ ............ ............ ............ X 
Large Scale Hydrotesting ................................................................ ............ X X X ............ ............ ............ ............
Category I/II SNM Storage .............................................................. ............ X X X X X X X 

The No Action Alternative also 
includes continuation of environmental 
testing at current locations and flight- 
testing activities at the Tonopah Test 
Range in Nevada. 

Reduced Operations and Capability- 
Based Complex Alternative 

In this alternative, NNSA would 
maintain a basic capability for 
manufacturing technologies for all 
stockpile weapons, as well as laboratory 
and experimental capabilities to support 
stockpile decisions, but would reduce 
production facilities to a ‘‘capability- 
based’’ 6 capacity. This alternative 
would not have a production capacity 
sufficient to meet current national 
security objectives. This alternative 
would be defined as follows: 

• Do not construct and operate a 
consolidated plutonium center for long- 
term R&D, surveillance, and 
manufacturing operations; and do not 
expand pit production at LANL beyond 
50 certified pits per year. 

• Reduce the number of sites with 
Category I/II SNM and consolidate SNM 
to fewer locations within a given site. 

• Consolidate, relocate or eliminate 
duplicative facilities and programs and 
improve operating efficiencies, 
including at facilities for nuclear 

materials storage, tritium R&D, high 
explosives R&D, environmental testing 
facilities, and hydrotesting facilities. 

• Identify one or more sites for 
conducting NNSA flight test operations. 
Existing DOD and DOE test ranges (e.g. 
White Sands Missile Range in New 
Mexico and Nevada Test Site in Nevada) 
would be considered as potential 
alternatives to the continued operation 
of the Tonopah Test Range in Nevada. 

• Production capacities at Pantex, 
Y–12, and the Savannah River Site 
would be considered for further 
reductions limited by the capability- 
based capacity. 

• NNSA would continue 
dismantlement activities. 

Proposal Not Being Considered for 
Further Analysis. The SEAB Task Force 
on the Nuclear Weapons Complex 
Infrastructure recommended that NNSA 
pursue a consolidated nuclear 
production center (CNPC) as a single 
facility for all research, development, 
and production activities relating to 
nuclear weapons that involve significant 
amounts (i.e. Category I/II quantities) of 
SNM. The CNPC, as envisioned by the 
SEAB Task Force, would contain all the 
nuclear weapons manufacturing, 
production, assembly, and disassembly 
facilities and associated weapon 
surveillance and maintenance activities 
for the stockpile weapons. The CNPC 
would include the plutonium activities 

of the consolidated plutonium center 
proposed by NNSA in its Complex 2030 
vision, as well as the consolidated 
activities of the uranium, tritium, and 
high explosive operations. DOE believes 
that creation of a CNPC is not a 
reasonable alternative and does not 
intend to analyze it as an alternative in 
the SEIS because of the technical and 
schedule issues involved in 
constructing a CNPC, as well as 
associated costs. NNSA invites and will 
consider comments on this matter 
during the scoping process. 

The SEAB Task Force developed three 
business cases for transforming the 
nuclear weapons complex, two of which 
were characterized as high risk. Its 
preferred least-risk option was to 
establish a CNPC ‘‘quickly’’ by 
accelerating site selection, NEPA 
analyses, regulatory approvals, and 
construction. The Task Force assumed 
that NNSA could, under these 
circumstances, begin operating a CNPC 
in 2015, start consolidation of SNM 
shortly thereafter, accelerate 
dismantlements, and begin other major 
transformational activities. Until the 
CNPC was completed, NNSA would 
have to maintain, and in some cases 
improve, existing production and 
research facilities. According to the 
Task Force’s estimates, this option 
would require an additional 1 billion 
dollars per year for weapons programs 
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activities for the next 10 years, and lead 
to a net savings through 2030 of 15 
billion dollars. 

Accelerated construction of a CNPC 
would not allow NNSA to avoid 
immediate expenditures to restore and 
modernize interim production 
capabilities to meet essential Life 
Extension Program (LEP) schedules and 
support the existing stockpile during the 
next decade. LEP is the refurbishment of 
nuclear weapons parts and components 
to extend the weapon deployment life. 
NNSA has concluded that the SEAB 
Task Force underestimated the 
nonfinancial challenges of constructing 
a CNPC. A CNPC would require moving 
a unique and highly skilled workforce to 
a new location. It would require NNSA 
to obtain significant regulatory 
approvals rapidly, and to construct a 
unique and complex facility on a tight 
schedule. It would put many of the 
significant aspects of the weapons 
complex transformation into ‘‘one
basket’’—until the CNPC began 
operations, all the other facilities and 
activities would be delayed. NNSA ’s
Proposed Action would achieve many of 
the benefits of the CNPC approach —
consolidation of SNM and facilities, 
integrated R&D and production 
involving SNM, and aggressive 
dismantlements—in a way that 
addresses immediate national security 
needs in a technically feasible and 
affordable manner. 

Nuclear Materials Consolidation: DOE
is pursuing SNM consolidation from all 
DOE sites including those that comprise 
the nuclear weapons complex. The SEIS 
will look at alternatives for the storage 
and consolidation of nuclear materials 
within the nuclear weapons complex 
including materials needed to maintain 
the United States ’ nuclear weapons 
arsenal. There is a potential overlap 
between the SEIS and the activities of 
the Department’s other nuclear 
materials consolidation activities, and 
DOE will ensure that there is 
appropriate coordination between the 
two activities. 

Supplemental Programmatic 
Environmental Impact Statement on 
Stockpile Stewardship and Management 
for a Modern Pit Facility: NNSA issued 
a Draft Supplemental Programmatic 
Environmental Impact Statement on 
Stockpile Stewardship and Management 
for a Modern Pit Facility (MPF) on June 
4, 2003 (68 FR 33487; also 68 FR 33934, 
June 6, 2003) that analyzed alternatives 
for producing the plutonium pits that 
are an essential component of nuclear 
weapons. On January 28, 2004, NNSA 
announced that it was indefinitely 
postponing any decision on how it 
would obtain a large capacity pit 

manufacturing facility. Because the 
Complex 2030 SEIS will analyze 
alternatives for plutonium-related 
activities that include pit production, 
DOE, effective upon publication of this 
NOI, cancels the MPF PEIS. 

Public Scoping Process: The scoping 
process is an opportunity for the public 
to assist the NNSA in determining the 
issues for analysis. NNSA will hold 
public scoping meetings at locations 
identified in this NOI. The purpose of 
these meetings is to provide the public 
with an opportunity to present oral and 
written comments, ask questions, and 
discuss concerns regarding the 
transformation of the nuclear weapons 
complex and the SEIS with NNSA 
officials. Comments and 
recommendations can also be 
communicated to NNSA as discussed 
earlier in this notice. 

Complex 2030 PEIS Supplement 
Preparation Process: The SEIS 
preparation process begins with the 
publication of this NOI in the Federal
Register. NNSA will consider all public 
comments that it receives during the 
public comment period in preparing the 
draft SEIS. NNSA expects to issue the 
draft SEIS for public review during the 
summer of 2007. Public comments on 
the draft SEIS will be received during a 
comment period of at least 45 days 
following the U.S. Environmental 
Protection Agency ’s publication of the 
Notice of Availability in the Federal
Register. Notices placed in local 
newspapers will specify dates and 
locations for public hearings on the 
draft SEIS and will establish a schedule 
for submitting comments on the draft 
SEIS, including a final date for 
submission of comments. Issuance of 
the final SEIS is scheduled for 2008. 

Classified Material: NNSA will review 
classified material while preparing the 
SEIS. Within the limits of classification, 
NNSA will provide the public as much 
information as possible to assist its 
understanding and ability to comment. 
Any classified material needed to 
explain the purpose and need for the 
action, or the analyses in the SEIS, will 
be segregated into a classified appendix 
or supplement, which will not be 
available for public review. However, all 
unclassified information or results of 
calculations using classified data will be 
reported in the unclassified section of 
the SEIS, to the extent possible in 
accordance with federal classification 
requirements.

Issued in Washington, DC on October 11, 
2006.
Linton F. Brooks, 
Administrator, National Nuclear Security 
Administration.
[FR Doc. E6–17508 Filed 10 –18–06; 8:45 am] 
BILLING CODE 6450–01–P
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APPENDIX B 1 

NONRADIOLOGICAL AIR QUALITY 2 

Introduction 3 

This appendix provides additional information about the nonradiological air quality analyses 4 

presented in Chapter 5 of this Site-Wide Environmental Impact Statement (SWEIS), including 5 

details on the modeling and analysis for criteria pollutants and other chemical emissions. 6 

B.1 Assumptions, Data Sources, Standards, and Models  7 

B.1.1 Applicable Guidelines and Standards and Emission Sources  8 

Criteria Pollutants 9 

The Clean Air Act mandates that the U.S. Environmental Protection Agency (EPA) establish 10 

primary and secondary National Ambient Air Quality Standards for pollutants of concern.  These 11 

pollutants, known as criteria pollutants, are carbon monoxide, sulfur dioxide, nitrogen dioxide, 12 

ozone, lead, particulate matter less than or equal to 10 microns in aerodynamic diameter (PM10), 13 

and particulate matter less than or equal to 2.5 microns in aerodynamic diameter (PM2.5). 14 

The State of New Mexico also has established ambient air quality standards for carbon 15 

monoxide, sulfur dioxide, nitrogen dioxide, total suspended particulates, hydrogen sulfide, and 16 

total reduced sulfur (New Mexico Administrative Code, Title 20, Chapter 2, Part 3).  The more 17 

restrictive of the State of New Mexico ambient air quality standards and the National Ambient 18 

Air Quality Standards, are listed in Table B–1. 19 

Criteria pollutants released into the atmosphere from Los Alamos National Laboratory (LANL) 20 

operations are emitted primarily from combustion facilities such as boilers, emergency 21 

generators, and motor vehicles. 22 

Other Nonradiological Air Pollutants 23 

Chemicals are currently used at LANL in separately located groups of operations or laboratory 24 

complexes called “technical areas” (TAs), which comprise large geographic areas.  Air pollutants 25 

from these TAs may be released into the atmosphere from many ongoing activities, including 26 

laboratory, maintenance, and waste management operations.  In the 1999 Site-Wide 27 

Environmental Impact Statement for Continued Operation of Los Alamos National Laboratory, 28 

Los Alamos, New Mexico (1999 SWEIS) (DOE 1999), two types of toxic air pollutants were 29 

considered: noncarcinogenic and carcinogenic.  Chemical pollutants are classified as hazardous 30 

air pollutants or as toxic air pollutants. 31 

 32 
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Table B–1  Criteria Pollutant Standards 33 

Pollutant Time Period 
Controlling Ambient Air Quality Standards a 

(micrograms per cubic meter) 

Carbon Monoxide 8 hours 
1 hour 

7,961 b 
11,987 b 

Nitrogen Dioxide Annual 
24 hours 

75 b 
150 b 

Sulfur Dioxide Annual 
24 hours 
3 hours 

42 b 
209 b 

1,046 c 

Total Suspended Particulates Annual 
30-day 
7-day 

24 hours 

60 b 
90 b 

110 b 
150 b 

PM10 Annual 
24 hours 

– c,d 
150 c 

PM2.5 Annual 
24 hours 

15 c 
35 c,d 

Ozone 8 hours 125 c 

Lead Calendar quarter 1.5 c 

Hydrogen sulfide 1 hour 11.1 b 

PMn = particulate matter with an aerodynamic diameter less than or equal to n micrometers. 
a Ambient standards for gaseous pollutants are stated in parts per million.  These values were converted to micrograms per 

cubic meter, with appropriate corrections for temperature and pressure (elevation), following New Mexico Dispersion 
Modeling Guidelines (NMED 2003, LANL 2003). 

b State standard. 
c Federal standard. 
d The EPA recently revoked the annual PM10 standard and changed the 24-hour PM2.5 standard from 65 to 35 micrograms per 

cubic meter. 
Note: The more stringent of the Federal and state standards is presented if both exist for the averaging period.  The National 
Ambient Air Quality Standards (Title 40 Code of Federal Regulations [CFR] Part 50), other than those for ozone, particulate 
matter, lead, and those based on annual averages, are not to be exceeded more than once per year.  The annual arithmetic 
PM2.5 mean standard is attained when the expected annual arithmetic mean concentration (3 year average) is less than or equal 
to the standard.  The 24-hour PM2.5 standard is met when the 98th percentile over 3 years of 24-hour average concentrations is 
less than or equal to the standard value.  The 24-hour PM10 standard is met when the 99th percentile over 3 years of 24-hour 
concentrations is less than or equal to the standard value. 

Sources:  NMAC 20.2.3 (New Mexico Administrative Code – Environmental Protection, Air Quality, Ambient Air Quality 
Standards 2002); 40 CFR Part 50 (National Ambient Air Quality Standards); 71 Federal Register (FR) 61143. 

 

For the purpose of this SWEIS, the estimated chemical emissions during recent years were 34 

compared to the emissions evaluated in the 1999 SWEIS.  The total emissions of toxic or 35 

hazardous air pollutants and volatile organic compounds showed considerable variation over the 36 

period 1999 through 2004.  Operation of the air curtain destructors resulted in increases of 37 

hazardous air pollutants and volatile organic compounds during 2002 and 2003.  The air curtain 38 

destructors accounted for 2.1 and 22.9 tons (1.9 and 20.8 metric tons) of hazardous air pollutants 39 

and volatile organic compounds, respectively, in 2002.  In 2003, they accounted for 3.3 and 40 

36.0 tons (3.0 and 32.7 metric tons) of hazardous air pollutants and volatile organic compounds, 41 

respectively (LANL 2004b).  With the completion of the Cerro Grande Fire Rehabilitation 42 

Project tree thinning and removal, emissions of hazardous air pollutants and volatile organic 43 

compounds returned to lower levels more typical of prefire conditions. 44 

Toxic and hazardous air pollutant emissions from LANL activities are released primarily from 45 

laboratory, maintenance, and waste management operations.  Unlike a production facility with 46 
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well-defined operational processes and schedules, LANL is a research and development facility 47 

with great fluctuations in both the types of chemicals emitted and their emission rates.  LANL 48 

has a program to review new operations for their potential to emit chemicals.  Toxic air pollutant 49 

emissions from the use of chemicals are generally below the levels for which the State would 50 

require a permit for a new source under the New Mexico permit regulations for toxic air pollutant 51 

emissions (NMAC 20.2.72.400 - 502).  The Title V operating permit limits the emissions of 52 

hazardous air pollutants such that operations at LANL are below the major source threshold for 53 

hazardous air pollutants.  Emissions of hazardous air pollutants are monitored and reported 54 

annually to the New Mexico Environmental Department as required by the permit.  Past actual 55 

emissions of hazardous air pollutants have been well below the threshold (LANL 2004a). 56 

The chemical database information system used to estimate emissions in recent years is called 57 

ChemLog.  It was used to estimate emissions for the annual SWEIS Yearbooks for 2002 through 58 

2005 (LANL 2006).  ChemLog includes all chemicals purchased at each LANL facility in each 59 

calendar year.  Prior to 2002, another inventory system was used to estimate emissions based on 60 

chemical use.  For the 1999 SWEIS, 51 of the 382 chemicals evaluated were considered to be 61 

carcinogenic.  For the purpose of the analysis, it was assumed that air emissions could result 62 

from the use of any of the 382 chemicals from any of the TAs that purchased them (DOE 1999).  63 

In the SWEIS Yearbooks chemical usage was summed by facility.  It was then estimated that 64 

35 percent of the chemical used was released to the atmosphere.  Emission estimates for some 65 

metals were based on an emission factor of less than 1 percent because these metal emissions 66 

were assumed to result from cutting or melting activities.  Fuels such as propane and acetylene 67 

were assumed to be completely combusted; therefore, no emissions were reported.  A list of 68 

chemicals purchased in 2005 are provided in Table B–2. 69 

Noncarcinogens 70 

Short-Term Guideline Values.  While no national or State of New Mexico standards have been 71 

established for noncarcinogens, the New Mexico Environment Department has developed 72 

guideline values for determining whether a new or modified source emitting a toxic air pollutant 73 

would be issued a construction permit (New Mexico Environment Department, Air Quality 74 

Control Regulations, revised November 17, 1994).  These guideline values are 8-hour 75 

concentrations that are one-hundredth of the Occupational Exposure Limits established by the 76 

American Conference of Governmental Industrial Hygienists or the National Institute of 77 

Occupational Safety and Health.  The State of New Mexico listing was supplemented with 78 

information on the lowest values for Occupational Exposure Limits from these sources.  These 79 

guideline values were used in this analysis in screening for potential short-term impacts of 80 

chemical releases from LANL operations. 81 

Annual Average Guideline Values.  The guideline values used in the 1999 SWEIS analysis were 82 

the inhalation reference concentrations from EPA’s Integrated Risk Information System.  83 

Reference concentrations are daily exposure levels to the human population (including sensitive 84 

subgroups) during a lifetime (70 years) that could occur without appreciable risk of deleterious 85 

effects. 86 

 87 
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Table B–2  Chemicals Purchased at Los Alamos National Laboratory – 2005 a 88 

Key Facility 

Chemical Name CMR 
HRL – 

Biosciences 

High 
Explosives 
Processing 

High 
Explosives 

Testing LANSCE 
Machine 

Shops 

Materials 
Science 

Lab 
Pajarito 

Site 

Pu 
Facility 

Complex 

Radio-
chemistry 

Site 
Sigma 

Complex 

Target 
Fabrication 

Facility 
Tritium 

Operations 

Waste 
Management 
Operations 

1,3,5- 
Trimethylbenzene 

    X          

1,4-Dioxane     X     X     

2- Methoxyethanol            X   

2- Nitropropane     X          

Acetic Acid  X        X  X   

Acetic Anhydride          X     

Acetone  X X X X  X  X X X X   

Acetonitrile  X X  X     X  X   

Acetylene   X      X      

Acrolein   X            

Acrylamide  X             

Aluminum 
numerous forms 

          X    

Ammonia          X     

Ammonium 
Chloride 

X        X X     

Arsenic, El. & inorg, 
exc. Arsine 

          X    

Benzene          X  X   

Beryllium           X    

Bromine X  X       X     

Carbon 
Tetrachloride 

X         X     

Chlorine Trifluoride           X    

Chloroform  X   X       X   

Chromium, Metal & 
Cr III Compounds, 
as Cr 

X              

Cobalt     X          

Copper X  X            
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Key Facility 

Chemical Name CMR 
HRL – 

Biosciences 

High 
Explosives 
Processing 

High 
Explosives 

Testing LANSCE 
Machine 

Shops 

Materials 
Science 

Lab 
Pajarito 

Site 

Pu 
Facility 

Complex 

Radio-
chemistry 

Site 
Sigma 

Complex 

Target 
Fabrication 

Facility 
Tritium 

Operations 

Waste 
Management 
Operations 

Cyclohexane     X  X        

Cyclohexene               

Dicyclopentadiene          X     

Diethanolamine          X     

Diethylamine          X     

Diethylene Triamine       X    X    

Diisopropylamine          X     

Dipropylene Glycol 
Methyl Ether 

X              

Ethanol X X X X X X X X X X X X X X 

Ethyl Acetate   X    X   X     

Ethyl Ether     X  X   X  X   

Ethylene Diamine     X     X     

Formamide  X             

Hexane (other 
isomers) or n-
Hexane 

 X X  X  X   X  X   

Hydrogen Bromide X         X     

Hydrogen Chloride X X X  X  X  X X X   X 

Hydrogen Cyanide            X   

Hydrogen Fluoride, 
as F 

 X   X     X X    

Hydrogen Peroxide X      X  X X  X   

Hydroquinone     X     X     

Isobutane X    X          

Isopropyl Alcohol X X   X  X   X X X   

Isopropylamine     X          

Kerosene   X   X         

Lead, elemental and 
inorganic 
compounds as lead 

    X          

Magnesium Oxide       X  X X     
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Key Facility 

Chemical Name CMR 
HRL – 

Biosciences 

High 
Explosives 
Processing 

High 
Explosives 

Testing LANSCE 
Machine 

Shops 

Materials 
Science 

Lab 
Pajarito 

Site 

Pu 
Facility 

Complex 

Radio-
chemistry 

Site 
Sigma 

Complex 

Target 
Fabrication 

Facility 
Tritium 

Operations 

Waste 
Management 
Operations 

Fume 

Manganese Dust & 
Compounds or 
Fume 

    X          

Mercury, numerous 
forms 

          X X   

Methyl Alcohol  X X X X  X  X X X X   

Methyl Ethyl Ketone   X  X       X   

Methyl Iodide          X     

Methyl Methacrylate          X     

Methyl Silicate          X  X   

Methylene Chloride  X X X X     X  X   

Molybdenum X         X X    

Morpholine               

n,n-Dimethyl 
Acetamide or 
Dimethyl Acetamide 

  X    X        

n,n-
Dimethylformamide 

 X     X   X  X   

n-Butyl Acetate       X        

Naphtalene          X X    

n- Heptane          X     

Nitric Acid X X X  X  X  X X  X X  

Nitromethane    X           

Oxalic Acid X        X X     

Pentane (all 
isomers) 

   X      X  X   

Phenol  X             

Phosphoric Acid X      X   X X    

Phosphorus           X    

Potassium 
Hydroxide 

 X       X X  X  X 

p-Phenylenediamine       X        
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Key Facility 

Chemical Name CMR 
HRL – 

Biosciences 

High 
Explosives 
Processing 

High 
Explosives 

Testing LANSCE 
Machine 

Shops 

Materials 
Science 

Lab 
Pajarito 

Site 

Pu 
Facility 

Complex 

Radio-
chemistry 

Site 
Sigma 

Complex 

Target 
Fabrication 

Facility 
Tritium 

Operations 

Waste 
Management 
Operations 

Propane X   X X X  X X X   X X 

Propionic Acid          X     

Propyl Alcohol   X            

Pyridine          X    X 

Rhodium Metal X              

Selenium 
Compounds 

   X           

Silver X              

Sulfur Hexafluoride   X            

Sulfuric Acid X X  X X     X X X  X 

Tert-Butyl Alcohol X    X       X   

Tetrahydrofuran   X  X  X   X  X  X 

Tin numerous forms     X          

Toluene X  X       X  X   

Tributyl Phosphate         X      

Trichloroacetic Acid  X             

Tungsten as W 
insoluble 
compounds 

         X  X   

Uranium           X    

Vanadium     X          

VM&P Naphtha          X     

Zinc Chloride Fume        X       

Zinc Oxide Fume     X  X        

CMR = Chemistry and Metallurgy Research Building, HRL = Health Research Laboratory, LANSCE = Los Alamos Neutron Science Center, Pu = plutonium. 
a These chemicals are representative of those purchased at LANL.  Additional chemicals listed in the New Mexico permit regulations on toxic air pollutants and emission (NMAC 20.2.72.502), listed in 

the EPA list of hazardous air pollutants, and other chemicals could be used and potentially emitted from activities at LANL as needed. 
Source:  LANL 2006. 
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 90 
 91 
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Carcinogens 92 

The guideline values used in the 1999 SWEIS analysis to estimate potential impacts of 93 

carcinogenic toxic air pollutants from LANL operations were based on an incremental cancer risk 94 

of one in a million (1.0 × 10-6) (in other words, one person in a population of a million would 95 

develop cancer if this population was exposed to this concentration over a lifetime), a level of 96 

concern established in the Clean Air Act.  This value was used in the screening for the estimated 97 

combined incremental cancer risk associated with all of the carcinogenic pollutants emitted from 98 

LANL facilities at any location.  For the purpose of screening individual carcinogens, a cancer 99 

risk of one in one hundred million (1.0 × 10-8) was established as the guideline value. 100 

B.1.2 Receptors and Receptor Sets  101 

For the purpose of evaluating the impact of criteria pollutant emissions, the analysis prepared for 102 

the LANL operating permit was used (LANL 2003).  In this analysis, two sets of receptors 103 

(locations where air quality levels were estimated) were considered:  1) a regular Cartesian grid 104 

with 329 feet (100-meter) grid spacing, and 2) a discrete Cartesian grid that followed actual fence 105 

lines, property boundaries, and roads of interest.  The discrete Cartesian grid distance was less 106 

than 164 feet (50 meters) between receptor points.  The regular Cartesian grid was created large 107 

enough to show the full extent of the areas of significant impact and the grid spacing was fine 108 

enough that it could serve as the receptor grid for the refined analysis (LANL 2003). 109 

For the purpose of evaluating the impact of criteria pollutant emissions from construction 110 

activities for various projects, a discrete Cartesian grid that followed the fence line, property 111 

boundary, and public roads of interest was used, plus a regular Cartesian grid with a 1,600-foot 112 

(500-meter) spacing to 6,600 feet (2 kilometers) from the boundary and a 3,300-foot 113 

(1,000-meter) spacing beyond 6,600 feet (2 kilometers). 114 

For the purpose of the air pollutant analysis in the 1999 SWEIS, two sets of receptor locations 115 

were used:  (1) locations representing actual locations of human activity, and (2) fence line 116 

locations to which the public has access (DOE 1999). 117 

The potential impacts of air pollutants on workers employed at LANL facilities were not 118 

considered as part of the analysis in the 1999 SWEIS.  Different regulations apply to an 119 

occupational setting, and the controlled nature of the work, along with surveillance systems 120 

associated with those controls, restricts routine exposures for workers.  The analysis focused on 121 

exposure to the public and was based on a methodology that initially assumed that chemicals that 122 

were purchased were entirely available for release to the atmosphere outside the facility in which 123 

the chemicals were used. 124 

Air quality standards have been established by the State of New Mexico and the EPA for criteria 125 

pollutants for both short-term (1-hour, 3-hour, 8-hour, and 24-hour) and long-term (30-day, 126 

quarterly, and annual) time periods.  In addition, guideline values were developed for other air 127 

pollutants for both short-term (8-hour) and long-term (annual) time periods.  Using these 128 

standards and guideline values, the potential impacts of the pollutant emissions from LANL 129 

operations on these receptor sets were analyzed as discussed in the following paragraphs. 130 
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Criteria Pollutants  131 

Short-term and long-term impacts for carbon monoxide, nitrogen dioxide, sulfur dioxide, total 132 

suspended particulates, and PM10 were estimated at the receptor locations, and the results were 133 

compared with applicable air quality standards.  Both time frames were analyzed to address the 134 

potential short-term (acute) and long-term (chronic) impacts of these pollutants at locations 135 

where the public could have both short-term and long-term exposure to emissions from LANL 136 

facilities.  Hydrogen sulfide and total reduced sulfur emissions are associated mostly with oil and 137 

gas industry; therefore, analysis for these pollutants was not necessary at LANL. 138 

Other Air Pollutants 139 

Noncarcinogens.  The potential short-term (acute) and long-term (chronic) impacts of these 140 

pollutants at locations where the public could have both short-term and long-term exposure to 141 

emissions from LANL facilities were considered. 142 

Short-term impacts were analyzed for fence line receptors.   Long-term impacts were not 143 

considered at these receptor locations because, although it is possible that the public could have 144 

access to fence line areas for short periods of time, these locations would not be inhabited or 145 

visited on a regular (long-term) basis. 146 

Carcinogens.  The annual impacts from the emissions of carcinogenic air pollutants were 147 

analyzed for sensitive receptors.  Although guideline values for short-term exposure were used in 148 

the screening steps, the more meaningful comparisons were to long-term guideline values for 149 

sensitive receptors. 150 

B.1.3 Air Quality Dispersion  151 

Models  152 

The EPA’s Industrial Source Complex Air Quality Dispersion Model (ISCST3) was used for the 153 

nonradiological air pollutant analyses in this SWEIS and the 1999 SWEIS.  ISCST3 is a versatile 154 

model that is often used to predict pollutant concentrations from continuous point, area, volume, 155 

and open disposal cell sources (EPA 1995, 2002).  This versatile model is often used because of 156 

the many features that enable the user to estimate concentrations from nearly any type of source 157 

emitting nonreactive pollutants. 158 

EPA’s PUFF computer model was used for a screening level analysis of emissions from LANL’s 159 

High Explosive Firing Sites at TA-14, TA-15, TA-36, TA-39, and TA-40.  The PUFF model was 160 

designed to estimate downwind concentrations from instantaneous releases of pollutants 161 

(DOE 1999).  The HOTSPOT computer code was used in combination with the ISCST3 162 

computer model for a detailed analysis of emissions from the high explosive firing sites in order 163 

to provide a more readily usable input data file than that provided by PUFF for the health effects 164 

analysis in the 1999 SWEIS.  The HOTSPOT code was designed for detonation of high 165 

explosives, and was used specifically to provide input data to the ISCST3 model (DOE 1999). 166 
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B.2 Criteria Pollutants – General Approach  167 

The combustion sources that were evaluated in the facility-wide analysis of criteria pollutants 168 

included each permitted emission source, and, for completeness, two of the largest insignificant 169 

sources1.  These sources included boilers, TA-3 and TA-15 carpenter shops, TA-33 generators, 170 

TA-52 paper shredder, TA-60 asphalt plant, TA-3 power plant, TA-21 rock crusher, TA-21 171 

steam plant, boilers at TA-9 and TA-35, and air curtain destructors.  An atmospheric dispersion 172 

modeling analysis was conducted to estimate the combined potential air quality impacts of the 173 

emissions from each of these emission sources (DOE 1999). 174 

No quantitative analysis of vehicular-related emissions was performed as part of the analysis for 175 

the 1999 SWEIS, but these emissions were assumed to be included in the background 176 

(DOE 1999).  The alternatives considered in this SWEIS may have different effects on the travel 177 

patterns in the study area as a result of changes in the number of LANL employees and the future 178 

population of Los Alamos.  Therefore, changes in regional emissions from traffic were 179 

considered for each alternative. 180 

B.2.1 Criteria Pollutants – Methodology 181 

The analysis of combustion-related pollutants used standard analytical modeling techniques 182 

based on atmospheric dispersion modeling and emissions estimated under the peak and actual 183 

annual average operating conditions of each major combustion unit.  Estimates of emission rates 184 

were based on the potential emissions from each source.  For the purpose of the site-wide 185 

analysis, it was assumed that all three TA-3 boilers were operating at full capacity, using the fuel 186 

with highest air emissions.  This approach was taken to obtain a conservative and complete 187 

modeling analysis of these emission sources.  Emission rates used in the modeling are presented 188 

in Table B–3.  Other details of the modeling are summarized in the Facility-Wide Air Quality 189 

Impact Analysis report (LANL 2003).  With respect to emission rates from the combustion 190 

sources, the analysis bounds the air quality impacts from all the alternatives because the analysis 191 

is based on the maximum potential emission from the sources. 192 

B.2.2 Results of Criteria Pollutant Analysis  193 

The results of the analysis of criteria pollutants from LANL’s combustion sources are presented 194 

in Chapter 5, Table 5–8 of this SWEIS.  As shown, the highest estimated concentration of each 195 

pollutant would be below the appropriate ambient air quality standard.  None of the alternatives 196 

considered in this SWEIS, therefore, would exceed the applicable ambient air quality standards, 197 

and impacts on the public would be minor. 198 

199 

                                                 
1 Stationery sources that emit criteria pollutants in quantities smaller than those requiring inclusion in the Title V operating 
permit are called insignificant sources.  The analysis included two of the largest of these insignificant sources. 
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Table B–3  Criteria Pollutant Emissions Summary a (grams per second)  199 

Source 
Nitrogen 
Oxides 

Sulfur 
Oxides 

Carbon 
Monoxide 

Total Suspended 
Particulates PM10 

TA-3 Power Plant, Stack 1 (2 boilers) 2.495 17.312 1.865 0.68 0.68 

TA-3 Power Plant, Stack 2 (1 boiler) 1.247 8.656 0.932 0.34 0.34 

TA-33 Diesel Generator 5.078 0.693 4.246 0.176 0.176 

TA-21-357 Boilers (3) 0.563 1.38 0.315 0.093 0.093 

TA-60 Asphalt Plant 0.252 0.046 4.032 0.097 0.097 

TA-59-1 Boilers (2) 0.131 0.001 0.11 0.01 0.01 

TA-55-6 Boilers (2) 0.303 0.002 0.255 0.023 0.023 

TA-53-365 Boilers (2) 0.174 0.001 0.146 0.013 0.013 

TA-50-2 Boiler 0.131 0.001 0.011 0.01 0.01 

TA-48-1 Boilers (3) 0.218 0.001 0.183 0.017 0.017 

TA-16-1484 Boilers (2) 0.058 0.001 0.13 0.012 0.012 

TA-16-1485 Boilers (2) 0.071 0.001 0.161 0.015 0.015 

TA-3-38 Carpenter Shop 0.0 0.0 0.0 0.178 0.178 

TA-15-563 Carpenter Shop 0.0 0.0 0.0 0.163 0.163 

TA-52-11 Paper Shredder 0.0 0.0 0.0 0.374 0.374 

TA = technical area, PMn = particulate matter with an aerodynamic diameter less than or equal to n micrometers. 
a Emissions represent the values modeled in the Facility-Wide Air Quality Impact Analysis.  Not included in this table are the 

results of the analysis for air curtain destructors and a rock crusher that are no longer operated by LANL.  About half of the 
boilers shown are actually backup boilers and would not be operated at the same time as the primary boiler at a facility, but 
were included for the purpose of bounding the potential impacts considered in the Title V permit. 

Source:  LANL 2003. 
 

B.3 Other Air Pollutants – General Approach 200 

The approach used to evaluate chemical air pollutants in the 1999 SWEIS was based on the use of 201 

screening level emission values to identify chemicals that would be evaluated in more detail.  202 

Screening level emission values were conservatively estimated hypothetical emission rates for 203 

each of the air pollutants that could potentially be emitted from each of LANL’s TAs and that 204 

would not result in air quality levels harmful to human health under current or future conditions.  205 

These screening level emission values were compared with conservatively estimated pollutant 206 

emission rates on a TA-by-TA basis to determine potential air quality impacts of air pollutants 207 

from LANL operations.  This process consisted of the following steps: 208 

• From over 2,000 chemical compounds listed as being used at LANL, 382 air pollutants 209 

(including 51 carcinogens) were selected for consideration based on chemical properties, 210 

volatility, and toxicity. 211 

• A methodology based on screening level emission values was used to estimate the 212 

potential worst-case impacts of the air pollutants.  Screening level emission values for 213 

each chemical for each TA were compared with emission rates conservatively estimated 214 

from chemical use rates.  If a conservatively estimated emission rate for a given pollutant 215 

from a given TA was less than the screening level emission value, that pollutant emission 216 

source was deemed not to have the potential to cause significant air quality impacts, and, 217 

as such, no detailed analysis was required.  If the screening level emission value was less 218 
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than the estimated emission rate for a given pollutant from a given TA, a more detailed 219 

analysis was conducted. 220 

• An additive impact analysis was conducted to estimate the potential total impact from the 221 

emissions of each pollutant from more than one TA and the total incremental cancer risk 222 

from all of the carcinogenic pollutants combined at any of the sensitive receptor locations 223 

considered. 224 

The methodology used in the analysis followed modeling guidelines for toxic pollutants 225 

established by the EPA in that it first used screening level evaluations based on conservative 226 

assumptions and resulting in maximum potential impacts, followed by more detailed analyses 227 

based on more realistic assumptions.  The overall procedure used for the air quality assessment, 228 

including the development of screening level emission values, is summarized in the 1999 SWEIS 229 

(DOE 1999). 230 

B.3.1 Other Pollutants – Methodology for Individual Pollutants  231 

Screening Level Analysis 232 

The following sections provide more detail on the methodology used for screening and detailed 233 

analysis for air pollutants from chemical use in the 1999 SWEIS (DOE 1999). 234 

Once screening level emission values (both short-term and long-term) were established for each 235 

of the air pollutants on a TA-specific basis, a comparison was made between these values and 236 

conservatively estimated emission rates.  A ratio was developed for each chemical by dividing 237 

the screening level emission value by the estimated emission rate (SLEV/Q). 238 

These results, in the form of worksheets, were presented to knowledgeable site personnel who 239 

were aware of the activities and processes occurring at each TA, as well as those that might occur 240 

in the future.  To streamline the process, the relationship between screening level emission values 241 

and the estimated emission rates for each TA were presented in two data sets. 242 

The first data set included those chemicals having SLEV/Q ratios greater than 100.  For each of 243 

these chemicals, a determination was made as to whether the use of that chemical would increase 244 

by more than 100 times under future operation(s) of LANL under any of the alternatives 245 

considered in this SWEIS.  Essentially, this meant that for each TA a determination had to be 246 

made as to whether the use of a chemical would increase over current use rates by a factor 247 

of 100.  If a determination could be made that the future use of that chemical would not increase 248 

by this factor, no further evaluation of that chemical was required.  If such a determination was 249 

not possible, a more detailed analysis was conducted. 250 

The second data set included all chemicals having a SLEV/Q ratio less than 100, and all 251 

chemicals having an SLEV/Q ratio greater than 1 but less than 100, and all chemicals having a 252 

ratio less than 1.  For each chemical having a ratio greater than 1 but less than 100, an evaluation 253 

was made as to whether the estimated emissions under any of the future alternatives would 254 

exceed the screening level emission values.  Essentially, this meant that for each TA a 255 

determination had to be made as to whether the use of that chemical would increase over current 256 

rates by a factor greater than the SLEV/Q ratio. If a determination could be made that the future 257 
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use of that chemical would not increase by this factor, no further evaluation of that chemical was 258 

required.  If such a determination was not possible, a more detailed analysis was conducted.  For 259 

those chemicals having an SLEV/Q ratio less than 1 (in other words, screening level emission 260 

values were potentially being exceeded under current conditions), more detailed analyses were 261 

conducted. 262 

Two exceptions to the methodology described above were made.  Information on the TAs for 263 

high explosive operations were derived using a model more appropriate for screening short-term 264 

exposure concentrations under those conditions.  The second exception involved screening the 265 

emissions of chemicals from the Bioscience Facilities (formerly the Health Research Laboratory 266 

Complex) at TA-43.  Because of the proximity of the Bioscience Facilities to actual receptors, all 267 

analyses for carcinogens, as well as noncarcinogens, were performed for actual receptors rather 268 

than fence line receptors. 269 

Detailed Analysis 270 

The detailed air quality analysis consisted of one or both of the following steps:  271 

• Development of emission rates and source term parameters using actual process 272 

knowledge, and  273 

• Dispersion modeling using actual stack parameters and receptor locations. 274 

Two consequences may result from detailed analysis of each chemical from each TA: (1) either 275 

there is no potential to exceed a guideline value (in which case no additional analyses were 276 

required), or (2) there is a potential to exceed a guideline value (in which case additional analyses 277 

were required).  A pollutant having the potential to exceed a guideline value was subject to 278 

evaluation in the health and ecological risk assessment process. 279 

B.3.2 Other Pollutants – Results of Individual Pollutants Analysis  280 

Screening Level  281 

The first data set considered those chemicals having SLEV/Q ratios greater than 100.  For more 282 

than 90 percent of the air pollutants from chemical use, a determination was made that the use 283 

of these chemicals would not increase by more than 100 times under any of the SWEIS 284 

alternatives.  The second data set included chemicals having SLEV/Q ratios greater than 1 but 285 

less than 100, and ratios less than 1.  A determination was made as to whether the use of that 286 

chemical would increase over current use rates by a factor greater than the SLEV/Q ratio.  The 287 

list of carcinogens also was reduced from 51 to 35 because some of the chemicals are no longer 288 

used and were not projected for future use.  Based on worksheets for the chemicals in the data 289 

sets, and information on potential future use, operations at 13 locations were identified with the 290 

potential to exceed a guideline value, and more detailed analyses were conducted. 291 

Emissions from two sources were referred to the health and ecological risk analysis process.  The 292 

analysis for TA-43 showed the potential to exceed the guideline values for four chemical 293 

carcinogens from the Bioscience Facilities: chloroform, trichloroethylene, formaldehyde, and 294 

acrylamide. 295 
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The detailed analysis for the High Explosive Firing Sites indicated that the same chemicals that 296 

had the potential to exceed a guideline value in the previous screening step would also have the 297 

potential to exceed their respective guideline values using somewhat different parameters and a 298 

different model than that used in the screening analysis.  The HOTSPOT 8.0 and ISCST3 models 299 

were used in the detailed analysis in order to provide output data in a form more readily usable 300 

for the health risk analysis. Additional information on the following chemicals was referred to 301 

the health and ecological risk assessment process for the 1999 SWEIS:  302 

• Depleted uranium, beryllium, and lead from TA-15; 303 

• Depleted uranium, beryllium, and lead from TA-36; 304 

• Beryllium and lead from TA-39; and 305 

• Depleted uranium and lead from TA-14. 306 

The health risk analysis calculated Hazard Indices for two of the three metals.  A Hazard Index 307 

equal to or greater than 1 is considered consequential from a human toxicity standpoint.  The 308 

Expanded Operations Alternative in the 1999 SWEIS is comparable to the No Action Alternative 309 

in this SWEIS.  For the Expanded Operations Alternative, the worst-case Hazard Index for lead 310 

did not exceed 0.000015, and, for depleted uranium, the worst-case Hazard Index did not exceed 311 

0.000065.  Beryllium has no established EPA reference dose from which to calculate the Hazard 312 

Index.  However it was evaluated as a carcinogen.  The estimate of excess latent cancer fatalities 313 

for beryllium under the Expanded Operations Alternative in the 1999 SWEIS was 1 chance in 2.7 314 

million (3.6 × 10-7) per year (DOE 1999). 315 

B.3.3 Other Pollutants – Methodology for Combined Impacts Analyses  316 

The following analyses were conducted for the 1999 SWEIS to ensure that the combined effects 317 

from the releases of all of the chemicals from all the TAs would not exceed the guideline values. 318 

Noncarcinogens 319 

An analysis of potential short-term impacts at a TA’s fence line receptor location showed that the 320 

8-hour impacts from the releases of that TA were greater (more than two orders of magnitude) 321 

than the impacts from the releases of a nearby TA.  This is because the TAs are relatively far 322 

apart compared to the distances between the emission sources of a TA and its fence line 323 

receptors.  Therefore, it is unlikely that the additive short-term impacts of noncarcinogenic 324 

pollutants at the fence line receptors of a TA would be significantly different from the maximum 325 

concentrations previously estimated for that TA. 326 

An analysis of annual potential impacts at sensitive receptor locations showed that these impacts 327 

were significantly less (less than two orders of magnitude) relative to the appropriate guideline 328 

values than the corresponding short-term impacts at the fence line receptors.  Therefore, it would 329 

be unlikely that the additive annual impacts of the noncarcinogenic pollutants at the sensitive 330 

receptor locations would be significant. 331 
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Carcinogens  332 

Two different versions of additive impacts for carcinogens were presented.  Both versions 333 

considered impacts at sensitive receptor locations based on annual ambient concentrations of 334 

pollutants.  Short-term additive impacts for carcinogens at fence line receptor locations were not 335 

considered (for the same reasons as for noncarcinogens).  However, long-term impacts at 336 

sensitive receptor locations were considered because EPA considers in their standard setting 337 

process that risk from carcinogens can be additive for all carcinogenic chemicals. 338 

The first version considered whether emissions of the same chemical from all TAs (whether or 339 

not it was actually used at that TA), at the screening level emission value rate (whether or not 340 

that maximum rate was actually projected at that TA), would exceed the total guideline risk value 341 

of 1 × 10-6.  The risk due to exposure at the maximum concentration over a lifetime for any 342 

receptor for each of the TAs was added to the separately calculated maximum concentration for 343 

any receptor for each of the other TAs, regardless of whether the same receptor was indicated. 344 

The second version modeled simultaneous emissions of the same chemical at actual projected 345 

rates for each of the TAs, and recorded the maximum concentration at any receptor location.  The 346 

risk due to exposure at that concentration over a lifetime was then added to the risks calculated in 347 

a similar fashion for each of the other chemicals.  Risks were added regardless of whether the 348 

same receptor was involved.  That total risk was also compared to the guideline risk value of 349 

1 × 10-6 of any excess cancer from a lifetime of exposure. 350 

B.3.4 Other Pollutants – Results of Combined Impact Analysis  351 

Releases of Each Carcinogenic Pollutant from All TAs  352 

The estimated combined cancer risk associated with releases of each of these pollutants from all 353 

TAs was 1.23 in ten million (1.23 × 10-7), which was below the guideline value of one in a 354 

million (1.0 × 10-6).  As such, no potentially significant air quality impacts were estimated. 355 

Releases of All Carcinogenic Pollutants from All TAs  356 

Results of this analysis indicated that the potential combined incremental cancer risk associated 357 

with releases of all carcinogenic pollutants from all TAs would be slightly above the guideline 358 

value of one in a million (1.0 × 10-6). 359 

The major contributors to the estimated combined cancer risk values were chloroform, 360 

formaldehyde, and trichloroethylene from the Bioscience Facilities at TA-43, and multiple 361 

sources for methylene chloride.  Of these, the relative contribution of chloroform emissions alone 362 

to the combined cancer risk value was more than 87 percent.  The impacts of TA-43 emissions 363 

were due to a combination of relatively high emission rates, close proximity between receptors 364 

and sources, and the elevation of the receptors.  A more detailed analysis that considered the 365 

impact at each specific receptor location was conducted.  This more refined analysis estimated 366 

the combined cancer risk at each of the 180 sensitive receptor locations.  The health risk analysis 367 

concluded that the combined cancer risk at the two receptor locations at the Los Alamos Medical 368 

Center was 0.73 to 0.74 in a million (7.3 to 7.4 × 10-7).  This value was below the guideline value 369 

for human health consequences from carcinogenic air emissions (DOE 1999). 370 
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APPENDIX C 1 

EVALUATION OF HUMAN HEALTH IMPACTS FROM NORMAL 2 

OPERATIONS 3 

This appendix provides a brief general discussion of radiation and its effects on human health, as 4 

well as the methods and assumptions used for estimating the potential impacts and risks to 5 

individuals, workers, and the general public from exposure to releases of radioactivity and 6 

hazardous chemicals during normal operations at Los Alamos National Laboratory (LANL).  It 7 

also discusses methods used to safely control biological material during research activities. 8 

This appendix addresses the methods used to assess human health impacts from normal 9 

operations at LANL.  To do so, it considers:  (1) radionuclides potentially released into the air 10 

from Key Facilities as a function of the three alternatives considered in this site-wide 11 

environmental impact statement (SWEIS); and (2) radionuclides and chemicals that may be 12 

present in environmental pathways (such as ground and surface water and game animals) in and 13 

around the LANL environs.  In addition, background information is presented regarding the 14 

effects on human health from exposure to radiation, biological agents, and hazardous chemicals.  15 

Both the methods used to assess impacts and the impacts themselves from the proposed projects 16 

that may be implemented at LANL as part of the Expanded Operations Alternative are addressed 17 

elsewhere in this SWEIS (see Appendices G, H, I, and J). 18 

The release of pollutants to ambient air is the focus in these analyses because they are projected 19 

to dominate possible exposures to the public as a result of future LANL operations.  Other 20 

releases such as those through outfalls into surface water bodies are not expected to be dominant 21 

contributors to future exposures because of the significant reduction in the use of outfalls and the 22 

extensive implementation of environmental controls such as those of the National Pollutant 23 

Discharge Elimination System.  Past releases, however, have resulted in some radiological and 24 

chemical contamination in several environmental media, and impacts from this contamination are 25 

addressed in this appendix.  This approach for evaluating human health impacts from normal 26 

operations is consistent with the approach used for the 1999 Site-Wide Environmental Impact 27 

Statement for Continued Operation of the Los Alamos National Laboratory, Los Alamos, 28 

New Mexico (1999 SWEIS). 29 

C.1 Impacts on Human Health from Radiological Exposure 30 

Radiation exposure and its consequences are of interest to the public.  For this reason, this 31 

section provides information on the nature of radiation, emphasizes the consequences of 32 

exposure to radiation, and explains the basic concepts used to evaluate radiation health effects. 33 

C.1.1 About Radiation and Radioactivity 34 

C.1.1.1 What Is Radiation? 35 

Radiation is energy transferred in the form of particles or waves.  Globally, human beings are 36 

exposed constantly to radiation from the solar system and the Earth’s rocks and soil.  This 37 
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radiation contributes to the natural background radiation that always surrounds us.  Manmade 38 

sources of radiation also exist, including medical and dental x-rays, household smoke detectors, 39 

and materials released from nuclear and coal-fired power plants. 40 

All matter in the universe is composed of atoms.  Radiation comes from the activity of tiny 41 

particles within an atom.  An atom consists of a positively charged nucleus (central part of an 42 

atom) with a number of negatively charged electron particles in various orbits around the 43 

nucleus.  There are two types of particles in the nucleus:  neutrons that are electrically neutral and 44 

protons that are positively charged.  All atoms of a given chemical element have the same 45 

number of protons in their nuclei.  There are more than 100 natural and manmade elements.  46 

Atoms that have the same number of protons in their nuclei, but different numbers of neutrons, 47 

are called isotopes of an element.  Elements may have one or more stable isotopes and others that 48 

are unstable (decay with time). 49 

Unstable isotopes undergo spontaneous change known as radioactive disintegration or 50 

radioactive transformation.  The process of continuously undergoing spontaneous transformation 51 

is called radioactivity.  The radioactivity (number of transformations per second) of a given 52 

amount of material decreases with time.  Each radioactive isotope is distinguished by the time it 53 

takes for a given quantity of the material to lose half of its original radioactivity.  This time is its 54 

half-life, and is characteristic of the isotope.  For example, an isotope with a half-life of 8 days 55 

will lose one-half of its radioactivity in that amount of time.  In 8 more days, the radioactivity 56 

will again decrease by half, to one-fourth of the original value.  The half-lives of various 57 

radioactive elements can vary from millionths of a second to millions of years. 58 

As unstable isotopes change into more stable forms, they emit electrically-charged particles.  The 59 

particle may be either an alpha particle (a helium nucleus) or a beta particle (an electron) and 60 

have various levels of kinetic energy.  Sometimes these particles are emitted in conjunction with 61 

gamma rays.  The alpha and beta particles and gamma rays are frequently referred to as “ionizing 62 

radiation”, a term that reflects the fact that the charged particle or gamma ray can strip or 63 

displace electrons away from atoms of matter through which they pass, leaving those atoms with 64 

an electrical charge.  The ionization caused by radiation can change the chemical composition of 65 

many substances, including living tissue, which can affect the way they function. 66 

Ionizing radiation is used in a variety of ways, many of which are familiar to us in our everyday 67 

lives.  The machines used by doctors to diagnose and treat medical patients typically use x-rays, 68 

which are a form of ionizing radiation.  The process by which a television displays a picture is by 69 

ionizing coatings on the inside of the screen with electrons.  Most home smoke detectors use a 70 

small source of ionizing radiation to detect smoke particles in room air. 71 

When a radioactive isotope of an element emits a particle, it changes to an entirely different 72 

element, one that may or may not be radioactive.  Eventually, a stable element is formed.  This 73 

transformation, which may take several steps, is known as a decay chain.  For example, radium, 74 

which is a member of the radioactive decay chain of uranium, has a half-life of 1,622 years.  It 75 

emits an alpha particle and becomes radon, a radioactive gas with a half-life of only 3.8 days.  76 

Radon decays first to polonium, then through a series of further decay steps to bismuth, and 77 

ultimately to a stable isotope of lead.  Meanwhile, the decay products will build up and 78 

eventually disappear as time progresses. 79 
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The characteristics of various forms of ionizing radiation are briefly described below and in the 80 

box to the right. 81 

Alpha (α)—Alpha particles are the heaviest type of ionizing radiation.  They can travel only a few 82 

centimeters in air.  Alpha particles lose their energy almost as soon as they collide with anything. 83 

 They can be stopped easily by a sheet of paper or by the surface of one’s skin. 84 

Beta (β)—Beta particles are much 85 

(7,330 times) lighter than alpha 86 

particles.  They can travel a longer 87 

distance than alpha particles in the air.  88 

A high-energy beta particle can travel a 89 

few feet in the air.  Beta particles can 90 

pass through a sheet of paper, but can be stopped by a thin sheet of aluminum or glass. 91 

Gamma (γ)—Gamma rays (and x-rays), unlike alpha or beta particles, are waves of pure energy.  92 

Gamma rays travel at the speed of light.  Gamma radiation is very penetrating and requires 93 

concrete, lead, or steel shielding to stop it. 94 

Neutrons (n)—The most prolific source of neutrons is a nuclear reactor.  Neutrons produce 95 

ionizing radiation indirectly by collision with hydrogen nuclei (protons) and when gamma rays 96 

and alpha particles are emitted following neutron capture in matter.  A neutron has about one-97 

quarter the weight of an alpha particle.  It will travel in the air until it is absorbed in another 98 

nucleus. 99 

C.1.1.2 Units of Radiation Measure 100 

During the early days of radiological experience, there was no precise unit of radiation 101 

measurement.  Therefore, a variety of units was used to measure the amount, type, and intensity 102 

of radiation.  Just as heat can be measured in terms of its intensity or effects using units of 103 

calories or degrees, amounts of radiation or its effects can be measured in units of curies, 104 

radiation absorbed dose (rad), or dose equivalent (roentgen equivalent man, or rem).  The 105 

following summarizes these units. 106 

Curie—The curie, named after the French scientists Marie and Pierre Curie, describes the 107 

“intensity” (activity) of a sample of radioactive material.  The rate of decay of 1 gram of radium 108 

was the basis for this unit of measure.  Because the 109 

measured decay rate kept changing slightly as 110 

measurement techniques became more accurate, the 111 

curie was subsequently defined as exactly 112 

3.7 × 1010 disintegrations (decays) per second. 113 

Rad—The rad is used to measure the physical 114 

absorption of radiation.  The total energy absorbed 115 

per unit quantity of tissue is referred to as absorbed 116 

Radiation 
Type 

Typical Travel 
Distance in Air Barrier 

α Few inches Sheet of paper or skin’s surface 

β Few feet Thin sheet of aluminum foil or glass 

γ Very large Thick wall of concrete, lead, or steel 

n Very large Water, paraffin, graphite 

Radiation Units and Conversions to 
International System of Units 

= 3.7 × 1010 disintegrations per second 1 curie 

= 3.7 × 1010 becquerels 

1 becquerel = 1 disintegration per second 

1 rad = 0.01 gray 

1 rem = 0.01 sievert 

1 gray = 1 joule per kilogram 
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dose (or simply dose).  As sunlight heats pavement by giving up energy to it, radiation similarly 117 

gives up energy to objects in its path.  One rad is equal to the amount of radiation that leads to 118 

the deposition of 0.01 joule of energy per kilogram of absorbing material. 119 

Rem (roentgen equivalent man)—A rem is a measurement of the dose equivalent from radiation 120 

based on its biological effects.  The rem is used to measure the effects of radiation on the body as 121 

degrees centigrade are used to measure the effects of sunlight heating pavement.  Thus, 1 rem of 122 

one type of radiation is presumed to have the same biological effects as 1 rem of any other kind 123 

of radiation.  This allows comparison of the biological effects of radionuclides that emit different 124 

types of radiation. 125 

The units of radiation measurement in the International System of Units are becquerels 126 

(a measure of source intensity [activity]), grays (a measure of absorbed dose), and sieverts 127 

(a measure of dose equivalent). 128 

An individual may be exposed to ionizing radiation externally (from a radioactive source outside 129 

the body) or internally (from ingesting or inhaling radioactive material).  The external dose is 130 

different from the internal dose because an external dose is delivered only during the actual time 131 

of exposure to the external radiation source, while an internal dose continues to be delivered as 132 

long as the radioactive source is in the body.  The dose from internal exposure is calculated over 133 

50 years following the initial exposure.  Both radioactive decay and elimination of the 134 

radionuclide by ordinary metabolic processes decrease the dose rate with the passage of time. 135 

C.1.1.3 Sources of Radiation 136 

The average American receives a total of approximately 360 millirem per year from all sources 137 

of radiation, both natural and manmade, of which approximately 300 millirem per year are from 138 

natural sources.  A person living in Los Alamos receives an average background dose between 139 

300 and 500 millirem, depending on where they live (LANL 2004d).  The sources of radiation 140 

can be divided into six different categories:  cosmic radiation, terrestrial radiation, internal 141 

radiation, consumer products, medical diagnosis and therapy, and other sources (NCRP 1987).  142 

These categories are discussed in the following paragraphs.  143 

Cosmic Radiation—Cosmic radiation is ionizing radiation resulting from energetic charged 144 

particles from space continuously hitting the Earth=s atmosphere.  Cosmic radiation comprises 145 

these particles and the secondary particles and photons they create.  Because the atmosphere 146 

provides some shielding against cosmic radiation, the intensity of this radiation increases with 147 

the altitude above sea level.  The average dose to people in the United States from this source is 148 

approximately 27 millirem per year.  Doses from cosmic radiation range from 50 millirem per 149 

year at lower elevations near the Rio Grande River to about 90 millirem per year in the 150 

mountains near Los Alamos (LANL 2004d). 151 

External Terrestrial Radiation—External terrestrial radiation is the radiation emitted from the 152 

radioactive materials in the Earth’s rocks and soils.  The average dose from external terrestrial 153 

radiation is approximately 28 millirem per year.  Doses from terrestrial radiation in Los Alamos 154 

range from about 50 to 150 millirem a year, depending on the amounts of natural uranium, 155 

thorium, and potassium in the soil (LANL 2004d). 156 
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Internal Radiation—Internal radiation results from radioactive material that has entered the body 157 

by inhalation or ingestion and is retained by the affected organs or tissues.  Natural radionuclides 158 

in the body include isotopes of uranium, thorium, radium, radon, polonium, bismuth, potassium, 159 

rubidium, and carbon.  The major contributors to the annual dose equivalent for internal 160 

radioactivity are the short-lived decay products of radon, which contribute approximately 161 

200 millirem per year.  The average dose from other internal radionuclides is approximately 162 

40 millirem per year. 163 

Consumer Products—Consumer products also contain sources of ionizing radiation.  In some 164 

products, such as smoke detectors and airport x-ray machines, the radiation source is essential to 165 

the product’s operation.  In other products, such as 166 

televisions and tobacco, the radiation source is a 167 

byproduct of the product’s function.  The average dose 168 

from consumer products is approximately 10 millirem 169 

per year. 170 

Medical Diagnosis and Therapy—Radiation is an 171 

important diagnostic medical tool and cancer treatment.  172 

Diagnostic x-rays result in an average exposure of 173 

50 millirem per year.  Nuclear medical procedures result 174 

in an average exposure of 14 millirem per year. 175 

Other Sources—There are a few additional sources of radiation that contribute minor doses to 176 

individuals in the United States.  The dose from nuclear fuel cycle facilities (for example, 177 

uranium mines, mills, and fuel processing plants) and nuclear power plants has been estimated to 178 

be less than 1 millirem per year.  Radioactive fallout from atmospheric atomic bomb tests, 179 

emissions from certain mineral extraction facilities, and transportation of radioactive materials 180 

contribute less than 1 millirem per year to the average dose to an individual.  Air travel 181 

contributes approximately 1 millirem per year to the average dose. 182 

C.1.1.4 Exposure Pathways 183 

As stated earlier, an individual may be exposed to ionizing radiation both externally and 184 

internally.  The different ways that an individual can be exposed to radiation are called exposure 185 

pathways.  Each type of exposure is discussed separately in the following paragraphs. 186 

External Exposure—External exposure can result from a number of different pathways where the 187 

exposure is external to the body.  These pathways include exposure to a cloud of radiation 188 

passing over the receptor (an exposed individual), standing on ground that is contaminated with 189 

radioactivity, and swimming or boating in contaminated water.  If the receptor leaves the source 190 

of radiation exposure, the dose rate will be reduced.  It is assumed that external exposure occurs 191 

uniformly during the year.  The appropriate dose measure is called the effective dose equivalent. 192 

Internal Exposure—Internal exposure results from a radiation source entering the human body 193 

through either inhalation of contaminated air or ingestion of contaminated food or water.  In 194 

contrast to external exposure, once a radiation source enters the body, it remains there for a 195 

period of time that varies depending on its physical decay and biological half-life.  The absorbed 196 

Radiation Source 
Average Annual Dose 

(millirem) 

Cosmic 50-90 

External Terrestrial 50-150 

Internal 240 

Consumer Products 10 

Medical Diagnostic 
and Treatment 

50 

Other 1 + 
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dose to each organ of the body is calculated for a period of 50 years following the intake.  The 197 

calculated absorbed dose is called the committed dose equivalent.  Various organs have different 198 

susceptibilities to damage from radiation.  The committed effective dose equivalent takes these 199 

different susceptibilities into account and provides a broad indicator of risk to the health of an 200 

individual from radiation.  The committed effective dose equivalent is a weighted sum of the 201 

committed dose equivalent in each major organ or tissue.  The concept of committed effective 202 

dose equivalent applies only to internal pathways. 203 

C.1.1.5 Limits of Radiation Exposure 204 

Limits of exposure to members of the public and radiation workers are derived from International 205 

Commission on Radiological Protection recommendations.  The U.S. Environmental Protection 206 

Agency (EPA) uses the National Council on Radiation Protection and Measurements and the 207 

International Commission on Radiological Protection recommendations to set specific annual 208 

exposure limits (usually less than those specified by the Commission) in Radiation Protection 209 

Guidance to Federal Agencies documents.  Each regulatory organization then establishes its own 210 

set of radiation standards.  The various exposure limits set by the U.S. Department of Energy 211 

(DOE) and EPA for radiation workers and members of the public are given in Table C–1. 212 

Table C–1  Exposure Limits for Members of the Public and Radiation Workers 213 

Guidance Criteria (Organization) Public Exposure Limits at the Site Boundary Worker Exposure Limits 

10 CFR Part 835 (DOE) Not applicable 5,000 millirem per year a 

DOE Order 5400.5 (DOE) b 10 millirem per year (all air pathways) 
4 millirem per year (drinking water pathway) 

100 millirem per year (all pathways) 

Not applicable 

40 CFR Part 61 (EPA) 10 millirem per year (all air pathways) Not applicable 

40 CFR Part 141 (EPA) 4 millirem per year (drinking water pathways) Not applicable 

CFR = Code of Federal Regulations, EPA = U.S. Environmental Protection Agency. 
a Although this limit (or level) is enforced by DOE, worker doses must be managed in accordance with as low as reasonably 

achievable (ALARA) principles.  An annual limit of 2,000 millirem per year was established by DOE to assist in achieving 
its goal to maintain radiological doses at ALARA levels (DOE 1999b).   

b Derived from 40 CFR Part 61, 40 CFR Part 141, and 10 CFR Part 20. 
 

C.1.2 Health Effects 214 

To provide a background for discussing impacts, this section explains the basic concepts used to 215 

evaluate radiation effects. 216 

Radiation can cause a variety of damaging health effects in people.  The most significant effects 217 

are induced cancer fatalities.  These effects are referred to as “latent” cancer fatalities because the 218 

cancer may take many years to develop.  In the discussions that follow, all fatal cancers are 219 

considered latent; therefore, the term “latent” is not used. 220 

The National Research Council prepared a series of reports to advise the U.S. Government on the 221 

health consequences of radiation exposures.  The most recent of these, Health Effects from 222 

Exposure to Low Levels of Ionizing Radiation, BEIR VII-Phase 2 (National Research 223 

Council 2005), provides current estimates for excess mortality from leukemia and other cancers 224 

that are expected to result from exposure to ionizing radiation.  Biological Effects of Ionizing 225 
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Radiation (BEIR) VII provides estimates that are not significantly different from those in its 226 

predecessor, BEIR V, and recent United Nations Scientific Committee on the Effects of Atomic 227 

Radiation and International Commission on Radiological Protection reports.  The report, 228 

however, concludes that recent data and analyses have reduced the uncertainties associated with 229 

the risk estimates.  BEIR V developed models in which the excess relative risk was expressed as 230 

a function of age at exposure, time after exposure, and sex for each of several cancer categories.  231 

The models were based on the assumption that the relative risks are comparable between the 232 

atomic bomb survivors and the U.S. population. 233 

The models and risk coefficients in BEIR VII are derived through review of the most current 234 

information on the biological mechanisms of radiation tumorigenesis as well as analyses of 235 

relevant epidemiologic data that includes the Japanese atomic bomb survivors, medically-236 

exposed persons, and large-scale occupational radiation studies.  The BEIR VII Committee 237 

concluded that the balance of evidence tends to support a simple proportionate relationship at 238 

low doses between radiation dose and risk.  This conclusion essentially affirms the Linear-No-239 

Threshold model that has long been the basis for the regulation and control of occupational and 240 

environmental radiation exposure in the United States. 241 

The National Council on Radiation Protection and Measurements (NCRP 1993), based on the 242 

radiation risk estimates provided in BEIR V and the International Commission on Radiological 243 

Protection (ICRP 1991), estimates the total detriment resulting from low dose1 or low dose rate 244 

exposure to ionizing radiation to be 0.00076 per rem for the working population and 0.00083 per 245 

rem for the general population.  The total detriment includes fatal and nonfatal cancers as well as 246 

severe hereditary (genetic) effects.  The major contribution to the total detriment is from fatal 247 

cancer, estimated to be 0.0006 per rem for both radiation workers and the general population.  248 

For comparison, the BEIR VII Committee’s preferred estimates of lifetime attributable risk of 249 

mortality for all solid cancers and leukemia are 0.00048 for males and 0.00066 for females.  The 250 

breakdowns of the risk estimators for both workers and the general population are given in 251 

Table C–2.  Nonfatal cancers and genetic effects are less probable consequences of radiation 252 

exposure. 253 

Table C–2  Nominal Health Risk Estimators Associated with Exposure to 1 Rem of 254 

Ionizing Radiation 255 

Exposed Individual Fatal Cancer a, c Nonfatal Cancer b Genetic Disorders b Total 

Worker 0.0006 0.00008 0.00008 0.00076 

Public 0.0006 0.0001 0.00013 0.00083 
a For fatal cancer, the health effect coefficient is the same as the probability coefficient.  When applied to an individual, the 

units are the lifetime probability of a cancer fatality per rem of radiation dose.  When applied to a population of 
individuals, the units are the excess number of fatal cancers per person-rem of radiation dose.  These factors are from 
DOE 2003a. 

b In determining a means of assessing health effects from radiation exposure, the International Commission on Radiological 
Protection has developed a weighting method for nonfatal cancers and genetic effects.  These factors are from NCRP 1993. 

c For high individual exposures (greater than or equal to 20 rem), the health factors are multiplied by a factor of 2. 
Sources:  NCRP 1993, DOE 2003a. 
 

                                                 
1 Low dose is defined as the dose level where deoxyribonucleic acid (DNA) repair can occur in a few hours after irradiation-
induced damage.  Currently, a dose level of about 0.2 grays (20 rad), or a dose rate of 0.1 milligrays (0.01 rad) per minute is 
considered low enough to allow the DNA to repair itself in a short period (EPA 1994). 
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EPA, in coordination with other Federal agencies involved in radiation protection, issued Federal 256 

Radiation Guidance Report No. 13, Cancer Risk Coefficients for Environmental Exposure to 257 

Radionuclides, in September 1999 (EPA 1999).  This document is a compilation of risk factors 258 

for doses from external gamma radiation and internal intakes of radionuclides.  Federal 259 

Radiation Guidance Report No. 13 is the basis for the radionuclide risk coefficients used in the 260 

EPA Health Effects Assessment Summary Tables (EPA 2001) and in computer dose codes.  The 261 

Interagency Steering Committee on Radiation Standards (ISCORS) issued a technical report 262 

entitled, A Method for Estimating Radiation Risk from TEDE (DOE 2003a).  ISCORS technical 263 

reports are guidance to Federal agencies to assist them in preparing and reporting the results of 264 

analyses and implementing radiation protection standards in a consistent and uniform manner.  265 

This report provides dose-to-risk conversion factors where doses are estimated using total 266 

effective dose equivalent (TEDE).  It is recommended for use by DOE personnel and contractors 267 

when computing potential radiation risk from calculated radiation dose for comparison purposes.  268 

For situations in which a radiation risk assessment is required for making risk management 269 

decisions, however, the radionuclide-specific risk coefficients in Federal Guidance Report No. 13 270 

should be used. 271 

DOE and other agencies regularly conduct dose assessments using models and codes that 272 

calculate radiation dose from exposure or intake using dose conversion factors and do not 273 

compute risk directly.  In those cases where it is necessary or desirable to estimate risk for 274 

comparative purposes (for example, comparing the risk associated with alternative actions), it is 275 

common practice to simply multiply the calculated TEDE by a risk-to-dose factor.  DOE 276 

previously recommended a TEDE-to-fatal cancer risk factor of 0.0005 per rem for the public and 277 

0.0004 per rem for working-age populations.  ISCORS recommends that agencies use a 278 

conversion factor of 0.0006 fatal cancers per TEDE (rem) for mortality and 0.0008 cancers per 279 

rem for morbidity when making qualitative or semi-quantitative estimates of risk from radiation 280 

exposure to members of the general public2 (DOE 2003a). 281 

The ISCORS report notes that the recommended risk coefficients used with TEDE dose 282 

estimates generally produce conservative radiation risk estimates (they overestimate risk).  283 

Regarding the ingestion pathway for the 11 radionuclides included in the report, the risks are 284 

overestimated compared to the values in Federal Radiation Guidance Report No. 13 for about 285 

8 radionuclides and significantly overestimated (by up to a factor of 6) for 4 of these.  The Office 286 

of Environmental Policy and Guidance also compared the TEDE-to-cancer risk conversion factor 287 

approach to Federal Radiation Guidance Report No. 13 for the inhalation pathway and found a 288 

bias toward overestimating risk, although it was not as severe as for ingestion.  For 289 

16 radionuclides and chemical states evaluated, 7 were overestimated (by more than a factor of 2) 290 

and 5 were underestimated.  The remainder agreed within about a factor of two.  Generally, these 291 

differences were within the uncertainty of transport and the uptake portions of dose or risk 292 

modeling; therefore, the approach recommended is fully acceptable for comparative assessments. 293 

It is recommended, however, that the more rigorous approach using Federal Radiation Guidance 294 

Report No. 13 cancer risk coefficients be employed wherever possible (DOE 2003a). 295 

296 

                                                 
2 Such estimates should not be stated with more than one significant digit. 
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Different methods of extrapolation to the low-dose region could yield higher or lower numerical 296 

estimates of fatal cancers.  Studies of human populations exposed to low doses are inadequate to 297 

demonstrate the actual level of risk.  There is scientific uncertainty about cancer risk in the low-298 

dose region below the range of epidemiologic observation, and the possibility of no risk cannot 299 

be excluded (CIRRPC 1992). 300 

C.1.2.1 Health Effect Risk Estimators Used in this SWEIS 301 

Health impacts from radiation exposure, whether from external or internal sources, generally are 302 

identified as “somatic” (affecting the exposed individual) or “genetic” (affecting descendants of 303 

the exposed individual).  Radiation is more likely to produce somatic effects than genetic effects. 304 

The somatic risks of most importance are induced cancers.  Except for leukemia, which can have 305 

an induction period (the time between exposure to a carcinogen and a cancer diagnosis) of as 306 

little as 2 to 7 years; most cancers, however, have an induction period of more than 20 years. 307 

For a uniform irradiation of the body, the incidence of cancer varies among organs and tissues; 308 

the thyroid and skin demonstrate a greater sensitivity than other organs.  Such cancers, however, 309 

also produce relatively low mortality rates because they are relatively amenable to medical 310 

treatment.  Because fatal cancer is the most probable serious effect of environmental and 311 

occupational radiation exposures, estimates of cancer fatalities rather than cancer incidence are 312 

presented in this new SWEIS.  The numbers of fatal cancers can be used to compare the risks 313 

among the various alternatives. 314 

The fatal cancer estimators are used to calculate the statistical expectation of the effects of 315 

exposing a population to radiation.  For example, if 100,000 people were each exposed to a one-316 

time radiation dose of 100 millirem (0.1 rem), the collective dose would be 10,000 person-rem.  317 

The exposed population would then be expected to experience 6 additional cancer fatalities from 318 

the radiation (10,000 person-rem times 0.0006 lifetime probability of cancer fatalities per person-319 

rem = 6 cancer fatalities). 320 

Calculations of the number of excess fatal cancers associated with radiation exposure do not 321 

always yield whole numbers.  These calculations may yield numbers less than 1, especially in 322 

environmental impact applications.  For example, if a population of 100,000 were exposed to a 323 

total dose of only 0.001 rem per person, the collective dose would be 100 person-rem 324 

(100,000 persons times 0.001 rem = 100 person-rem).  The corresponding estimated number 325 

of cancer fatalities would be 0.06 (100 person-rem times 0.0006 cancer fatalities per 326 

person-rem = 0.06 cancer fatalities).  This estimate of 0.06 cancer fatalities means that there is 327 

1 chance in 16.6 that the exposed population would experience 1 fatal cancer.  In other words, 328 

0.06 cancer fatalities is the expected number of deaths that would result if the same exposure 329 

situation were applied to many different groups of 100,000 people.  In most groups, no person 330 

would incur a fatal cancer from the 0.001 rem dose each member would have received.  In a 331 

small fraction of the groups, 1 cancer fatality would result; in exceptionally few groups, 2 or 332 

more cancer fatalities would occur.  The average expected number of deaths over all the groups 333 

would be 0.06 cancer fatalities (just as the average of 0, 0, and 0 added to 1 is 1/4, or 0.25).  The 334 

most likely outcome is no cancer fatalities. 335 
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C.1.2.2 Material of Interest at Los Alamos National Laboratory 336 

LANL scientists have a large involvement in nuclear science and its applications.  Therefore, 337 

many types of radioactive materials and radiation sources are in use at LANL; however, many of 338 

these uses require only very small amounts of material.  Note that all radioactive materials are 339 

considered in this new SWEIS, but three radionuclides tend to dominate the human health effects 340 

at LANL due to their particular radioactive and biological characteristics, the quantities of 341 

material being used, or the potential for dispersion in an accident.  These radionuclides are 342 

plutonium, uranium, and tritium. 343 

Plutonium is a manmade element that has several applications in weapons, nuclear reactors, and 344 

space exploration.  There are several types of plutonium atoms, called isotopes, which are 345 

distinguished by the different numbers of neutrons in their nucleus. (Note that isotopes of a 346 

particular element all behave the same chemically.) In most cases, the isotopes of plutonium 347 

decay by alpha particle emission and have radioactive half-lives ranging from tens to thousands 348 

of years.  Plutonium that is taken into the body tends to be deposited in certain organs (notably 349 

the bone, liver and lung) and is excreted very slowly.  Because alpha particles have a very short 350 

range in tissue, the radiation dose from plutonium in the body is largely delivered to the organs 351 

where the material is deposited. 352 

Uranium is a naturally-occurring radioactive element.  The discovery that an atom of uranium 353 

could be fissioned with neutrons was the starting point of the Nuclear Age.  Uranium-235 is one 354 

of several fissile materials that fission with the release of energy.  Various applications require 355 

the use of different isotopes of uranium.  Because isotopes cannot be chemically separated, 356 

processes have been developed to enrich uranium to various isotopic ratios.  Natural uranium 357 

consists mostly of uranium-238, with very small amounts of uranium-234 and uranium-235.  358 

Enriched uranium is enhanced in the isotope uranium-235 above its natural concentration of 359 

0.72 percent.  Highly enriched uranium has a greater than 20 percent concentration of 360 

uranium-235 or greater.  Depleted uranium results from the enrichment process, where most of 361 

the uranium-235 is removed. 362 

Most uranium isotopes of interest here have very long half-lives and are alpha-emitters.  Their 363 

half-lives are much longer than plutonium isotopes; as a result, uranium is generally of lower 364 

radiological concern than plutonium.  Its actual radiological concern, however, varies with its 365 

enrichment.  As a heavy metal, uranium can be chemically toxic to the kidneys.  Depending on 366 

the enrichment and chemical form, either chemical or radiological considerations dominate. 367 

Tritium is a radioactive isotope of hydrogen.  It is generated at low levels in the environment by 368 

interactions of cosmic radiation with the upper atmosphere, but for practical applications, it is 369 

normally produced in a nuclear reactor.  The radioactive properties of tritium are very useful.  By 370 

mixing tritium with a chemical that emits light in the presence of radiation, a phosphor, a 371 

continuous light source, is created.  This can be applied to situations where a dim light is needed 372 

but using batteries or electricity is not possible.  Rifle sights and exit signs are common 373 

applications.  Tritium has a half-life of around 12 years and decays by emitting a low-energy beta 374 

particle that cannot penetrate the outer layer of human skin.  The main hazard associated with 375 

tritium is internal exposure.  Because tritium is an isotope of hydrogen, it can be incorporated 376 

into a water molecule, forming tritiated water.  In the environment, tritium is most often found in 377 
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its elementary form as a gas, or as water.  Tritiated water is a concern to the human body because 378 

the body is composed mostly of water.  Tritiated water will easily and rapidly enter the body and 379 

irradiate it rather uniformly; however, it also is removed from the body rather quickly because it 380 

can be easily displaced with regular water and has a biological half-life of about 12 days under 381 

normal conditions.   382 

C.1.3 Methods Used to Estimate Radiological Impacts from Normal Operations 383 

Dose assessments for members of the public were performed at LANL to determine the 384 

incremental doses that would be associated with the alternatives addressed in this SWEIS.  This 385 

section provides supplemental information regarding those assessments.  Incremental doses for 386 

members of the public were calculated for the following types of receptors: 387 

• Facility-Specific Maximally Exposed Individual (MEI)—The facility-specific MEI 388 

represents a location near a facility where the greatest modeled dose to a hypothetical 389 

public individual would be received from all modeled emissions. 390 

• LANL Site-Wide MEI—The LANL MEI represents the location where the single highest 391 

modeled dose would be received by a hypothetical public individual.  The highest 392 

facility-specific MEI becomes the LANL MEI. 393 

• Collective dose to the population within a 50-mile (80-kilometer) radius from LANL. 394 

C.1.3.1 Key Facilities Modeled 395 

Several facilities at LANL release radioactive materials to the ambient air through stacks, vents, 396 

or diffuse emissions.  The facilities modeled for this SWEIS are listed in Table C–3.  Those 397 

facilities not modeled were eliminated from detailed analysis because they either have 398 

historically low emission rates or would not be expected to operate during the period analyzed in 399 

this SWEIS.  In addition, all of the facilities modeled in the 1999 SWEIS as non-Key Facilities 400 

(High Pressure Tritium Facility [Technical Area (TA) 33] and Nuclear Safeguards Research 401 

Facilities [TA-35]) no longer have facility emissions.  The following are changes from the 402 

1999 SWEIS to the list of Key Facilities: 403 

• The Pajarito Site (TA-18) was removed from the LANL Key Facility list in both the 404 

Reduced and Expanded Operations Alternatives of this SWEIS (see Chapter 3, 405 

Section 3.1.3.9).  Because the normal operational releases will still be applicable for the 406 

No Action Alternative at the Pajarito Site, a dose assessment was performed for this 407 

SWEIS. 408 

• The Tritium Facilities in TA-21 were removed from the LANL Key Facilities list in the 409 

Expanded Operations Alternative.  The buildings will continue to have radioactive air 410 

emissions until the decontamination, decommissioning, and demolition process has 411 

begun.  Since these air emissions will result in potential doses to the MEI and public, a 412 

dose assessment was performed for the Tritium Facilities in TA-21 in this SWEIS. 413 

414 
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Table C–3  Los Alamos National Laboratory Key Facilities 414 

Technical Area Facility Name 

TA-3-29 Chemistry and Metallurgy Research Building 

TA-3-66 Sigma Complex 

TA-3-102 Machine Shops 

TA-11 High Explosives Processing Facilities 

TA-15 and TA-36 High Explosives Testing Facilities 

TA-16 Tritium Facility a 

TA-18 Pajarito Site b 

TA-48 Radiochemistry Facility 

TA-53 Los Alamos Neutron Science Center 

TA-54 Waste Management Operations c 

TA-55 Plutonium Facility Complex 

Non-Key (TA-21) TA-21 Non-Key Facilities a 
a The Tritium Facility includes the Weapons Engineering Tritium Facility at TA-16.  The non-Key Facilities at TA-21 were 

formerly part of the Tritium Facilities and include the Tritium Science and Fabrication Facility and the Tritium Systems Test 
Assembly that will continue to produce emissions while awaiting decontamination, decommissioning, and demolition and 
are under non-Key Facilities. 

b A LANL Key Facility in the No Action Alternative, it will continue to produce emissions until the Solution High-Energy 
Burst Assembly moves to another DOE site. 

c Area G and the Decontamination and Volume Reduction System. 
 

The new LANL Key Facilities were reviewed for potential radiological air releases.  It was 415 

determined that no significant air emissions from these facilities would produce doses that could 416 

affect the public.  In addition, the radiological air emissions from the Radioactive Liquid Waste 417 

Treatment Facility at TA-50 were considered in the 1999 SWEIS to be minimal (DOE 1999a) 418 

relative to other sources at LANL and therefore were not modeled.  It was anticipated that the 419 

replacement Radioactive Liquid Waste Treatment Facility also would have minimal radiological 420 

air emissions; therefore, it was not modeled in this SWEIS (Appendix G). 421 

As part of LANL’s zero liquid discharge program, two concrete basins located at the east end of 422 

TA-53 are used to evaporate radioactive liquid discharge from the Los Alamos Neutron Science 423 

Center (LANSCE) facility.  LANSCE radioactive liquid is first placed in a collection tank for 424 

decay.  Measurement of the radioisotope concentration of the liquid in this tank after decay is 425 

used to determine when it can be released to one of the evaporation basins.  Each basin has a 426 

125,000-gallon (473,125-liter) capacity and is lined with a nonpermeable material.  The 427 

measured radioisotope concentrations in liquid released to the evaporation basin in 2006 were 428 

used to calculate the dose to the MEI residing at the East Gate at State Highway 502 located 429 

800 meters (2,625 feet) from the evaporation basins.  The calculation used the Clean Air Act 430 

Assessment Package – 1988 (CAP88) computer code and assumed that all radioisotopes present 431 

in the liquid in the evaporation basin during the year, regardless of physical form, were released 432 

to the air.  The resulting calculated dose to the MEI was 0.035 millirem per year.  This 433 

0.035 millirem evaporation basin MEI dose is less than 0.5 percent of the LANL MEI dose of 434 

7.8 millirem for the No Action Alternative.  The effect of these evaporation basins on the 50-mile 435 

(80-kilometer) population dose from normal operations was calculated to be 0.0278 person-rem 436 

per year, which is small (0.13 percent) compared to the population dose from LANSCE 437 

emissions (22 person-rem per year). 438 
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C.1.3.2 Clean Air Act Assessment Package – 88 Model 439 

CAP88-PC Version 3.0 computer code was used for this SWEIS to calculate population radiation 440 

doses from normal releases of radioisotopes (EPA 2002).  There were significant changes in dose 441 

calculations between the (CAP88-PC) DOS Version 1.0 used in the 1999 SWEIS and the Version 442 

3.0 used here, including: 443 

• Incorporation of the new Federal Guidance Report No. 13 dose and risk factors; 444 

• Incorporation of options to choose different chemical forms for each radionuclide; 445 

• Addition of pathways, such as drinking water ingestion and external exposure from 446 

multiple depths of soil contamination; 447 

• Ability to account for the effect of humidity; and 448 

• Addition of more than 800 isotopes, consistent with those in Federal Guidance Report 449 

No. 13. 450 

C.1.3.3 Model Input Parameters 451 

The CAP88 model requires many input parameters to perform dose calculations.  Most of these 452 

parameters are built into the model and require no input from the user.  The user-defined inputs 453 

are discussed below, along with how the data were derived. 454 

Population Data 455 

The evaluation of collective offsite dose considers the population living within 50 miles 456 

(80 kilometers) of LANL.  Potential doses to the local population from airborne radioactive 457 

emissions at each Key Facility at LANL were estimated using a 50-mile radius centered on the 458 

facility whose emissions were being analyzed.  The 50-mile radius is typically used in EISs to 459 

evaluate impacts from both emissions from normal operations and releases from postulated 460 

accidents.  Dose calculations using emissions from LANSCE were performed to support the use 461 

of the 50-mile distance.  In this analysis, in addition to the dose to the MEI, the dose to an 462 

individual was calculated in the direction of the highest dose (north-northeast) for various 463 

distances out to 50 miles.  As shown in Figure C–1, the dose dropped dramatically with 464 

increasing distance from the source, due primarily to the dispersion of the emitted contaminants, 465 

which reduced their concentrations.  Therefore, anywhere beyond 50 miles in any direction, the 466 

dose would be smaller than the dose at 50 miles (0.035 millirem per year). 467 

The Sector Population, Land Fraction, and Economic Estimation Program (NRC 2003) was used 468 

to create population distribution files that were then configured to work as data input files for 469 

CAP88.  The SECPOP2000 software can calculate estimated population and economic data 470 

about any point (specified by longitude and latitude) that lies within the continental United 471 

States.  SECPOP2000 used the latest (2000) census data.  Population estimates were made using 472 

block level census data. 473 
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 474 
Figure C–1  Maximum Dose to an Individual at Selected Distances 475 

In its population files, CAP88 uses edgepoints for each sector, which are entered in the 476 

population file in kilometers.  The edgepoints used for CAP88 were consistent with those used 477 

for the accident analyses (1, 2, 3, 4, 5, 10, 20, 30, 40, 50 miles).  Each CAP88 population file was 478 

subsequently analyzed for residents inappropriately listed as residing on LANL property.  One 479 

block of 184 individuals was consistently listed on a LANL-only sector.  Those 184 individuals 480 

were manually moved to the adjoining sector to ensure no individuals were assessed as living on 481 

LANL property. 482 

Maximally Exposed Individual Locations 483 

The facility-specific MEI represents the location near a specific facility where a hypothetical 484 

person receives the greatest dose.  These locations do not represent actual residences or 485 

individuals, but rather a hypothetical receptor (see Chapter 5, Section 5.6).  Some points at the 486 

LANL boundary do have residences close to them.  This is especially true for those TAs located 487 

in the northern part of the LANL site, such as TA-3 and TA-53. 488 

The facility-specific MEI locations remained the same in this SWEIS as those in the 489 

1999 SWEIS.  Due to the expected changes in LANL boundaries near TA-21 and TA-54, the 490 

MEIs for TA-21 and TA-54 were reviewed.  The review of the TA-21 MEI location included the 491 

conveyance of segments A-5-1, A-6, A-8, A-9, A-10, A-11, and A-15.  The review of the TA-54 492 

MEI location included the conveyance of segments A-19-1, A-19-2, A-19-3, B-1 and C-1, all of 493 

which are near White Rock (LANL 2006a).  Since the highest dose for TA-54 in the 1999 SWEIS 494 

was located northeast of the site at the boundary with San Ildefonso Pueblo, the conveyance of 495 

land near White Rock, further away, did not affect the TA-54 MEI location. 496 

For some Key Facilities, there are areas nearby that are not populated by LANL workers (such 497 

as the Los Alamos County Landfill).  These areas were not considered populated by public 498 

receptors.  Some modeled facilities share the same MEI location.  The Chemistry and Metallurgy 499 
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Research Building (TA-3-29) and the Sigma Complex (TA-3-66) share the same MEI location, 500 

as do the Radiochemistry Facility (TA-48) and the Plutonium Facility Complex (TA-55). 501 

Meteorological Data 502 

There are six towers that gather meteorological data.  Four of the towers are located on mesa tops 503 

and are used with the CAP88 model to estimate air dispersion of emitted nuclides.  The data used 504 

for each tower covered an average of 9 years (January 1, 1995 through December 31, 2003) of 505 

actual meteorological data.  Using average meteorological data over a period of time better 506 

reflects conditions than data from any individual year.  The tower nearest to the modeled facility 507 

was used for data input. 508 

Tower Key Facility Locations 
TA-6 TA-3, TA-16, TA-48, TA-55 
TA-49 TA-11, TA-15, TA-36 
TA-53 TA-21, TA-53 
TA-54 TA-18, TA-54 
 

The other meteorological data used in CAP88 is listed below.  Previous versions of CAP88 used 509 

a default value of 8 grams per cubic meter for the Average Absolute Humidity.  For this SWEIS, 510 

a value of 3.85 grams per cubic meter (LANL 2004a) was used.  All other parameters were 511 

confirmed from the 1999 SWEIS. 512 

• Annual precipitation = 19 inches (48 centimeters) per year. 513 

• Annual ambient temperature = 48 degrees Fahrenheit (8.8 degrees Celsius). 514 

• Height of lid (atmosphere mixing level) = 5,000 feet (1,525 meters). 515 

• Average absolute humidity = 4 grams per cubic meter (3.85 grams per cubic meter 516 

rounded up by CAP88). 517 

Emissions Data 518 

For this SWEIS, all actual emissions from 1999 through 2004 (LANL 2000, 2001, 2002a, 2003a, 519 

2004c, 2005a) were reviewed and analyzed to ensure that the projected emissions from the 1999 520 

SWEIS were bounding.  Based on the above review and additional data from LANL, some 521 

changes were made to the projected air emissions.  Specific changes can be found in the 522 

appropriate Radiological Air Emissions Tables C–4 through C–15.  In addition, each Key 523 

Facility’s activities were reviewed for the three alternatives considered in this SWEIS 524 

(No Action, Reduced Operations, and Expanded Operations).  The projected releases are based 525 

on those activities.  A complete description of the alternatives can be found in Chapter 3.  526 

Changes to CAP88 Version 3.0 included the ability of the user to choose the specific chemical 527 

form and type.  The chemical form used in the assessments was based on each facility’s process 528 

knowledge.  For example, LANSCE produces a variety of materials generated through the 529 

process of activation; consequently, emissions occur as gaseous mixed activation products.  530 

Other activation products occur in particulate and vapor form. 531 
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Gaseous mixed activation product emissions included argon-41, carbon-11, nitrogen-13, 532 

nitrogen-16, oxygen-14, and oxygen-15.  Various radionuclides such as mercury-193, 533 

mercury-197, germanium-68, and bromine-82 made up the majority of the particulate and vapor 534 

form emissions (LANL 2004c).  Tritium can be released in different forms, either as tritium 535 

oxide (vapor) or as elemental tritium (gas), at each facility where it is present.  Area G at TA-54, 536 

for instance, is a known source of diffuse emissions of tritium vapor (LANL 2004c).  These 537 

forms are noted in Tables C–4 through C–15. 538 

At some Key Facilities, the emissions were modeled using the most conservative radioisotope.  539 

For example, actinide emissions at the Chemistry and Metallurgy Research Building include 540 

plutonium, uranium, thorium, and americium isotopes.  Of these isotopes, plutonium-239 was 541 

used for modeling purposes to conservatively represent all of the actinides released.  By using 542 

plutonium-239, the estimated dose for members of the public presented in this SWEIS is higher 543 

than would be experienced if the actual actinides were used in the model calculations. 544 

Some Key Facility projected emissions included radionuclides that are not in the dose conversion 545 

factor database of CAP88 Version 3.0.  Impacts from these radionuclides would be minimal due 546 

to their extremely short half-lives and small inventory amounts.  All of the radionuclides omitted 547 

from the dose assessment have half-lives of less than 2 minutes.  Chlorine-39, whose portion 548 

among the LANSCE air emissions was negligible (less than 0.01 percent per year), also was 549 

omitted from the dose assessment. 550 

Table C–4  Radiological Air Emissions (curies per year) from the Chemistry and 551 

Metallurgy Research Building (Technical Area 3-29) a 552 

Radionuclide No Action Reduced Operations Expanded Operations 

Stack ES-14 
Height (meters) = 15.9 

Diameter (meters) = 1.07 
Exit velocity (meters per second) = 6.8 

Actinides b 0.00076 0.00003 Same as No Action 

Stack ES-46 c 

Height (meters) = 16.5 
Diameter (meters) = 1.88 

Exit velocity (meters per second) = 1.9 

Krypton-85 100 Same as No Action Same as No Action 

Xenon-131m 45 Same as No Action Same as No Action 

Xenon-133 1,500 Same as No Action Same as No Action 
a  Projected emission rates are from the CMRR EIS (DOE 2003b).  For the No Action and Expanded Operations Alternatives, 

because of the start of the Chemistry and Metallurgy Research Replacement Facility Project, there would be no emissions 
from the Chemistry and Metallurgy Research Building after approximately 2014.  The actinide processes and resulting 
emissions would move to a new facility near TA-55 and the Wing 9 processes would move to the Radiological Sciences 
Institute.  The support for hydrodynamic testing and tritium separation activities would remain at TA-55.  

b Actinides were not broken down by isotope and were represented by plutonium-239.  Actinides are emitted from almost all 
wings.  The most conservative stack (ES-14) was chosen to model these emissions.  The most conservative lung absorption 
rate for plutonium-239 (moderate) was chosen.  

c Fission products are emitted from Wing 9.  The most conservative stack (ES-46) was chosen for modeling. 
Note:  To convert meters to feet, multiply by 3.2808. 
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Table C–5  Radiological Air Emissions (curies per year) from the Sigma Complex 553 

(Technical Area 3-66) 554 

Radionuclide No Action Reduced Operations Expanded Operations 

All Stacks a 
Height (meters) = 15.2 
Diameter (meters) = 1.2 

Exit velocity (meters per second) = 1 

Uranium-234 b 0.0000660 Same as No Action Same as No Action 

Uranium-238 b, c 0.0018 Same as No Action Same as No Action 
a Stacks are no longer monitored.  Emissions now based on process knowledge and inventory.  Depleted uranium is 

considered as uranium-238 and enriched uranium is considered as uranium-234. 
b The most conservative lung absorption rate (slow) was chosen for all uranium and thorium isotopes.  A moderate lung 

absorption rate was used for protactinium.  
c All uranium-238 is assumed to be in equilibrium with thorium-234 and protactinium-234m. 
Note:  To convert meters to feet, multiply by 3.2808. 
 

Table C–6  Radiological Air Emissions (curies per year) from the Machine Shops 555 

(Technical Area 3-102) 556 

Radionuclide No Action Reduced Operations Expanded Operations 

Stack ES-22 
Height (meters) = 13.4 

Diameter (meters) = 0.91 
Exit velocity (meters per second) = 0.8 

Uranium-238 a 0.00015 Same as No Action Same as No Action 
a Uranium-238 was used to model all uranium.  Protactinium-234m and thorium-234 are in equilibrium with uranium-238.  

The most conservative lung absorption rate (slow) was chosen for uranium and thorium.  A moderate lung absorption rate 
was used for protactinium. 

Note:  To convert meters to feet, multiply by 3.2808. 
 

Table C–7  Radiological Air Emissions (curies per year) from High Explosives Processing 557 

Facilities (Technical Area 11) 558 

Radionuclide No Action Reduced Operations a Expanded Operations  

Area size (square meters) = 10,000 b 

Uranium-234 c 3.71 × 10-7 2.97 × 10-7 3.71 × 10-7 

Uranium-235 d, c 1.89 × 10-8 1.51 × 10-8 1.89 × 10-8 

Uranium-238 e, c  9.96 × 10-7 7.97 × 10-7 9.96 × 10-7 
a For Reduced Operations, a 20 percent reduction in operations was assumed to result in a 20 percent reduction in air 

emissions. 
b No stack emissions.  This is an area source. 
c The most conservative lung absorption rate (slow) was chosen for all uranium and thorium.  A moderate lung absorption 

rate was used for protactinium. 
d Thorium-231 is in equilibrium with uranium-235. 
e Thorium-234 and protactinium-234m are in equilibrium with uranium-238. 
Note:  To convert square meters to square feet, multiply by 10.764. 
 

 559 

560 
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Table C–8  Radiological Air Emissions (curies per year) from High Explosives Testing 560 

Facilities (Technical Area 15 and Technical Area 36) a 561 

Radionuclide No Action Reduced Operations b Expanded Operations 

Area size (square meters) = 100 c 

Uranium-234 f 0.0345 0.0276 0.0345 

Uranium-235 d, f 0.0015 0.0012 0.0015 

Uranium-238 e, f 0.114 0.0912 0.114 
a  Depleted uranium was modeled as 27 percent uranium-234, 1 percent uranium-235, and 72 percent uranium-238 per curie 

of release, per LANL guidance in Dose Assessment Using CAP88, RRES-MAQ-501, R6 (LANL 2003b). 
b  For Reduced Operations, a 20 percent reduction in operations was assumed to result in a 20 percent reduction in air 

emissions.  The reduction of experiments with special nuclear material at the Dual Axis Radiographic Hydrodynamic Test 
Facility was assumed to have no effect on air emissions. 

c  No stack emissions.  This is an area source. 
d  Thorium-231 is in equilibrium with uranium-235. 
e  Thorium-234 and protactinium-234m are in equilibrium with uranium-238. 
f  The most conservative lung absorption rate (slow) was chosen for all uranium and thorium.  A moderate lung absorption 

rate was used for protactinium. 
Note:  To convert square meters to square feet, multiply by 10.764. 
 

Table C–9  Radiological Air Emissions (curies per year) from the Tritium Facility 562 

(Technical Area 16) 563 

Radionuclide No Action Reduced Operations Expanded Operations 

Stack FE-04 
Height (meters) = 18.3 

Diameter (meters) = 0.46 
Exit velocity (meters per second) = 19.3 

Tritium (gas) 300 Same as No Action Same as No Action 

Tritium (water vapor) 500 Same as No Action Same as No Action 

Note:  To convert meters to feet, multiply by 3.2808. 
 

Table C–10  Radiological Air Emissions (curies per year) from the Pajarito Site 564 

(Technical Area 18) 565 

Radionuclide No Action Reduced Operations a Expanded Operations a 

Area size (square meters) = 45,200 b 

Argon-41 102 Same as No Action Same as No Action 
a Under reduced and expanded operations, the Solution High-Energy Burst Assembly would move to another DOE site and 

all nuclear materials would be removed from TA-18 in 2009 resulting in no radiological air emissions. 
b No stack emissions.  This is an area source from operations that activate argon atoms in the air surrounding the assembly. 
Note:  To convert square meters to square feet, multiply by 10.764. 
 

 566 

567 
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Table C–11  Radiological Air Emissions (curies per year) from the Radiochemistry Facility 567 

(Technical Area 48) 568 

Radionuclide a No Action Reduced Operations Expanded Operations 

Fan Exhaust FE-51/54 b 

Height (meters) = 13.1 
Diameter (meters) = 0.91 

Exit velocity (meters per second) = 7.9 

Plutonium-239 c 0.0000121 Same as No Action Same as No Action 

Uranium-235 c 0.000000484 Same as No Action Same as No Action 

Mixed Fission Products d 0.000154 Same as No Action Same as No Action 

Fan Exhaust FE-63/64 e 

Height (meters) = 13.4 
Diameter (meters) = 0.3 

Exit velocity (meters per second) = 12.5 

Arsenic-72 f 0.000121 Same as No Action Same as No Action 

Arsenic-73 f 0.00255 Same as No Action Same as No Action 

Arsenic-74 f 0.00133 Same as No Action Same as No Action 

Beryllium-7 f 0.0000165 Same as No Action Same as No Action 

Bromine-77 f 0.000935 Same as No Action Same as No Action 

Germanium-68 f, h 0.00897 Same as No Action Same as No Action 

Rubidium-86 g 0.000000308 Same as No Action Same as No Action 

Selenium-75 g 0.000385 Same as No Action Same as No Action 

Other Activation Products i 0.00000558 Same as No Action Same as No Action 
a All radionuclides at TA-48 were increased 10 percent (over 1999 SWEIS amounts or highest actual emission rate, whichever 

was higher). 
b  Actinides are emitted through several unmonitored stacks at TA-48.  The most conservative stack (Fan Exhaust FE-51/54 

exits through stack 54) was chosen to model emissions from these stacks. 
c The most conservative lung absorption rates (moderate for plutonium and slow for uranium) were chosen. 
d Mixed Fission Products were not broken down by isotopes and were represented by strontium-90 and yttrium-90 in 

equilibrium.  The default lung absorption rate (moderate) was used. 
e Activation products are emitted through several stacks at TA-48.  The most conservative stack (Fan Exhaust FE-63/64 exits 

through stack 7) was chosen to model emissions from these stacks. 
f The lung absorption rate (moderate) was used. 
g The default lung absorption rate (fast) was used 
h Germanium-68 was assumed to be in equilibrium with gallium-68. 
i Other Activation Products are a mixed group of activation products represented by strontium-90 and yttrium-90 in 

equilibrium.  The default lung absorption rate (moderate) was used. 
Note:  To convert meters to feet, multiply by 3.2808. 
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Table C–12  Radiological Air Emissions (curies per year) from the Los Alamos Neutron 569 

Science Center (LANSCE) (Technical Area 53) a, b 570 

Radionuclide No Action Reduced Operations Expanded Operations 

Stack ES-2 

Height (meters) = 13.1 
Diameter (meters) = 0.91 

Exit velocity (meters per second) = 7 

Argon-41 453 0 453 

Carbon-11 (dioxide) 18,400 0 18,400 

Mercury-193 30.1 0 30.1 

Nitrogen-13 2,860 0 2,860 

Oxygen-15 3,820 0 3,820 

Stack ES-3 c 

Height (meters) = 33.5 
Diameter (meters) = 0.91 

Exit velocity (meters per second) = 12.5 

Argon-41 431 0 431 

Carbon-11d (dioxide) 4,090 0 4,090 

Nitrogen-13 240 0 240 

Oxygen-15 60 0 60 

Area size (square meters) = 1,432 e 

Argon-41 3.2 0 3.2 

Carbon-11 (dioxide) 76.8 0 76.8 
a The total curies emitted changed from the 1999 SWEIS emission rates based on a revised curie per microamp-hour ratio.  

Under the Reduced Operations Alternative, there would be no emissions due to the shutdown of all activity at LANSCE. 
b Carbon-10 and oxygen-14 were not modeled.  They both are very short-lived nuclides (less than 2 minutes) and have no 

published dose conversion factor.  They would have minimal health impacts.  
c Emission projections for the Isotope Production Facility were modeled as being released from stack ES-3 in addition to 

evacuations from experimental areas A, B, and C and associated lines B and C tunnels.  Expanded Operations include 
emissions for up to 100 irradiated targets for medical isotope processing. 

d Total carbon-11 from stack ES-3 and the Isotope Production Facility. 
e These are fugitive sources created at the accelerator target cells that have migrated into room air and into the environment. 
Note:  To convert meters to feet, multiply by 3.2808. 
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Table C–13  Radiological Air Emissions (curies per year) from Waste Management 571 

Operations (Technical Area 54) 572 

Radionuclide No Action Reduced Operations Expanded Operations 

Area size (square meters) = 5,000 a 

Tritium (water vapor) 60.9 Same as No Action Same as No Action 

Americium-241 b 6.6 × 10-7 Same as No Action Same as No Action 

Plutonium-238 c 4.80 × 10-6 Same as No Action Same as No Action 

Plutonium-239 c 6.80 × 10-7 Same as No Action Same as No Action 

Uranium-234 c 8.00 × 10-6 Same as No Action Same as No Action 

Uranium-235 c 4.10 × 10-7 Same as No Action Same as No Action 

Uranium-238 c 4.00 × 10-6 Same as No Action Same as No Action 

Stack 54-412 (DVRS) 
Height (meters) = 10.7 

Diameter (meters) = 0.69 
Exit velocity (meters per second) = 16.6 

Americium-241 b 3.53 × 10-6 Same as No Action Same as No Action 

Plutonium-238 c 1.76 × 10-5 Same as No Action Same as No Action 

Plutonium-239 c 7.78 × 10-6 Same as No Action Same as No Action 

DVRS = Decontamination and Volume Reduction System. 
a These emissions are from an area source.  They are conservatively based on a 5-year average plus two standard deviations of 

nearby environmental concentration measurements. 
b  The default lung absorption rate (moderate) was used.  
c  The most conservative lung absorption rates (moderate for plutonium and slow for uranium) were chosen. 
Note:  To convert meters to feet, multiply by 3.2808; to convert square meters to square feet, multiply by 10.764. 
 

Table C–14  Radiological Air Emissions (curies per year) from the Plutonium Facility 573 

Complex (Technical Area 55) 574 

Radionuclide No Action Reduced Operations Expanded Operations a 

Stack ES-15 

Height (meters) = 9.5 
Diameter (meters) = 0.93 

Exit velocity (meters per second) = 6.8 

Plutonium-239 b 0.0000025 Same as No Action Same as No Action 

Stack ES-16 

Height (meters) = 9.5 
Diameter (meters) = 0.94 

Exit velocity (meters per second) = 10.8 

Plutonium-239 b 0.000017 Same as No Action 0.000036 

Tritium (gas) 250 Same as No Action Same as No Action 

Tritium (water vapor) 750 Same as No Action Same as No Action 
a Expanded operations include pit production (80 pits), pit surveillance (65 pits), actinide processing 1,764 pounds 

(800 kilograms), and pit disassembly capacity (500 pits).   
b No isotopic breakdown of particulates was available; therefore all particulates were represented by plutonium-239.  The 

most conservative lung absorption rate (moderate) was chosen. 
Note:  To convert meters to feet, multiply by 3.2808. 
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Table C–15  Radiological Air Emissions (curies per year) from Non-Key Facilities 575 

(Technical Area 21) 576 

Radionuclide No Action Reduced Operations Expanded Operations a 

Stack ES-1 (TA-21 Tritium Science and Fabrication Facility) 
Height (meters) = 22.9 

Diameter (meters) = 1.22 
Exit velocity (meters per second) = 10.3 

Tritium (water vapor) b 50 Same as No Action Same as No Action 

Stack ES-5 (TA-21 Tritium Systems Test Assembly) 
Height (meters) = 29.9 

Diameter (meters) = 0.79 
Exit velocity (meters per second) = 7.8 

Tritium (gas) 100 Same as No Action Same as No Action 

Tritium (water vapor) c 400 Same as No Action Same as No Action 

TA = technical area. 
a Under expanded operations, the decontamination and demolition of TA-21 would be completed by 2009 resulting in no 

radiological air emissions from that point forward. 
b Tritium emissions are based on LANL estimates of neutron target tube loading operations through the end of 2006 while 

awaiting decontamination, decommissioning, and demolition.  The more conservative water vapor form of tritium was used. 
c Tritium emissions (water vapor) were increased from the 1999 SWEIS based on actual emission data (1999 through 2004) 

and expected emission rate while awaiting decontamination, decommissioning, and demolition. 
Note:  To convert meters to feet, multiply by 3.2808. 
 

Stack Parameters 577 

The height and diameter measurements of monitored stacks were taken from the 2003 LANL 578 

Radionuclide Air Emissions Report (LANL 2004c).  The same exit velocities for those stacks 579 

were used as in the 1999 SWEIS.  The parameters used for unmonitored stacks were obtained 580 

from LANL staff (LANL 2006a).  Stack parameters are listed in Tables C–4 through C–15. 581 

Agricultural Data 582 

One pathway of exposure modeled by CAP88 is emission of radionuclides to the air and their 583 

subsequent ingestion through food crops.  CAP88 uses average agricultural productivity data for 584 

New Mexico based on the address of LANL when determining the agricultural data.  The EPA 585 

Food Source Scenario used in CAP88 describes the fraction of vegetables, milk, and meat 586 

produced in the area.  The ingestion (consumption) rates are the same for all scenarios.  The 587 

“rural” scenario was used and included the following fractions. 588 

Fraction Vegetable Milk Meat 

Produced at home 0.7 0.399 0.442 

From the region (not imported) 0.3 0.601 0.558 

 

 589 
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C.1.3.4 Results of Analyses 590 

The sequence of analyses performed to generate the radiological impact estimates from normal 591 

operations included selection of normal operational modes, estimation of source terms, 592 

estimation of environmental transport and uptake of radionuclides, calculation of radiation doses 593 

to exposed individuals, and estimation of health effects.  There are uncertainties associated with 594 

each of these steps.  Uncertainties exist in the way the physical systems being analyzed are 595 

represented by the computational models and in the data required to exercise the models (due to 596 

measurement, sampling, or natural variability). 597 

The analysis was designed to ensure—through judicious selection of release scenarios, models, 598 

and parameters—that the results represent the potential risks.  This was accomplished by making 599 

conservative assumptions in the calculations at each step.  The models, parameters, and release 600 

scenarios used in the calculations were selected such that most intermediate results and, 601 

consequently, final estimates of impacts, were greater than would be expected.  As a result, even 602 

though the range of uncertainty in a quantity might be large, the value calculated for any one 603 

modeled dose would be close to one of the extremes in the range of possible values, so the 604 

chance of the actual dose being greater than the calculated value would be low.  The goal of the 605 

radiological assessment for normal operations in this SWEIS is to produce conservative results in 606 

order to capture any uncertainties in normal operations. 607 

Maximally Exposed Individual 608 

The facility-specific MEI represents a location near a facility that was modeled as having the 609 

greatest dose to a hypothetical public individual from all modeled emissions.  This location was 610 

determined for each Key Facility and was calculated based on meteorological data for the site, as 611 

well as the type and amount of radiological air emissions from the Key Facility.  For the purposes 612 

of this analysis, it was very conservatively assumed that the MEI is a person who stays in the 613 

same location 24 hours a day, 365 days a year.  Furthermore, it was assumed that this person is 614 

not shielded from emissions by clothing or shelter (for example, a building, auto, home, etc.). 615 

The doses were then calculated at each facility-specific MEI location from all other modeled 616 

facilities; thus, the facility-specific MEI represents the estimated dose to an individual near the 617 

specified facility from all modeled facilities.  Table C–16 summarizes the dose to each facility 618 

MEI from emissions from all modeled facilities.  Tables C–17 through C–19 compare the 619 

facility-specific MEI for each of the three alternatives considered in this SWEIS.  Each facility-620 

specific MEI was totaled and the facility-specific MEI with the highest total dose was designated 621 

the LANL site-wide MEI for that alternative.  Therefore any facility-specific MEI dose would be 622 

less than the LANL site-wide MEI for that alternative. 623 

624 
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Table C–16  Summary of Facility-Specific Maximally Exposed Individual Dose 624 

(millirem per year) a, b 625 

 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Chemistry and Metallurgy Research Building and Sigma 
Complex c 

0.46 0.13 0.46 

Machine Shops 0.37 0.08 0.37 

High Explosives Processing Facilities 0.38 0.11 0.38 

High Explosives Testing Facilities 2.9 0.78 2.9 

Tritium Facility 0.32 0.09 0.32 

Pajarito Site d 2.9 0.78 2.9  

Radiochemistry Facility and Plutonium Facility Complex e 0.78 0.20 0.78 

Los Alamos Neutron Science Center f 14 0.24 14 

Waste Management Operations 1.2 0.33 1.2 

Non-Key Facilities (TA-21) g  1.9 0.29 1.9  

TA = technical area. 
a Doses are from all modeled facilities.  
b Under the No Action Alternative and the Expanded Operations Alternative, the LANL site-wide MEI would be located near 

LANSCE.  Under the Reduced Operations Alternative, the LANL site-wide MEI would be located near the Firing Sites at 
TA-36. 

c Chemistry and Metallurgy Research Building and Sigma Complex had the same MEI location. 
d Under the Reduced and Expanded Operations Alternatives, Pajarito Site would not be operational after 2009, thereby 

eliminating the need for a designated facility-specific MEI dose. 
e Radiochemistry Facility and Plutonium Facility Complex had the same MEI location. 
f As a mitigating measure, operational controls at LANSCE would limit their portion of the MEI dose to 7.5 millirem, 

resulting in lower doses.  
g TA-21 non-Key Facilities would not contribute to the dose after 2009 due to decontamination, decommissioning, and 

demolition. 
 

LANL site-wide MEI dose impacts for the No Action (Table C–17) and Expanded Operations 626 

(Table C–19) Alternatives reflect the change in location of the actinide processes at the 627 

Chemistry and Metallurgy Research Building to the new Chemistry and Metallurgy Research 628 

Replacement Facility near TA-55.  These impacts on the doses were determined by calculating 629 

the net dose (removal of the dose from operations at the Chemistry and Metallurgy Research 630 

Building and addition of the dose from operations at the new Chemistry and Metallurgy Research 631 

Replacement Facility).  These impacts to the MEI were minimal.  For the Reduced Operations 632 

Alternative (Table C–18), LANL site-wide MEI dose impacts reflect the continued operations at 633 

the existing Chemistry and Metallurgy Research Building in TA-3. 634 

Under the No Action and Expanded Operations Alternatives, operational controls at LANSCE 635 

would limit the amount of radiological air emissions.  It is assumed that there is a dose limit of 636 

7.5 millirem to the MEI from LANSCE emissions.  This dose limit, when added to the doses 637 

from operations at all other Key Facilities, would result in a LANL site-wide MEI dose of 638 

7.8 millirem under the Expanded Operations Alternative.  The regulatory limit of 10 millirem per 639 

year (Title 40 Code of Federal Regulations [CFR] Part 61.92) to a member of the public, 640 

therefore, would not be exceeded under any of the SWEIS alternatives.  The highest estimated 641 

dose to the MEI from normal LANL operations, 8.2 millirem per year, would be under the 642 

Expanded Operations Alternative and includes the additional dose (0.42 millirem per year) from 643 

remediation activities (see Chapter 5, Section 5.6 and Appendix I, Section I.5.6). 644 
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Table C–17  Maximally Exposed Individual Dose for the No Action Alternative (millirem per year) 

Source 
CMR/ 

Sigma MEI 
Machine 

Shop MEI 
TA-11 
MEI 

TA-15/ 
TA-36 MEI TA-16 MEI TA-18 MEI 

TA-48/ 
TA-55 MEI TA-53 MEI TA-54 MEI 

Non-Key 
(TA-21) 

MEI 

CMR Building 0.0639 0.0435 0.00540 0.0158 0.00513 0.0111 0.0549 0.0113 0.00609 0.0158 

Sigma Complex 0.0262 0.0114 0.00206 0.00598 0.00135 0.00411 0.0243 0.00412 0.00225 0.00598 

Machine Shops 0.00225 0.00225 0.000165 0.000450 0.000165 0.000315 0.00165 0.000315 0.000180 0.000450 

High Explosives 
Processing 
Facilities 

0.00000118 0.00000127 0.0000212 0.00000230 0.00000736 0.00000212 0.00000281 0.00000134 0.00000109 0.00000142 

High Explosives 
Testing Facilities 

0.0866 0.0551 0.102 0.899 0.0716 0.809 0.131 0.247 0.304 0.292 

Tritium Facility 0.00522 0.00491 0.0184 0.00447 0.0243 0.00455 0.00478 0.00362 0.00375 0.00393 

Pajarito Site 0.000551 0.000520 0.000683 0.00796 0.000530 0.0979 0.000898 0.00704 0.0194 0.00326 

Radiochemistry 
Facility 

0.000192 0.000161 0.0000778 0.000496 0.0000703 0.000304 0.00194 0.000289 0.000151 0.000350 

LANSCE 0.269 0.240 0.241 1.88 0.209 1.97 0.516 13.3 a 0.81 1.57 

Waste Management 
Operation  

0.00107 0.00106 0.00107 0.00116 0.00106 0.00121 0.00107 0.00117 0.0520 0.00110 

Plutonium Facility 
Complex 

0.00715 0.00663 0.00530 0.0240 0.00496 0.0145 0.0399 0.0117 0.00856 0.0153 

TA-21 Non-Key 
Facilities  

0.00266 0.00252 0.00242 0.00705 0.00209 0.00478 0.00374 0.0115 0.00277 0.0223 

Total 0.46 0.37 0.38 2.85 0.32 2.92 0.78 13.56 a, b 1.21 1.93 

CMR = Chemistry and Metallurgy Research, MEI = maximally exposed individual, TA = technical area, LANSCE = Los Alamos Neutron Science Center. 
a As a mitigating measure, operational controls at LANSCE would limit their portion of the MEI dose to 7.5 millirem resulting in a LANL site-wide MEI dose of 7.8 millirem.  
b After approximately 2014, actinide emissions will move from the Chemistry and Metallurgy Research Building to the Chemistry and Metallurgy Research Replacement 

Facility near TA-55.  The resulting dose (an additional 0.0023 millirem) will have minimal impact on the LANL MEI dose.  
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Table C–18  Maximally Exposed Individual Dose for the Reduced Operations Alternative (millirem per year) 

Source 
CMR/ 

Sigma MEI 
Machine 

Shop MEI TA-11 MEI 
TA-15/ 

TA-36 MEI TA-16 MEI TA-18 MEI 
TA-48/ 

TA-55 MEI TA-53 MEI TA-54 MEI 

Non-Key 
(TA-21) 

MEI 

CMR Building 0.0135 0.00921 0.00117 0.00342 0.00111 0.00235 0.0119 0.00250 0.00134 0.00342 

Sigma Complex 0.0262 0.0114 0.00206 0.00598 0.00135 0.00411 0.0243 0.00412 0.00225 0.00598 

Machine Shops 0.00225 0.00225 0.000165 0.000450 0.000165 0.000315 0.00165 0.000315 0.000180 0.000450 

High Explosives 
Processing Facilities 0.000000947 0.00000102 0.0000169 0.00000184 0.00000589 0.00000169 0.00000225 0.00000107 0.000000872 0.00000114 

High Explosives 
Testing Facilities 0.0693 0.0441 0.0816 0.720 0.0573 0.648 0.105 0.198 0.243 0.234 

Tritium Facility 0.00522 0.00491 0.0184 0.00447 0.0243 0.00455 0.00478 0.00362 0.00375 0.00393 

Pajarito Site a 0.000551 0.000520 0.000683 0.00796 0.000530 0.0979 0.000898 0.00704 0.0194 0.00326 

Radiochemistry 
Facility 0.000192 0.000161 0.0000778 0.000496 0.0000703 0.000304 0.00194 0.000289 0.000151 0.000350 

LANSCE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Waste Management 
Operation  0.00107 0.00106 0.00107 0.00116 0.00107 0.00121 0.00107 0.00117 0.0520 0.00110 

Plutonium Facility 
Complex 0.00715 0.00663 0.00530 0.0240 0.00496 0.0145 0.0399 0.0117 0.00856 0.0153 

TA-21 Non-Key 
Facilities 0.00266 0.00252 0.00242 0.00705 0.00209 0.00478 0.00374 0.0115 0.00277 0.0223 

Total  
(millirem per year) 0.13 0.08 0.11 0.78 0.09 0.78 0.20 0.24 0.33 0.29 

CMR = Chemistry and Metallurgy Research, MEI = maximally exposed individual, TA = technical area, LANSCE = Los Alamos Neutron Science Center. 
a  Pajarito Site would not be operational after 2009 under this alternative and will not be producing emissions.  These values are applicable for the first few years. 
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Table C–19  Maximally Exposed Individual Dose for the Expanded Operations Alternative (millirem per year) 

Source 
CMR/ 

Sigma MEI 
Machine 

Shop MEI TA-11 MEI 
TA-15/ 

TA-36 MEI TA-16 MEI TA-18 MEI 
TA-48/ 

TA-55 MEI TA-53 MEI TA-54 MEI 

Non-Key 
(TA-21) 

MEI 

CMR Building 0.0639 0.0435 0.00540 0.0158 0.00513 0.0111 0.0549 0.0113 0.00609 0.0158 

Sigma Complex 0.0262 0.0114 0.00206 0.00598 0.00135 0.00411 0.0243 0.00412 0.00225 0.00598 

Machine Shops 0.00225 0.00225 0.000165 0.000450 0.000165 0.000315 0.00165 0.000315 0.000180 0.000450 

High Explosives 
Processing 
Facilities 0.00000118 0.00000127 0.0000212 0.00000230 0.00000736 0.00000212 0.00000281 0.00000134 0.00000109 0.00000142 

High Explosives 
Testing Facilities 0.0866 0.0551 0.102 0.899 0.0716 0.809 0.131 0.247 0.304 0.292 

Tritium Facility 0.00522 0.00491 0.0184 0.00447 0.0243 0.00455 0.00478 0.00362 0.00375 0.00393 

Pajarito Site a 0.000551 0.000520 0.000683 0.00796 0.000530 0.0979 0.000898 0.00704 0.0194 0.00326 

Radiochemistry 
Facility 0.000192 0.000161 0.0000778 0.000496 0.0000703 0.000304 0.00194 0.000289 0.000151 0.000350 

LANSCE 0.269 0.240 0.241 1.88 0.209 1.97 0.516 13.3 b 0.81 1.57 

Waste Management 
Operation  0.00107 0.00106 0.00107 0.00116 0.00106 0.00121 0.00107 0.00117 0.0520 0.00110 

Plutonium Facility 
Complex 0.00729 0.00675 0.00538 0.0248 0.00503 0.0149 0.0412 0.0120 0.00874 0.0157 

TA-21 Non-Key 
Facilities a 0.00266 0.00252 0.00242 0.00705 0.00209 0.00478 0.00374 0.0115 0.00277 0.0223 

Total  
(millirem per year) 0.46 0.37 0.38 2.85 0.32 2.92 0.78 13.56 b, c 1.21 1.93 

CMR = Chemistry and Metallurgy Research, MEI = maximally exposed individual, TA = technical area, LANSCE = Los Alamos Neutron Science Center. 
a TA-18 and TA-21 are expected to be decontaminated, decommissioned, and demolished by 2009 under this alternative and will not be producing emissions at that time. 

These values are applicable for the first few years.  
b As a mitigating measure, operational controls at LANSCE would limit their portion of the MEI dose to 7.5 millirem resulting in a LANL site-wide MEI dose of 

7.8 millirem.  
c After approximately 2014, actinide emissions will move from the Chemistry and Metallurgy Research Building to the Chemistry and Metallurgy Research Replacement 

Facility near TA-55.  The resulting dose (an additional 0.0023 millirem) will have minimal impact on the LANL MEI dose.  
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Collective Population Dose 645 

The collective dose to the population living within a 50-mile (80-kilometer) radius from normal 646 

operations at LANL was calculated based on emissions from all modeled facilities.  The 647 

population doses from emissions at each Key Facility were compared and then totaled in 648 

Table C–20.  The majority of the population dose comes from emissions at the High Explosives 649 

Testing Facilities and LANSCE under both the No Action and Expanded Operations 650 

Alternatives.  Under the Reduced Operations Alternative, LANSCE would not be operating; 651 

therefore, it would produce no emissions contributing to a population dose. 652 

Table C–20  Collective Population Dose Summary (person-rem per year) 653 

Source 

No Action 
Alternative 

Estimated Dose 

Reduced Operations 
Alternative 

Estimated Dose 

Expanded Operations 
Alternative 

Estimated Dose 

Chemistry and Metallurgy Research Building a 0.43 0.11 0.43 

Sigma Complex 0.16 0.16 0.16 

Machine Shops 0.01 0.01 0.01 

High Explosives Processing Facilities 0.00005 0.00004 0.00005 

High Explosives Testing Facilities 6.4 5.2 6.4 

Tritium Facility 0.09 0.09 0.09 

Pajarito Site 0.23 0.23 b 0.23 b 

Radiochemistry Facility 0.01 0.01 0.01 

Los Alamos Neutron Science Center 22 0.00 22 

Waste Management Operations 0.04 0.04 0.04 

Plutonium Facilities Complex 0.19 0.19 0.20 

Non-Key Facilities (TA-21) 0.09 0.09 0.09 b 

Total Dose (person-rem per year) 30 6.1 36.2 c 

TA = technical area. 
a For the No Action and Expanded Operations Alternatives, because of the start of the Chemistry and Metallurgy Research 

Replacement project there would be no emissions from the Chemistry and Metallurgy Research Building after 
approximately 2014.  The actinide processes and resulting emissions would move to a new facility near TA-55 and the 
Wing 9 processes would move to the Radiological Sciences Institute.  There would be no change in the population dose 
impact from this move.  

b TA-18 and TA-21 are expected to be decontaminated, decommissioned, and demolished by 2009 under these alternatives 
and would not be producing emissions at that time.  These values are applicable for the first few years. 

c The population dose includes 6.2 person-rem that is the maximum annual contribution that may occur from material 
disposal area remediation (see Appendix I). 

 

Minority and Low-Income Population Dose 654 

Radiological impacts of normal operations on minority, Hispanic, American Indian3, and low-655 

income populations are determined by applying a methodology similar to that used to determine 656 

dose to the total population.  This approach is discussed in detail in Section C.1.3.  It should be 657 

noted that the exposure scenario used to model the minority, Hispanic, American Indian, and 658 

low-income populations assumes that these individuals would be exposed in the same manner as 659 

                                                 
3  The term American Indian is used in this environmental justice analysis to reflect definitions used in the 2000 Census.  The 
term Native American is used elsewhere in this SWEIS. 
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the general population, that is, by external exposure to a radioactive plume and deposited 660 

radioactive materials and by internal exposure from inhalation and from ingestion of foodstuffs. 661 

For purposes of evaluating potential for disproportionately high and adverse impacts caused by 662 

radiological emissions from normal operations, an annual collective dose was calculated for each 663 

of the subsets of the population being evaluated (minority, Hispanic, American Indian, and low-664 

income) within 50 miles (80 kilometers) of the emission source.  Table C–21 shows the 665 

population estimates used for this environmental justice analysis.  The average dose to an 666 

individual of the minority or low-income population is then calculated to compare to the average 667 

dose to an individual from the remainder of the population.  The average dose to an individual of 668 

the population subset being evaluated is derived by dividing the annual collective dose for the 669 

subset by the number of people in the subset. 670 

Table C–21  Potentially Affected Populations 671 

Source 
Location 

Total 
Population 

Total Minority 
Population 

Hispanic 
Population 

American Indian 
Population 

Low-Income 
Population 

TA-53 283,766 155,261 127,641 17,811 35,826 

TA-36 375,495 185,474 151,110 21,263 39,206 

 

The result is then compared to the average dose to an individual who is not a member of the 672 

subset being evaluated.  The average dose to a member of the remaining population is derived by 673 

dividing the annual collective dose to the remainder of the population (collective dose to the total 674 

population minus the collective dose to the subset population) by the number of people within 675 

50 miles (80 kilometers) that are not in the population subset.  The total minority population 676 

includes all Hispanic persons regardless of race.  In addition, the American Indian population 677 

may include persons who indicated that they were of Hispanic ethnicity in the 2000 Census. 678 

As shown in Table C–20, the total population within 50 miles (80 kilometers) of LANL is 679 

projected to receive an annual dose of about 30 person-rem under the No Action Alternative, and 680 

36 person-rem under the Expanded Operations Alternative.   Because the majority of these doses 681 

(22 person-rem) result from operations at LANSCE, the environmental justice analysis for these 682 

alternatives uses the 50-mile (80-kilometer) population centered on LANSCE in TA-53.  For the 683 

Reduced Operations Alternative, the majority of the collective dose of 6.4 person-rem results 684 

from operations at the High-Explosive Testing firing sites at TA-36, therefore, the environmental 685 

justice analysis for this alternative uses the 50-mile (80-kilometer) population centered on 686 

TA-36. 687 

Table C–22 shows the collective and annual average individual doses used to examine the 688 

potential for disproportionately high and adverse impacts on minority, Hispanic, American 689 

Indian, and low-income populations.  The collective population dose is highest for those 690 

populations with the highest number of individuals.  Under all alternatives, the largest population 691 

is associated with the white, non-Hispanic, and non-low-income populations.  The differences, if 692 

any, would be most evident on the basis of average individual doses to members of the different 693 

population groups.  As shown in Table C–22, there are no appreciable differences between the 694 

average dose to any minority, Hispanic, American Indian, or low-income individual and the 695 

comparable non-minority or non-low-income individual under any of the alternatives.  Therefore, 696 
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these alternatives would not pose disproportionately high and adverse impacts on minority and 697 

low-income populations or individuals surrounding each facility site. 698 

Table C–22  Comparison of Total Minority, Hispanic, American Indian and Low-income 699 

Population and Average Individual Annual Doses 700 

 
No Action a 
Alternative 

Reduced a 
Operations 
Alternative 

Expanded a 
Operations 
Alternative 

Collective Population Dose (person-rem)  b 29.2 4.9 29.2 

Average Individual Dose (millirem) 0.10 0.013 0.10 

White (non-Hispanic) Population Dose (person-rem) 15.0 2.7 15.0 

Non-Minority Average Individual Dose (millirem) 0.11 0.014 0.11 

Minority Population Dose (person-rem) 14.1 2.2 14.1 

Minority Average Individual Dose (millirem) 0.088 0.012 0.088 

Hispanic Population Dose (person-rem) c 11.3 1.9 11.3 

Hispanic Average Individual Dose (millirem) 0.086 0.012 0.086 

American Indian Population Dose (person-rem) d 1.8 0.20 1.8 

American Indian Average Individual Dose (millirem) 0.092 0.0094 0.092 

Non-low-income Population Dose (person-rem) 25.9 4.4 25.9 

Non-low-income Average Individual Dose (millirem) 0.10 0.013 0.10 

Low-Income Population Dose (person-rem) 3.0 0.44 3.0 

Low-Income Average Individual Dose (millirem) 0.082 0.011 0.082 
a The collective population dose displayed in this table, accounts for the estimated dose from LANSCE at TA-53 and the 

High Explosive Testing firing sites at TA-36 for the No Action and Expanded Operations Alternatives, and the firing sites at 
TA-36 for the Reduced Operations Alternative.  

b The collective population doses for this environmental justice analysis differ by plus or minus 3 to 6 percent from those in 
Table C–20.  This difference is due to different models used to estimate the populations; both estimates are based on data 
drawn from the 2000 decennial census.  The SECPOP computer program used for the analysis for Table C–20 does not 
allow for the identification of minority and low-income populations.  Therefore an alternate method that uses a more refined 
distribution of the population is used for this analysis.  The minor differences do not affect the conclusions supported by the 
analyses. 

c  The total Hispanic population includes all Hispanic persons regardless of race.   
 d The American Indian population may include persons who indicated that they were of Hispanic ethnicity in the 2000 

census. 
 

Under all alternatives, the annual population and average individual dose would be highest for 701 

the white (non-Hispanic) population.  Similarly the projected annual population and average 702 

individual dose for persons living above the poverty level (non-low-income populations) would 703 

be higher than for those living below the poverty threshold.  These data indicate that under all 704 

alternatives there would not be disproportionately high and adverse impacts on minority, 705 

Hispanic, American Indian, and low-income populations surrounding LANL. 706 

707 
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C.1.4 Impacts to Offsite Resident, Recreational User, and Special Pathways Receptors 707 

from Radionuclides and Chemical Contaminants in the Environment  708 

C.1.4.1 Methodology 709 

Earlier investigation of exposure pathways in the vicinity of LANL (DOE 1999a) concluded that 710 

ingestion of foodstuffs and water and incidental ingestion of soil and sediment were of primary 711 

interest.  Several other contact exposure pathways (including dermal absorption of contaminants 712 

from clays used in pottery, bathing or ceremonial use of springs, and smoking of native 713 

vegetation) were examined at that time and were not found to be significant contributors to risk.  714 

Recent environmental surveillance results and other reports on conditions following the 2000 715 

Cerro Grande Fire indicated that diet, land use, and cultural practices remain largely unchanged 716 

from conditions noted in the 1999 SWEIS analysis, and that, apart from inhalation, ingestion 717 

continues to be the only significant pathway by which people in the region adjacent to LANL 718 

might be exposed to radioactive and other contaminants resulting from operations at the site.  719 

Risks from radionuclides and chemicals in the environment, therefore, were evaluated for three 720 

receptors and ingestion exposure scenarios, collectively referred to as “specific receptors.”  The 721 

specific receptors and the rationale for the selection of ingestion exposure parameters for this 722 

analysis are as follows: 723 

• Offsite Resident.  This receptor represents the resident of Los Alamos County whose 724 

living habits and diet tend to produce higher than average exposures to radioactive 725 

materials and chemicals in the local environment.  The resident also was assumed to use 726 

water from the Los Alamos County water supply and to have a garden at their home that 727 

produced the fruit and vegetables that they consumed.  The resident also was assumed to 728 

consume local game animals, game fish, honey, and pinyon nuts, as well as beef and milk 729 

produced on local farms and ranches.  Accordingly, the pathways considered for this 730 

resident include ingestion of groundwater and the above-listed foods, plus inadvertent 731 

ingestion of soils and sediments on produce, such as leafy greens and root vegetables.  732 

The assumption that the offsite resident consumes all components of the diet and that all 733 

the foodstuffs are produced locally (that is no dilution by store-bought or processed foods 734 

from outside the area) tends to raise the intake of contaminants well above that of the 735 

average person living near LANL.  In fact, at the 95th percentile consumer (high-intake) 736 

rates published by EPA for each foodstuff, a diet consisting of locally-raised beef, milk, 737 

fruits, and vegetables, plus local big game animals and fish, fairly approximates a 738 

“subsistence” diet (over 4 pounds [1.83 kilograms] of fruits and vegetables, 1.2 pounds 739 

[0.55 kilograms] of meat and fish, and 1.7 pints [0.8 liters] of milk per day), particularly 740 

when combined with the additional foods described under “specials pathways”.  The 95th 741 

percentile consumer eats these foodstuffs at a rate greater than 95 percent of the 742 

population. 743 

• Recreational User of Wildlands.  The recreational user represents a hypothetical 744 

outdoor enthusiast who regularly uses the canyons on and near LANL for recreation (as a 745 

hiker, rockhound, photographer, etc.).  This receptor was assumed to make an average of 746 

two visits per month to the canyons, spending 8 hours per visit.  This receptor was 747 

assumed to be exposed to environmental contaminants by consumption of surface water 748 
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and the incidental ingestion of soils and sediments at concentrations typical of the LANL 749 

canyons.  Ingestion of sediments and soils occurs from consuming surface water and from 750 

swallowing inhaled dust.  It is reasonable to assume that the recreational user is a local 751 

resident and that, in the extreme case, exposures received in the course of outdoor 752 

recreation might be additional to those depicted by the offsite resident. 753 

• Special Pathways – Subsistence Consumption of Fish and Wildlife.  Section 4–4 of 754 

Executive Order 12898 directs that “Federal agencies whenever practicable and 755 

appropriate, shall collect, maintain, and analyze information on the consumption patterns 756 

of populations who principally rely on fish and/or wildlife for subsistence” and that 757 

“Federal agencies shall communicate to the public the risks of those consumption 758 

patterns.”  Therefore, special exposure and diet pathways were evaluated to assess the 759 

potential impacts to Native American, Hispanic, and other residents whose traditional 760 

living habits and diets could cause larger exposures to environmental contaminants than 761 

those experienced by the hypothetical offsite resident.  The foodstuffs and pathways of 762 

specific interest for this group are ingestion of game animals, including consumption of 763 

some organ meats not assumed for the “resident” receptor, ingestion of game fish and 764 

other fish taken from local waters, and ingestion of native vegetation through use of 765 

Indian Tea (Cota).  In general, these intakes can be assumed to be in addition to the meat, 766 

milk, produce, water, and soil and sediment consumption reflected in the offsite resident 767 

plus recreational user pathway assumptions. 768 

The types and amounts of foods represented in the offsite resident diet package suggested that 769 

consumption of all items at the high intake rates, plus the three additional special pathways 770 

components (non-game fish, herbal teas, organ meats), approximates a subsistence diet for 771 

someone living in the vicinity of LANL.  To confirm that proposition, a trial was done in which 772 

the combined intakes (offsite resident plus recreational user plus special pathways) were adjusted 773 

to create a model diet consisting entirely of items that would likely be staple foods for a person 774 

living a subsistence life near Los Alamos.  Milk, beef, and game fish were removed from the 775 

offsite resident diet package and groundwater was replaced by surface (stream) water as the sole 776 

source of drinking water.  The intakes of the remaining foods – deer, elk, non-game fish; produce 777 

(beans, corn, squash, and greens); fruit (plums, apricots, and apples); honey and pinyon nuts – 778 

were then scaled up to deliver a total of 2,700 calories per day.  The radiation dose from 779 

consumption of this subsistence diet was determined to be 9.1 millirem per year, consistent with 780 

the special pathways consumer at the high intake rates.   781 

Concentrations of radionuclides and chemicals in environmental media reported in LANL 782 

Environmental Surveillance Reports for 2001 through 2004 (LANL 2002b, 2004b, 2004d, 783 

2005b) were used in the dose and risk analysis except where noted in the table (see Tables C–24 784 

through C–40).  Chemical and radionuclide concentrations in the 2005 LANL Environmental 785 

Surveillance Report (LANL 2006b) were reviewed and found to be enveloped by the 2001 786 

through 2004 measurements.  For each environmental medium, the mean and 95 percent upper 787 

confidence limit4 of the reported values were calculated.  Data from locations near the LANL 788 

boundary, identified in the reports as “perimeter” locations, were used to calculate dose and risk 789 

to the offsite resident receptor.  For the special pathways receptor, data from bottom-feeder fish 790 

                                                 
4 Calculated using the methodology described in Appendix F. 



Appendix C – Evaluation of Human Health Impacts from Normal Operations 
 
 

 
7/9/2007 Concurrence Draft C-33 

taken at locations downstream from LANL were used to represent the maximum impact of 791 

LANL emissions and runoff.  Data from the limited number of published LANL analysis results 792 

for elk heart and liver and Indian Tea (Cota) were used to complete the intake for the special 793 

pathways receptor.  For the recreational user receptor, soil, sediment and surface water analysis 794 

results for onsite locations accessible to the public were used. 795 

Because of the small number of samples reported for some media (all items are not necessarily 796 

sampled every year) calendar year 1999 and 2000 results for foodstuffs were also considered, 797 

thereby increasing the number of data points used to develop the 95 percent upper confidence 798 

limit values and reducing uncertainty.  Uncertainties associated with measured contaminant 799 

concentrations in environmental media may be quite large, and the 95 percent upper confidence 800 

limit values were used when calculating dose to hypothetical individuals to help ensure that the 801 

dose and risk estimates were conservative.  For radionuclides, additional conservatism was 802 

introduced by calculating the 95 percent upper confidence limit values using only those reported 803 

values that were greater than zero.  This was performed for several reasons.  First, the same 804 

method was used to develop the 95 percent upper confidence limit values for calculating 805 

ingestion doses in the 1999 SWEIS.  By using the same approach, the results of the current 806 

analysis can be compared directly with the 1999 results for each pathway component.  Second, 807 

concentrations of the radionuclides of interest in environmental media are typically quite low 808 

(near the threshold of detection) and, when corrected for counting background radiation, negative 809 

concentrations of some radionuclides were reported.  Setting the negative values to zero or to the 810 

limit of detection for a particular radionuclide is complicated by the fact that analytical methods, 811 

detection limits, and data reporting formats may vary from year to year.  Finally, the ingestion 812 

pathway doses are quite small even when they are biased upwards by eliminating the zero and 813 

negative sample results.  When calculating 95 percent upper confidence limit values for 814 

nonradioactive contaminants, a similar conservatism was introduced by using a value equal to 815 

the lower limit of detection for all samples reported as below the detection limit. 816 

Based on a review of LANL environmental surveillance data and the results of ingestion pathway 817 

exposure calculations published in the 1999 SWEIS, it was determined that consumption of 818 

water, soil, sediment, fish, and produce would account for essentially all ingestion exposure to 819 

nonradioactive contaminants.  Accordingly, only those five pathway components were analyzed 820 

for contribution to nonradiological risk.  Table C–23 summarizes the ingestion exposure 821 

pathway components that were evaluated for each receptor. 822 

The consumption rate of each component of the ingestion pathway was assumed to equal the 823 

average adult daily intake.  The average adult daily intake of each foodstuff is defined as the 824 

50th percentile.  The “high” daily consumer is defined as the 95th percentile consumer.  In other 825 

words, 95 percent of the population eats at a rate less than the high daily consumption rate.  826 

These rates and doses are typically 2-3 times higher than for the average case.  The intake rates, 827 

their sources, and the doses for both intake rates are reported in the notes following the dose 828 

calculation tables for the various components of the ingestion pathway.  For chemicals, the health 829 

hazard index and cancer risk were calculated using the most current Reference Doses and Slope 830 

Factors published by EPA Region 6 (EPA 2004). 831 
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Table C–23  Ingestion Exposure Pathway Components Evaluated for Offsite Resident, 832 

Recreational User, and Special Pathways Receptors 833 

Exposure Pathway Component Offsite Resident a Recreational User b Special Pathways c 
Produce    

Meat (free-range beef)    

Milk    

Fish (game)    

Elk    

Deer    

Honey    

Pinyon nuts    

Groundwater    

Soil    

Sediment    

Surface water    

Soil d     

Sediment d      

Fish (non-game)    

Elk (heart, liver)    

Indian Tea (Cota)    
a A hypothetical person who is conservatively assumed to intake various foodstuffs, water, soil and sediments with 

concentrations of contaminants at the 95 percent upper confidence limit for each contaminant. 
b Assumed to visit the canyons on and near LANL 24 times per year, 8 hours per visit. 
c Assumed to have traditional Native American or Hispanic lifestyles and diet. 
d Soil and sediments from onsite locations. 
 

C.1.4.2 Estimates of Ingestion Pathway Radiation Dose and Risk  834 

The results of the radiation dose calculations for each of the receptors and components of the 835 

ingestion pathway are summarized in Tables C–24 through C–40.  Except where noted, all 836 

intake rates are in grams dry weight per year.  The total doses from all pathway components are 837 

presented in Table C–41. 838 

Table C–24  Dose from the Consumption of Produce 839 

Exposure Pathway:  Produce Ingestion 

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

32,200 Americium-241 0.000858 4.50 × 10-6 0.000124 

32,200 Cesium-137 0.0175 5.00 × 10-8 0.0000282 

32,200 Plutonium-238 0.00128 3.80 × 10-6 0.000156 

32,200 Plutonium-239, 
Plutonium-240 

0.000430 4.30 × 10-6 0.0000595 

32,200 Strontium-90 0.129 1.30 × 10-7 0.000541 

32,200 Tritium 1.04 6.30 × 10-11 2.11 × 10-6 

32,200 Uranium 0.0167 2.60 × 10-7 0.000140 

Total – – 0.00105 
Notes:  Average annual intakes are (4.5 grams per kilogram-day for vegetables + 3.7 grams per kilogram-day for fruits) × (a 
dry to wet weight ratio of 0.15) × 71.8-kilogram adult × (365 days per year) = 32,200 grams dry weight per year (EPA 2003).  
The 1999 SWEIS reported 0.00162 rem per year (average intake) from combined fruit and vegetable consumption.  High 
intake is 25.5 grams wet weight per kilogram-day.  Thus, dose at high intake is (25.5/8.2) × 0.00105 or 0.00327 rem per year.  
To convert grams to ounces, multiply by 0.035274.  To convert grams to ounces, multiply by 0.035274. 
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Table C–25  Dose from the Consumption of Free Range Beef 840 

Exposure Pathway:  Meat Ingestion 

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

14,900 Americium-241 0.000301 4.50 × 10-6 0.0000202 

14,900 Cesium-137 0.0560 5.00 × 10-8 0.0000417 

14,900 Plutonium-238 0.000230 3.80 × 10-6 0.0000130 

14,900 Plutonium-239, 
Plutonium-240 

0.000218 4.30 × 10-6 0.0000140 

14,900 Strontium-90 0.0843 1.30 × 10-7 0.000163 

14,900 Tritium 0.00 6.30 × 10-11 0.00 

14,900 Uranium 0.00105 2.60 × 10-7 4.07 × 10-6 

Total – – 0.000256 
Notes:  Average annual intake is 2.1 grams per kilogram-day × 0.27 dry to wet ratio × 71.8 kilogram adult × 365 days per 
year = 14,900 grams dry weight per year (EPA 1997).  Concentration values are from the 1999 LANL Environmental 
Surveillance Report, Table 6-14 (mean plus 2 sigma).  The 1999 SWEIS reported 0.00027 rem per year from this source and 
pathway.  High intake is 5.1 grams per kilogram-day.  Thus, dose at high intake is (5.1/2.1) × 0.000256 or 0.000622 rem per 
year.  To convert grams to ounces, multiply by 0.035274. 

 

Table C–26  Dose from the Consumption of Milk 841 

Exposure Pathway:  Milk Ingestion 

Intake 
(liters per year) Nuclide 

Concentrations 
(picocuries per liter) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

110 Americium-241 0.0785 4.50 × 10-6 0.0000388 

110 Cesium-137 25.8 5.00 × 10-8 0.000142 

110 Plutonium-238 0.00710 3.80 × 10-6 2.97 × 10-6 

110 Plutonium-239, 
Plutonium-240 

0.0856 4.30 × 10-6 0.0000405 

110 Strontium-90 3.76 1.30 × 10-7 0.0000538 

110 Tritium 450 6.30 × 10-11 3.12 × 10-6 

110 Uranium 0.120 2.60 × 10-7 3.43 × 10-6 

Total – – 0.000284 

Notes:  Average annual intake is 0.3 liters per day × 365 days per year 110 liters per year.  Uranium total is 0.065 (U-234) + 
0.013 (U-235) + 0.042 (U-238) = 0.120 picocuries per liter.  The 1999 SWEIS reported 0.0000733 rem per year (0.000195 for 
high intake) from this source and pathway.  High intake is 0.8 liters per day.  Thus, dose at high intake is (0.8/0.3) × 0.000284 
or 0.000757 rem per year (DOE 1999a).  To convert liters to gallons, multiply by 0.26418. 
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Table C–27  Dose from the Consumption of Fish 842 

Exposure Pathway:  Fish Ingestion 

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

1,880 Americium-241 0.000764 4.50 × 10-6 6.46 × 10-6 

1,880 Cesium-137 0.0226 5.00 × 10-8 2.13 × 10-6 

1,880 Plutonium-238 0.000517 3.80 × 10-6 3.69 × 10-6 

1,880 Plutonium-239, 
Plutonium-240 

0.000315 4.30 × 10-6 2.55 × 10-6 

1,880 Strontium-90 0.0462 1.30 × 10-7 0.0000113 

1,880 Tritium 0.669 6.30 × 10-11 7.92 × 10-8 

1,880 Uranium 0.00678 2.60 × 10-7 3.31 × 10-6 

Total – – 0.0000295 

Notes:  Average annual intake is 20.1 grams per day (5.15 grams per day dry weight × 365 days = 1,880 grams per year dry 
weight).  High intake is 53 grams per day (13.6 grams per day dry weight).  Thus, dose at high intake is (53/20.1) × 0.0000295 
or 0.0000778 rem per year (EPA 1997).  The 1999 SWEIS reported 0.0000542 rem per year (average intake) from this source 
and pathway (DOE 1999a).  Uranium concentration of 9.55 nanograms per gram dry weight (0.00955 micrograms per gram dry 
weight) equates to 0.00678 picocuries per gram.  Applying the reported 0.23 picocuries per milliliter tritium concentration 
value to the water fraction (1-0.256) yields:  0.744/0.256 or 2.91 grams water per gram dry weight × 0.23 picocuries per 
milliliter × 1 milliliter per gram water = 0.669 picocuries tritium per gram dry weight.  To convert grams to ounces, multiply by 
0.035274. 

 

Table C–28  Dose from the Consumption of Elk 843 

Exposure Pathway:  Elk Ingestion  

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

2,420 Americium-241 0.000221 4.50 × 10-6 2.40 × 10-6 

2,420 Cesium-137 0.0208 5.00 × 10-8 2.52 × 10-6 

2,420 Plutonium-238 0.0000518 3.80 × 10-6 4.76 × 10-7 

2,420 Plutonium-239, 
Plutonium-240 

0.000210 4.30 × 10-6 2.18 × 10-6 

2,420 Strontium-90 0.0315 1.30 × 10-7 9.92 × 10-6 

2,420 Tritium 1.00 6.30 × 10-11 1.52 × 10-7 

2,420 Uranium 0.00570 2.60 × 10-7 3.59 × 10-6 

Total – – 0.0000212 

Notes:  Average annual intake is 26 grams per day × 0.255 dry to wet ratio × 365 days per year = 2,420 grams per year.  
Uranium concentration of 8.04 nanograms per gram dry weight (0.00804 micrograms per gram) equates to 0.00570 picocuries 
per gram.  The 1999 SWEIS reported 0.0000773 rem per year (average intake) from this source and pathway.  High intake is 
63 grams per day .  Thus, dose at high intake is 63/26 × 0.0000212 or 0.0000514 rem per year (DOE 1999a).  To convert grams 
to ounces, multiply by 0.035274. 
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Table C–29  Dose from the Consumption of Deer 844 

Exposure Pathway:  Deer Ingestion  

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

2,370 Americium-241 0.000150 4.50 × 10-6 1.60 × 10-6 

2,370 Cesium-137 0.0351 5.00 × 10-8 4.16 × 10-6 

2,370 Plutonium-238 0.000132 3.80 × 10-6 1.19 × 10-6 

2,370 Plutonium-239, 
Plutonium-240 

0.000297 4.30 × 10-6 3.03 × 10-6 

2,370 Strontium-90 0.0386 1.30 × 10-7 0.0000119 

2,370 Tritium 4.86 6.30 × 10-11 7.26 × 10-7 

2,370 Uranium 0.00162 2.60 × 10-7 9.98 × 10-7 

Total – – 0.0000236 

Notes:  Average annual intake is 26 grams per day × 0.25 dry to wet ratio × 365 days per year = 2,370 grams per year (dry 
weight).  High intake is 63 grams per day.  Thus, dose at high intake is 63/26 × 0.0000236 or 0.0000572 rem per year.  
Uranium concentration of 2.28 nanograms per gram dry weight (0.00228 micrograms per gram) equates to 0.00162 picocuries 
per gram.  Tritium concentration on a dry weight basis equals picocuries per milliliter of water × milliliters of water per gram 
dry weight.  If the dry to wet ratio is 0.25, 0.75 grams water (0.75 milliliter) is present for each 0.25 grams dry weight.  Tritium 
concentration is 1.62 picocuries per milliliter × 0.75 milliliters/0.25 grams or 4.86 picocuries per gram dry weight.  The 
1999 SWEIS reported 0.0000181 rem per year (average intake) from this source and pathway (DOE 1999a).  To convert grams 
to ounces, multiply by 0.035274. 

 

Table C–30  Dose from the Consumption of Honey 845 

Exposure Pathway:  Honey Ingestion  

Intake 
(milliliters per year) Nuclide 

Concentration 
(picocuries per milliliter) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

989 Americium-241 0.000599 4.50 × 10-6 2.67 × 10-6 

989 Cesium-137 0.0177 5.00 × 10-8 8.73 × 10-7 

989 Plutonium-238 0.0000294 3.80 × 10-6 1.10 × 10-7 

989 Plutonium-239, 
Plutonium-240 

0.0000728 4.30 × 10-6 3.10 × 10-7 

989 Strontium-90 0.00406 1.30 × 10-7 5.22 × 10-7 

989 Tritium 2.07 6.30 × 10-11 1.29 × 10-7 

989 Uranium 0.00712 2.60 × 10-7 1.83 × 10-6 

Total – – 6.44 × 10-6 

Notes:  Average intake is 3.84 grams per day.  At a specific gravity of 1.4171 (18 percent water, 20 degrees centigrade) this 
equates to 2.71 milliliters per day or 989 milliliters per year.  High intake is 13.7 grams per day or 3,528 milliliters per year.  
Thus, dose at high intake is 13.7/3.84 × 6.44 × 10-6 or 0.0000230 rem per year.  Uranium value is 0.00356 (uranium-234) plus 
0.000394 (uranium-235) plus 0.00317 (uranium-238) = 0.00712 picocuries per milliliter.  The 1999 SWEIS reported 
7.37 × 10-7 rem per year from this source and pathway (average intake), but addressed only tritium and did not include the 
contributions from the other nuclides reported here (DOE 1999a).   
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Table C–31  Dose from the Consumption of Pinyon Nuts 846 

Exposure Pathway:  Pinyon Nut Ingestion  

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

1,410 Beryllium-7 0.140 1.10 × 10-10 2.17 × 10-8 

1,410 Americium-241 0.00 4.50 × 10-6 0.00 

1,410 Cesium-137 0.0200 5.00 × 10-8 1.41 × 10-6 

1,410 Plutonium-238 0.0170 3.80 × 10-6 0.0000911 

1,410 Plutonium-239, 
Plutonium-240 

0.0130 4.30 × 10-6 0.0000788 

1,410 Strontium-90 0.230 1.30 × 10-7 0.0000422 

1,410 Tritium 0.364 6.30 × 10-11 3.23 × 10-8 

1,410 Uranium 0.0568 2.60 × 10-7 0.0000208 

Total – – 0.000234 

Notes:  Calculated using concentrations from 1999 SWEIS Table D.3.3-50 corrected for dry to wet ratio of 0.94 versus 0.06 
(NutritionData 2006).  Average intake of 1,500 grams per year corresponds to 1,410 grams per year dry weight.  Tritium 
concentration is (0.06/0.94) × (1 milliliter per gram water) × (5.7 picocuries per milliliter) = 0.364 picocuries per gram.  The 
1999 SWEIS reported 0.0000155 rem per year for from this source and pathway (DOE 1999a).  No high intake was found.  
Thus, dose at high intake equals dose at average intake.  To convert grams to ounces, multiply by 0.035274. 
 

Table C–32  Dose from the Consumption of Groundwater 847 

Exposure Pathway:  Groundwater Ingestion 

Intake 
(liters per year) Nuclide 

Concentration 
(picocuries per liter) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

551 Americium-241 0.0551 4.50 × 10-6 0.000137 

551 Cesium-137 6.49 5.00 × 10-8 0.000179 

551 Plutonium-238 0.0127 3.80 × 10-6 0.0000267 

551 Plutonium-239,  
Plutonium-240 

0.0244 4.30 × 10-6 0.0000577 

551 Strontium-90 0.101 1.30 × 10-7 7.26 × 10-6 

551 Tritium 311 6.30 × 10-11 1.08 × 10-5 

551 Uranium 0.866 2.60 × 10-7 0.000124 

Total – – 0.000542 

Notes:  Average intake is 1.51 liters per day (551 liters per year).  High intake is 2.44 liters per day.  Thus, dose at high intake 
is (2.44/1.51) × 0.000542 or 0.000876 rem per year.  Calculated using groundwater composite data (95 percent upper 
confidence limit) for 2001-2004 for “Water Supply Wells” (see Appendix F of this SWEIS).  The 1999 SWEIS reported 
0.00234 rem per year for the offsite Los Alamos County resident from this source and pathway (DOE 1999a).  To convert 
liters to gallons, multiply by 0.26418. 
 



Appendix C – Evaluation of Human Health Impacts from Normal Operations 
 
 

 
7/9/2007 Concurrence Draft C-39 

Table C–33  Dose from the Consumption of Soil 848 

Exposure Pathway:  Soil Ingestion 

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

36.5 Americium-241 0.0126 4.50 × 10-6 2.07 × 10-6 

36.5 Cesium-137 0.346 5.00 × 10-8 6.31 × 10-7 

36.5 Plutonium-238 0.00358 3.80 × 10-6 4.96 × 10-7 

36.5 Plutonium-239,  
Plutonium-240 

0.0671 4.30 × 10-6 0.0000105 

36.5 Strontium-90 0.177 1.30 × 10-7 8.39 × 10-7 

36.5 Tritium 1.04 6.30 × 10-11 2.39 × 10-9 

36.5 Uranium 2.39 2.60 × 10-7 0.0000227 

Total – – 0.0000372 

Notes:  Average intake is 36.5 grams per year.  High intake is 146 grams per year.  Thus, dose at high intake is (146/36.5) × 
0.0000372 or 0.000149 rem per year.  Calculated using 2001-2004 composite data (95 percent upper confidence limit) for 
perimeter stations (see Appendix F of this SWEIS).  The 1999 SWEIS reported 0.000313 rem per year for the offsite resident 
from this source and pathway (DOE 1999a).  To convert grams to ounces, multiply by 0.035274. 
 

Table C–34  Dose from the Consumption of Sediment 849 

Exposure Pathway:  Sediment Ingestion  

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

36.5 Americium-241 0.365 4.50 × 10-6 0.0000600 

36.5 Cesium-137 0.327 5.00 × 10-8 5.97 × 10-7 

36.5 Plutonium-238 0.220 3.80 × 10-6 3.05 × 10-5 

36.5 Plutonium-239,  
Plutonium-240 

0.947 4.30 × 10-6 0.000149 

36.5 Strontium-90 0.244 1.30 × 10-7 1.16 × 10-6 

36.5 Tritium 127 6.30 × 10-11 2.92 × 10-7 

36.5 Uranium 1.77 2.60 × 10-7 0.0000168 

Total – – 0.000258 

Notes:  Average intake is 36.5 grams per year.  High intake is 146 grams per year.  Thus, dose at high intake is (146/36.5) × 
0.000258 or 0.00103 rem per year.  Calculated using 2001-2004 composite data (95 percent upper confidence limit) for 
perimeter stations (see Appendix F of this SWEIS).  The 1999 SWEIS reported 0.00262 rem per year for the offsite resident 
from this source and pathway (DOE 1999a).  To convert grams to ounces, multiply by 0.035274. 
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Table C–35  Dose to the Recreational User Receptor from the Consumption of 850 

Surface Water 851 

Exposure Pathway:  Surface Water Ingestion (Recreational User) 

Intake 
(liters per year) Nuclide 

Concentration 
(picocuries per liter) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

5.34 Americium-241 17.7 4.50 × 10-6 0.000426 

5.34 Cesium-137 13.9 5.00 × 10-8 3.72 × 10-6 

5.34 Plutonium-238 20.4 3.80 × 10-6 0.000415 

5.34 Plutonium-239,  
Plutonium-240 

14.6 4.30 × 10-6 0.000336 

5.34 Strontium-90 3.97 1.30 × 10-7 2.75 × 10-6 

5.34 Tritium 380 6.30 × 10-11 1.28 × 10-7 

5.34 Uranium 16.6 2.60 × 10-7 0.0000230 

  Total – – 0.00121 

Notes:  Average intake is 5.34 liters per year.  High intake is 8.64 liters per year.  Thus, dose at high intake is 
(8.64/5.34) × 0.00121 or 0.00195 rem per year.  Calculated using surface water onsite stations 2001-2004 composite data 
(95 percent upper confidence limit).  The 1999 SWEIS reported 0.000740 rem per year for the “resident recreational user” 
from this source and pathway (DOE 1999a).  To convert liters to gallons, multiply by 0.26418. 
 

Table C–36  Dose to the Recreational User Receptor from the Consumption of Soil 852 

Exposure Pathway:  Soil Ingestion (Recreational User) 

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

1.07 Americium-241 0.0176 4.50 × 10-6 8.49 × 10-8 

1.07 Cesium-137 0.365 5.00 × 10-8 1.95 × 10-8 

1.07 Plutonium-238 0.00236 3.80 × 10-6 9.60 × 10-9 

1.07 Plutonium-239,  
Plutonium-240 

0.0669 4.30 × 10-6 3.08 × 10-7 

1.07 Strontium-90 0.154 1.30 × 10-7 2.14 × 10-8 

1.07 Tritium 1.14 6.30 × 10-11 7.71 × 10-11 

1.07 Uranium 2.34 2.60 × 10-7 6.51 × 10-7 

  Total – – 1.09 × 10-6 

Notes:  Average intake is 1.07 grams per year.  High intake is 4.27 grams per year.  Thus, dose at high intake is 
(4.27/1.07) × 1.09 × 10-6 or 4.37 × 10-6 rem per year.  Calculated using 2001-2004 composite data (95 percent upper 
confidence limit) for onsite stations (see Appendix F of this SWEIS).  The 1999 SWEIS reported 0.0000125 rem per year for 
the “resident recreational user” from this source and pathway (DOE 1999a).  To convert grams to ounces, multiply by 
0.035274. 
 



Appendix C – Evaluation of Human Health Impacts from Normal Operations 
 
 

 
7/9/2007 Concurrence Draft C-41 

Table C–37  Dose to the Recreational User Receptor from the Consumption of Sediment 853 

Exposure Pathway:  Sediment Ingestion (Recreational User) 

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

1.07 Americium-241 0.696 4.50 × 10-6 3.35 × 10-6   

1.07 Cesium-137 1.48 5.00 × 10-8 7.89 × 10-8 

1.07 Plutonium-238 0.422 3.80 × 10-6 1.72 × 10-6 

1.07 Plutonium-239,  
Plutonium-240 

0.692 4.30 × 10-6 3.18 × 10-6 

1.07 Strontium-90 0.286 1.30 × 10-7 3.98 × 10-8 

1.07 Tritium 352 6.30 × 10-11 2.37 × 10-8 

1.07 Uranium 1.86 2.60 × 10-7 5.17 × 10-7 

  Total – – 8.91× 10-6 

Notes:  Average intake is 1.07 grams per year.  High intake is 4.27 grams per year.  Thus, the dose at high intake is (4.27/1.07) 
× 8.91 × 10-6 or 0.0000356 rem per year.  Calculated using 2001-2004 composite data (95 percent upper confidence limit) for 
onsite stations (see Appendix F of this SWEIS).  The 1999 SWEIS reported 0.000176 rem per year for the “resident 
recreational user” from this source and pathway (DOE 1999a).  To convert grams to ounces, multiply by 0.035274. 
 

Table C–38  Dose to the Special Pathways Receptor from the Consumption of Fish 854 

Exposure Pathway:  Fish Ingestion (Special Pathways) 

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

6,540 Americium-241 0.000482 4.50 × 10-6 0.0000142 

6,540 Cesium-137 0.00866 5.00 × 10-8 2.83 × 10-6 

6,540 Plutonium-238 0.000653 3.80 × 10-6 0.0000162 

6,540 Plutonium-239, 
Plutonium-240 

0.000210 4.30 × 10-6 5.90 × 10-6 

6,540 Strontium-90 0.0450 1.30 × 10-7 0.0000382 

6,540 Tritium 1.16 6.30 × 10-11 4.78 × 10-7 

6,540 Uranium 0.0184 2.60 × 10-7 0.0000313 

Total – – 0.000109 

Notes:  Calculated using average intake of 70 grams per day (17.92 grams per day dry weight).  High intake is 170 grams per 
day (43.52 grams per day dry weight.).  Thus, dose at high intake is (170/70) × 0.000109 or 0.000265 rem per year 
(EPA 1997).  The 1999 SWEIS reported 0.000189 rem per year (average intake) from this source and pathway.  Uranium 
concentration of 24.5 nanograms per gram dry weight. (0.0245 micrograms per gram) equates to 0.0174 picocuries per gram.  
Applying the reported 0.40 picocuries per milliliter tritium concentration value to the water fraction (1-0.256) yields:  
0.744 grams water per 0.256 grams dry weight × 0.40 picocuries per milliliter × 1 milliliter per gram water = 1.163 picocuries 
per gram dry weight.  To convert grams to ounces, multiply by 0.035274. 
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Table C–39  Dose to the Special Pathways Receptor from the 855 

Consumption of Elk Heart and Liver 856 

Exposure Pathway:  Elk Ingestion (Special Pathways) 

Intake 
(grams per year) Nuclide 

Concentration 
(picocuries per gram) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

436 Americium-241 0.00 4.50 × 10-6 0.00 

436 Cesium-137 0.0679 5.00 × 10-8 1.48 × 10-6 

436 Plutonium-238 0.00 3.80 × 10-6 0.00 

436 Plutonium-239,  
Plutonium-240 

0.000655 4.30 × 10-6 1.23 × 10-6 

436 Strontium-90 0.00650 1.30 × 10-7 3.68 × 10-7 

436 Tritium 0.00 6.30 × 10-11 0.00 

436 Uranium 0.0347 2.60 × 10-7 3.93 × 10-6 

Heart Total – – 7.01 × 10-6 
763 Americium-241 0.00 4.50 × 10-6 0.00 

763 Cesium-137 0.596 5.00 × 10-8 0.0000227 

763 Plutonium-238 0.0000750 3.80 × 10-6 2.17 × 10-7 

763 Plutonium-239,  
Plutonium-240 

0.0000950 4.30 × 10-6 3.12 × 10-7 

763 Strontium-90 0.00820 1.30 × 10-7 8.13 × 10-7 

763 Tritium 0.00 6.30 × 10-11 0.00 

763 Uranium 0.0160 2.60 × 10-7 3.17 × 10-6 

Liver Total – – 0.0000273 

Heart + Liver Total – – 0.0000343 
Notes:  This represents consumption of heart and liver in addition to the meat consumption calculated for the resident.  
Average heart intake is based on 3.2 pounds per year for an individual × 454 grams per pound × 0.30 (wet to dry ratio).  
Average liver intake is based on 5.6 pounds per year for an individual × 454 grams per pound × 0.30 (wet to dry ratio).  The 
1999 SWEIS reported 0.0000343 rem per year from this source and pathway (no new data was found – same data and 
consumption rates were used here as for 1999 SWEIS) (DOE 1999a).  To convert grams to ounces, multiply by 0.035274. 

Table C–40  Dose to the Special Pathways Receptor from the Consumption of 857 

Indian Tea (Cota) 858 

Exposure Pathway:  Indian Tea (Cota) Ingestion (Special Pathways) 

Intake 
(liters per year) Nuclide 

Concentration 
(picocuries per liter) 

Dose Conversion Factor 
(rem per picocurie) 

Dose 
(rem per year) 

213 Americium-241 0.0362 4.50 × 10-6 0.0000347 

213 Cesium-137 21.2 5.00 × 10-8 0.000226 

213 Plutonium-238 0.0250 3.80 × 10-6 0.0000202 

213 Plutonium-239, 
Plutonium-240 

0.0302 4.30 × 10-6 0.0000277 

213 Strontium-90 0.642 1.30 × 10-7 0.0000178 

213 Tritium 117 6.30 × 10-11 1.58 × 10-6 

213 Uranium 0.780 2.60 × 10-7 0.0000432 

  Total – – 0.000371 

Notes:  Average intake is 0.58 liters per day (213 liters per year).  High intake is 2.03 liters per day (741 liters per year).  Thus, 
dose at high intake is (2.03/0.58) × 0.000371 or 0.00130 rem per year.  The 1999 SWEIS reported 0.000749 rem per year 
(average intake) from this source and pathway (DOE 1999a).  To convert liters to gallons, multiply by 0.26418. 
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Table C–41  Summary of Ingestion Pathway Doses for Offsite Resident, Recreational User, 859 

and Special Pathways Receptors 860 

Dose to Receptor (rem per year) 
Exposure Pathway Offsite Resident a Recreational User b Special Pathways c 

Produce 0.00105 0.00105 0.00105 

Meat (free-range beef) 0.000256 0.000256 0.000256 

Milk 0.000284 0.000284 0.000284 

Fish (game) 0.0000294 0.0000294 0.0000294 

Elk 0.0000212 0.0000212 0.0000212 

Deer 0.0000236 0.0000236 0.0000236 

Honey 6.44 × 10-6 6.44 × 10-6 6.44 × 10-6 

Pinyon nuts 0.000234 0.000234 0.000234 

Groundwater 0.000542 0.000542 0.000542 

Soil 0.0000372 0.0000372 0.0000372 

Sediment 0.000258 0.000258 0.000258 

Surface water – 0.00121 0.00121 

Soil d – 1.09 × 10-6 1.09 × 10-6 

Sediment d –  8.91 × 10-6 8.91 × 10-6 

Fish (non-game) – – 0.000109 

Elk (heart, liver) – – 0.0000343 

Indian Tea (Cota) – – 0.000371 

   Totals 0.00274  0.00396 0.00448 
a A hypothetical person who is conservatively assumed to intake various foodstuffs, water, soil and sediments with 

concentrations of contaminants at the 95 percent upper confidence limit for each contaminant. 
b Assumed to visit the canyons on and near LANL 24 times per year, 8 hours per visit. 
c Assumed to have traditional Native American or Hispanic lifestyles and diet. 
d Soil and sediments from onsite locations. 

 

The offsite resident receptor was estimated to receive a dose of about 0.00274 rem, or about 861 

2.7 millirem, per year from the ingestion exposures reported here.  Eliminating all zero and 862 

negative values when calculating the 95 percent upper confidence limit concentration from the 863 

reported environmental surveillance results adds a degree of conservatism.  It is also quite 864 

unlikely that any given individual would derive all of their diet from local sources, as was 865 

assumed in this consumption model.  Additional exposures to a person whose diet and activities 866 

reflect those of the recreational user and special pathways receptors would bring their total doses 867 

to about 4.0 and 4.5 millirem per year, respectively.  Using a risk estimator value of 868 

0.0006 lifetime probability of fatal cancer per person-rem, 4.5 millirem (0.0045 rem) per year 869 

would equate to a probability of fatal cancer of 2.7 × 10-6, or just under a 3 in 1 million chance of 870 

developing a fatal cancer from the ingestion pathway.  The high consumption rates for all 871 

components of the ingestion pathway are detailed in their respective tables (C–24 through C–40). 872 

The total doses to each receptor as a result of potential consumption at these higher rates would 873 

be increased by less than a factor of three.  Using the high consumption rates, the lifetime 874 

probability of developing a fatal cancer would be about 4.3 × 10-6 for the offsite resident total 875 

dose of 0.0072 rem; 5.5 × 10-6 for the recreational user total dose of 0.0091 rem; and 6.4 × 10-6 876 

for the special pathways receptor total dose of 0.0107 rem per year of exposure. 877 
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For perspective, the ingestion pathway doses of 2.7 to 10.7 millirem per year calculated here for 878 

the offsite resident and other specific receptors should be viewed against the dose of about 879 

400 millirem (dose ranges from 300 to 500 millirem) per year that the average Los Alamos 880 

resident receives from all background radiation sources (see Section C.1.1.3).  That average 881 

includes about 240 millirem from radioactive material that has entered the body by inhalation or 882 

ingestion.  The largest fraction of the internal dose (about 200 millirem on average) is due to the 883 

short-lived decay products of naturally-occurring radon gas.  It is also important to compare these 884 

ingestion pathway doses to the more significant inhalation pathway dose, where the bulk of the 885 

radiological air emissions and resulting dose come from LANSCE and the High Explosives 886 

Testing Key Facility (see Chapter 5, Section 5.6). 887 

As shown in Table C–41, the highest estimated ingestion pathway dose to any specific receptor is 888 

about 4.5 millirem per year from radionuclides in the environment resulting from past LANL 889 

operations, global fallout, and naturally-occurring geologic sources.  If a particular specific 890 

receptor also were to receive the maximum impact from projected future radionuclide LANL 891 

emissions to the atmosphere (see Tables C–19, C–20, and C–21), that specific receptor might 892 

receive a total annual dose from past and future site operations ranging from about 5.3 millirem 893 

(4.5 millirem plus the dose to the MEI of 0.79 millirem) for the Reduced Operations Alternative 894 

to about 12.3 millirem (4.5 millirem plus the dose to the MEI of 7.8 millirem) for the No Action 895 

and Expanded Operations Alternatives.  The fatal cancer risk associated with these doses ranges 896 

from about 3 in 1 million to 7 in 1 million.  To place these doses in perspective, that same 897 

individual would be expected to receive an annual dose from background sources of about 898 

400 millirem.  In addition, these are conservatively calculated doses because no one person 899 

would actually consume such a large concentration from each pathway component.  These large 900 

concentrations are found at scattered locations around LANL. 901 

When calculating ingestion pathway radiation doses, river surface water was considered as a 902 

potential dose source for certain recreational user and special pathways receptors.  Surface water 903 

radioisotope concentrations were measured at locations both upstream and downstream of LANL 904 

on the Rio Grande and Jemez River during 2005 (LANL 2006b).  The 95 percent upper 905 

confidence limit values of these measurements were used to calculate the radiation dose to an 906 

individual that consumed all their drinking water, at the rate of 2 liters per day, from these 907 

surface water sources.  The total surface drinking water doses are presented in Table C–42.  This 908 

table shows the location of the sampling station relative to LANL (that is, upstream or 909 

downstream), as well as the fraction of the EPA 4 millirem per year drinking water limit that the 910 

calculated dose at each location represents.  Consumption of all drinking water from all of the 911 

river locations around LANL resulted in doses of less than 10 percent of the EPA limit.  There 912 

was no trend between upstream and downstream locations relative to LANL. 913 

The doses calculated here are generally lower than those reported in the 1999 SWEIS for the same 914 

ingestion pathway components.  Only 5 of the 17 pathway component doses are greater than 915 

those reported in the 1999 SWEIS.  The dose from honey consumption is greater than that 916 

reported in the 1999 SWEIS because the 1999 dose calculation considered only the dose from 917 

tritium, whereas this calculation includes the dose from tritium and all other radionuclides 918 

reported in the LANL environmental surveillance data for honey.  The dose from pinyon nut 919 

consumption reported here is higher because this calculation makes use of a higher dry to wet 920 

weight ratio than was assumed in the 1999 SWEIS calculation.  The doses from consumption of 921 
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surface water (recreational user), milk, and deer are also higher, but not remarkably so.  The 922 

calculated dose from consumption of elk heart and liver is unchanged from the 1999 SWEIS 923 

because no more current radionuclide concentration data were found.  The lower doses calculated 924 

here for the other 12 pathway components are due to lower average radionuclide concentrations 925 

in environmental media reported during the 2001 through 2004 period compared to the 1991 926 

through 1996 data used in the 1999 SWEIS calculations. 927 

Table C–42  Total Los Alamos National Laboratory River Surface Water Consumption 928 

Radiation Doses 929 

Surveillance Sample 
River Site 

Location 
Upstream or 

Downstream of LANL 

Total Annual 
(2 liters per day) Drinking 

Water Dose (millirem) 

Percent of Annual EPA 
Drinking Water Dose Limit 

of 4 Millirem 

Jemez River Upstream 0.384 9.6% 

Embudo at Rio Grande Upstream 0.118 3.0% 

Otowi at Rio Grande Upstream 0.159 4.0% 

Chamita at Rio Grande Upstream 0.236 5.9% 

Frijoles at Rio Grande Downstream 0.297 7.4% 

Cochiti at Rio Grande Downstream 0.172 4.3% 

 

C.2 Impacts on Human Health from Nonradioactive Contaminants in the Environment 930 

Many nonradioactive substances (chemical elements, compounds, and mixtures) found in the 931 

environment are potentially harmful to human health.  Some substances, small amounts of which 932 

are beneficial or necessary for good health, may be harmful in larger amounts or higher 933 

concentrations (examples: iron, selenium, zinc).  Even at very low concentrations or levels of 934 

intake, exposure to some substances may cause long-term health effects or increase the likelihood 935 

of developing certain diseases, particularly when the exposure continues over a long period of 936 

time (that is, chronic exposure).  The health impact (harmful effect) of taking any substance into 937 

the body depends on the toxicity of the material (a measure of the amount needed to produce a 938 

given harmful effect) and the dose or intake (the rate at which the substance was taken into the 939 

body).  For many substances, humans have the capacity to metabolize, excrete, or otherwise 940 

detoxify small quantities or small chronic intakes without showing ill effects.  Substances that 941 

accumulate in the body over time, however, may cause harm that becomes evident only after 942 

many years of exposure.  943 

Humans may be exposed to toxic substances in their environment by several different routes, of 944 

which ingestion, inhalation, and skin contact are usually most important.  At concentrations 945 

typically found in the general living environment, acute health effects (those having a rapid onset 946 

followed by a short, severe course of symptoms) are seldom observed.  Elevated levels of some 947 

contaminants in air, water, soil, and other environmental media, however, have been linked 948 

statistically to the occurrence rate (or frequency) of specific health problems in populations 949 

exposed to those media.  The health effects from exposure to carcinogenic substances are 950 

evaluated using risk factors from the EPA Integrated Risk Information System database 951 

(EPA 2005).  The risk factor for a substance is an estimate of the upper-bound lifetime 952 

probability, per unit oral intake or concentration in the air, of an individual developing cancer 953 

from exposure to the substance.  The potential for noncancer health effects from exposure to a 954 

toxic substance is evaluated by dividing the estimated average daily intake of that substance by 955 
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its Oral Reference Dose value (RfD) to obtain a hazard index.  The Oral Reference Dose is an 956 

estimate of the average daily oral intake that is believed to pose no appreciable risk of harmful 957 

health effects (EPA 2005).  If the calculated hazard index is greater than 1, the individual is 958 

considered to be at some risk of adverse health effects as a result of exposure to the substance. 959 

C.2.1 Methods Used to Estimate Risks from Ingestion of Nonradioactive Contaminants 960 

Environmental media and foodstuffs collected on and near LANL are regularly analyzed for 961 

various nonradioactive contaminants.  Measured concentrations of contaminants in food, water, 962 

soils and sediments are used here to calculate the health risks to residents and special pathways 963 

receptors from the ingestion of those materials.  The same dietary intake assumptions used to 964 

calculate radiation dose and risk were used to estimate health risk from a range of nonradioactive 965 

contaminants, some of which occur naturally in the LANL environment and others that are a 966 

result of past LANL operations, natural processes, or human activities in the region. 967 

Naturally-occurring contaminants with possible health implications for residents include metals 968 

derived from local soil and rock that are consumed via ingestion of groundwater, surface water, 969 

soil, sediment and various foodstuffs.  As part of this group, arsenic and beryllium are known to 970 

be present in concentrations that represent a significant increment of ingestion risk.  971 

Contaminants known to have been released to the environment from site operations include 972 

nitrates and perchlorate, as well as various high explosives and organics.  These materials are 973 

present in groundwater and surface water on and near LANL, and therefore represent a potential 974 

direct impact on the health of the current population from past LANL operations.  Finally, 975 

residues from environmentally persistent pesticides used in the surrounding forests and 976 

agricultural land can be detected in various media, as can organic contaminants of natural (such 977 

as wildland fires) or undetermined origin.  These substances and others have been monitored, 978 

either regularly or episodically as part of the LANL Environmental Surveillance Program. 979 

Groundwater Ingestion 980 

To estimate human health impacts to the public, only contaminants that could be ingested by the 981 

postulated receptors were included in the impact calculations.  For the groundwater component 982 

of the ingestion pathway, only analysis results from the water supply wells were used to calculate 983 

the 95 percent upper confidence limit concentration. 984 

Groundwater at LANL occurs as a regional aquifer at depths ranging from 600 to 1,200 feet 985 

(180 to 370 meters) and as perched groundwater of limited thickness and horizontal extent, either 986 

in canyon alluvium or at intermediate depths of a few hundred feet.  All water produced by the 987 

Los Alamos County water supply system comes from the regional aquifer and meets Federal and 988 

state drinking water standards.  No drinking water is supplied from the alluvial and intermediate 989 

groundwater sources.  Water supply wells are present in Guaje Canyon, Pueblo Canyon, upper 990 

Los Alamos Canyon, Mortandad Canyon, Pajarito Canyon, and White Rock Canyon. 991 

Liquid effluent disposal is the primary means by which LANL contaminants have had an effect, 992 

albeit limited, on the regional aquifer.  Liquid effluent disposal at LANL has significantly 993 

degraded the quality of alluvial groundwater in some canyons.  Because flow through the 994 

underlying approximately 900-foot-thick (270-meter-thick) zone of unsaturated rock is slow, the 995 
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impact of effluent disposal is seen to a lesser degree in intermediate-depth perched groundwater 996 

and is only seen in a few wells that draw from the regional aquifer.  In general, groundwater 997 

quality would improve as outfalls are eliminated, the volume of liquid discharges is reduced, and 998 

the water quality (concentrations of contaminants) of the discharges is improved.  999 

During the last decade, EPA has recognized the potential for perchlorate toxicity at 1000 

concentrations in the parts per billion range.  No EPA regulatory limit exists for perchlorate in 1001 

drinking water, though several states have set limits in the range of 10 to 20 parts per billion. 1002 

EPA Region VI has established a level of 3.7 parts per billion. 1003 

LANL and the New Mexico Environment Department DOE Oversight Bureau have found 1004 

perchlorate in most groundwater samples analyzed from across northern New Mexico at 1005 

concentrations below 1 part per billion.  At LANL, perchlorate was the byproduct of the 1006 

perchloric acid used in nuclear chemistry research.  Water samples from most LANL locations 1007 

show low perchlorate concentrations, but samples taken downstream from inactive perchlorate 1008 

release sites show distinctly higher values.  1009 

As indicated by the LANL environmental surveillance program (LANL 2005b), the presence of 1010 

high metal values (compared with regulatory standards) in groundwater samples is believed to be 1011 

due to ubiquitous well-sampling-related issues rather than to contamination resulting from LANL 1012 

operations.  Well-drilling fluids; the metal in well casings, fittings, and pump housings; dissolved 1013 

surface minerals from the aquifer’s rock framework; and alterations to aquifer water chemistry 1014 

due to the presence of a well all may contribute to increases of some metal values. 1015 

Arsenic was detected in measurable amounts in some water supply wells.  As noted in 1016 

Appendix D of the 1999 SWEIS, the primary sources of arsenic in food and water sources in the 1017 

LANL area are naturally-occurring soil and basalt.  The concentrations of arsenic in groundwater 1018 

supply wells are not significantly different between Los Alamos and San Ildefonso.  The main 1019 

use of arsenic in the U.S. is pesticide formulation, and LANL does not use large amounts of 1020 

arsenic in any of its research and development or processing activities. 1021 

Some supply wells have shown elevated levels of nitrate.  LANL environmental surveillance 1022 

program results (LANL 2005b) indicate that a possible source of these contaminants is effluent 1023 

from a local sewage treatment plant.  In addition, some past effluent discharges from the 1024 

Radioactive Liquid Waste Treatment Facility contained high levels of nitrates (LANL 2004b). 1025 

The LANL environmental surveillance program analyzed samples from selected springs and 1026 

wells for organic constituents.  Samples were analyzed for some or all of the following types of 1027 

organics: volatile organic compounds, semivolatile organic compounds, polychlorinated 1028 

biphenyls, pesticides, diesel-range organics, and high explosives (HMX, RDX, TNT).  Certain 1029 

organic compounds used in analytical laboratories are frequently detected in samples, probably as 1030 

a result of contamination introduced by the laboratory process.  These compounds include 1031 

acetone, methylene chloride, 2-butanone, and bis(2-ethylhexyl)phthalate.  Since there was no 1032 

definitive evidence that these compounds were introduced as part of the laboratory process, they 1033 

were conservatively retained as part of the group of organics considered as contributing to risk 1034 

from ingestion of groundwater. 1035 
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Volatile and semi-volatile organic compounds were not found in any of the water supply wells in 1036 

significant concentrations; therefore, they were not included in the group of compounds that 1037 

contribute to risk from groundwater consumption. 1038 

High-explosive compounds also were not found in statistically significant quantities in the water 1039 

supply wells.  They have been found in other regional aquifer wells, however, and are a known 1040 

contaminant in surface waters and sediments.  As a result, any supply well sample results 1041 

containing high-explosive compounds were conservatively retained for consideration. 1042 

In August 2004, the LANL environmental surveillance program identified several positive 1043 

pesticide results, notably results for 4,4'-DDT and 4,4'-DDE, in LANL samples.  These results 1044 

were not supported by previous data or by process knowledge at the sample locations. 1045 

Subsequent examination of the data revealed that some glassware used in the process was only 1046 

rinsed, without further cleaning, between uses.  This finding meant that pesticide contamination 1047 

could be transferred from one sample to another during the sample preparation.  As a result, all 1048 

pesticide results for 2004 are considered unusable (LANL 2005b). 1049 

Table C–43 shows the contribution to health risk to the offsite resident receptor from ingestion 1050 

of trace metals, nitrates, perchlorate, and organic compounds in groundwater.  Arsenic, the 1051 

contaminant with the highest Hazard Index and cancer risk, occurs naturally at relatively high 1052 

concentrations in soil and groundwater throughout northern New Mexico.  Arsenic is not known 1053 

to have been used in significant quantities at LANL and the elevated groundwater concentrations 1054 

do not appear to be related to any past or current LANL operations or effluents.  Vanadium, the 1055 

contaminant with the second-highest Hazard Index, is also a naturally-occurring trace element in 1056 

the region.  Elevated concentrations of vanadium seen in surface water and groundwater samples 1057 

do not appear to be related to any past or current LANL operations or effluents.  See Section C.2 1058 

for additional information. 1059 

Surface Water and Sediment Ingestion  1060 

LANL personnel monitor surface water and stream sediments in northern New Mexico and 1061 

southern Colorado to evaluate the potential environmental effects of LANL operations.  LANL 1062 

personnel analyze samples for radionuclides, high explosives, metals, a wide range of organic 1063 

compounds, and (for surface water) general chemistry. 1064 

Watercourses that drain from LANL property are dry most of the year.  No perennial surface 1065 

water extends completely across LANL in any canyon.  The canyons consist of over 85 miles 1066 

(140 kilometers) of watercourses located within LANL and Los Alamos Canyon upstream of the 1067 

site.  Of the 85 (140 kilometers) miles of watercourse, approximately 2 miles (3.2 kilometers) are 1068 

naturally perennial, and approximately 3 miles (4.8 kilometers) are perennial waters created by 1069 

effluent.  The remaining 80 or more miles (130 kilometers) of watercourse dry out for varying 1070 

lengths of time.  The driest segments may flow only in response to local precipitation or 1071 

snowmelt.  Although most of the watercourses are dry throughout the year, occasional floods can 1072 

redistribute sediment in a streambed to locations far downstream from where a release or spill 1073 

occurs. 1074 
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Table C–43  Hazard Index and Cancer Risk to the Offsite Resident Receptor from the Ingestion of 1075 

Nonradioactive Contaminants in Groundwater 1076 

 Groundwater Consumption:  1.51 Liters per Day Average, 2.44 Liters per Day High Intake 1077 

Analytes 

95% UCL 
Concentration 

(µg/L) 

Average Chronic 
Daily Intake 
(mg/kg-day) 

High Chronic 
Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average Case 
Hazard 
Index 

High Intake 
Hazard 
Index 

Average Case 
Cancer Risk 

High Intake 
Cancer Risk 

Silver 1.08 0.0000227 0.0000367 0.005  0.00454 0.00735   

Aluminum 176 0.0037 0.00599 1.00  0.0037 0.00599   

Arsenic 13 0.00027 0.000443 0.0003 1.5 0.912 1.48 0.00041 0.000664 

Boron 1,350 0.0283 0.0459 0.2  0.142 0.229   

Barium 182 0.00383 0.0062 0.2  0.0192 0.0310   

Beryllium 0.229 4.80 × 10-6 7.77 × 10-6 0.002 4.3 0.0024 0.0039 0.0000206 0.0000334 

Cadmium 0.164 3.43 × 10-6 5.56 × 10-6 0.0005 0.0018 0.00687 0.0111 6.18 × 10-9 1.00 × 10-8 

Perchlorate 2.88 0.00006 0.0000987 0.0007  0.0863 0.140   

Cobalt 2.95 0.0000619 0.0001 0.02  0.00309 0.00501   

Chromium 8.48 0.000178 0.00029 1.5  0.000119 0.000192   

Copper 22.9 0.000481 0.00079 0.037  0.013 0.021   

Mercury 0.248 5.21 × 10-6 8.43 × 10-6 0.0003  0.0174 0.0281   

Manganese 12.6 0.000265 0.000429 0.047  0.00564 0.00912   

Molybdenum 33.3 0.0007 0.00113 0.005  0.14 0.227   

Nickel 4.45 0.0000935 0.00015 0.02  0.00468 0.00757   

Nitrate 1,910 0.0402 0.065 1.6  0.0251 0.0406   

Lead 5.21 0.00011 0.000177 0.0014  0.0781 0.126   

Antimony 0.419 8.79 × 10-6 0.0000142 0.0004  0.022 0.0356   

Selenium 6.55 0.00014 0.000223 0.005  0.0275 0.0446   

Tin 5.46 0.00012 0.000186 0.6  0.000191 0.00031   

Strontium 835 0.0175 0.0284 0.6  0.0292 0.0473   

Thallium 0.318 6.68 × 10-6 0.0000108 0.00008  0.0835 0.135   

Uranium 0.875 0.0000184 0.0000298 0.0006  0.0306 0.0496   

Vanadium 3.65 0.00077 0.00124 0.001  0.766 1.24   

Zinc 189 0.00397 0.00643 0.3  0.0132 0.0214   
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Analytes 

95% UCL 
Concentration 

(µg/L) 

Average Chronic 
Daily Intake 
(mg/kg-day) 

High Chronic 
Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average Case 
Hazard 
Index 

High Intake 
Hazard 
Index 

Average Case 
Cancer Risk 

High Intake 
Cancer Risk 

Acetone 10.6 0.00022 0.00036 0.9  0.000246 0.00399   

Bis(2-ethylhexyl)phthalate 1.59 0.0000334 0.0000541 0.02 0.014 0.00167 0.0027 4.67 × 10-7 7.57 × 10-7 

Butanone(2) 0.36 7.56 × 10-6 0.0000122 0.6  0.0000126 0.0000204   

Chloromethane 1.22 0.0000256 0.0000415 0.026 0.0063 0.000985 0.0016 1.61 × 10-7 2.61 × 10-7 

Heptachlor epoxide 0.01 2.10 × 10-7 3.40 × 10-7 0.0000130 9.1 0.0162 0.0262 1.91 × 10-6 3.09 × 10-6 

Methylene chloride 3.7 0.0000777 0.000126 0.06 0.0075 0.0013 0.0021 5.83 × 10-7 9.44 × 10-7 

RDX 0.25 5.25 × 10-6 8.50 × 10-6 0.003 0.11 0.00175 0.00283 5.78 × 10-7 9.35 × 10-7 

Styrene 0.78 0.0000164 0.0000265 0.2  0.0000819 0.000133   

Tetrachloroethene 0.92 0.0000193 0.0000313 0.06 0.2 0.000322 0.000521 3.86 × 10-6 6.26 × 10-6 

Tetryl 0.04 8.40 ×10-7 1.36 × 10-6 0.004  0.000210 0.000340   

kg = kilogram, L = liter, mg = milligram, µg = microgram, RDx = hexahydro-1, 3, 5-trinitro-1, 3, 5-triazine, RfD = Reference Dose, UCL = upper confidence limit. 
Notes:  Chronic Intake (mg/kg-day) = Water Concentration (µg/L) × Consumption rate (L/day) × 1 × 10-3 (mg/µg) × 1/Body Weight (1/71.8 kg).  Shaded cells in Slope Factor 
and Cancer Risk columns indicate no known human chemical cancer risk. 
 

 1078 

 1079 
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The overall quality of most surface water in the Los Alamos area is very good, with very low 1080 

levels of dissolved solutes.  Of the more than 100 analytes tested in sediment and surface water 1081 

within LANL, most are at concentrations far below regulatory standards or risk-based advisory 1082 

levels.  Nearly every major watershed, however, shows indications of some effect from LANL 1083 

operations, often for just a few analytes. 1084 

Although many of the above-background results in sediment and surface water are from the 1085 

major liquid effluent discharges, other possible sources include isolated spills, former 1086 

photographic-processing facilities, highway runoff, and residual ash from the Cerro Grande Fire. 1087 

At monitoring locations below other industrial or residential areas, particularly in the Los 1088 

Alamos and Pueblo Canyon watersheds, above-background contaminant levels reflect 1089 

contributions from non-LANL sources such as urban runoff. 1090 

Guaje Canyon is a major tributary in the Los Alamos Canyon watershed that heads in the 1091 

Sierra de los Valles and lies north of LANL.  The canyon has not received any effluent from 1092 

LANL activities.  Concentrations of metals, organics, and radionuclides in Guaje Canyon base 1093 

flow and sediments were below regulatory limits or screening levels.  Active channel sediments 1094 

contained background ranges of metals and radionuclides. 1095 

Los Alamos Canyon, including Bayo, Acid, Pueblo, and DP Canyons, has a large drainage that 1096 

heads in the Sierra de los Valles.  Land in the Los Alamos Canyon watershed has been 1097 

continuously used since the mid-1940s, with operations conducted at some time in all of the 1098 

subdrainages.  Each of the canyons draining the watershed also receives urban runoff from the 1099 

Los Alamos town site. 1100 

Nonradiological contaminants detected at significant concentrations in the Los Alamos Canyon 1101 

watershed include polychlorinated biphenyls, benzo(a)pyrene, mercury, copper, lead, and zinc.  1102 

Analysis detected benzo(a)pyrene in sediment samples from Acid Canyon above Pueblo; the 1103 

LANL environmental surveillance staff concluded that the major source of benzo(a)pyrene in the 1104 

drainage was urban runoff rather than a LANL-related source (LANL 2005b). 1105 

Mercury was detected in Los Alamos Canyon above DP Canyon.  LANL sources of mercury and 1106 

polychlorinated biphenyls are known to exist in the drainage system, and erosion control features 1107 

have been installed near the sources to minimize downstream movement.  Elevated 1108 

concentrations of copper, lead, and zinc were detected in DP Canyon above LANL facilities and 1109 

are likely derived from urban runoff sources rather than LANL operations. 1110 

Sandia Canyon begins on the Pajarito Plateau within TA-3 and has a total drainage area of about 1111 

5.5 square miles.  This relatively small drainage extends eastward across the central part of 1112 

LANL and crosses San Ildefonso Pueblo land before joining the Rio Grande.  Effluent discharges 1113 

primarily from power plant blowdown support perennial flow conditions along a 2-mile 1114 

(3.2-kilometer) reach.  The upper portion of the canyon contains some of the highest 1115 

polychlorinated biphenyl concentrations of any watercourse within LANL boundaries.  1116 

Downstream sediment concentrations of polychlorinated biphenyls decline quickly and are near 1117 

background ranges at the LANL downstream boundary.  Along an approximately 2-mile 1118 

(3.2-kilometer) segment are found above-background concentrations of chromium, copper, 1119 
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mercury, and zinc in surface water and sediments.  Measurements in 2004 also found 1120 

concentrations of dissolved copper and lead above regulatory standards.  1121 

Mortandad Canyon begins on the Pajarito Plateau near the main complex at TA-3.  The canyon 1122 

crosses San Ildefonso Pueblo land before joining the Rio Grande.  Analysis detected dissolved 1123 

copper concentrations and benzo(a)pyrene above screening levels; potential sources are many 1124 

and include road runoff, ash from the Cerro Grande Fire, and industrial sources.  1125 

Pajarito Canyon begins on the flanks of the Sierra de los Valles on U.S. Forest Service lands.  1126 

The canyon crosses the south-central part of LANL before entering Los Alamos County lands in 1127 

White Rock.  Dissolved copper concentrations greater than the regulatory standards were 1128 

detected in channels throughout the Pajarito Canyon watershed.  A review of sediment data from 1129 

the drainage did not indicate a LANL source for the copper.  In 2004, a sediment sample from 1130 

Pajarito Canyon contained many metals and radionuclides at concentrations two to five times 1131 

above background levels (LANL 2005b).  Concentrations of organic compounds in sediments 1132 

from Pajarito Canyon are far below EPA residential soil screening levels, with the exception of 1133 

benzo(a)pyrene.  Low levels of polychlorinated biphenyls were detected in sediments.  1134 

Polychlorinated biphenyls were not detected in stormwater runoff samples.  1135 

Water Canyon heads on the flanks of the Sierra de los Valles on U.S. Forest Service land and 1136 

extends across LANL to the Rio Grande.  Water Canyon and its tributary Cañon de Valle pass 1137 

through the southern portion of LANL where explosives development and testing has been 1138 

conducted in the past and continues to take place.  Elevated concentrations of barium, HMX, and 1139 

RDX have been measured in sediment and surface water. 1140 

Tables C–44 and C–45 show the contribution to health risk to the recreational user receptor from 1141 

ingestion of metals, nitrates, perchlorate, and organic compounds in surface water and sediment.  1142 

Table C–46 shows the health risk to the offsite resident receptor from ingestion of contaminants 1143 

in sediment that may be transported offsite by streams and seasonal runoff. 1144 

Soil Ingestion  1145 

In the past, soils within and around LANL were analyzed for 22 light, heavy, and nonmetal trace 1146 

elements (occurrence in amounts less than 1,000 micrograms per gram in soil) and 3 light and 1147 

heavy abundant elements (occurrence in amounts greater than 1,000 micrograms per gram in 1148 

soil).  Most of these elements, with the exception of barium, beryllium, mercury, and lead, were 1149 

either below the limits of detection or within the regional statistical reporting limits.  Therefore, 1150 

recent analyses only address the four metals that were consistently detected above the limit of 1151 

detection in past years (barium, beryllium, mercury, and lead).  In general, very few individual 1152 

sites from either perimeter or onsite areas had barium, beryllium, mercury, or lead concentrations 1153 

above the regional statistical reporting limits, and these concentrations were far below the 1154 

screening action levels. 1155 
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Table C–44  Hazard Index and Cancer Risk to the Recreational User Receptor from the Ingestion of 1156 

Nonradioactive Contaminants in Surface Water 1157 

 Surface Water Consumption:  5.34 Liters per Year Average, 8.64 Liters per Year High Intake 1158 

Analytes 

95% UCL 
Concentration 

(µg/L) 

Average 
Chronic Daily 

Intake 
(mg/kg-day) 

High 
Chronic 

Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average Case 
Hazard Index 

High Intake 
Hazard Index 

Average Case 
Cancer Risk 

High Intake 
Cancer Risk 

 Silver 5.19 1.06 × 10-6 1.71 × 10-6 0.005  0.000212 0.0003   

 Aluminum 129,000 0.0263 0.0426 1.00  0.0263 0.0426   

 Arsenic 2.89 5.89 × 10-6 9.53 × 10-6 0.0003 1.50 0.0196 0.0318 8.84 × 10-6 0.0000143 

 Boron 231 0.0000471 0.0000762 0.2  0.000236 0.0004   

 Barium 3,270 0.000666 0.00108 0.2  0.00333 0.00539   

 Beryllium 13.4 2.72 × 10-6 4.41 × 10-6 0.002 4.30 0.00136 0.0022 0.0000117 0.0000189 

 Cadmium 10.4 2.11 × 10-6 3.42 × 10-6 0.0005 0.0018 0.00423 0.00684 3.80 × 10-9 6.15 × 10-9 

 Perchlorate 16.8 3.42 × 10-6 5.53 × 10-6 0.0007  0.00489 0.00791   

 Cobalt 54.2 0.0000111 0.0000179 0.02  0.000553 0.00089   

 Chromium 117 0.0000238 0.0000385 1.5  0.0000159 0.0000257   

 Copper 115 0.0000234 0.0000378 0.037  0.000632 0.00102   

 Mercury 0.389 7.94 × 10-8 1.28 × 10-7 0.0003  0.000265 0.000428   

 Manganese 11,200 0.0029 0.00371 0.047  0.0488 0.0789   

 Molybdenum 23.5 4.80 × 10-6 7.76 × 10-6 0.005  0.000959 0.00155   

 Nickel 73.8 0.0000151 0.0000243 0.02  0.000753 0.00122   

 Nitrate 21,200 0.0043 0.007 1.60  0.0027 0.00437   

 Lead 191 0.0000390 0.0000631 0.0014  0.0278 0.045   

 Antimony 72 0.0000147 0.0000238 0.0004  0.0367 0.0594   

 Selenium 9.36 1.91 × 10-6 3.09 × 10-6 0.005  0.000382 0.0006   

 Tin 8.98 1.83 × 10-6 2.96 × 10-6 0.6  3.05 × 10-6 4.94 × 10-6   

 Strontium 711 0.000145 0.0002 0.6  0.000242 0.0004   

 Thallium 9.20 1.88 × 10-6 3.04 × 10-6 0.00008  0.0235 0.0379   

 Uranium 79.3 0.0000162 0.0000262 0.0006  0.0270 0.0436   

 Vanadium 150 0.0000306 0.0000496 0.001  0.0306 0.0496   
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Analytes 

95% UCL 
Concentration 

(µg/L) 

Average 
Chronic Daily 

Intake 
(mg/kg-day) 

High 
Chronic 

Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average Case 
Hazard Index 

High Intake 
Hazard Index 

Average Case 
Cancer Risk 

High Intake 
Cancer Risk 

 Zinc 862 0.000176 0.000284 0.3  0.00586 0.000948   

 Acetone 78.3 0.000016 0.0000258 0.9  0.0000177 0.0000287   

 AROCLOR 1260 0.5 1.02 × 10-7 1.65 × 10-7  2.00   2.04 × 10-7 3.30 × 10-7 

 Benzo(a)pyrene 3.85 7.85 × 10-7 1.27 × 10-6  7.30   5.73 × 10-6 9.27 × 10-6 

 Bis(2-ethylhexyl)phthalate 10.9 2.23 × 10-6 3.61 × 10-6 0.02 0.014 0.000111 0.00018 3.12 × 10-8 5.05 × 10-8 

 HMX 150 0.0000307 0.0000496 0.05  0.000613 0.000992   

 RDX 7.78 1.59 × 10-6 2.57 × 10-6 0.003 0.11 0.000529 0.000856 1.75 × 10-7 2.82 × 10-7 

 Trinitrotoluene 0.35 7.14 × 10-8 1.16 × 10-7 0.0005 0.03 0.000143 0.000231 2.14 × 10-9 3.47 × 10-9 

HMx = octahydro-1, 3, 5, 7-tetranitro-3, 5, 7-tetrazocine, kg = kilogram, L = liter, mg = milligram, µg = microgram, RfD = Reference Dose, UCL = upper confidence limit. 
Notes:  Chronic Intake (mg/kg-day) = Water Concentration (µg/L) × Consumption rate (L/day) × 1 × 10-3 (mg/µg) × 1/Body Weight (1/71.8 kg).  Shaded cells in Slope Factor 
and Cancer Risk columns indicate no known human chemical cancer risk. 
 

Table C–45  Hazard Index and Cancer Risk to the Recreational User Receptor from the Ingestion of 1159 

Nonradioactive Contaminants in Sediment 1160 
 Sediment Consumption:  1.07 g per Year Average, 4.27 g per Year High Intake 1161 

Analytes 

95% UCL 
Concentration 

(µg/g) 

Average 
Chronic 

Daily Intake 
(mg/kg-day) 

High Chronic 
Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average 
Case 

Hazard 
Index 

High Intake 
Hazard 
Index 

Average Case 
Cancer Risk 

High Intake 
Cancer Risk 

Silver 1.95 7.97 × 10-8 3.18 × 10-7 0.005  0.0000159 0.0000636   

Aluminum 16,400 0.00067 0.00268 1  0.00067 0.00268   

Arsenic 3.75 1.53 × 10-7 6.11 × 10-7 0.0003 1.5 0.00059 0.00204 2.29 × 10-7 9.16 × 10-7 

Boron 5.9 2.41 × 10-7 9.61 × 10-7 0.2  1.20 × 10-6 4.81 × 10-6   

Barium 244 9.95 × 10-6 0.0000398 0.2  0.0000498 0.000199   

Beryllium 1.1 4.49 × 10-8 1.79 × 10-7 0.002 4.3 0.0000225 0.0000897 1.93 ×10-7 7.72 × 10-7 

Cadmium 0.841 3.43 × 10-8 1.37 × 10-7 0.0005 0.0018 0.0000686 0.00274 6.17 × 10-11 2.47 × 10-10 

Cobalt 5.37 2.19 × 10-7 8.75 × 10-7 0.02  0.0000110 0.0000438   

Chromium 30.7 1.25 × 10-6 5.01 × 10-6 1.5  8.35 × 10-7 3.34 × 10-6   

Copper 19.4 7.92 × 10-7 3.16 × 10-6 0.037  0.0000214 0.0000855   
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Analytes 

95% UCL 
Concentration 

(µg/g) 

Average 
Chronic 

Daily Intake 
(mg/kg-day) 

High Chronic 
Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average 
Case 

Hazard 
Index 

High Intake 
Hazard 
Index 

Average Case 
Cancer Risk 

High Intake 
Cancer Risk 

Mercury 0.103 4.21 × 10-9 1.68 × 10-8 0.0003  0.0000140 0.0000561   

Manganese 824 0.0000336 0.000134 0.047  0.000715 0.00286   

Molybdenum 1.88 7.69 × 10-8 3.07 × 10-7 0.005  0.0000154 0.0000614   

Nickel 10.8 4.41 × 10-7 1.76 × 10-6 0.02  0.0000221 0.0000882   

Lead 24.9 1.02 × 10-6 4.06 × 10-6 0.00140  0.000726 0.0029   

Antimony 0.197 8.04 × 10-9 3.21 × 10-8 0.0004  0.0000201 0.0000803   

Selenium 3.80 1.55 × 10-7 6.20 × 10-7 0.005  0.0000310 0.000124   

Tin 8.89 3.63 × 10-7 1.45 × 10-6 0.6  6.04 × 10-7 2.41 ×10-6   

Strontium 51.9 2.12 × 10-6 8.45 × 10-6 0.6  3.53 × 10-6 0.0000141   

Thallium 0.232 9.48 × 10-9 3.79 × 10-8 8.00 × 10-5  0.000118 0.000473   

Vanadium 23.9 9.77 × 10-7 3.90 × 10-6 0.001  0.000977 0.0039   

Zinc 148 6.04 × 10-6 0.0000241 0.3  0.0000201 0.0000804   

AROCLOR 1260 165 6.72 × 10-6 0.0000268  2.00   0.0000134 0.0000537 

Benzo(a)anthracene 1,010 0.0000413  0.000165  0.73   0.0000302 0.000121 

Benzo(a)pyrene 741 0.0000303 0.000121  7.3   0.000221 0.000882 

Benzo(b)fluoranthene 982 0.0000401 0.000160  0.73   0.0000293 0.000117 

Bis(2-
ethylhexyl)phthalate 2,310 0.0000945 0.000377 0.02 0.014 0.00472 0.0189 1.32 × 10-6 5.28 × 10-6 

HMX 1,100 0.0000448 0.000179 0.05  0.000896 0.00358   

RDX 1,130 0.0000460 0.000184 0.003 0.11 0.0153 0.0612 5.06 × 10-6 0.0000202 

Trinitrotoluene 199 8.14 × 10-6 0.0000325 0.0005 0.03 0.0163 0.065 2.44 × 10-7 9.75 × 10-7 

g = grams, HMx = octahydro-1, 3, 5, 7-tetranitro-3, 5, 7-tetrazocine, kg = kilogram, L = liter, mg = milligram, µg = microgram, RDx = hexahydro-1, 3, 5-trinitro-1, 
3, 5-triazine, RfD = Reference Dose, UCL = upper confidence limit. 
Notes:  Chronic Intake (mg/kg-day) = Sediment Concentration (µg/g) × Consumption rate (g/day) × 1 × 10-3 (mg/µg) × 1/Body Weight (1/71.8 kg).  Shaded cells in Slope 
Factor and Cancer Risk columns indicate no known human chemical cancer risk. 
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Table C–46  Hazard Index and Cancer Risk to the Offsite Resident Receptor from the Ingestion of 1162 

Nonradioactive Contaminants in Sediment 1163 

 Sediment Consumption:  36.5 g per Year Average, 146 g per Year High Intake 1164 

Analytes 

95% UCL 
Concentration 

(µg/g) 

Average 
Chronic Daily 

Intake 
(mg/kg-day) 

High Daily 
Intake 

(mg/kg-day) 
Oral RfD 

(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average Case 
Hazard Index 

High Intake 
Hazard 
Index 

Average 
Case 

Cancer 
Risk 

High Intake 
Case Cancer 

Risk 
Silver 0.921 1.28 × 10-6 5.13 × 10-6 0.005  0.000256 0.00103   

Aluminum 40,000 0.0556 0.223 1  0.056 0.223   

Arsenic 6.28 8.73 × 10-6 0.0000350 0.0003 1.5 0.0291 0.117 0.0000131 0.0000525 

Boron 15.3 0.0000212 0.0000851 0.2  0.000106 0.000426   

Barium 371 0.0005 0.00207 0.2  0.00258 0.0103   

Beryllium 2.00 2.78 × 10-6 0.0000111 0.002 4.3 0.00139 0.0056 0.0000119 0.0000478 

Cadmium 1.08 1.50 × 10-6 6.03 × 10-6 0.0005 0.0018 0.00301 0.0121 2.71 × 10-9 1.08 × 10-8 

Cobalt 11.5 0.0000160 0.0000643 0.02  0.000802 0.00321   

Chromium 24.7 0.0000343 0.000138 1.5  0.0000229 0.0000917   

Copper 26.0 0.0000361 0.000145 0.037  0.000976 0.00391   

Mercury 0.143 1.99 × 10-7 7.96 × 10-7 0.0003  0.000662 0.00265   

Manganese 1,370 0.0019 0.00761 0.047  0.0404 0.162   

Molybdenum 0.809 1.13 × 10-6 4.51 × 10-6 0.005  0.000225 0.000902   

Nickel 22.8 0.0000316 0.000127 0.02  0.00158 0.00634   

Lead 26.8 0.0000372 0.000149 0.0014  0.0266 0.106   

Antimony 0.14 1.94 × 10-7 7.79 × 10-7 0.0004  0.000486 0.00195   

Selenium 1.55 2.15 × 10-6 8.63 × 10-6 0.005  0.000431 0.00173   

Tin 2.74 3.81 × 10-6 0.0000153 0.6  6.35 × 10-6 0.0000254   

Strontium 212 0.000294 0.00118 0.6  0.000490 0.00196   

Thallium 0.400 5.57 × 10-7 2.23 × 10-6 0.00008  0.00696 0.0279   

Vanadium 51.1 0.000071 0.000285 0.001  0.071 0.285   

Zinc 96.6 0.000134 0.000538 0.3  0.000447 0.00179   

AROCLOR 1260 12.0 0.0000167 0.0000668  2.00   0.0000334 0.000134 

Bis(2-
ethylhexyl)phthalate 

198 0.000275 0.0011 0.02 0.014 0.00138 0.055 3.85 × 10-6 0.0000154 

g = grams, kg = kilogram, L = liter, mg = milligram, µg = microgram, RfD = Reference Dose, UCL = upper confidence limit. 
Notes:  Chronic Intake (mg/kg-day) = Sediment Concentration (µg/g) × Consumption rate (g/day) × 1 × 10-3 (mg/µg) × 1/Body Weight (1/71.8 kg).  Shaded cells in Slope Factor 
and Cancer Risk columns indicate no known human chemical cancer risk. 
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A comparison of the means of these elements collected in soils from perimeter and onsite areas 1165 

with those from regional areas shows that the concentrations of beryllium, mercury, and lead in 1166 

soils collected from onsite areas were significantly higher than concentrations from regional 1167 

soils.  Although beryllium, mercury, and lead concentrations in soils from onsite areas were 1168 

statistically higher than in regional soils, the differences were very small. 1169 

Tables C–47 and C–48 show the contribution to health risk to the offsite resident and the 1170 

recreational user receptors from the ingestion of trace metals in surface soil. 1171 

Produce and Fish Ingestion 1172 

A wide variety of wild and domestic edible vegetable, fruit, grain, and animal products are 1173 

harvested in the area surrounding LANL.  Ingestion of foodstuffs constitutes an important 1174 

pathway by which nonradioactive contaminants can be transferred to humans.  Therefore, 1175 

foodstuff samples are routinely collected (fruits, vegetables, grains, fish, milk, eggs, honey, 1176 

herbal teas, mushrooms, pinyon nuts, domestic animals, and large and small game animals) from 1177 

the surrounding area and communities to determine the impacts of LANL operations on the 1178 

human food chain. 1179 

The metal elements analyzed in food were either those that have been consistently detected above 1180 

the limit of detection in past years, those that have a history of use at LANL, or those that have 1181 

been detected in significantly higher concentrations in soils.  Of the five metals analyzed in 1182 

produce collected from perimeter and onsite areas, only three (barium, lead, and selenium) were 1183 

found to be above their limits of detection; beryllium and mercury were below the limits of 1184 

detection.  Of the three elements that were found to be above their limits of detection, all were 1185 

within regional statistical reporting limits.  As a group, the levels of all of the metal elements 1186 

analyzed in produce from all perimeter and onsite areas were not significantly higher than those 1187 

in produce collected from regional areas.  Of special note is that beryllium and lead were found at 1188 

significantly higher levels in soils collected in perimeter and onsite areas, but were not found at 1189 

significantly higher levels in produce collected from perimeter or onsite areas than in produce 1190 

collected from around the region. 1191 

Monitoring results reported in 2002 (LANL 2004b) show trace elements in produce collected 1192 

before and after the Cerro Grande Fire.  From almost all sites, only selenium was present in 1193 

higher concentrations in produce collected after the Cerro Grande Fire than in produce collected 1194 

before the fire.  It is hard to say that selenium concentrations in produce collected from these 1195 

sites increased because of the Cerro Grande Fire because (1) no other trace elements were 1196 

elevated after the fire, and (2) selenium concentrations in soil samples collected from these same 1197 

sites in 2000 and 2002 were not significantly higher than in soils collected in 1999. 1198 

The 2003 Environmental Surveillance Report presents the results of a special study on 1199 

perchlorates found in vegetables and irrigation waters (LANL 2004d).  Perchlorates are used at 1200 

LANL in explosive and actinide research and were released into the environment as treated and 1201 

untreated effluent discharges.  They are highly soluble, mobile, and long-lived, and they have 1202 

migrated from shallow depths to deeper groundwater levels within LANL lands.  Perchlorates are  1203 
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Table C–47  Hazard Index and Cancer Risk to the Offsite Resident Receptor from the Ingestion of 1204 

Nonradioactive Contaminants in Soil 1205 

  Soil Consumption:  36.5 g per Year Average, 146 g per Year High Intake 1206 

Analytes 

95% UCL 
Concentration 

(µg/g) 

Average Chronic 
Daily Intake 
(mg/kg-day) 

High Chronic 
Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average Case 
Hazard Index 

High Intake 
Hazard Index 

Average Case 
Cancer Risk 

High Intake 
Cancer Risk 

Barium 164 0.000229 0.001 0.2  0.00114 0.00458   

Beryllium 0.924 1.28 × 10-6 5.15 × 10-6 0.002 4.3 0.000642 0.00257 5.52 × 10-6 0.0000221 

Mercury 0.0222 3.08 × 10-8 1.24 × 10-7 0.0003  0.000103 0.000412   

Lead 23.5 0.0000326 0.000131 0.0014  0.0233 0.0934   

Selenium 0.13 1.81 × 10-7 7.24 × 10-7 0.005  0.0000361 0.000145   

g = grams, kg = kilogram, L = liter, mg = milligram, µg = microgram, RfD = Reference Dose, UCL = upper confidence limit. 
Notes:  Chronic Intake (mg/kg-day) = Soil Concentration (µg/g) × Consumption rate (g/day) × 1 × 10-3 (mg/µg) × 1/Body Weight (1/71.8 kg).  Shaded cells in Slope Factor and 
Cancer Risk columns indicate no known human chemical cancer risk. 
  

 1207 

Table C–48  Hazard Index and Cancer Risk to the Recreational User Receptor from the Ingestion of 1208 

Nonradioactive Contaminants in Soil 1209 

  Soil Consumption:  1.07 g per Year Average, 4.27 g per Year High Intake 1210 

Analytes 

95% UCL 
Concentration 

(µg/g) 

Average Chronic 
Daily Intake 
(mg/kg-day) 

High Chronic 
Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average Case 
Hazard Index 

High Intake 
Hazard Index 

Average 
Case Cancer 

Risk 
High Intake 
Cancer Risk 

Barium 184 7.52 × 10-6 0.0000301 0.2  0.0000376 0.000150   

Beryllium 0.932 3.80 × 10-8 1.52 × 10-7 0.002 4.3 0.0000190 0.0000760 1.64 × 10-7 6.53 × 10-7 

Mercury 0.0242 9.87 × 10-10 3.94 × 10-9 0.0003  3.29 × 10-6 0.0000131   

Lead 18.3 7.48 × 10-7 2.99 × 10-6 0.0014  0.000534 0.00213   

g = grams, kg = kilogram, L = liter, mg = milligram, µg = microgram, RfD = Reference Dose, UCL = upper confidence limit. 
Notes:  Chronic Intake (mg/kg-day) = Soil Concentration (µg/g) × Consumption rate (g/day) × 1 × 10-3 (mg/µg) × 1/Body Weight (1/71.8 kg).  Shaded cells in Slope Factor and 
Cancer Risk columns indicate no known human chemical cancer risk. 
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readily taken up by plants, and the major source of water for home garden irrigation in the Los 1211 

Alamos vicinity is from deep groundwater sources.  Perchlorates inhibit thyroid function, but 1212 

there is no current Federal standard for protection of human health.  Therefore, a special study 1213 

was conducted to evaluate the possible existence of perchlorates in locally grown foods.  Results 1214 

showed no perchlorate concentrations in any of the vegetable samples or water samples above the 1215 

minimum reporting level or the minimum detection level. 1216 

The 2004 Environmental Surveillance Report (LANL 2005b) discussed the results of a special 1217 

monitoring study to identify polychlorinated biphenyls in the Rio Grande.  Polychlorinated 1218 

biphenyls are extensively distributed worldwide and are ubiquitous in the environment.  Concern 1219 

has existed for years that LANL has released polychlorinated biphenyls into the environment that 1220 

may have reached the Rio Grande.  From 1997 to 2002, studies were conducted on 1221 

polychlorinated biphenyls in fish taken from the Rio Grande and from Cochiti and Abiquiu 1222 

reservoirs.  One of the goals of the studies was to determine whether LANL has contributed to 1223 

the polychlorinated biphenyl burdens.  Results showed only a small amount of similarity between 1224 

the type of aroclors indicated in the Rio Grande below LANL and aroclors known to exist at 1225 

LANL.  In addition, the studies concluded that, for the particular time period studied, LANL was 1226 

not likely contributing polychlorinated biphenyls to the Rio Grande as indicated by the 1227 

statistically similar total polychlorinated biphenyls concentrations at the two stations above 1228 

LANL and the station immediately below LANL.  This same conclusion was made in reports on 1229 

the previous fish studies. 1230 

Fish normally collected each year include two types: predators and bottom-feeders.  In any given 1231 

year, predator fish may include the following: northern pike (Esox lucius), largemouth bass 1232 

(Micropterus salmoides), smallmouth bass (Micropterus dolomieui), white crappie (Pomoxis 1233 

annularis), brown trout (Salmo trutta), white bass (Morone chrysops), and walleye (Stizostedion 1234 

vitreum).  Similarly, bottom-feeding fish may include the following: white sucker (Catostomus 1235 

commersoni), channel catfish (Ictalurus punctatus), carp (Cyprinus carpio), and carp sucker 1236 

(Carpiodes carpio).  Bottom-feeding fish are better indicators of environmental contamination 1237 

than predator game fish because the bottom-feeding fish forage on the bottom where 1238 

contaminants readily bind to sediments. 1239 

In general, most of the trace elements in both predator and bottom-feeding fish collected 1240 

upstream and downstream of LANL were below the limit of detection.  Concentrations of the 1241 

elements that were above the limit of detection (barium, mercury, and selenium) were within 1242 

historical regional background concentrations and were statistically similar to concentrations in 1243 

fish from other bodies of water in the region.  Mercury concentrations, a major problem in New 1244 

Mexico fisheries, were statistically significant in most fish collected.  The levels of mercury in 1245 

predator and bottom-feeding fish muscle (fillets) collected were still below the U.S. Food and 1246 

Drug Administration’s ingestion limit. 1247 

Tables C–49 and C–50 show the contributions to health risk to the offsite resident from the 1248 

ingestion of trace metals in produce and predator fish.  Table C–51 shows the contribution to 1249 

health risk to the special pathways receptor from ingestion of trace metals in non-predator 1250 

(bottom-feeding) fish. 1251 
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Table C–49  Hazard Index and Cancer Risk to the Offsite Resident Receptor from the Ingestion of 1252 

Nonradioactive Contaminants in Produce 1253 

 Produce Consumption:  8.2 g/kg-day Average, 25.5 g/kg-day High Intake 1254 

Analytes 

95% UCL 
Concentration 

(µg/g wet weight) 

Average Chronic 
Daily Intake 
(mg/kg-day) 

High Chronic 
Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average 
Case 

Hazard 
Index 

High Intake 
Hazard 
Index 

Average 
Case Cancer 

Risk 
High Intake 
Cancer Risk 

Barium 4.48 0.0367 0.114 0.2  0.184 0.571   

Beryllium 0.03 0.000246 0.000765 0.002 4.3 0.123 0.383 0.00106 0.00329 

Mercury 0.0117 0.0000957 0.000297 0.0003  0.319 0.992   

Lead 0.658 0.00540 0.0168 0.00140  3.86 12   

Selenium 0.103 0.000844 0.00263 0.005  0.169 0.525   

g = grams, kg = kilogram, L = liter, mg = milligram, µg = microgram, RfD = Reference Dose, UCL = upper confidence limit. 
Notes:  Chronic Intake (mg/kg-day) = Produce Concentration (µg/g) × Consumption rate (g/day) × 1 × 10-3 (mg/µg) × 1/Body Weight (1/71.8 kg).  Shaded cells in Slope Factor 
and Cancer Risk columns indicate no known human chemical cancer risk. 
 

Table C–50  Hazard Index and Cancer Risk to the Offsite Resident Receptor from the Ingestion of 1255 

Nonradioactive Contaminants in Fish 1256 
 Fish Consumption:  20.1 g/day Average, 53 g/day High Intake 1257 

Analytes 

95% UCL 
Concentration 

(µg/g) 

Average Chronic 
Daily Intake 
(mg/kg-day) 

High Chronic 
Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average Case 
Hazard Index 

High Intake 
Hazard Index 

Average Case 
Cancer Risk 

High Intake 
Cancer Risk 

Silver 1.42 0.000399 0.00105 0.005  0.0797 0.21   

Arsenic 0.5 0.00014 0.000369 0.0003 1.5 0.467 3.5 0.00021 0.00158 

Barium 0.536 0.00015 0.000396 0.2  0.000751 0.00198   

Beryllium 0.264 0.0000738 0.000195 0.002 4.3 0.0369 0.0973 0.000317 0.000837 

Cadmium 0.25 0.0000700 0.000185 0.0005 0.0018 0.14 0.369 1.26 × 10-7 3.32 × 10-7 

Chromium 0.5 0.00014 0.000369 1.5  0.0000933 0.00246   

Mercury 0.6 0.000168 0.000443 0.00003  0.56 1.48   

Nickel 1 0.00028 0.000738 0.02  0.014 0.0369   

Lead 0.15 0.0000420 0.000111 0.001  0.03 0.0791   

Antimony 0.4 0.000112 0.000295 0.0004  0.28 0.738   

Selenium 1.10 0.000309 0.000814 0.005  0.0617 0.163   

g = grams, kg = kilogram, L = liter, mg = milligram, µg = microgram, RfD = Reference Dose, UCL = upper confidence limit. 
Notes:  Chronic Intake (mg/kg-day) = Fish Concentration (µg/g wet weight) × Consumption rate (g/day) × 1 × 10-3 (mg/µg) × 1/Body Weight (1/71.8 kg).  Shaded cells in Slope 
Factor and Cancer Risk columns indicate no known human chemical cancer risk. 
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Table C–51  Hazard Index and Cancer Risk to the Special Pathways Receptor from the Ingestion of 1258 

Nonradioactive Contaminants in Fish 1259 

 Fish Consumption:  70 g per Day Average, 170 g per Day High Intake 1260 

Analytes 

95% UCL 
Concentration 

(µg/g) 

Average Chronic 
Daily Intake 
(mg/kg-day) 

High Chronic 
Daily Intake 
(mg/kg-day) 

Oral RfD 
(mg/kg-day) 

Oral Slope 
Factor (per 
mg/kg-day) 

Average Case 
Hazard Index 

High Intake 
Hazard Index 

Average 
Case Cancer 

Risk 
High Intake 
Cancer Risk 

Silver 0.5 0.000488 0.00119 0.005  0.0975 0.237   

Arsenic 0.526 0.000513 0.00125 0.0003 1.50 1.71 4.16 0.000770 0.00187 

Barium 1.20 0.00117 0.00285 0.2  0.00587 0.0143   

Beryllium 0.264 0.000257 0.0006 0.002 4.30 0.129 0.312 0.0011 0.00269 

Cadmium 0.25 0.000244 0.000593 0.0005 0.0018 0.488 1.19 4.39 × 10-7 1.07 × 10-6 

Chromium 0.5 0.000488 0.00119 1.5  0.000325 0.000790   

Mercury 0.398 0.000388 0.000944 0.003  1.29 3.15   

Nickel 1.00 0.000975 0.00237 0.02  0.0488 0.119   

Lead 0.168 0.000163 0.000397 0.0014  0.117 0.284   

Antimony 0.4 0.00039 0.000948 0.0004  0.975 2.37   

Selenium 0.866 0.000844 0.00205 0.005  0.169 0.41   

g = grams, kg = kilogram, L = liter, mg = milligram, µg = microgram, RfD = Reference Dose, UCL = upper confidence limit. 
Notes:  Chronic Intake (mg/kg-day) = Fish Concentration (µg/g wet weight) × Consumption rate (g/day) × 1 × 10-3 (mg/µg) × 1/Body Weight (1/71.8 kg).  Shaded cells in Slope 
Factor and Cancer Risk columns indicate no known human chemical cancer risk. 
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C.3 Impacts on Human Health from Biological Agents 1262 

C.3.1 Introduction 1263 

The research capacity of LANL deals with a multitude of world-class scientific topics and is 1264 

focused on advancing environmental and biomedical knowledge and supporting both the DOE 1265 

mission and the national bio-defense mission.  Current biological research covers a range of 1266 

topics including, but not limited to, genomic (or genetic) and proteomic (the study of proteins 1267 

generated by the genes of a particular cell) science, measurement science and diagnostics, 1268 

molecular synthesis, structural biology, cell biology, computational biology, and environmental 1269 

microbiology.  All of these divisions are focused on understanding the interaction between 1270 

humans, the microbial world, and the environment.  This task is accomplished by the detailed 1271 

study of microorganisms and their characteristics using technology specific to each of the groups 1272 

mentioned above.  Microorganisms are found naturally in the environment; they are living things 1273 

that have or can develop the ability to act or function independently.  There are different 1274 

categories of microorganisms, including bacteria, viruses, and fungi.  Bacteria are single-celled 1275 

organisms that can multiply rapidly and live anywhere in the environment.  Only a very small 1276 

percentage of these can cause infection and mild-to-severe disease in humans.  Bacteria are also 1277 

capable of producing toxins that can be harmful to humans, animals, and plants.  A virus is an 1278 

acellular organism (that is, a single particle) that depends on the host cell’s metabolic functions 1279 

to multiply.  Most but not all viruses can infect humans.  Fungi are plant-like organisms that lack 1280 

chlorophyll; a small number of these organisms are capable of causing disease in humans. 1281 

C.3.2 Principles of Biosafety  1282 

All laboratories within the U.S., including LANL, follow a specific set of guidelines for all 1283 

laboratory practices that is issued by the Centers for Disease Control and Prevention and the 1284 

National Institutes of Health.  These guidelines are safety protocols that provide a baseline for all 1285 

laboratory work. 1286 

The term “containment” is used to describe safe methods of managing infectious materials in the 1287 

laboratory environment where they are being handled or maintained.  The purpose of 1288 

containment is to reduce or eliminate exposure of laboratory workers, other persons, and the 1289 

outside environment to potentially hazardous agents (HHS 1999). 1290 

Primary containment, the protection of personnel and the immediate laboratory environment 1291 

from exposure to infectious agents, is provided by both good microbiological technique and the 1292 

use of appropriate safety equipment.  Secondary containment, the protection of the environment 1293 

external to the laboratory from exposure to infectious materials, is provided by a combination of 1294 

facility design and operational practices.  Therefore, the three elements of containment include 1295 

laboratory practice and technique, safety equipment, and facility design.  The risk assessment of 1296 

the work to be performed with a specific agent will determine the appropriate combination of 1297 

these elements (HHS 1999). 1298 
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C.3.2.1 Safety Equipment (Primary Barriers) 1299 

Safety equipment includes biological safety cabinets, enclosed containers, and other engineering 1300 

controls designed to remove or minimize exposures to hazardous biological materials.  The 1301 

biological safety cabinet is the principal device used to provide containment of infectious 1302 

splashes or aerosols generated by many microbiological procedures.  Three types of biological 1303 

safety cabinets (Class I, II, and III) are used in microbiological laboratories.  Open-fronted Class I 1304 

and Class II biological safety cabinets are primary barriers that offer significant levels of 1305 

protection to laboratory personnel and the environment when used with good microbiological 1306 

techniques.  The Class II biological safety cabinet also provides protection from external 1307 

contamination of the materials (for example, cell cultures, microbiological stocks) being 1308 

manipulated inside the cabinet.  The gas-tight Class III biological safety cabinet provides the 1309 

highest attainable level of protection to personnel and the environment.  Safety equipment also 1310 

may include items for personal protection such as gloves, coats, gowns, shoe covers, boots, 1311 

respirators, face shields, safety glasses, or goggles.  Personal protective equipment is often used 1312 

in combination with biological safety cabinets and other devices that contain the agents, animals, 1313 

or materials being handled (HHS 1999). 1314 

C.3.2.2 Facility Design and Construction (Secondary Barriers) 1315 

The design and construction of the facility contributes to laboratory workers’ protection, provides 1316 

a barrier to protect persons outside the laboratory, and protects persons or animals in the 1317 

community from infectious agents that may be accidentally released from the laboratory.  1318 

Laboratory management is responsible for providing facilities commensurate with the 1319 

laboratory’s function and the recommended biosafety level for the agents being manipulated.  1320 

The recommended secondary barrier(s) will depend on the risk of transmission of specific agents. 1321 

For example, the exposure risks for most laboratory work in Biosafety Level 1 and 2 facilities 1322 

will be direct contact with the agents or inadvertent contact exposures through contaminated 1323 

work environments.  Secondary barriers in these laboratories may include separation of the 1324 

laboratory work area from public access, availability of a decontamination facility, and 1325 

handwashing facilities.  When the risk of infection by exposure to an infectious aerosol is 1326 

present, higher levels of primary containment and multiple secondary barriers may be necessary 1327 

to prevent infectious agents from escaping into the environment.  Such design features include 1328 

specialized ventilation systems to ensure directional airflow, air treatment systems to 1329 

decontaminate or remove agents from exhaust air, controlled access zones, airlocks at laboratory 1330 

entrances, or separate buildings or modules to isolate the laboratory.  Design engineers for 1331 

laboratories may refer to specific ventilation recommendations such as those found in the 1332 

Applications Handbook for Heating, Ventilation, and Air-Conditioning published by the 1333 

American Society of Heating, Refrigerating, and Air-Conditioning Engineers (HHS 1999). 1334 

C.3.2.3 Waste 1335 

Biological waste being removed from a laboratory is disinfected with a 10 percent Clorox 1336 

solution or by autoclaving (a process using temperature and pressure to produce steam) 1337 

regardless of the safety level.  These processes, when implemented correctly, ensure that all 1338 

waste is decontaminated before it leaves the confinement of the facility (HHS 1999).  Normal 1339 
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laboratory waste is handled in an appropriate manner in accordance with the type of waste being 1340 

discarded via the LANL Safety Plan. 1341 

C.3.2.4 Biological Release 1342 

LANL operates Biosafety Level 1 and 2 (see the discussion of Biosafety Levels in Section C.3.3) 1343 

facilities as discussed in Chapter 3, Section 3.1.3.11, of this SWEIS.  If released into the 1344 

environment, Biosafety Level 1 material at LANL would pose little to no risk to the workers, 1345 

public, or environment in general because this biological material is not known to consistently 1346 

cause disease and is not contagious.  Biosafety Level 2 facilities use an extensive set of 1347 

procedures, safety equipment, and containment facilities that prevent any releases of Biosafety 1348 

Level 2 agents that would affect workers or the public.  Laboratory personnel are still subject to 1349 

non-biological hazards that are associated with all workplaces and are subject to Occupational 1350 

Safety and Health Administration regulations. 1351 

C.3.3 Biosafety Levels 1352 

Four biosafety levels represent combinations of laboratory practices and techniques, safety 1353 

equipment, and laboratory facilities.  Each combination is specifically appropriate for the 1354 

operations performed, the documented or suspected routes of transmission of the infectious 1355 

agents, and the laboratory function or activity.  The recommended biosafety level(s) for specific 1356 

organisms represent those conditions under which the agent(s) ordinarily can be safely handled. 1357 

When specific information is available to suggest that the human body’s ability to resist the type, 1358 

strength, and rate of infection is insufficient, or that antibiotic resistance patterns, vaccine and 1359 

treatment availability, or other factors are significantly altered, more (or less) stringent practices 1360 

may be specified (HHS 1999). 1361 

C.3.3.1 Biosafety Level 1 1362 

Biosafety Level 1 practices, safety equipment, and facility design and construction are 1363 

appropriate for undergraduate and secondary educational training and teaching laboratories, as 1364 

well as other laboratories in which work is performed with defined and characterized strains of 1365 

viable microorganisms that are not known to consistently cause disease in healthy adult humans.  1366 

Bacillus subtilis, Naegleria gruberi, infectious canine hepatitis virus, and exempt organisms 1367 

under the National Institutes of Health Recombinant DNA Guidelines represent microorganisms 1368 

that meet these criteria.  Vaccine strains that have undergone multiple in vivo (that is, within a 1369 

living organism) passages should not be considered infectious simply because they are vaccine 1370 

strains.  Biosafety Level 1 represents a basic level of containment that relies on standard 1371 

microbiological practices with no special primary or secondary barriers recommended, other than 1372 

a sink for handwashing (HHS 1999). 1373 

C.3.3.2 Biosafety Level 2 1374 

Biosafety Level 2 practices, equipment, and facility design and construction are applicable to 1375 

clinical, diagnostic, teaching, and other laboratories in which work is performed with the broad 1376 

spectrum of naturally occurring moderate-risk agents that are present in the community and 1377 

associated with human disease of varying severity.  With good microbiological techniques, these 1378 
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agents can be used safely in activities conducted on the open bench, provided the potential for 1379 

producing splashes or aerosols is low.  Hepatitis B virus, HIV, salmonellae, and Toxoplasma spp. 1380 

(a parasite that spreads from animals to humans) are representative of microorganisms assigned 1381 

to this containment level.  Biosafety Level 2 is appropriate when work is performed with any 1382 

human-derived blood, body fluids, tissues, or primary human cell lines where the presence of an 1383 

infectious agent may be unknown.  (Laboratory personnel working with human-derived materials 1384 

should refer to the Occupational Safety and Health Administration Bloodborne Pathogen 1385 

Standard for specific required precautions.)  Primary hazards to personnel working with these 1386 

agents relate to accidental skin absorption, mucous membrane exposures, or ingestion of 1387 

infectious materials.  Extreme caution should be taken with contaminated needles or sharp 1388 

instruments.  Even though organisms routinely manipulated at Biosafety Level 2 are not known 1389 

to be transmissible by the aerosol route, procedures with aerosol or high splash potential that may 1390 

increase the risk of such personnel exposure must be conducted in primary containment 1391 

equipment or in devices such as a biological safety cabinet.  Other primary barriers should be 1392 

used as appropriate, such as splash shields, face protection, gowns, and gloves.  Secondary 1393 

barriers such as handwashing sinks and waste decontamination facilities must be available to 1394 

reduce potential environmental contamination (HHS 1999). 1395 

C.3.3.3 Biosafety Level 3 1396 

Biosafety Level 3 practices, safety equipment, and facility design and construction are applicable 1397 

to clinical, diagnostic, teaching, research, or production facilities in which work is performed 1398 

with indigenous or exotic agents with a potential for respiratory transmission, and thus may cause 1399 

serious and potentially lethal infection.  Mycobacterium tuberculosis, St. Louis encephalitis 1400 

virus, and Coxiella burnetii are representative of the microorganisms assigned to this level.  1401 

Primary hazards to personnel working with these agents relate to autoinoculation (that is, 1402 

inoculation with a vaccine made from microorganisms obtained from the recipient’s own body), 1403 

ingestion, and exposure to infectious aerosols.  At Biosafety Level 3, more emphasis is placed on 1404 

primary and secondary barriers to protect personnel in contiguous areas, the community, and the 1405 

environment from exposure to potentially infectious aerosols.  For example, all laboratory 1406 

manipulations should be performed in a biological safety cabinet or other enclosed equipment 1407 

such as a gas-tight aerosol generation chamber.  Secondary barriers for this level include 1408 

controlled access to the laboratory and ventilation requirements that minimize the release of 1409 

infectious aerosols from the laboratory (HHS 1999).  The Biosafety Level 3 work being proposed 1410 

for LANL is being addressed in a separate environmental impact statement and is not addressed 1411 

in this SWEIS. 1412 

C.3.3.4 Biosafety Level 4 1413 

Biosafety Level 4 practices, safety equipment, and facility design and construction are applicable 1414 

to work with dangerous and exotic agents that pose a high individual risk of life-threatening 1415 

disease, may be transmitted via the aerosol route, and have no available vaccine or therapy.  1416 

Agents with similar genetics to Biosafety Level 4 agents also should be handled at this level.  1417 

When sufficient data are obtained, work with these agents may continue at this level or at a lower 1418 

level.  Viruses such as Marburg or Congo-Crimean hemorrhagic fever are manipulated at 1419 

Biosafety Level 4 (HHS 1999).  No Biosafety Level 4 work is currently performed or proposed to 1420 
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be performed at LANL.  Table C–52 delineates containment design practices and levels of 1421 

biological agents for each Biosafety Level Facility. 1422 

Table C–52  Containment Design Practices and Levels of Biological Agents for Each 1423 

Biosafety Level Facility 1424 

C.3.4 Detection 1425 

Unlike chemical or radiological hazards, biological organisms cannot be recognized 1426 

instantaneously due to the complexity of differentiating normal background organisms from 1427 

potentially deadly organisms.  Therefore, the scientific community has been working diligently to 1428 

develop methods and assays that will allow collection and identification of an organism within 1429 

any sample within an acceptable time.  The detection of a biological agent starts with being able 1430 

to collect samples from surfaces, air, water, soil, or bodily fluids that contain the potentially 1431 

harmful organism.  The next step in detection is identifying the presence of a harmful organism 1432 

and its identification.  These assays must be capable of utilizing specificity, time, and accuracy to 1433 

identify the unknown agent; the more specific assays take a longer period of time.  The methods 1434 

that are most commonly used are Polymerase Chain Reaction, Enzyme-Linked Immunosorbent 1435 

Biosafety 
Level Agents Practices 

Safety Equipment 
(Primary Barriers) 

Facilities 
(Secondary Barriers) 

1 Not known to 
consistently cause 
disease in healthy adults.  

Standard Microbiological 
Practices 
 

None required. 
 

Open bench top sink 
required. 

2 Associated with human 
disease; hazard = 
percutaneous injury 
(that is, injury obtained 
through the skin or skin 
puncture), ingestion, and 
mucous membrane 
exposure. 

Biosafety Level 1 practices 
plus: 
- Limited access, 
- Biohazard warning signs, 
- “Sharps” precautions, and 
- Biosafety manual defining 

any needed waste 
decontamination or 
medical surveillance 
policies  

Primary barriers = Class I or II 
biological safety cabinets or 
other physical containment 
devices used for all 
manipulations of agents that 
cause splashes or aerosols of 
infectious materials; personal 
protective equipment: 
laboratory coats; gloves; and 
face protection as needed. 

Biosafety Level 1 plus:  
- Autoclave (a strong, 

pressurized, steam-
heated vessel, used for 
sterilization). 

3 Indigenous or exotic 
agents with potential for 
aerosol transmission; 
disease may have 
serious or lethal 
consequences. 

Biosafety Level 2 practices 
plus:  
- Controlled access,  
- Decontamination of all 

waste, 
- Decontamination of lab 

clothing before 
laundering, and 

- Baseline serum. 

Primary barriers = Class I or II 
biological safety cabinets or 
other physical containment 
devices used for all open 
manipulations of agents; 
personal protective 
equipment: protective lab 
clothing; gloves; and 
respiratory protection as 
needed.  

Biosafety Level 2 plus: 
- Physical separation 

from access corridors; 
- Self-closing, double-

door access;  
- Exhausted air not 

recirculated; and 
- Negative airflow into 

laboratory. 

4 Dangerous or exotic 
agents which pose high 
risk of life-threatening 
disease from aerosol-
transmitted lab 
infections or related 
agents with unknown 
risk of transmission. 

Biosafety Level 3 practices 
plus: 
- Clothing change before 

entering, 
- Shower on exit, and 
- All material 

decontaminated on exit 
from facility. 

Primary barriers = All 
procedures conducted in 
Class III biological safety 
cabinets or Class I or II 
biological safety cabinets in 
combination with full-body, 
air-supplied, positive pressure 
personnel suit. 

Biosafety Level 3 plus: 
- Separate building or 

isolated zone; 
- Dedicated supply and 

exhaust, vacuum, and 
decontamination 
systems; and 

- Other requirements 
outlined in 
Section C.3.3.3. 

Source:  HHS 1999. 
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Assay, and Culturing.  Polymerase Chain Reaction is a method in which specific DNA sequences 1436 

are amplified to identify the presence or absence of a given organism.  Enzyme-Linked 1437 

Immunosorbent Assay is a method that determines the presence of antibodies to a foreign 1438 

substance.  Culturing, the gold standard method for many reference laboratories, is a method in 1439 

which a given sample is spread on a nutrient culture plate containing the appropriate media for 1440 

the organism of interest and allowed to grow for a given length of time at a given temperature.  1441 

This method allows investigators to identify all living organisms within a sample, unlike the 1442 

previous methods that cannot distinguish between living or dead organisms.  All of these 1443 

methods together are being developed to help protect the public from a biological attack. 1444 

C.3.5 Select Biological Agents 1445 

Select agents are specifically regulated pathogens and toxins as defined in 42 CFR Part 73, 1446 

including pathogens and toxins regulated by both the U.S. Department of Health and Human 1447 

Services and U.S. Department of Agriculture (specifically overlapping agents or toxins).  These 1448 

agents are select agents because they have been or could be used by a nation state or terrorist 1449 

group to attack the U.S. in the form of biological warfare; therefore they are a risk to national 1450 

security.  These select agents are a concern because:  1451 

• They can be easily or moderately disseminated or transmitted from person to person;  1452 

• They result in high mortality rates, moderate morbidity rates, and have the potential for a 1453 

major public health impact;  1454 

• They might cause public panic and social disruption;  1455 

• They require special action for public health preparedness; 1456 

• They require specific enhancements of the Center for Disease Control and Prevention’s 1457 

diagnostic capacity and enhanced disease surveillance; 1458 

• Their ease of production and dissemination; and 1459 

• They can be engineered for mass dissemination in the future. 1460 

C.3.6 Transmission 1461 

These different types of agents are also categorized by route of infection or transmission; that is, 1462 

how they are passed via an animal (zoonotic), a host – mosquito (vector-borne), or a human.  A 1463 

“zoonotic disease is a disease caused by infectious agents that can be transmitted between (or are 1464 

shared by) animals and humans” (Olsen 2000).  These categories of agents also can be described 1465 

by whether or not they just cause infection in the person that had contact with that organism 1466 

(infectious) and whether the infection is passed from person to person (contagious).   1467 
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C.4 Key Differences Between Biological, Radiological, and Chemical Agents 1468 

Although each is always present in our environment and can be both beneficial and detrimental 1469 

to human health, there are several important distinctions between biological, radiological, and 1470 

chemical agents, including those listed below: 1471 

• Biological organisms have the capability to survive and replicate within a given 1472 

environment, whereas both radiological and chemical agents will decay or remain 1473 

constant over time. 1474 

• Detection time for chemicals and ionizing radiation is faster than for biological materials 1475 

(minutes versus hours). 1476 

• Only biological materials are capable of contagious spread from person to person. 1477 

• There are levels of radiation and concentrations of chemicals below which there are no 1478 

discernible health effects; but even at minute concentrations, certain biological agents 1479 

may cause health effects ranging from mild illness (morbidity) to fatal illness (mortality). 1480 

• All chemical agents and some biological agents can be neutralized by the use of other 1481 

chemicals, but radiation cannot be neutralized; it can only be shielded or contained. 1482 

1483 
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APPENDIX D 1 

EVALUATION OF HUMAN HEALTH IMPACTS FROM FACILITY 2 

ACCIDENTS 3 

D.1 Introduction 4 

This appendix provides additional information and details to support the facility accident impacts 5 

analyses presented in Chapter 5.  It includes, in Section D.2, an evaluation of the present 6 

applicability of the methodology and accident data that was reported in the Site-Wide 7 

Environmental Impact Statement for Continued Operation of the Los Alamos National 8 

Laboratory, Los Alamos, New Mexico (1999 SWEIS) (DOE 1999a) to inform the reader of the 9 

differences in analyses between that document and the current site-wide environmental impact 10 

statement (SWEIS) for continued operation of Los Alamos National Laboratory (LANL).  This is 11 

followed in Section D.3 with a discussion of the postulated radiological and chemical accident 12 

scenarios and their estimated impacts to workers and the public.  Section D.4 discusses site-wide 13 

seismic impacts.  Wildfires in the LANL vicinity and their potential for causing the release of 14 

hazardous radiological and chemical materials are a subject of public concern.  A wildfire 15 

accident scenario was analyzed and its potential impacts to workers and the public are discussed 16 

in Section D.5.  The impact discussions in Sections D.3 through D.5 address the general 17 

population and specific bounding individuals (the noninvolved worker and the maximally 18 

exposed individual [MEI]).  Section D.6 discusses the impacts to the worker directly involved in 19 

the operation being analyzed, that is, the involved worker.  Section D.7 presents impacts on 20 

individuals at various distances up to 3,281 yards (3,000 meters) from each hypothesized 21 

accident source.  Two computer codes were used to analyze the postulated accidents and to 22 

estimate their impacts: (1) MACCS for radiological releases; and (2) ALOHA for chemical 23 

releases.  These codes are described in Sections D.8 and D.9, respectively. 24 

D.2 Data and Analysis Changes from the 1999 SWEIS 25 

Accident scenarios are generally chosen for analysis in an environmental impact statement to 26 

demonstrate the range of possible initiating events and impacts.  Accidents resulting in severe 27 

(often bounding) consequences and risks are typically presented as well.  In the case of the 28 

current SWEIS, scenarios from the 1999 SWEIS were considered.  Changes to LANL operations 29 

since 1999 and any new information that could change the scenarios in the 1999 SWEIS were 30 

incorporated.  In addition, operations that are planned or have been initiated since 1999 were 31 

considered.  Scenarios for these changed and new operations were chosen to demonstrate the 32 

range of possible accidents and to describe the bounding risks. 33 

34 
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The differences between accidents analyzed in the 1999 SWEIS and this SWEIS are provided in 34 

Table D–1.  Most of the differences are the result of updated environmental information (such as 35 

population and meteorology data) and changes in facility operations (facilities added, deleted, or 36 

material at risk [MAR] changes).  Additional, relevant aspects of the overall study that pertain to 37 

other environmental resource areas are addressed elsewhere in this SWEIS. 38 

The first column of Table D–1 refers to an accident topic or issue discovered during the review 39 

of documented information.  Designations such as RAD-01, CHEM-01, and SITE-01 refer to 40 

specific accidents that were postulated and analyzed in the 1999 SWEIS.  The relevant facilities 41 

are also identified in the column, where applicable.  The second column contains a qualitative 42 

description to reflect any changes in scenarios since the 1999 SWEIS was issued.  The third 43 

column is an evaluation of the current information on the listed topic or issue.  The information 44 

contained in Table D–1 played a dominant role in directing the course of the facility accident 45 

analyses performed for this SWEIS. 46 

Much of the background data, such as meteorology or plume characteristics, and its use in the 47 

present analysis are described in Table D–2.  As indicated in the table, an offsite population 48 

distribution based on the 2000 census was determined for each LANL technical area (TA); this 49 

distribution was then applied to any releases from that area.  Populations were considered to a 50 

distance of 50 miles (80 kilometers) from the TA. 51 

D.3 Radiological and Chemical Accidents 52 

This section provides information and data that supports the analysis of radiological and 53 

chemical impacts of facility accidents for each alternative presented in Chapter 5.  It includes the 54 

accident frequency of occurrence and impacts, scenarios, material at risk, source terms, and 55 

factors used in the calculation of source terms. 56 

These scenarios represent potential accidents at individual facilities.  Earthquakes and wildfires 57 

that could impact multiple facilities are considered in Sections D.4 and D.5, respectively. 58 

D.3.1 Radiological and Chemical Scenarios and Source Terms 59 

The accident scenarios and source terms used to calculate the radiological and chemical accident 60 

impacts are shown in Table D–3.  The evolution of choosing these scenarios is described in 61 

Table D–1.  As described there, most of these scenarios evolved from those analyzed in the 62 

1999 SWEIS. 63 

The Decontamination and Volume Reduction System (DVRS) is a new operation that was not 64 

considered in the 1999 SWEIS.  The impacts from an operational spill at DVRS are presented to 65 

depict the consequences of a relatively high probability operational accident.  The forklift 66 

collision and spill associated with the building fire scenario are included because they represent 67 

high consequence and high risk (relative to other DVRS scenarios) impacts to the general public 68 

and workers.69 
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Table D–1  Evaluation of Accident Data from the 1999 SWEIS 70 

Topic/Issue Scenario Notes Evaluation 

Offsite population None Offsite population has increased in magnitude by 20 to 30 percent. 

Modeling Methodology 
 

Dose-to-LCF factor has increased by 20 percent (public) and 50 percent (worker).  Other SWEIS modeling 
parameters that were not specified in the 1999 SWEIS can affect MEI and population doses. 

Meteorological Data 

 

Post-1999 SWEIS meteorological data is available through 2003.  Sensitivity analysis using more recent data shows 
increases in population dose of up to 20 percent.  Chemical accident impacts would also increase. 

RAD-01 
TA-54, RANT 

Increased source term Reanalyzed based on scenario changes including increased source term from 2006 BIO.  Now noted as RANT 
Lightning Strike Fire. 

RAD-02 
TA-3, CMR  

New CMR scenario The CMRR EIS (DOE 2003a) was published after the 1999 SWEIS.  The maximum risk no action accident from that 
document was selected to represent CMR.  The scenario is called CMR HEPA filter fire. 

RAD-03 
TA-18, GODIVA IV 

No longer operating Not analyzed because this TA-18 mission is being relocated to the Nevada Test Site.  MAR that was formerly at TA-
18 has been moved to the TA-55 SST Facility and is considered part of the site-wide seismic scenarios. 

RAD-04  
TA-15, DARHT 

Nonnuclear Not analyzed; now a nonnuclear facility. 

RAD-05  
TA-21, TSFF 

MAR moved to WETF Replaced with WETF Fire.  Remaining MAR analyzed as part of site-wide seismic scenarios. 

RAD-06  
TA-50-37, RAMROD 

Radiological facility Not analyzed; facility is no longer a nuclear facility and thus would not impact offsite receptors. 

RAD-07  
TA-50-69, WCRR 

Increased Source Term Now called WCRR Lightning Strike Fire.  New accident scenario from 2006 BIO. 

RAD-08  
TA-54, TWISP  

New transuranic waste 
storage scenario 

Replaced with Waste Storage Dome Fire.  Major risk accident from the Safety Evaluation Report for TA-54 Area G 
(DOE 2003b). 

RAD-09  
TA-54, TWISP 

New waste storage 
domes scenario 

Replaced with Onsite Transuranic Waste Fire Accident.  Major risk accident from the Safety Evaluation Report for 
TA-54 Area G (DOE 2003b). 

RAD-10  
TA-55-4, Plutonium Facility 

Increased Source Term Now called Plutonium Facility Materials Staging Area Fire. 

RAD-11  
TA-15, DARHT 

Nonnuclear Not analyzed; now a nonnuclear facility. 

RAD-12  
TA-16-411 

Radiological facility Not analyzed; facility is no longer a nuclear facility and thus would not impact offsite receptors.  Remaining MAR 
analyzed as part of Site-wide Wildfire. 

RAD-13  
TA-18, Pajarito Site, Kiva #3 

No longer operating Replaced with scenario for only operating reactor, SHEBA Hydrogen Detonation.  Scenario is major risk SHEBA 
accident scenario from the TA-18 Relocation EIS (DOE 2002a).  MAR that was formerly at TA-18 has been moved 
to the TA-55 SST Facility and is considered part of the site-wide seismic scenarios. 

RAD-14  
TA-55-4, Plutonium Facility 

Deleted Replaced by Materials Staging Area Fire Accident Scenario. 
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Topic/Issue Scenario Notes Evaluation 

RAD-15 TA-3-29 CMR  New CMR scenario See RAD02.  Wing Fire now considered part of Radiological Sciences Institute. 

RAD-16 
TA-3-29, CMR 

New CMR scenario See RAD02. 

SITE-01 (Rad) 
Site-wide Earthquake 

Change in source term 
and components 

Renamed Seismic 1.  CMR source term replaced based on CMR EIS (DOE 2003a).  TA-18 source term changed 
based on TA-18 Relocation EIS (DOE 2002a), plus movement of material from TA-18 to TA-55 (see Seismic 02).  
RAMROD deleted because it is no longer a nuclear facility.  Decrease in TA-21 source term.  Change in scenario 
and increase in RANT source term.  No release from waste storage domes during this event (DOE 2003b).  DVRS 
glovebox processing campaign added (DOE 2004b).  Nominally PC-2. 

SITE-02 (Rad) 
Site-wide Earthquake 

Change in source term 
and components 

Renamed Seismic 2.  Seismic 1 changes (above) carry to this scenario.  Increase in WETF source term.  TWISP 
(now Domes) scenario revised; source term increase based on all domes (DOE 2003b).  Plutonium Facility releases 
based on 2002 BIO.  Added SST Facility (material moved from TA-18 and awaiting shipment to the Nevada Test 
Site).  Nominally PC-3.  All else unchanged from 1999 SWEIS with exception of new higher source term for 
TA-50-69 and TA-55-4. 

SITE-03 (Rad) 
Site-wide Earthquake 

Deleted No significant scenarios beyond those of Seismic 2.  Surface rupture not considered in source document 
(DOE 2003a). 

SITE-04 (Rad) 
Site-wide Wildfire 

Change in source term 
and components 

Renamed Wildfire.  TA-21 source terms decreased.  Sigma Complex, Radiochemistry Laboratory, waste storage 
domes added. 

CHEM-01 
TA-00-1109 

Deleted Accident is no longer applicable because MAR has been moved offsite (LANL 2004). 

CHEM-02 
TA-3-476 

Deleted Chlorine no longer stored for water treatment (LANL 2004). 

CHEM-03 
TA-3-476 

Deleted Chlorine no longer stored for water treatment (LANL 2004). 

CHEM-04 
TA-54-216 

No change Now labeled 75 liters selenium hexafluoride from waste cylinder storage at TA-54-216 (LANL 2004). 

CHEM-05 
TA-54-216 

No change Now labeled 300 pounds sulfur dioxide from waste cylinder storage at TA-54-216 (LANL 2004). 

CHEM-06 
TA-55-4 

No change Now labeled 150 pounds of chlorine gas released outside of Plutonium Facility (LANL 2004). 

Helium at TA-55-41 New Added to represent possible asphyxiant release accident. 

SITE-01 (Chem) 
Site-wide Earthquake 

Change in source term 
and components 

Renamed Seismic 1.  Chlorine at TA-00 and TA-3 deleted; no longer at site.  Phosgene and formaldehyde sources 
decreased. 

SITE-02 (Chem) 
Site-wide Earthquake 

Change in source term 
and components 

Renamed Seismic 2.  Seismic 1 changes carry over to this scenario.   

SITE-03 (Chem) 
Site-wide Earthquake 

 Same scenario as Seismic 2.  SITE-03 was combined with SITE-02 to create Seismic 2. 
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Topic/Issue Scenario Notes Evaluation 

SITE-04 (Chem) 
Site-wide Wildfire 

Change in source term 
and components 

Renamed Wildfire.  Hydrogen cyanide from Sigma Complex added. 

TA-54, DVRS New DVRS glovebox processing campaign scenarios are added (DOE 2004b). 

Sealed Sources at CMR New Sealed source MAR at CMR added. 

MDA G New Scenario (explosion) that could potentially affect offsite receptors chosen (see Appendix I). 

Aircraft Crash New 1999 SWEIS aircraft crash scenarios changed because either MAR moved (see RAD-05); facilities are no longer 
operating (see RAD-06); or a more bounding, non-aircraft crash scenario was chosen for analysis (see RAD-08 and 
RAD-16).  Aircraft crash scenario analyzed in Appendix J (Human Health Impacts section) of this SWEIS for 
Sealed Sources in Waste Storage Domes at TA-54, Area G.  Highest-risk sealed source scenario (Sealed Sources at 
CMR) brought forward to this appendix (see Sealed Sources at CMR above). 

CMRR Bounded by CMR DOE 2003a considered accidents from both CMR (No Action) and the CMRR (Preferred Action).  Results 
(Tables C–3 and C–5 of that document) show that CMRR accident risks are bounded by those of CMR.  Therefore, 
the latter is analyzed here. 

WORK-01 thru -05 Not included Involved worker accident consequences were addressed qualitatively in the 1999 SWEIS.  Designations Work-01 
through -05 were dropped and replaced with discussion in Section D.6. 

Criticality Scenario Involved worker issue Considered in 1999 SWEIS for TA-18 (facility not operating in the alternatives for this SWEIS) and qualitatively 
for involved workers (WORK-03).  SHEBA (TA-18) criticality considered in the TA-18 Relocation EIS 
(DOE 2002a) and risks to the public and non-involved worker shown (Table C–6 of that document) to be 
inconsequential and bounded by the SHEBA Hydrogen Detonation scenario analyzed in this SWEIS.  Criticality 
scenario impacts are short range and affect involved workers only.  Involved worker impacts are discussed in 
Section D.6. 

Detonation of High 
Explosives Scenario 

Involved worker issue Considered qualitatively in 1999 SWEIS for involved workers (WORK-01).  No potential for associated 
radionuclide or toxic chemical release consequences to public.  High explosive detonation scenario impacts are short 
range and affect involved workers only.  Involved worker impacts are discussed in Section D.6. 

LCF = latent cancer fatality; MEI = maximally exposed individual; TA = technical area; RANT = Radioassay and Nondestructive Testing; BIO = basis of interim operation; 
CMR = Chemistry and Metallurgy Research Building; CMRR EIS = Final Environmental Impact Statement for the Chemistry and Metallurgy Research and Replacement 
Project at Los Alamos National Laboratory, Los Alamos, New Mexico; HEPA = high-efficiency particulate air; GODIVA = fast burst reactor formerly operating in TA-18; 
MAR = material at risk; SST = Safe Secure Transport; DARHT = Dual-Axis Radiographic Hydrodynamic Test; TSFF = Tritium Science and Fabrication Facility; 
WETF = Weapons Engineering Tritium Facility; RAMROD = Radioactive Materials Research, Operations, and Demonstration; WCRR = Waste Characterization, Reduction, 
and Repackaging Facility; TWISP = Transuranic Waste Inspectable Storage Project; SHEBA = Solution High-Energy Burst Assembly; DVRS = Decontamination and Volume 
Reduction System; PC = performance category; MDA = material disposal area; CMRR = Chemistry and Metallurgy Research Replacement Facility. 
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Table D–2  General Analysis Assumptions Independent of Scenario 72 

Parameter General Population MEI, Workers  Comments 

MACCS2   Version 1.13.1 

Population  SECPOP2000 (NRC 2003) 2000 
census.  General population 
distribution centered at accident source 
facility. 

Noninvolved worker at 
100 meters from source. 

Facility locations from LANL 2006.  MEI and 
noninvolved worker using “peak dose at a distance” 
MACCS2 results. 

Population Ring Boundaries 1, 2, 3, 4, 5, 10, 20, 30, 40, 50 miles Not applicable General population to 50 miles. 

Inhalation and external exposure from plume Yes Yes   

Inhalation and external exposure from 
deposition and resuspension 

Yes No  MEI and noninvolved worker are short-term exposures. 

Breathing rate 0.000347 cubic meters per second 0.000347 cubic meters per 
second 

DOE 1992. 

Exposure from agricultural pathway, except 
tritiated water, strontium-90 and cesium-137 

No No, due to short exposure 
time. 

Plutonium and uranium chief inhalation risks. 

Exposure from agricultural pathway, tritiated 
water, strontium-90, and cesium-137 

Yes, HTO estimated using CAP88.  
Derived factor. 

No, due to short exposure 
time. 

Ratio of ingestion to inhalation as determined from unit 
release of HTO using CAP88 (EPA 2005).  No worker 
or individual ingestion pathway. 

Evacuation No No Assume no protective actions taken. 

Relocation No No Assume no protective actions taken. 

Cloud shielding factor 0.75 1 General population from Chanin and Young 1997. 

Protection factor for inhalation 0.41 1 General population from Chanin and Young 1997. 

Skin protection factor 0.41 1 General population from Chanin and Young 1997. 

Ground shielding factor 0.33 1 General population from Chanin and Young 1997.  No 
deposition for workers. 

Groundshine weathering coefficients 0.5, 0.5 0.5, 0.5 Chanin and Young 1997.  Not applicable to workers. 

Groundshine weathering coefficient half-lives 1.6 × 107, 2.8 × 109 seconds 1.6 × 107, 2.8 × 109 seconds Chanin and Young 1997.  Not applicable to workers. 

Resuspension concentration coefficient 10-5, 10-7, 10-9 per meter 10-20, 10-20, 10-20 per meter General population from Chanin and Young 1997.  No 
resuspension for workers. 

Resuspension concentration coefficient half-
lives 

1.6 × 107, 1.6 × 108, 1.6 × 109 seconds 1.6 × 107, 1.6 × 108, 1.6 × 109 

seconds 
0.5, 5, and 50 years, respectively 
(Chanin and Young 1997).  Not applicable to workers. 

Wet deposition Yes No No wet deposition for workers.  No wet deposition of 
noble gases (Chanin and Young 1997). 

Dry deposition Yes No No dry deposition for workers (conservative).  No dry 
deposition of noble gases (Chanin and Young 1997). 
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Parameter General Population MEI, Workers  Comments 

Washout coefficient 0.000095, 0.8 0.000095, 0.8 Chanin and Young 1997.  Not applicable to workers 
and MEI. 

Deposition velocity .01, .005, .001 meters per second .01, .005, .001 meters per 
second 

Unfiltered particulates, tritiated water, filtered 
particulates, respectively.  Not applicable to workers 
and MEI. 

Long-term exposure period (resuspension) 317 years (1 ×1010 sec) 317 years (1 ×1010 sec) Maximum allowed by MACCS2. Not applicable to 
workers and MEI. 

Sigma-y, Sigma-z (dispersion parameters) Tadmor-Gur Tables Tadmor-Gur Tables Chanin and Young 1997. 

Surface roughness length correction 1.27 1.66 Corresponds to z0=10 centimeters (rural) for general 
population and z0=38 centimeters (DOE 2004b) for 
workers. 

Plume meander time base 600 seconds 600 seconds Chanin and Young 1997. 

xpfac1 0.2 0.01 Plume meander exponential factor for time less than 
break point (1 hour).  General population from 
DOE 1992, workers set to .01 (minimum value allowed 
by MACCS), so no plume meander for 1 hour 
(conservative). 

xpfac2 0.25 0.25 Chanin and Young 1997; plume meander exponential 
factor for times greater than 1 hour. 

Plume segment reference time 0 0 Plume segment reference at leading edge of plume (for 
dispersion, deposition, decay calculations). 

TA releases for which TA-6 Meteorological 
Tower data are used 

[3], 6, 8, 9, [16], 22, 35, 40, 43, 48, 
[50], 52, [55], 59, 60, 61, 63, 64, 66, 
69 

[3], 6, 8, 9, [16], 22, 35, 40, 
43, 48, [50], 52, [55], 59, 60, 
61, 63, 64, 66, 69 

Closest Meteorological Tower to TAs.  All TAs with 
workers listed; TAs with accident releases in 1999 
SWEIS indicated with brackets [ ]. 

TA releases for which TA-49 Meteorological 
Tower data are used 

11, [15], 33, 36, 39, 49 11, [15], 33, 36, 39, 49 Closest Meteorological Tower to TAs.  All TAs with 
workers listed; TAs with accident releases in 1999 
SWEIS indicated with brackets [ ]. 

TA releases for which TA-53 Meteorological 
Tower data are used 

0, [21], 46, 51, 53 0, [21], 46, 51, 53 Closest Meteorological Tower to TAs.  All TAs with 
workers listed; TAs with accident releases in 1999 
SWEIS indicated with brackets [ ]. 

TA releases for which TA-54 Meteorological 
Tower data are used 

[18], [54] [18], [54] Closest Meteorological Tower to TAs.  All TAs with 
workers listed; TAs with accident releases in 1999 
SWEIS indicated with brackets [ ]. 
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Parameter General Population MEI, Workers  Comments 

Meteorological dataset 2003 2003 Overall year of maximum worker and general 
population dose for the years 1995 through 2003 for 
unit ground level release of plutonium-239.  All TA 
Meteorology data for 2003 within 11 percent of 
maximum year (1995 through 2003) except TA-46 
(16 percent). 

Atmospheric mixing height 350, 550, 500, 380; 1,500, 3,400, 
4,000, 2,200 meters 

350, 550, 500, 380; 1,500, 
3,400, 4,000, 2,200 meters 

Corresponding to the numbers in the previous two 
columns:  morning-winter, spring, summer, fall; 
afternoon-winter, spring, summer, fall 
(Holzworth 1972). 

Wind shift without rotation Yes Yes Plume direction follows wind direction every hour. 

metcod 5 5 Stratified random samples for each day of the year (see 
nsmpls). 

nsmpls 24 24 24 Meteorology samples per day (sample each hour). 

Boundary conditions used in last ring Yes No General population boundary conditions (rainfall) 
conservatively chosen so that releases are accounted for 
within modeled area.  Sensitivity shows that not 
including boundary conditions (open boundary) results 
in decrease of 12 percent in median population dose 
and no change in extreme population dose for TA-6. 

Model boundary mixing height 1,600 meters 1,600 meters Average of seasonal mixing heights as given in 
Meteorology files. 

Model boundary stability class and wind 
speed 

D-2.2 meters per second D-2.2 meters per second 50 percent MET conditions (see average Meteorology 
conditions below).  Not applicable to workers. 

Model boundary rain fall rate 23 millimeters per hour 0 millimeters per hour Conservative maximum hourly rate from all 2003 
Meteorology files (noted at TA-53 and 54).  Not 
applicable to workers. 

Dose conversion factors FGR 11,12 FGR 11,12 Increase tritiated water inhalation by 50 percent to 
account for skin absorption (EPA 1988, EPA 1993). 

Presented dose results TEDE-mean TEDE-mean   

Health risk 0.0006 0.0006 Fatal cancers per rem (total effective dose equivalent) 
(DOE 2003c). 

ALOHA     Version 5.3.1. 

Ground roughness length 38 centimeters  38 centimeters DOE 2004b.  ALOHA defaults to vertical dispersion 
parameter (Sigma-z) values consistent with urban 
environment for the indicated roughness length, z0, of 
38 centimeters.  For z0 less than 20 centimeters, 
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Parameter General Population MEI, Workers  Comments 

ALOHA defaults to a rural environment.  Distances of 
interest expected to be close to release.  General 
population uses same parameters as workers. 

Meteorological measurement height 10 meters 10 meters Consistent with MACCS MET data files. 

Humidity 50 percent 50 percent DOE 2004c.  Within range for LANL (LANL 2006). 

Median MET conditions  D-2.2 D-2.2 Stability class and wind speed in meters per second.  
50 percent x/q at 2,000 meters, typical distance of 
interest.  Minimum median wind speed from any MET 
Tower for 2003 (noted at TA-6).  Other areas range up 
to D-2.8. 

Median MET conditions (Wildfire) D-3.5 D-3.5 Stability class and wind speed in meters per second.  
50 percent x/q at 2,000 meters, typical distance of 
interest.  Minimum median wind speed from any MET 
Tower for cumulative period 2000 through 2003 (noted 
at TA-49) for months of April through June.  Other 
areas range up to D-4.0 (for TA-53). 

Date and time, median MET conditions June 22 - 1 p.m. June 22 - 1 p.m. DOE 2004c (summer, midday).  Consistent with hours 
of average MET conditions from 2003 TA-6 MET 
tower data. 

Air temperature, median MET conditions 81 degrees Fahrenheit 81 degrees Fahrenheit LANL 2006. 

Cloud cover, median MET conditions 10 tenths 10 tenths Complete cloud cover; chosen to be consistent with 
other median meteorological conditions and stability 
class D. 

Inversion height (mixing height), median 
MET conditions 

4,000 4,000 (Meters)  Summer afternoon mixing height (see 
"Atmospheric Mixing Height" above) consistent with 
date and time. 

Presented effects Distance to ERPG-2 and 3 Distance to ERPG-2 and 3 DOE 2004c. 

MEI = maximally exposed individual, MET = Meteorology, HTO = tritiated water, TA = technical area, FGR = Federal Guidance Report, TEDE = total effective dose equivalent, 
ERPG = Emergency Response Planning Guideline. 
Note:  To convert meters to feet, multiply by 3.2808; from miles to kilometers, multiply by 1.609. 
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Table D–3  Facility Accident Source Term Data 74 

Accident Phase Nuclide 

MAR 
(curies 

or 
grams) MAR 

Damage 
Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(units of 
MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega- 
watts) 

Release 
Height 

(meters) Wake? 

Identifier:  RANTLIT.  Scenario:  Radioassay and Nondestructive Testing Facility Lightning Strike Fire (TA-54-38). 

  Spilled and expelled – – – – – – 0.18 1 0 0 Yes 

  Burning 

Plutonium 
Equivalent 

curies 

– – – – – – 18.36 60 0.1 0 Yes 

Identifier:  WETF.  Scenario:  Weapons Engineering Tritium Facility Fire (TA-16-205). 

 Fire Tritiated Water 1,000 1 1 1 – 1 1,000 60 0 23 Yes 

 Fire Plutonium-238 5.00 1 0.0005 1 – 1 0.0025 60 0 23 Yes 

 Suspension Plutonium-238 

grams 

5.00 1 – 1 0.00004 1 0.0048 1,440 0 0 Yes 

Identifier:  WCRLITN.  Scenario:  Waste Characterization, Reduction, and Repackaging Facility Lightning Strike Fire (TA-50-69). 

 Spill inside building 800 1 0.001 1 – 1 0.8000 1 0 0 Yes 

 Spill outside building 1,000 1 0.001 0.1 – 1 0.1000 1 0 0 Yes 

 Fire inside building 799.2 1 0.01 1 – 1 7.992 60 0.1 0 Yes 

 Resuspension 
 outside building 

Plutonium 
Equivalent 

curies 

999.9 1 – 0.1 0.00004 1 0.09599 1,440 0 0 Yes 

Identifier:  DOMEF.  Scenario:  Waste Storage Dome Fire (TA-54). 

 Combustible              

  Burning expelled in 
  lid loss 

3,380 0.123 0.01 1 – 1 4.15 60 0 0 No 

  Burning (in drums) 

Plutonium 
Equivalent 

curies 

3,380 0.877 0.0005 1 – 1 1.48 60 0 0 No 

 Noncombustible              

  Burning Plutonium 
Equivalent 

curies 9,210 1 0.006 0.01 – 1 0.553 60 0 0 No 

 Total              

  Burning – – – – – – 6.18 60 0 0 No 

  Impact release 

Plutonium 
Equivalent 

curies 

12,600 0.123 0.001 1 – 1 1.55 1 0 0 No 

Identifier:  DOMET  Scenario:  Onsite Transuranic Waste Fire (TA-54). 

 Initial (expelled) 1,100 1 0.001 0.3 – 1 0.33 1 0 0 No 

 Uncontained burn 
  (high heat) 

Plutonium 
Equivalent 

curies 

1,100 1 0.01 1 – 0.5 5.49 60 15.3 0 No 
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Accident Phase Nuclide 

MAR 
(curies 

or 
grams) MAR 

Damage 
Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(units of 
MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega- 
watts) 

Release 
Height 

(meters) Wake? 

 Uncontained burn 
 (smoldering) 

1,100 1 0.01 1 – 0.5 5.49 60 0.1 0 No 

 Suspension 

  

1,090 1 – 1 0.00004 1 1.04 1,440 0 0 No 

Identifier:  PF4MFIR.  Scenario:  Plutonium Facility Materials Staging Area Fire (TA-55-4). 

 Fire Plutonium-238 curies – – – – – – 0.229 60 0.1 0 No 

 Plutonium-239  – – – – – – 8.015 60 0.1 0 No 

 Plutonium-240  – – – – – – 1.857 60 0.1 0 No 

 Plutonium-241  – – – – – – 26.85 60 0.1 0 No 

 Plutonium-242  – – – – – – 0.0001083 60 0.1 0 No 

 Americium-241  – – – – – – 0.747 60 0.1 0 No 

 Resuspension Plutonium-238 curies – – – – – – 0.06428 1,440 0 0 No 

 Plutonium-239  – – – – – – 2.25 1,440 0 0 No 

 Plutonium-240  – – – – – – 0.5213 1,440 0 0 No 

 Plutonium-241  – – – – – – 7.537 1,440 0 0 No 

 Plutonium-242  – – – – – – 0.0000304 1,440 0 0 No 

 Americium-241  – – – – – – 0.2097 1,440 0 0 No 

Identifier:  DVRS01.  Scenario:  Decontamination and Volume Reduction System Operational Spill (TA-54-412). 

  Plutonium 
Equivalent 

curies 1,100 1 0.001 0.3 – 1 0.33 10 0 0 Yes 

Identifier:  DVRS05.  Scenario:  Decontamination and Volume Reduction System Building Fire and Spill due to Forklift Collision (TA-54-412). 

  Plutonium 
Equivalent 

curies 1,100 1 0.01 1 – 1 11.0 120 0.1 0 Yes 
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Accident Phase Nuclide 

MAR 
(curies 

or 
grams) MAR 

Damage 
Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(units of 
MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega- 
watts) 

Release 
Height 

(meters) Wake? 

Identifier:  SHEBA.  Scenario:  SHEBA Hydrogen Detonation (TA-18-168) No Action Alternative Only. 

 Metal 9,020 1 0.0005 0.5 – 1 2.25 – – – No 

 Ceramic 924 1 0.005 0.4 – 1 1.85 – – – No 

 Liquid 9.00 1 0.00005 0.8 – 1 0.00036 – – – No 

 Powder 0.06 1 0.005 0.4 – 1 0.00012 – – – No 

 Gas 

Plutonium 
Equivalent 

grams 

0.00 1 1.0 1 – 1 0 – – – No 

 Total              

  High Heat – – – – – – 2.05 60 2.1 1.5 No 

  Smoldering 

Plutonium 
Equivalent 

grams 

– – – – – – 2.05 60 0.1 0 No 

Identifier:  CMR02.  Scenario:  Chemistry and Metallurgy Research Building HEPA Filter Fire (TA-3-29). 

 Fire (high heat) 0.613 1 0.4 1 – 0.5 0.123 26.7 1.696 1.5 Yes 

 Fire (smoldering) 

Plutonium 
Equivalent 

curies 

0.613 1 0.4 1 – 0.5 0.123 26.7 0.1 1.5 Yes 

Identifier:  SEAL2CF.  Scenario:  Chemistry and Metallurgy Research Building Fire Impacting Sealed Sources, Wing 9 (Expanded Operations Only). 

 Impact Cobalt-60 3,420,000 0.05 0.001 0.3 – 1 51.3 30 2.04 0 No 

 Strontium-90 580,000 0.05 0.001 0.3 – 1 8.70 30 2.04 0 No 

 Cesium-137 23,500,000 0.05 0.001 0.3 – 1 353 30 2.04 0 No 

 Iridium-192 26,400,000 0.05 0.001 0.3 – 1 396 30 2.04 0 No 

 Radium-226 87,400 0.05 0.001 0.3 – 1 1.31 30 2.04 0 No 

 Curium-244 2,850 0.05 0.001 0.3 – 1 0.0428 30 2.04 0 No 

 Californium-252 

curies 

6,100 0.05 0.001 0.3 – 1 0.0915 30 2.04 0 No 

 Fire (high heat) Cobalt-60 3,420,000 0.05 0.006 0.01 – 0.5 5.13 30 2.04 0 No 

 Strontium-90 580,000 0.05 0.006 0.01 – 0.5 0.870 30 2.04 0 No 

 Cesium-137 23,500,000 0.05 0.006 0.01 – 0.5 35.2 30 2.04 0 No 

 Iridium-192 26,400,000 0.05 0.006 0.01 – 0.5 39.6 30 2.04 0 No 

 Radium-226 87,400 0.05 0.006 0.01 – 0.5 0.131 30 2.04 0 No 

 Curium-244 2,850 0.05 0.006 0.01 – 0.5 0.00427 30 2.04 0 No 

 Californium-252 

curies 

6,100 0.05 0.006 0.01 – 0.5 0.00915 30 2.04 0 No 



A
ppendix D

 – E
valuation of H

um
an H

ealth Im
pacts from

 F
acility A

ccidents 
   

7/9/2007 
C

oncurrence D
raft 

D
- 13

 

 

 

 

Accident Phase Nuclide 

MAR 
(curies 

or 
grams) MAR 

Damage 
Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(units of 
MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega- 
watts) 

Release 
Height 

(meters) Wake? 

Cobalt-60 – – – – – – 56.4 30 2.04 0 No  Subtotal (impact  
 plus high heat fire) Strontium-90 – – – – – – 9.57 30 2.04 0 No 

 Cesium-137 – – – – – – 388 30 2.04 0 No 

 Iridium-192 – – – – – – 436 30 2.04 0 No 

 Radium-226 – – – – – – 1.44 30 2.04 0 No 

 Curium-244 – – – – – – 0.0470 30 2.04 0 No 

 Californium-252 

curies 

– – – – – – 0.101 30 2.04 0 No 

 Fire (smoldering) Cobalt-60 3,420,000 0.05 0.006 0.01 – 0.5 5.13 60 0.1 0 No 

 Strontium-90 580,000 0.05 0.006 0.01 – 0.5 0.870 60 0.1 0 No 

 Cesium-137 23,500,000 0.05 0.006 0.01 – 0.5 35.2 60 0.1 0 No 

 Iridium-192 26,400,000 0.05 0.006 0.01 – 0.5 39.6 60 0.1 0 No 

 Radium-226 87,400 0.05 0.006 0.01 – 0.5 0.131 60 0.1 0 No 

 Curium-244 2,850 0.05 0.006 0.01 – 0.5 0.00427 60 0.1 0 No 

 Californium-252 

curies 

6,100 0.05 0.006 0.01 – 0.5 0.00915 60 0.1 0 No 

Identifier:  MDAGEXP.  Scenario:  Explosion at a Pit at Material Disposal Area G (Expanded Operations Only). 

 Explosion Americium-241 curies 352 0.02 a 0.005 0.3 – 1 0.0104 1 0 0 No 

 Gadolinium-148 curies 0.466 1 0.005 0.3 – 1 0.000699 1 0 0 No 

 Thorium-230 curies 2.67 1 0.005 0.3 – 1 0.00401 1 0 0 No 

 Actinium-227 curies 0.0430 1 0.005 0.3 – 1 0.0000645 1 0 0 No 

 Plutonium-238 curies 591 0.88 a 0.005 0.3 – 1 0.780 1 0 0 No 

 Plutonium-239 curies 319 0.96 a 0.005 0.3 – 1 0.459 1 0 0 No 

 Plutonium-240 curies 74.7 1 0.005 0.3 – 1 0.112 1 0 0 No 

 Plutonium-241 curies 219 1 0.005 0.3 – 1 0.329 1 0 0 No 

 Uranium-233 curies 1.03 0 0.005 0.3 – 1 0 1 0 0 No 

 Uranium-234 curies 0.392 1 0.005 0.3 – 1 0.000588 1 0 0 No 

 Uranium-238 curies 1.72 1 0.005 0.3 – 1 0.00258 1 0 0 No 
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Accident Phase Nuclide 

MAR 
(curies 

or 
grams) MAR 

Damage 
Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(units of 
MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega- 
watts) 

Release 
Height 

(meters) Wake? 

 Suspension Americium-241 curies 352 0.02 a – 1 0.000004 1 0.000659 1,440 0 0 No 

 Gadolinium-148 curies 0.464 1 – 1 0.000004 1 0.0000445 1,440 0 0 No 

 Thorium-230 curies 2.66 1 – 1 0.000004 1 0.0002550 1,440 0 0 No 

 Actinium-227 curies 0.0428 1 – 1 0.000004 1 0.00000411 1,440 0 0 No 

 Plutonium-238 curies 588 0.88 a – 1 0.000004 1 0.0497 1,440 0 0 No 

 Plutonium-239 curies 318 0.96 a – 1 0.000004 1 0.0292 1,440 0 0 No 

 Plutonium-240 curies 74.3 1 – 1 0.000004 1 0.00714 1,440 0 0 No 

  Plutonium-241 curies 218 1 – 1 0.000004 1 0.0209 1,440 0 0 No 

 Uranium-233 curies 1.03 0 a – 1 0.000004 1 0 1,440 0 0 No 

 Uranium-234 curies 0.390 1 – 1 0.000004 1 0.0000374 1,440 0 0 No 

 Uranium-238 curies 1.71 1 – 1 0.000004 1 0.000164 1,440 0 0 No 

MAR = material at risk, TA = technical area, SHEBA = Solution High-Energy Burst Assembly, HEPA = high-efficiency particulate air filter. 
a Damage ratios less than 1 indicate that all or part of the inventory is in a waste form such as concrete that would not release respirable particles in this accident scenario. 
 

75 



Appendix D – Evaluation of Human Health Impacts from Facility Accidents 
 
 

 
7/9/2007 Concurrence Draft D-15 

Storage of sealed sources represents a potential source of radionuclides that are not included in 75 

the earlier 1999 SWEIS.  These radionuclides (for example, cobalt-60 and cesium-137) represent 76 

external gamma radiation dose risks that are unlike those in most other scenarios (for example, 77 

tritium, uranium, and transuranics), which represent chiefly internal dose risks.  A scenario that 78 

results in the largest risk from these sources, seismic event and fire at the Chemistry and 79 

Metallurgy Research Building impacting sealed sources, is included.  Doses to individuals 80 

located close to the source (for example, the noninvolved worker) include a component from 81 

direct (external) exposure to exposed source material.  Appendix J describes the calculation of 82 

direct exposure to sealed sources in an accident and includes additional sealed source scenarios. 83 

Material Disposal Area (MDA) cleanup was not an action considered in the 1999 SWEIS.  84 

Appendix I of the current SWEIS describes proposed environmental remediation of MDAs and 85 

contains estimated impacts to offsite and worker receptors from severe accidents (relative to 86 

other MDA scenarios) at MDA G (maximum inventory MDA) and MDA B (close proximity to 87 

offsite receptors).  The consequences and risks from the greater of the two are included in the 88 

discussion of the Expanded Operations Alternative in Section D.3.2.3. 89 

D.3.2 Radiological Accident Impacts 90 

Estimated facility accident impacts are represented in terms of consequences and risks.  All 91 

consequences assume that the accident has occurred; therefore, the probability or frequency of 92 

the accident occurring is not taken into account.  The risk of an accident does reflect the 93 

probability or frequency of occurrence and is calculated by multiplying the accident’s frequency 94 

of occurrence by its consequences.  Dose consequences are estimated for the MEI (reported in 95 

rem) located at the nearest site boundary, a noninvolved worker (reported in rem) located 96 

328 feet (100 meters) from the accident, and the offsite population (reported in person-rem) out 97 

to a distance of 50 miles (80 kilometers).  The MACCS offsite population dose calculation for 98 

radiological accidents includes an assumption that forces a conservatively large amount of 99 

radioactive material to be deposited in the last 10 miles (16 kilometers) of the 50-mile 100 

(80-kilometer) distance.  This assumption results in a significantly higher calculated population 101 

dose than would be calculated if the real meteorology was used in this area.  For the largest 102 

population dose radiological accident, the TA-54 waste storage dome wildfire, this MACCS 103 

methodology results in a 15 percent higher dose as compared to using real meteorology.  104 

Applying this conservative MACCS methodology to the population within 100 miles 105 

(160 kilometers) resulted in an increase of only 3 percent in the population dose even though the 106 

population increased by 194 percent.  This comparison demonstrates the conservative nature of 107 

the methodology used in calculating the population dose, which encompasses radiological 108 

consequences for the population out to greater distances.  Impacts at locations of public access 109 

closer than the nearest site boundary are also discussed. 110 

Consequences are also expressed in terms of the likelihood of a latent cancer fatality (LCF) for 111 

the MEI and noninvolved worker and in terms of the number of additional LCFs for the offsite 112 

population.  A conversion factor, 0.0006 LCFs (or the number of LCFs) per rem (or person-rem), 113 

is used to convert rem (or person-rem) to the likelihood of an LCF (or number of LCFs); this 114 

factor is doubled for doses to an individual in excess of 20 rem.  The calculated doses and 115 

associated LCFs do not take into account any medical intervention that could be taken to lower 116 

the consequences of exposure. 117 
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D.3.2.1 No Action Alternative 118 

The estimated consequences and annual risks of postulated accidents for the No Action 119 

Alternative are shown in Tables D–4 through D–6.  The maximum consequences and risks from 120 

facility accidents are chiefly a result of Plutonium Facility Operations at TA-55-4 and TA-54 121 

operations (Radioassay and Nondestructive Testing [RANT], waste storage domes, DVRS). 122 

The nearest public access to the Chemistry and Metallurgy Research Building, located on 123 

Diamond Drive approximately 170 feet (50 meters) from the CMR Building, is closer than the 124 

nearest site boundary to this facility.  Doses were calculated for an individual at Diamond Drive 125 

during the duration of the high-efficiency particulate air (HEPA) filter fire at the Chemistry and 126 

Metallurgy Research Building.  The same assumptions used to calculate the dose to the MEI 127 

were applied to this individual.  The dose to an individual at Diamond Drive would be 8.1 rem, 128 

more than 10 times the value indicated in Table D–4.  The consequences and risks at this location 129 

also would be 10 times the value indicated in Tables D–4 and D–6 for this scenario. 130 

The relatively large RANT and WCRR lightning strike fire accident annual frequency is based on 131 

the conservative assumption that any lightning strike on these facilities, regardless of lightning 132 

energy or strike location on the facility, would result in a fire with the same source term as the 133 

largest building fire from the facility accident analysis. 134 

D.3.2.2 Reduced Operations Alternative 135 

Accident impacts under the Reduced Operations Alternative are similar to those under the No 136 

Action Alternative, as shown in Tables D–4 through D–6.  Solution High-Energy Burst 137 

Assembly (SHEBA) operations at LANL would cease.  The tables show that SHEBA operations 138 

are a small component of the facility impacts at LANL; its elimination would not significantly 139 

alter the overall risk profile from individual facility operations.  All other impacts in the No 140 

Action Alternative tables are equally applicable for this alternative. 141 

D.3.2.3 Expanded Operations Alternative 142 

Accident impacts under the Expanded Operations Alternative are shown in Tables D–7 through  143 

D–9.  SHEBA operations at LANL would cease under the Expanded Operations Alternative, so 144 

its relatively small impacts, have been eliminated from the tables.  Additional or replacement 145 

risks from accident impacts would result from expanded waste management activities.  146 

Transuranic waste at DVRS and the waste storage domes would be moved offsite or to a new 147 

facility, the TRU (Transuranic) Waste Facility (formerly the Transuranic Waste Consolidation 148 

Facility), which would be located in a TA along the Pajarito Road Corridor.  The impacts to the 149 

public of this new facility would be less than those of the existing facilities because of the new 150 

location and because less material would be stored while the rest would be moved offsite.  151 

Tables D–7 through D–9 reflect the present DVRS and waste storage domes operations because 152 

they would be active for most of the time period of interest and would bound the impacts of the 153 

new TRU Waste Facility.  Accident impacts for the new facility are described in Appendix H. 154 

  155 
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Table D–4  Radiological Accident Offsite Population Consequences for the No Action and Reduced Operations Alternatives 157 

MEI Population to 50 Miles (80 kilometers) 
Accident Scenario Dose (rem) LCF a Dose (person-rem) LCF b, c 

Radioassay and Nondestructive Testing Facility Lightning Strike Fire (TA-54-38) 410 0.49 11,000 6 (6.3) 

Weapons Engineering Tritium Facility Fire (TA-16-205) 5.9 0.0036 190 0 (0.11) 

Waste Characterization, Reduction, and Repackaging Facility Lightning Strike Fire 
(TA-50-69) 

46 0.055 4,800 3 (2.9) 

Waste Storage Dome Fire (TA-54) 420 0.50 4,200 3 (2.5) 

Onsite Transuranic Waste Fire (TA-54) 190 0.22 5,700 3 (3.4) 

Plutonium Facility Materials Staging Area Fire (TA-55-4) 73 0.087 9,000 5 (5.4) 

Decontamination and Volume Reduction System Operational Spill (TA-54-412) 20 0.012 190 0 (0.11) 

Decontamination and Volume Reduction System Building Fire and Spill due to Forklift 
Collision (TA-54-412) 

320 0.39 6,100 4 (3.7) 

SHEBA Hydrogen Detonation (TA-18-168) d 0.88 0.00053 69 0 (0.041) 

Chemistry and Metallurgy Research Building HEPA Filter Fire (TA-3-29) 0.77 0.00046 200 0 (0.12) 

MEI = maximally exposed individual, LCF = latent cancer fatality, TA = technical area, SHEBA = Solution High-Energy Burst Assembly, HEPA = high-efficiency particulate 
air filter. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Increased number of LCFs for the offsite population, assuming the accident occurs; value in parentheses is the calculated result. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 334,100 (TA-18-168), 271,600 (TA-21-155, and 

TA-21-209), 302,000 (TA-50-69), 343,100 (TA-54-38, TA-54-412, Domes), 301,900 (TA-55-4). 
d The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the Reduce Operations Alternative. 
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Table D–5  Radiological Accident Onsite Worker Consequences for the No Action and Reduced Operations Alternatives 159 

Noninvolved Worker at 110 Yards (100 meters) 
Accident Scenario Dose (rem)  LCF a 

Radioassay and Nondestructive Testing Facility Lightning Strike Fire (TA-54-38) 1,900 2.2 b 

Weapons Engineering Tritium Facility Fire (TA-16-205) 8.9 0.0054 

Waste Characterization, Reduction, and Repackaging Facility Lightning Strike Fire (TA-50-69) 1,100 1.3 b 

Waste Storage Dome Fire (TA-54) 2,000 2.3 b 

Onsite Transuranic Waste Fire (TA-54) 760 0.91 

Plutonium Facility Materials Staging Area Fire (TA-55-4) 1,600 1.9 b 

Decontamination and Volume Reduction System Operational Spill (TA-54-412) 51 0.062 

Decontamination and Volume Reduction System Building Fire and Spill due to Forklift Collision (TA-54-412) 890 1.1 b 

SHEBA Hydrogen Detonation (TA-18-168) c 15 0.0092 

Chemistry and Metallurgy Research Building HEPA Filter Fire (TA-3-29) 5.4 0.0032 

LCF = latent cancer fatality, TA = technical area, SHEBA = Solution High-Energy Burst Assembly, HEPA = high-efficiency particulate air filter. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Based on a dose-risk-conversion factor of 0.0006 LCF per rem, the indicated dose yields a LCF value greater than 1.0 as shown.  This means that it is likely that an 

individual exposed to the indicated dose would contract a latent fatal cancer in their lifetime.  For calculation purposes, the actual value is shown here; however, because 
the exposed recipient is an individual, the equivalent tables in Chapter 5, Section 5.12 show an LCF of 1.0. 

c The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the Reduce Operations Alternative. 
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Table D–6  Radiological Accident Offsite Population and Worker Risks for the No Action and Reduced 162 

Operations Alternatives 163 

Onsite Worker Offsite Population 

Accident Scenario 
Frequency 
 (per year) 

Noninvolved Worker at 
110 Yards (100 meters) a MEI a 

Population to 50 Miles 
(80 kilometers) b, c 

Radioassay and Nondestructive Testing Facility Lightning Strike Fire (TA-54-38) 0.12 d 0.12 0.059 0.76 

Weapons Engineering Tritium Facility Fire (TA-16-205) 1.1 × 10-5 6.0 × 10-8 4.0 × 10-8 1.3 × 10-6 

Waste Characterization, Reduction, and Repackaging Facility Lightning Strike 
Fire (TA-50-69) 

0.14 d 0.14 0.0077 0.4 

Waste Storage Dome Fire (TA-54) 0.001 0.001 0.0005 0.0025 

Onsite Transuranic Waste Fire (TA-54) 0.001 0.00091 0.00022 0.0034 

Plutonium Facility Materials Staging Area Fire (TA-55-4) 0.01 0.01 0.00087 0.054 

Decontamination and Volume Reduction System Operational Spill (TA-54-412) 0.02 0.0012 0.00024 0.0022 

Decontamination and Volume Reduction System Building Fire and Spill due to 
Forklift Collision (TA-54-412) 

0.001 0.001 0.00039 0.0037 

SHEBA Hydrogen Detonation (TA-18-168) e 0.0054 0.00005 2.8 × 10-6 0.00022 

Chemistry and Metallurgy Research Building HEPA Filter Fire (TA-3-29) 0.01 0.000032 4.6 × 10-6 0.0012 

MEI = maximally exposed individual, TA = technical area, SHEBA = Solution High-Energy Burst Assembly, HEPA = high-efficiency particulate air filter. 
a  Increased risk of an LCF to an individual per year. 
b Increased number of LCFs in the offsite population per year; value in parentheses is the calculated result. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 334,100 (TA-18-168), 271,600 (TA-21-155, -209), 

302,000 (TA-50-69), 343,100 (TA-54-38, TA-54-412, Domes), 301,900 (TA-55-4). 
d  The lightning strike fire accident scenarios conservatively assumes that any lightning strike on the facility will result in a source term equivalent to a structure fire. 
e The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the Reduce Operations Alternative. 
 

 164 

165 



 

D
-20 

C
oncurrence D

raft 
7/9/2007

F
inal Site-W

ide E
IS for C

ontinued O
peration of L

os A
lam

os N
ational L

aboratory, L
os A

lam
os, N

ew
 M

exico 

 
 

 
 

 

 165 

Table D–7  Radiological Accident Offsite Population Consequences for the Expanded Operations Alternative 166 

MEI Population to 50 Miles (80 kilometers) 

Accident Scenario Dose (rem) LCF a 
Dose 

(person-rem) LCF b, c 

Radioassay and Nondestructive Testing Facility Lightning Strike Fire (TA-54-38) 410 0.49 11,000 6 (6.3) 

Weapons Engineering Tritium Facility Fire (TA-16-205) 5.9 0.0036 190 0 (0.11) 

Waste Characterization, Reduction, and Repackaging Facility Lightning Strike Fire 
(TA-50-69) 

46 0.055 4,800 3 (2.9) 

Waste Storage Dome Fire (TA-54) 420 0.50 4,200 3 (2.5) 

Onsite Transuranic Waste Fire (TA-54) 190 0.22 5,700 3 (3.4) 

Plutonium Facility Materials Staging Area Fire (TA-55-4) 73 0.087 9,000 5 (5.4) 

Decontamination and Volume Reduction System Operational Spill (TA-54-412) 20 0.012 190 0 (0.11) 

Explosion at Material Disposal Area G (TA-54) 55 0.066 770 0 (0.46) 

Decontamination and Volume Reduction System Building Fire and Spill due to Forklift 
Collision (TA-54-412) 

320 0.39 6,100 4 (3.7) 

Chemistry and Metallurgy Research Building Fire Involving Sealed Sources (TA-3-29) 0.099 0.000059 12,000 7.0 

Chemistry and Metallurgy Research Building HEPA Filter Fire (TA-3-29) 0.77 0.00046 200 0 (0.12) 

MEI = maximally exposed individual, LCF = latent cancer fatality, TA = technical area, HEPA = high-efficiency particulate air filter. 
a  Increased risk of an LCF to an individual, assuming the accident occurs. 
b Increased number of LCFs for the offsite population, assuming the accident occurs; value in parentheses is the calculated result. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 271,600 (TA-21-155, -209), 302,000 (TA-50-69), 

343,100 (TA-54-38, TA-54-412, Domes), 301,900 (TA-55-4). 
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Table D–8  Radiological Accident Onsite Worker Consequences for the Expanded Operations Alternative 169 

Noninvolved Worker at 110 Yards (100 meters) 
Accident Scenario Dose (rem)  LCF a 

Radioassay and Nondestructive Testing Facility Lightning Strike Fire (TA-54-38) 1,900 2.2 b 

Weapons Engineering Tritium Facility Fire (TA-16-205) 8.9 0.0054 

Waste Characterization, Reduction, and Repackaging Facility Lightning Strike Fire (TA-50-69) 1,100 1.3 b 

Waste Storage Dome Fire (TA-54) 2,000 2.3 b 

Onsite Transuranic Waste Fire (TA-54) 760 0.91 

Plutonium Facility Materials Staging Area Fire (TA-55-4) 1,600 1.9 b 

Decontamination and Volume Reduction System Operational Spill (TA-54-412) 51 0.062 

Explosion at Material Disposal Area G (TA-54) 410 0.49 

Decontamination and Volume Reduction System Building Fire and Spill due to Forklift Collision (TA-54-412) 890 1.1 b 

Chemistry and Metallurgy Research Building Fire Involving Sealed Sources (TA-3-29) 1.2 0.00073 

Chemistry and Metallurgy Research Building HEPA Filter Fire (TA-3-29) 5.4 0.0032 

LCF = latent cancer fatality, TA = technical area, HEPA = high-efficiency particulate air filter. 
a Increased risk of an LCF, assuming the accident occurs. 
b Based on a dose-risk-conversion factor of 0.0006 LCF per rem, the indicated dose yields an LCF value greater than 1.0 as shown.  This means that it is likely that an 

individual exposed to the indicated dose would contract a latent fatal cancer in their lifetime.  For calculation purposes, the actual value is shown here; however, because 
the exposed recipient is an individual, the equivalent tables in Chapter 5, Section 5.12, show an LCF of 1.0. 
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Table D–9  Radiological Accident Offsite Population and Worker Risks for the Expanded Operations Alternative 172 

Onsite Worker  Offsite Population 

Accident Scenario 
Frequency 
(per year) 

Noninvolved Worker at 
110 Yards (100 meters) a MEI a 

Population to 50 Miles 
(80 kilometers) b, c 

Radioassay and Nondestructive Testing Facility Lightning Strike Fire (TA-54-38) 0.12 d 0.12 0.059 0.76 

Weapons Engineering Tritium Facility Fire (TA-16-205) 1.1 × 10-5 6.0 × 10-8 4.0 × 10-8 1.3 × 10-6 

Waste Characterization, Reduction, and Repackaging Facility Lightning Strike 
Fire (TA-50-69) 

0.14 d 0.14 0.0077 0.4 

Waste Storage Dome Fire (TA-54) 0.001 0.001 0.0005 0.0025 

Onsite Transuranic Waste Fire (TA-54) 0.001 0.00091 0.00022 0.0034 

Plutonium Facility Materials Staging Area Fire (TA-55-4) 0.01 0.01 0.00087 0.054 

Decontamination and Volume Reduction System Operational Spill (TA-54-412) 0.02 0.0012 0.00024 0.0022 

Explosion at Material Disposal Area G (TA-54) 0.01 0.0049 0.00066 0.0046 

Decontamination and Volume Reduction System Building Fire and Spill due to 
Forklift Collision (TA-54-412) 

0.001 0.001 0.00039 0.0037 

Chemistry and Metallurgy Research Building Fire Involving Sealed Sources 
(TA-3-29) 

0.00024 1.7 × 10-7 1.4 × 10-8 0.0017 

Chemistry and Metallurgy Research Building HEPA Filter Fire (TA-3-29) 0.01 0.000032 4.6 × 10-6 0.0012 

MEI = maximally exposed individual, TA = technical area, HEPA = high-efficiency particulate air filter. 
a  Increased risk of an LCF to an individual per year. 
b  Increased number of LCFs for the offsite population per year. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 334,100 (TA-18-168), 271,600 (TA-21-155, -209), 

302,000 (TA-50-69), 343,100 (TA-54-38, TA-54-412, Domes), 301,900 (TA-55-4). 
d  The lightning strike fire accident scenarios conservatively assumes that any lightning strike on the facility will result in a source term equivalent to a structure fire. 
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MDA cleanup is a component of the Expanded Operations Alternative.  A number of scenarios 173 

were considered for this activity, and an explosion during cleanup operations that breaches the 174 

MDA enclosure and bypasses the HEPA filtration was chosen for analysis.  MDA G, because of 175 

its relatively large inventory, was found to bound the accident impacts from MDA cleanup.  The 176 

consequences and risks from this scenario are included in Tables D–7 through Table D–9.  As 177 

with the No Action Alternative, TA-54 operations generally dominate the accident risks from 178 

Expanded Operations.  Cleanup of MDA G, although not bounding, adds a component to this 179 

risk.  Appendix I includes more details about MDA cleanup accident impacts. 180 

Another component of the Expanded Operations Alternative (but not of the No Action 181 

Alternative) is the onsite storage of sealed sources.  The important exposure pathways are 182 

different for some of the radionuclides that might be released from the sealed sources.  183 

Previously, sources received for management at LANL consisted chiefly of alpha emitters such 184 

as americium and plutonium that are chiefly internal risks with doses to the body that are 185 

delivered over an extended time period.  The nuclides associated with other sealed sources now 186 

being considered for management at LANL can be strong gamma emitters and thus may result in 187 

significant prompt external as well as internal exposure in the event of an accident. 188 

A number of different radionuclides could be present in the sealed sources, as shown in 189 

Table D-3.  The MARs shown there represent the maximum allowable inventory of each of the 190 

nuclides if that individual nuclide only were present.  Each of the nuclides was separately 191 

analyzed.  It was found that cobalt-60 would lead to maximum exposure of the individuals 192 

closest to the release, such as the noninvolved worker, from exposure to source material as well 193 

as plume exposure.  Transuranics such as californium-252 would lead to maximum exposure of 194 

individuals further from the release, such as the MEI at the Chemistry and Metallurgy Research 195 

Building, from plume exposure.  Cesium-137 would lead to maximum exposure of the general 196 

public from ground exposure to deposited material, internal exposure from ingestion of 197 

foodstuffs, and exposure to the release plume.  The dose to an individual outside at Diamond 198 

Drive during the hypothetical fire at the Chemistry and Metallurgy Research Building involving 199 

sealed sources scenario would be 4.3 rem, 42 percent of which would be from external exposure 200 

to gamma radiation.  Such a dose would result in an increased chance of a fatal cancer during the 201 

lifetime of the individual of 0.0026, or approximately 1 chance in 385. 202 

The accident analysis for sealed sources conservatively assumes that the maximum allowable 203 

limit of one single radioisotope is present instead of a more realistic expected mix of several 204 

radioisotopes at lower activity levels.  This assumption provides a bounding consequence in the 205 

event of a postulated accident that releases sealed source inventory or exposes gamma or neutron 206 

emitters so that direct radiation affects the dose to individuals close to the source.  The analysis 207 

also assumes that the shipping containers that contain the source and the building within which 208 

the containers are stored both fail, resulting in external exposure and release of these 209 

radionuclides.  Appendix J, Section J.3.3.2, contains further discussion of sealed source accident 210 

scenarios and risks. 211 

212 
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D.3.3 Chemical Accident Impacts 212 

This section provides data that support the impacts of facility accidents presented in Chapter 5, 213 

including estimated accident frequencies of occurrence, scenarios, and materials released. 214 

The chemicals of concern at LANL facilities and their potential impacts under the No Action, 215 

Reduced, and Expanded Operations Alternatives are shown in Table D–10.  These were selected 216 

from a complete set of chemicals used onsite based on their quantities, chemical properties, and 217 

human health effects.  The tables show the impact of each postulated chemical release and the 218 

applicable concentration guidelines.  The first guideline is the concentration of a substance in air 219 

at a level that generally requires action to prevent or mitigate exposures.  The second guideline is 220 

the concentration above which severe irreversible health effects or a fatality may occur.  221 

Emergency Response Planning Guideline (ERPG) -2 and -3 values published by the American 222 

Industrial Hygiene Association (AIHA 2005) are used in this analysis to represent those levels of 223 

impact, consistent with DOE emergency management hazards assessment and planning practices 224 

(DOE 2005a, DOE 1997).1  ERPG-2 and ERPG-3 are defined in terms of the expected health 225 

impacts from a 1-hour exposure, as follows: 226 

ERPG-2:  The maximum concentration in air below which it is believed nearly all 227 

individuals could be exposed for up to 1 hour without experiencing or developing 228 

irreversible or other serious health effects or symptoms that could impair their abilities 229 

to take protective action. 230 

 231 

ERPG-3:  The maximum concentration in air below which it is believed nearly all 232 

individuals could be exposed for up to 1 hour without experiencing or developing life-233 

threatening health effects. 234 

ERPGs are used throughout industry and government to assess chemical hazards and plan for 235 

emergencies; however, ERPGs have been issued for fewer than 120 chemicals as of 2005.  To 236 

provide its sites and facilities with impact criteria for other chemicals, DOE commissions the 237 

development of alternative values, termed Temporary Emergency Exposure Limits (TEELs).  As 238 

of late 2005, TEEL values have been issued for nearly 3,000 chemicals (DOE 2005b).  The 239 

TEEL levels of TEEL-2 and TEEL-3 are defined in the same words as the corresponding ERPGs, 240 

but without reference to any duration of exposure.  When no ERPGs have been published for a 241 

substance, the TEEL-2 and -3 values are used in this analysis to represent the ERPG-2 and 242 

ERPG-3 levels of health impact. 243 

                                                 
1 Beginning with the recent issuance of DOE Order 151.1C (November 2005) Acute Exposure Guideline Levels published by the 
U.S. Environmental Protection Agency (EPA) are specified as the chemical impact criteria of first choice, and these values are 
being incorporated into hazards assessments and emergency plans throughout DOE.  Acute Exposure Guideline Levels are 
defined in terms of several different exposure times ranging from 10 minutes to 8 hours.  In general, the Acute Exposure 
Guideline Levels-2 and -3 values for a 60-minute exposure are about the same as the ERPGs used in this analysis.  
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Table D–10  Chemical Accident Impacts 244 

ERPG-2 a ERPG-3 b Concentration 

Chemical 
Frequency 
(per year) 

Quantity 
Released  Value 

Distance 
to Value 
(meters) Value 

Distance to 
Value 

(meters) 

Noninvolved 
Worker at 
100 Meters 

MEI at Site 
Boundary 

Selenium hexafluoride 
from waste cylinder 
storage at TA-54-216  

0.0041 75 liters 
(20 gallons) 

0.6 ppm c 2,800 5 ppm c 880 140 ppm 12 ppm 
at 491 meters 

Sulfur dioxide from 
waste cylinder storage 
at TA-54-216 

0.00051 300 pounds 
(136 kilograms) 

3 ppm 1,650 15 ppm 690 310 ppm 27 ppm 
at 491 meters 

Chlorine gas released 
outside of Plutonium 
Facility (TA-55-4) 

0.063 150 pounds 
(68 kilograms) 

3 ppm 1,080 20 ppm 380 170 ppm 3.4 ppm 
at 1,016 
meters 

Helium at TA-55-41 0.063 9,230,000 cubic 
feet (261,366 
cubic meters) 

(at STP) 

280,000 
ppm c 

186 500,000 
ppm c 

139 greater than 
ERPG-3 

10,000 ppm 
at 

1,048 meters 

ERPG = Emergency Response Planning Guideline, MEI = maximally exposed individual, TA = technical area, ppm = parts per million, 
STP = standard temperature and pressure, TEEL = Temporary Emergency Exposure Limits. 
a ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 

experiencing or developing irreversible or other serious health effects or symptoms that could impair their ability to take protective 
action (DOE 2004a). 

b ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 
experiencing or developing life-threatening health effects (DOE 2004a). 

c The TEEL value is used.  ERPGs have not been issued for this substance. 
Note:  To convert meters to yards, multiply by 1.0936. 
 

D.3.3.1 No Action Alternative 245 

The chemicals of concern at LANL facilities under the No Action Alternative are shown in 246 

Table D–10.  Selenium hexafluoride, sulfur dioxide, and chlorine are all toxic gases that, at 247 

elevated levels, can cause respiratory dysfunction as well as other health effects.  Helium is an 248 

asphyxiant that can cause health effects by displacing breathable oxygen. 249 

Table D–10 shows the concentrations of each chemical, if released, at specified distances.  The 250 

inventory of each chemical is assumed to be released from a break in a line over a 10-minute 251 

interval.  The cause of the break could be mechanical failure, corrosion, mechanical impact, or 252 

natural phenomena.  The noninvolved worker, if directly downwind from the release and unable 253 

to take evasive action, would be exposed to levels in excess of ERPG-3 for these releases.  Under 254 

the same circumstances, the MEI located at the LANL and San Ildefonso Pueblo boundary would 255 

be exposed to selenium hexafluoride and sulfur dioxide in excess of ERPG-3 levels. 256 

D.3.3.2 Reduced Operations Alternative 257 

The chemicals of concern that could be released in a facility accident are the same for the 258 

Reduced Operations Alternative as for the No Action Alternative.  None of the chemicals 259 

identified for the latter are eliminated in this alternative.  The information in Table D–10, then, is 260 

applicable to the Reduced Operations Alternative. 261 

D.3.3.3 Expanded Operations Alternative 262 

The chemicals of concern that could be released in a facility accident for the No Action 263 

Alternative apply equally to the Expanded Operations Alternative.  In addition, MDA cleanup is 264 
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a component of the Expanded Operations Alternative that has a potential for accidental releases 265 

of toxic chemicals.  A fire during excavation that breaches the MDA enclosure and bypasses the 266 

HEPA filtration was chosen as a severe scenario.  There is a great deal of uncertainty regarding 267 

which chemicals and quantities were disposed of in the MDAs.  MDA-B, the MDA closest to the 268 

public (and thus with the potential for the greatest impact on the public), was chosen to bound 269 

the chemical accident impacts for MDA cleanup.  Two chemicals, sulfur dioxide (a gas) and 270 

beryllium (assumed in powder form), were chosen based on their restrictive ERPG values 271 

to bound the impacts of an extensive list of possible chemicals disposed of in the MDAs.  272 

Table D–11 shows that both of these chemicals, if present in MDA-B at the quantities assumed, 273 

would dissipate to below ERPG-3 levels very close to the release.  Appendix I includes more 274 

details about MDA cleanup chemical accident impacts. 275 

Table D–11  Chemical Accident Impacts for the Expanded Operations Alternative 276 

ERPG-2 a ERPG-3 b Concentration 

Chemical 
Frequency 
(per year) 

Quantity 
Released  Value 

Distance 
to Value 
(meters) Value 

Distance 
to Value 
(meters) 

Noninvolved 
Worker at 
100 Meters 

MEI at Site 
Boundary 

Selenium 
hexafluoride 
from waste 
cylinder storage 
at TA-54-216  

0.0041 75 liters 
(20 gallons) 

0.6 ppm c 2,800 5 ppm c 880 140 ppm 12 ppm 
at 491 meters 

Sulfur dioxide 
from waste 
cylinder storage 
at TA-54-216 

0.00051 300 pounds 
(136 kilograms) 

3 ppm 1,650 15 ppm 690 310 ppm 27 ppm 
at 491 meters 

Chlorine gas 
released outside 
of Plutonium 
Facility 
(TA-55-4) 

0.063 150 pounds 
(68 kilograms) 

3 ppm 1,080 20 ppm 380 170 ppm 3.4 ppm 
at 1,016 
meters 

Helium at 
TA-55-41 

0.063 9,230,000 cubic 
feet (261,366 
cubic meters) 

(at STP) 

280,000 
ppm c 

186 500,000 
ppm 

139 > ERPG-3 10,000 ppm 
at 

1,048 meters 

Sulfur dioxide at 
MDA B 

Unknown 1 pound 
(0.45 kilogram)  

3 ppm 83 15 ppm 34 2.1 ppm 9.2 ppm at 
45 meters 

Beryllium 
powder at 
MDA B 

Unknown 22 pounds d 
(10 kilograms)  

0.025 
mg/cu m 

23 0.1 
mg/cu m 

9 0.0025 
mg/cu m 

0.0088 
mg/cu m at 
45 meters 

ERPG = Emergency Response Planning Guideline, MEI = maximally exposed individual, TA = technical area, ppm = parts per 
million, STP = standard temperature and pressure, MDA = material disposal area, mg/cu m = milligrams per cubic meter. 
a ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 

without experiencing or developing irreversible or other serious health effects or symptoms that could impair their ability to 
take protective action (DOE 2004a). 

b ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 
without experiencing or developing life-threatening health effects (DOE 2004a). 

c The TEEL value is used.  ERPGs have not been issued for this substance. 
d This quantity represents the total material at risk.  A fraction (6 × 10-5) of this solid would be released as respirable particles 

in the hypothesized scenario. 
Note:  To convert meters to yards, multiply by 1.0936. 
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D.4 Site-Wide Seismic Impacts 277 

Two site-wide seismic events, Seismic 1 and Seismic 2, were postulated to estimate the effects of 278 

potential radiological and chemical releases.  Seismic 1 is nominally represented by a 279 

Performance Category-2 (PC-2) earthquake.  Such an event is characterized by a return period of 280 

1,000 years (annual probability of exceedance of 1 × 10-3) with a peak horizontal ground 281 

acceleration of 0.22 g (gravitational acceleration).2  Seismic 2 is nominally represented by a PC-3 282 

earthquake with a return period of 2,000 years (annual probability of exceedance of 5 × 10-4) and 283 

a peak horizontal ground acceleration of 0.31 g (Cuesta 2004).  Were such a site-wide seismic 284 

event to occur, simultaneous radiological and chemical releases from multiple locations could 285 

result.  The evolution for choosing these scenarios is described in Table D–1.  Most of these 286 

scenarios evolved from those analyzed in the 1999 SWEIS.  Revisions to the seismic releases in 287 

that earlier document (called site releases there) were based on information that became available 288 

subsequent to the writing of the 1999 SWEIS.  This new information was reviewed and 289 

significant scenarios were added as appropriate.  One example is the addition of the Safe Secure 290 

Transport Facility (TA-55-355).  That facility houses material that was at TA-18 at the time of 291 

the 1999 SWEIS.  The current document considers the new location and storage design, while 292 

deleting the TA-18 buildings that are no longer operating. 293 

The health effects calculated for these two postulated seismic events should be considered within 294 

the context of the nonradiological human health impacts expected.  These seismic events would 295 

cause widespread failures of both nonnuclear LANL structures and structures outside of LANL.  296 

A much larger number of fatalities and injuries from structure collapse would be expected for 297 

these seismic events. 298 

Effects of Updated Probabilistic Seismic Hazards Analysis 299 

An updated probabilistic seismic hazard analysis which utilizes new geotechnical, geologic, and 300 

geophysical data collected at the Chemistry and Metallurgy Research Replacement Facility 301 

location (particularly of the Bandelier Tuff) and current seismic hazard analysis methodology has 302 

been developed for the LANL site (LANL 2007).  Probabilistic seismic hazards were calculated 303 

for specific locations, the Chemistry and Metallurgy Research Replacement Facility, TA-3, 304 

TA-16, and TA-55.  The envelope of these site-specific hazards can be applied in a generic 305 

fashion to other locations at the LANL site.  The seismic accident scenarios (Seismic 1 and 2) 306 

analyzed in the SWEIS were developed based on the Seismic Hazards Evaluation of the 307 

Los Alamos National Laboratory (February 24, 1995).  LANL nuclear structures, systems, and 308 

components were evaluated specifically for peak horizontal ground accelerations of 0.22g and 309 

0.31g corresponding to an annual earthquake return period of 1,000 and 2,000 years or annual 310 

probabilities of exceedance of 0.001 (1 in 1000) and 0.0005 (1 in 2000), respectively.  The 311 

updated seismic hazards analysis (LANL 2007) results indicate a site-wide peak horizontal 312 

ground acceleration of about 0.27g with a corresponding expected return period of 1,000 years 313 

and about 0.45g with an expected return period of 2,000 years.  The expected return period for 314 

the 0.22g and 0.31g peak horizontal ground acceleration is now reported to be about 700 and 315 

1,250 years, respectively. 316 

                                                 
2 The term “g” stands for the acceleration of an object due to gravity at a rate of 32 feet per second (9.8 meters per second) and 
is used as a standard measure of ground movement associated with seismic events. 
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For many facilities involved in the SWEIS Seismic 1 and 2 accident scenarios, a conservative 317 

assumption is made that there is a complete failure of structures, systems, and components (given 318 

the Seismic 1 and 2 ground shaking) thereby resulting in the maximum possible radioisotope 319 

source term or chemical release to the environment.  Higher seismic accelerations at the same 320 

annual frequency of exceedance based on the updated probabilistic seismic hazard analysis 321 

would result in identical consequences for these facilities.  Therefore, larger seismic peak ground 322 

acceleration associated with the updated probabilistic seismic hazard analysis would not increase 323 

the consequence of these accident scenarios.  The facilities for which the consequences would be 324 

the same include:  the Chemistry and Metallurgy Research Building, the Weapons Engineering 325 

Test Facility, the Tritium Science and Fabrication Facility, the Tritium System Test Assembly, 326 

the Radioactive Liquid Waste Treatment Facility, Waste Characterization, Reduction, and 327 

Repackaging Facility, and the Radioassay and Nondestructive Testing Facility. 328 

Typically, structures are designed with considerable factors of safety against failure of the 329 

structure subjected to a variety of loads (including earthquake loads).  These factors of safety 330 

produce reliable structures.   For the facilities that are not assumed to completely fail (given the 331 

Seismic 1 and Seismic 2 levels of ground shaking), it is not possible to state the impacts of 332 

different peak horizontal ground accelerations without detailed structural analysis of LANL 333 

facilities using the updated probabilistic seismic hazard analysis results.  A bounding approach 334 

was used to envelope the maximum expected effect of the updated seismic hazards on the 335 

SWEIS seismic accident risks.  The revised annual probabilities of exceedance for the peak 336 

ground horizontal accelerations used in the SWEIS accident analysis of 0.22g and 0.31g are 337 

approximately 1.5 × 10-3 and 8 × 10-4.  Using the accident source terms that were developed for 338 

the SWEIS Seismic 1 and Seismic 2 accident scenarios, the effect of the revised estimates of 339 

annual probability of exceedance would be an increase in the radiological risk of 50 percent for 340 

Seismic 1 scenarios and 60 percent for Seismic 2 scenarios.  This results in a maximum risk of an 341 

LCF of 0.00012 for the MEI, 0.0015 for the noninvolved worker and 0.0077 for the total 342 

population for the Seismic 1 accident scenario.  The comparable MEI, noninvolved worker, and 343 

population risks for the Seismic 2 accident scenario are:  0.00045, 0.0008, and 0.0144, 344 

respectively.  These estimated higher seismic accident risks do not take credit for facilities in 345 

which complete failure has already been assumed and therefore no larger accident source term 346 

would be expected at higher seismic ground accelerations.  Although these seismic risks have 347 

increased due to the results of the updated seismic analysis, they remain less than 1 percent of the 348 

highest MEI, noninvolved worker, and population risks for other types of accidents that are 349 

analyzed in the SWEIS.    350 

Just as the updated probabilistic seismic hazards analysis used new data and advanced methods 351 

to calculate LANL seismic hazards, revised structural analysis methods tied to damage states 352 

credited in the safety assessments will be used to update the seismic structural integrity 353 

evaluation of LANL facilities. The effect of the higher values of peak horizontal ground 354 

acceleration on calculated seismic accident consequences and risks will be analyzed in future 355 

LANL facility safety analyses and incorporated as appropriate into future LANL NEPA 356 

documents.  NNSA and the LANL contractor will undertake an evaluation of LANL facility 357 

performance in terms of the updated seismic hazard information.  Until that revised analysis is 358 

completed, operations would be authorized based on NNSA approval of a contractor-prepared 359 

justification for continued operation. 360 
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D.4.1 Source Term Data 361 

Table D–12 shows the source term data used to calculate impacts to workers and the public that 362 

could result from a site-wide earthquake.  A single table is presented for the two earthquake 363 

scenarios (Seismic 1 and 2); the scenario corresponding to each release is indicated under the 364 

facility name. 365 

D.4.2 No Action Alternative Impacts 366 

D.4.2.1 Site-Wide Seismic 1 – Radiological Impacts 367 

Site-wide Seismic 1 is associated with seismic events up to approximately PC-2 in severity.  368 

Tables D–13 and D–14 show the potential consequences (dose and probability of an LCF) 369 

should such an earthquake occur under the No Action Alternative.  Table D–15 shows the health 370 

risk (frequency multiplied by the LCF consequence) per year of operation.  The largest risk from 371 

this event is from potential Chemistry and Metallurgy Research Building releases. 372 

If a Seismic 1 event were to occur, all of the releases shown in Table D–15 could emanate 373 

simultaneously.  Accordingly, the sum of the health risk from each facility to the general 374 

population is indicated at the bottom of that table.  This sum can be thought of as the overall 375 

health risk to the general population from a Seismic 1 event.  The overall risk is seen to be 376 

approximately 0.005 per year; that is, a mean of one cancer fatality in the entire general 377 

population (out to 50 miles [80 kilometers] from each release) every 200 years of LANL 378 

operation. 379 

Risks to individuals, on the other hand, cannot be summed because a single individual likely 380 

would not be exposed to multiple facility releases.  Instead, only releases upwind from the 381 

individual’s location would result in exposure.  Table D–15, therefore, indicates the maximum 382 

health risk to the MEI from a release at any facility. 383 

There is a potential for an individual at publicly accessible Diamond Drive, approximately 384 

55 yards (50 meters) from the Chemistry and Metallurgy Research Building, to receive an 385 

exposure from that facility in excess of the MEI exposure.  MACCS2 dispersion calculations, the 386 

underlying basis for this result, are generally considered to be conservatively high within 330 feet 387 

(100 meters) of a release.  The calculated dose at Diamond Drive is 6,400 rem, 100 times the 388 

Chemistry and Metallurgy Research Building MEI dose indicated in Table D–13.  If an 389 

individual were at the Diamond Drive location for the duration of the Chemistry and Metallurgy 390 

Research Building release, he would likely contract a fatal cancer during his lifetime. 391 

 392 
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Table D–12  Site-Wide Earthquake Source Term Data 393 

Accident Phase Nuclide 

MAR 
(curies or 

grams) MAR 
Damage 

Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(in units of 
MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega- 
watts) 

Release 
Height 

(meters) Wake? 

Seismic 

 Identifier:  CMR08.  Facility Name:  Chemistry and Metallurgy Research Building (TA-3-29) Seismic 1 and 2 

 Initial 1,240 1 0.01 0.5 – 1 6.19 10 0 0 No 

 Suspension 

Plutonium 
Equivalent 

curies 

1,230 1 0 1 0.000004 1 0.118 1,440 0 0 No 

Identifier:  SIT02.  Facility Name:  Weapons Engineering Tritium Facility (TA-16-205) Seismic 2 

 Tritium release Tritiated Water grams 1,000 1 1.0 1 – 1 1,000 10 0 0 No 

Identifier:  SIT08  Facility Name:  SHEBA (TA-18-168) Seismic 1 and  2 

 Metal 9,020 1 0.00 1 – 1 0 10 0 0 No 

 Ceramic 924 1 0.00006 1 – 1 0.0554 10 0 0 No 

 Liquid 9.00 1 0.0002 0.8 – 1 0.00144 10 0 0 No 

 Powder 0.06 1 0.002 0.3 – 1 0.000036 10 0 0 No 

 Gas 

Plutonium 
Equivalent 

grams 

0 1 1.0 1 – 1 0 10 0 0 No 

 Total              

  Initial – – – – – – 0.0569 10 0 0 No 

  Suspension 

Plutonium 
Equivalent 

grams 

0.0599 1 0.00 1 0.000004 1 0.00000575 1,440 0 0 No 

Identifier:  SIT09.  Facility Name:  Tritium System Test Assembly (TA-21-155) Seismic 1 and 2 

 Tritium release Tritiated Water grams 0.1 1 1.0 1 – 1 0.1 10 0 0 No 

Identifier:  SIT10.  Facility Name:  Tritium Science and Fabrication Facility (TA-21-209) Seismic 1 and 2 

 Tritium release Tritiated Water grams 0.88 1 1.0 1 – 1 0.88 10 0 0 No 

Identifier:  SIT11.  Facility Name:  Radioactive Liquid Waste Treatment Facility (TA-50-1) Seismic 1 and 2 

 Initial Plutonium-238 – – – – – – 0.000058 10 0 0 No 

 Plutonium-239 – – – – – – 0.27 10 0 0 No 

 Americium-241 – – – – – – 0.005 10 0 0 No 

 Suspension Plutonium-238 – – – – – – 0.00013 1,440 0 0 No 

 Plutonium-239 – – – – – – 5.85 1,440 0 0 No 

 Americium-241 

grams 

– – – – – – 0.11 1,440 0 0 No 
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Accident Phase Nuclide 

MAR 
(curies or 

grams) MAR 
Damage 

Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(in units of 
MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega- 
watts) 

Release 
Height 

(meters) Wake? 

Identifier:  WCRSEIS.  Facility Name:  Waste Characterization, Reduction, and Repackaging Facility (TA-50-69) Seismic 2 and Fire 

 Spill inside building curies 800 1 0.001 1 – 1 0.8 1 0 0 No 

 Spill outside 
 building 

 1,000 1 0.001 0.1 – 1 0.1 1 0 0 No 

 Fire inside building  799.2 1 0.01 1 – 1 7.992 60 0.1 0 No 

 Resuspension inside 
 building 

 791.2 1 – 1 0.00004 1 0.7596 1,440 0 0 No 

 Resuspension 
 outside building 

Plutonium 
Equivalent 

 999.9 1 – 0.1 0.00004 1 0.09599 1,440 0 0 No 

Identifier:  SIT14.  Facility Name:  Radioassay and Nondestructive Testing Facility (TA-54-38) Seismic 1 and 2 

 Initial 1,860 1 0.001 1 – 1 1.86 10 0 0 No 

 Suspension 

Plutonium 
Equivalent 

curies 

1,860 1 – 1 0.000004 1 0.178 1,440 0 0 No 

Identifier:  PF4SEIS.  Facility Name:  Plutonium Facility (TA-55-4) Seismic 2 and Fire 

 Spill and Fire Plutonium-238 curies – – – – – – 7.47 60 0.1 0 No 

 Spill and Fire Plutonium-239  – – – – – – 10.59 60 0.1 0 No 

 Spill and Fire Plutonium-240  – – – – – – 2.71 60 0.1 0 No 

 Spill and Fire Plutonium-241  – – – – – – 68.95 60 0.1 0 No 

 Spill and Fire Plutonium-242  – – – – – – 0.036 60 0.1 0 No 

 Spill and Fire Americium-241  – – – – – – 1.95 60 0.1 0 No 

Identifier:  SIT19.  Facility Name:  Safe, Secure Transport Facility (TA-55-355) Seismic 2 

 Free fall spill 50,000 0.093 0.002 0.3 – 1 2.80 10 0 0 Yes 

 Powder impacted  
 by object 

Plutonium-239 grams 

50,000 0.047 0.01 0.2 – 1 4.67 10 0 0 Yes 

Identifier:  DOMEP.  Facility Name:  Waste Storage Domes (TA-54) (for population a) Seismic 2 

 Combustibles             o 

  Drums 25,800 0.333 0.001 0.3  1 2.58 10 0 0 No 

  Overpacks 11,300 0.167 0.001 0.3  1 0.566 10 0 0 No 

  Suspension 

Plutonium 
Equivalent 

curies 

10,500 1 – 1 0.000004 1 1.01 1,440 0 0 N 
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Accident Phase Nuclide 

MAR 
(curies or 

grams) MAR 
Damage 

Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(in units of 
MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega- 
watts) 

Release 
Height 

(meters) Wake? 

 Noncombustibles              

  Drums 70,400 0.333 0.000849 0.3  1 5.98 10 0 0 No 

  Overpacks 30,900 0.167 0.000762 0.3  1 1.18 10 0 0 No 

  Suspension 

Plutonium 
Equivalent 

curies 

23,800 1 – 1 0.000004 1 2.29 1,440 0 0 No 

 Total              

  Initial – – – – – – 10.3 10 0 0 No 

  Suspension 

Plutonium 
Equivalent 

curies 

– – – – – – 3.30 1,440 0 0 No 

Identifier:  DOMEM  Facility Name:  Waste Storage Domes (TA-54) (for MEI and Noninvolved Worker a) Seismic 2 

 Combustibles           0 0 No 

  Drums 15,900 0.333 0.001 0.3 – 1 1.59 10 0 0 No 

  Overpacks 6,960 0.167 0.001 0.3 – 1 0.348 10 0 0 No 

  Suspension 

Plutonium 
Equivalent 

curies 

6,440 1 – 1 0.000004 1 0.619 1,440 0 0 No 

 Noncombustibles              

  Drums 44,100 0.333 0.000849 0.3 – 1 3.75 10 0 0 No 

  Overpacks 19,400 0.167 0.000762 0.3 – 1 0.737 10 0 0 No 

  Suspension 

Plutonium 
Equivalent 

curies 

14,900 1 – 1 0.000004 1 1.43 1,440 0 0 No 

 Total              

  Initial – – – – – – 6.42 10 0 0 No 

  Suspension 

Plutonium 
Equivalent 

curies 

– – – – – – 2.05 1,440 0 0 No 

Identifier:  SIT16.  Facility Name:  Storage Facility (TA-55-185) Seismic 1 and 2 

 Initial 48,900 1 0.00021 1 – 1 10.3 10 0 0 No 

 Suspension 

Plutonium 
Equivalent 

grams 

48,900 1 – 1 0.000004 1 4.69 1,440 0 0 No 

Identifier:  DVRS08.  Facility Name:  Decontamination and Volume Reduction System (TA-54-412) (PC-2) Seismic 1 

 PC-2 Seismic Event Plutonium 
Equivalent 

curies 900 1 0.001 0.1 – 1 0.09 1,440 0 0 No 
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Accident Phase Nuclide 

MAR 
(curies or 

grams) MAR 
Damage 

Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(in units of 
MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega- 
watts) 

Release 
Height 

(meters) Wake? 

Identifier:  DVRS12.  Facility Name:  Decontamination and Volume Reduction System (TA-54-412) (PC-3) Seismic 2 

 PC-3 Seismic Event Plutonium 
Equivalent 

curies 1,100 1 0.001 1 – 1 1.10 1,440 0 0 No 

MAR = material at risk, TA = technical area, SHEBA = Solution High-Energy Burst Assembly, MEI = maximally exposed individual, PC = performance category. 
a  Separate analyses were performed for the population and for the MEI and noninvolved worker because releases from all of the doses would affect the population, but an 

individual would be affected by only a subset of doses that are close to each other. 

394 
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Table D–13  Site-Wide Seismic 1 Radiological Accident Offsite Population Consequences 394 

for the No Action, Reduced Operations, and Expanded Operations Alternatives 395 

MEI 
Population to 50 Miles 

(80 kilometers) 

Facility Impacted by Seismic 1 Event Dose (rem)  LCF a 
Dose 

(person-rem) LCF b, c 

Chemistry and Metallurgy Research Building (TA-3-29) 62 0.075 6,100 4 (3.7) 

SHEBA (TA-18-168) d 0.03 0.000018 0.77 0 (0.00046) 

Tritium System Test Assembly (TA-21-155) 0.0015 8.8 × 10-7 0.049 0 (0.00003) 

Tritium Science and Fabrication Facility (TA-21-209) 0.013 7.5 × 10-6 0.43 0 (0.00026) 

Radioactive Liquid Waste Treatment Facility (TA-50-1) 3 0.0018 520 0 (0.31) 

Radioassay and Nondestructive Testing Facility (TA-54-38) 64 0.077 1,100 1 (0.67) 

Storage Facility (TA-55-185) 6 0.0036 590 0 (0.35) 

Decontamination and Volume Reduction System 
(TA-54-412) (PC-2 Seismic) 

2.8 0.0017 49 0 (0.03) 

 Max 64 Max 0.077 Sum 8,400 Sum 5 (5.1) 

MEI = maximally exposed individual, LCF = latent cancer fatality, TA = technical area, SHEBA = Solution High-Energy 
Burst Assembly, PC = performance category. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Increased number of LCFs for the offsite population, assuming the accident occurs; value in parentheses is the calculated 

result. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 334,100 (TA-18-168), 

271,600 (TA-21-155, -209), 302,000 (TA-50-1), 343,100 (TA-54-38, TA-54-412). 
d The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under 

the Reduce Operations and Expanded Operations Alternatives. 
 

Table D–14  Site-Wide Seismic 1 Radiological Accident Onsite Worker Consequences for 396 

the No Action, Reduced Operations, and Expanded Operations Alternatives 397 

Noninvolved Worker at 110 Yards (100 meters) 
Facility Impacted by Seismic 1 Event Dose (rem)  LCF a 

Chemistry and Metallurgy Research Building (TA-3-29) 2,000 2.4 b 

SHEBA (TA-18-168) c 1.1 0.00064 

Tritium System Test Assembly (TA-21-155) 0.011 6.7 × 10-6 

Tritium Science and Fabrication Facility (TA-21-209) 0.097 0.000058 

Radioactive Liquid Waste Treatment Facility (TA-50-1) 120 0.15 

Radioassay and Nondestructive Testing Facility (TA-54-38) 580 0.69 

Storage Facility (TA-55-185) 240 0.29 

Decontamination and Volume Reduction System (TA-54-412) 
(PC-2 Seismic) 

10 0.0061 

LCF = latent cancer fatality, TA = technical area, SHEBA = Solution High-Energy Burst Assembly, PC = performance 
category. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Based on a dose-risk-conversion factor of 0.0006 LCF per rem, the indicated dose yields an LCF value greater than 1.0 as 

shown.  This means that it is likely that an individual exposed to the indicated dose would contract a latent fatal cancer in 
their lifetime.  For calculation purposes, the actual value is shown here; however, since the exposed recipient is an 
individual, the equivalent tables in Chapter 5, Section 5.12, show an LCF of 1.0. 

c The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under 
the Reduce Operations and Expanded Operations Alternatives. 
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Table D–15  Site-Wide Seismic 1 Radiological Accident Offsite Population and Worker 398 

Risks for the No Action, Reduced Operations, and Expanded Operations Alternatives 399 

Onsite Worker  Offsite Population 

Facility Impacted by Seismic 1 Event 
Frequency 
(per year) 

Noninvolved Worker 
at 110 Yards 

(100 meters) a MEI a 

Population to 
50 Miles 

(80 kilometers) b, c 

Chemistry and Metallurgy Research 
Building (TA-3-29) 

0.001 0.001 0.000075 0.0037 

SHEBA (TA-18-168) d 0.001 6.4 × 10-7 1.8 × 10-8 4.6 × 10-7 

Tritium System Test Assembly 
(TA-21-155) 

0.001 6.7 × 10-9 8.8 × 10-10 3 × 10-8 

Tritium Science and Fabrication Facility 
(TA-21-209) 

0.001 5.8 × 10-8 7.5 × 10-9 2.6 × 10-7 

Radioactive Liquid Waste Treatment 
Facility (TA-50-1) 

0.001 0.00015 1.8 × 10-6 0.00031 

Radioassay and Nondestructive Testing 
Facility (TA-54-38) 

0.001 0.00069 0.000077 0.00067 

Storage Facility (TA-55-185) 0.001 0.00029 3.6 × 10-6 0.00035 

Decontamination and Volume Reduction 
System (TA-54-412) (PC-2 Seismic) 

0.001 6.1 × 10-6 1.7 × 10-6 0.00003 

  Max 0.001 e Max 0.000077 e Sum 0.0051 e 

MEI = maximally exposed individual, TA = technical area, SHEBA = Solution High-Energy Burst Assembly, 
PC = performance category. 
a  Increased risk of an LCF to an individual per year. 
b Increased number of LCFs for the offsite population per year. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 334,100 (TA-18-168), 

271,600 (TA-21-155, -209), 302,000 (TA-50-1), 343,100 (TA-54-38, TA-54-412). 
d The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 

Reduce Operations and Expanded Operations Alternatives. 
e See the discussion in Section D.4 regarding the impacts of the 2007 update of the probabilistic seismic hazard analysis. 
 

D.4.2.2 Site-Wide Seismic 2 – Radiological Impacts 400 

Site-wide Seismic 2 is associated with events up to approximately PC-3 in severity.  401 

Tables D–16 and D–17 show the potential consequences (dose and probability of an LCF) 402 

should such an earthquake occur under the No Action Alternative.  Table D–18 shows the health 403 

risk (frequency multiplied by the LCF consequence) per year of operation.  All of the releases 404 

from the Seismic 1 event would, of course, be released during this event as well.  The waste 405 

storage domes would be among the facilities that would have no releases during a Seismic 1 406 

event, but would have releases in the event of the larger Seismic 2 event.  This facility, TA-55, 407 

and the Chemistry and Metallurgy Research Building represent the major sources of risk for this 408 

event.  The overall health risk to the general population from this event is approximately 409 

0.009 per year; that is, a mean of one LCF in the entire general population (out to 50 miles 410 

[80 kilometers] from each release) every 111 years of LANL operation.  Therefore, the risk from 411 

a Seismic 1 or 2 event is roughly equivalent. 412 
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Table D–16  Site-Wide Seismic 2 Radiological Accident Offsite Population Consequences 413 

for the No Action, Reduced Operations, and Expanded Operations Alternatives 414 

MEI 
Population to 50 Miles 

(80 kilometers) 

Facility Impacted by Seismic 2 Event 
Dose 
(rem)  LCF a 

Dose 
(person-rem) LCF b, c 

Chemistry and Metallurgy Research Building (TA-3-29) 62 0.075 6,100 4 (3.7) 

Weapons Engineering Tritium Facility (TA-16-205) 17 0.01 110 0 (0.063) 

SHEBA (TA-18-168) d 0.03 0.000018 0.77 0 (0.00046) 

Tritium System Test Assembly (TA-21-155) 0.0015 8.8 × 10-7 0.049 0 (0.00003) 

Tritium Science and Fabrication Facility (TA-21-209) 0.013 7.5 × 10-6 0.43 0 (0.00026) 

Radioactive Liquid Waste Treatment Facility (TA-50-1) 3 0.0018 520 0 (0.31) 

Waste Characterization, Reduction, and Repackaging 
Facility (TA-50-69) 

43 0.052 5,100 3 (3.1) 

Radioassay and Nondestructive Testing Facility (TA-54-38) 64 0.077 1,100 1 (0.67) 

Plutonium Facility (TA-55-4) 150 0.17 14,000 9 (8.6) 

Storage Facility (TA-55-185) 6 0.0036 590 0 (0.35) 

Decontamination and Volume Reduction System 
(TA-54-412) (PC-3 Seismic) 

34 0.04 600 0 (0.36) 

Waste Storage Domes (TA-54) 460 0.55 7,400 5 (4.5) 

Safe, Secure Transport Facility (TA-55-355) 3.9 0.0024  290 0 (0.18) 

 Max 460 Max 0.55 Sum 36,000 Sum 22 

MEI = maximally exposed individual, LCF = latent cancer fatality, TA = technical area, SHEBA = Solution High-Energy 
Burst Assembly, PC = performance category. 
a  Increased risk of an LCF to an individual per year. 
b  Increased number of LCFs for the offsite population per year; value in parentheses is the calculated result. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 

334,100 (TA-18-168), 271,600 (TA-21-155, -209), 302,000 (TA-50-1, -69), 343,100 (TA-54-38, TA-54-412, Domes), 
301,900 (TA-55-4, -185, -355). 

d The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 
Reduce Operations and Expanded Operations Alternatives. 

 

Table D–17  Site-Wide Seismic 2 Radiological Accident Onsite Worker Consequences for 415 

the No Action, Reduced Operations, and Expanded Operations Alternatives 416 

Noninvolved Worker at 110 Yards 
(100 meters) 

Facility Impacted by Seismic 2 Event Dose (rem)  LCF a 

Chemistry and Metallurgy Research Building (TA-3-29) 2,000 2.4 b 

Weapons Engineering Tritium Facility (TA-16-205) 150 0.17 

SHEBA (TA-18-168) c 1.1 0.00064 

Tritium System Test Assembly (TA-21-155) 0.011 6.7 × 10-6 

Tritium Science and Fabrication Facility (TA-21-209) 0.097 0.000058 

Radioactive Liquid Waste Treatment Facility (TA-50-1) 120 0.15 

Waste Characterization, Reduction, and Repackaging Facility (TA-50-69) 1,100 1.3 b 

Radioassay and Nondestructive Testing Facility (TA-54-38) 580 0.69 

Plutonium Facility (TA-55-4) 2,700 3.3 b 

Storage Facility (TA-55-185) 240 0.29 

Decontamination and Volume Reduction System (TA-54-412) (PC-3 Seismic) 120 0.15 
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Noninvolved Worker at 110 Yards 
(100 meters) 

Facility Impacted by Seismic 2 Event Dose (rem)  LCF a 

Waste Storage Domes (TA-54) 2,200 2.6 b 

Safe, Secure Transport Facility (TA-55-355) 130 0.16 

LCF = latent cancer fatality, TA = technical area, SHEBA = Solution High-Energy Burst Assembly. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Based on a dose-risk-conversion factor of 0.0006 LCF per rem, the indicated dose yields an LCF value greater than 1.0 as 

shown.  This means that it is likely that an individual exposed to the indicated dose would contract a latent fatal cancer in 
their lifetime.  For calculation purposes, the actual value is shown here; however, since the exposed recipient is an 
individual, the equivalent tables in Chapter 5, Section 5.12 show an LCF of 1.0. 

c The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 
Reduce Operations and Expanded Operations Alternatives. 

 

Table D–18  Site-Wide Seismic 2 Radiological Accident Offsite Population and Worker 417 

Risks for the No Action, Reduced Operations, and Expanded Operations Alternatives 418 

Onsite Worker Offsite Population 

Facility Impacted by Seismic 2 Event 
Frequency 
(per year) 

Noninvolved Worker 
at 110 Yards 

(100 meters) a MEI a 

Population to 
50 Miles 

(80 kilometers) b, c 

Chemistry and Metallurgy Research 
Building (TA-3-29) 

0.0005 0.0005 0.000037 0.0018 

Weapons Engineering Tritium Facility 
(TA-16-205) 

0.0005 8.7 × 10-5 5 × 10-6 0.000032 

SHEBA (TA-18-168) d 0.0005 3.2 × 10-7 9 × 10-9 2.3 × 10-7 

Tritium System Test Assembly 
(TA-21-155) 

0.0005 3.3 × 10-9 4.4 × 10-10 1.5 × 10-8 

Tritium Science and Fabrication Facility 
(TA-21-209) 

0.0005 2.9 × 10-8 3.8 × 10-9 1.3 × 10-7 

Radioactive Liquid Waste Treatment 
Facility (TA-50-1) 

0.0005 0.000073 9.1 × 10-7 0.00016 

Waste Characterization, Reduction, and 
Repackaging Facility (TA-50-69) 

0.0001 e 0.0001 5.2 × 10-6 0.00031 

Radioassay and Nondestructive Testing 
Facility (TA-54-38) 

0.0005 0.00035 0.000039 0.00034 

Plutonium Facility (TA-55-4) 0.0004 e 0.0004 7 × 10-5 0.0035 

Storage Facility (TA-55-185) 0.0005 0.00014 1.8 × 10-6 0.00018 

Decontamination and Volume Reduction 
System (TA-54-412) (PC-3 Seismic) 

0.0005 0.000074 0.00002 0.00018 

Waste Storage Domes (TA-54) 0.0005 0.0005 0.00028 0.0022 

Safe, Secure Transport Facility 
(TA-55-355) 

0.0005 0.000077 1.2 × 10-6 0.000088 

  Max 0.0005 f Max 0.00028 f Sum 0.009 f 

MEI = maximally exposed individual, TA = technical area, SHEBA = Solution High-Energy Burst Assembly, 
PC = performance category. 
a  Increased risk of an LCF to an individual per year. 
b  Increased number of LCFs for the offsite population per year. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 297,000 (TA-3-29), 404,900 (TA-16-205), 

334,100 (TA-18-168), 271,600 (TA-21-155, -209), 302,000 (TA-50-1, -69), 343,100 (TA-54-38, TA-54-412, Domes), 
301,900 (TA-55-4, -185, -355). 

d The SHEBA accident scenario is applicable only to the No Action Alternative.  Operation of SHEBA would cease under the 
Reduce Operations and Expanded Operations Alternatives. 

e  Different frequency than other seismic events due to assumption of other additional failures. 
f See the discussion in Section D.4 regarding the impacts of the 2007 update of the probabilistic seismic hazard analysis. 
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The consequence to an individual at publicly accessible Diamond Drive from a Seismic 2 release 419 

from the Chemistry and Metallurgy Research Building could exceed that from the nearest site 420 

boundary.  This consequence is the same as for the Seismic 1 event; the effects of the Chemistry 421 

and Metallurgy Research Building release are discussed in detail under that heading. 422 

D.4.2.3 Site-Wide Seismic 1 – Chemical Impacts 423 

The facilities and chemicals of concern under site-wide Seismic 1 conditions are shown in 424 

Table D–19.  There are numerous chemicals in small quantities onsite that could be released 425 

under these conditions.  The listed chemicals were selected from a complete set of chemicals 426 

used onsite based on their larger quantities, chemical properties, and human health effects.  427 

Table D–19 shows the ERPG concentration values for which excess concentrations could have 428 

harmful health or life-threatening implications as defined in the table’s footnotes.  Hydrogen 429 

cyanide, phosgene, and formaldehyde are toxic gases that, at elevated levels, can cause 430 

respiratory or cardiovascular (in the case of hydrogen cyanide) dysfunction.  The hypothetical 431 

MEI could be exposed to formaldehyde concentrations in excess of ERPG-3 values in the event 432 

of such an earthquake, depending on the meteorological conditions at the time.  This high 433 

exposure is a result of the proximity of TA-43-1 to the site border with the Los Alamos townsite. 434 

Table D–19  Chemical Accident Impacts Under Seismic 1 Conditions 435 

ERPG-2 a ERPG-3 b Concentration 

Chemical 
Frequency c 
(per year) 

Quantity 
Released  Value 

Distance 
to Value 
(meters) Value 

Distance to 
Value 

(meters) 

Noninvolved 
Worker at 
100 Meters 

MEI at Site 
Boundary 

Hydrogen Cyanide at 
TA-3-66  
(Sigma Complex) 

0.001 13.5 pounds 
(6 kilograms) 

10 ppm 140 25 ppm 86 19 ppm 0.25 ppm 
at 924 meters 

Phosgene at TA-9-21 0.001 1 pound 
 (0.45 kilogram) 

0.2 ppm 280 1 ppm 120 1.4 ppm 0.025 ppm at 
823 meters 

Formaldehyde at 
TA-43-1  
(Bioscience Facilities) 

0.001 14.1 liters 
(3.7 gallons) 

10 ppm 180 25 ppm 110 31 ppm Exceeds 
ERPG-3 at 
12 meters 

ERPG = Emergency Response Planning Guideline, MEI = maximally exposed individual, TA = technical area, ppm = parts per million. 
a ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 

experiencing or developing irreversible or other serious health effects or symptoms that could impair their ability to take protective 
action (DOE 2004a). 

b ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 
experiencing or developing life-threatening health effects (DOE 2004a). 

c Based on the updated 2007 update of the probabilistic seismic hazard analysis, the annual probability of exceedance for this earthquake 
is estimated to be 0.0015 (1 chance in 670).  See discussion in Section D.4. 

Note:  To convert meters to yards, multiply by 1.0936. 
 

The noninvolved worker could be exposed to phosgene or formaldehyde in excess of ERPG-3 436 

values if located directly downwind of the releases and unable to take evasive action. 437 

Table D–19 shows the concentration of each chemical, if it were released, at specified distances.  438 

The estimated frequency of this seismic event is shown in the table. 439 

D.4.2.4 Site-Wide Seismic 2 – Chemical Impacts 440 

The facilities and chemicals of concern under site-wide Seismic 2 conditions are shown in 441 

Table D–20.  There are numerous chemicals in small quantities onsite that could be released 442 



Appendix D – Evaluation of Human Health Impacts from Facility Accidents 
 
 

 
7/9/2007 Concurrence Draft D-39 

under these conditions.  The listed chemicals were selected from a complete set of chemicals 443 

used onsite based on their larger quantities, chemical properties, and human health effects.  The 444 

table shows the ERPG concentration values for which excess concentrations could have harmful 445 

health or life-threatening implications, as defined in the table’s footnotes. 446 

Table D–20  Chemical Accident Impacts Under Seismic 2 Conditions 447 

ERPG-2 a ERPG-3 b Concentration 

Chemical 
Frequency c 
(per year) 

Quantity 
Released  Value 

Distance 
to Value 
(meters) Value 

Distance 
to Value 
(meters) 

Noninvolved 
Worker at 
100 Meters 

MEI at Site 
Boundary 

Hydrogen cyanide at 
TA-3-66 (Sigma 
Complex) 

0.0005 13.5 pounds 
(6.1 kilograms) 

10 ppm 137 25 ppm 86 18.6 ppm 0.25 ppm 
at 924 meters 

Phosgene at 
TA-9-21 

0.0005 1 pound 
(0.45 kilogram) 

0.2 ppm 276 1 ppm 118 1.38 ppm 0.025 ppm at 
823 meters 

Formaldehyde at 
TA 43-1 (Bioscience 
Facilities) 

0.0005 14.1 liters 
(3.7 gallons) 

10 ppm 178 25 ppm 112 31.3 ppm Exceeds 
ERPG-3 

at 12 meters 

Chlorine gas released 
outside 
of TA-55-41 
Plutonium Facility 

0.0005 150 pounds 
(68 kilograms) 

3 ppm 1,080 20 ppm 380 165 ppm 3.4 ppm at 
1,016 meters 

Nitric acid spill at 
TA-55-4 (Plutonium 
Facility) 

0.0005 6,100 gallons 
(23,090 liters) 

6 ppm 49 78 ppm 6.6 1.61 ppm 0.019 ppm 
at 1,016 meters 

Hydrochloric 
acid spill at 
TA-55-249 

0.0005 5,200 gallons 
(19,684 liters) 

20 ppm 185 150 ppm 64.5 65.9 ppm 0.65 ppm 
at 1,117 meters 

Beryllium at 
TA-3-141 (Beryllium 
Technology Facility) 

0.0005 110 pounds 
(49 kilograms) 

(powder) d  

0.025 
milligrams 
per cubic 

meter 

282 0.1 
milligrams 
per cubic 

meter 

116 0.126 ppm 0.0043 
milligrams per 
cubic meter at 

880 meters 

ERPG = Emergency Response Planning Guideline, MEI = maximally exposed individual, TA = technical area, ppm = parts per million. 
a ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 

experiencing or developing irreversible or other serious health effects or symptoms that could impair their abilities to take protective 
action (DOE 2004a). 

b ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 
experiencing or developing life-threatening health effects (DOE 2004a). 

c Based on the updated 2007 update of the probabilistic seismic hazard analysis, the annual probability of exceedance for this 
earthquake is estimated to be 0.0008 (1 chance in 1,250).  See discussion in Section D.4. 

d This quantity represents the total material at risk.  A fraction (0.0006) of this solid would be released for the hypothesized scenario. 
Note:  To convert meters to yards, multiply by 1.0936. 
 

The Seismic 1 chemical releases would be repeated here.  In addition, because of the increased 448 

severity of this event, beryllium, chlorine, nitric acid, and hydrochloric acid could be released in 449 

sufficient quantities to create plausible health effects near the release site.  Exposure to beryllium 450 

can result in acute lung damage; elevated levels of chlorine and acids can cause respiratory 451 

dysfunction.  The beryllium powder release could result from a Beryllium Technology Facility 452 

structural failure in a Seismic 2 earthquake with subsequent container breaching.  Chlorine could 453 

be released as a result of line or tank failures.  The integrity of the nitric and hydrochloric acid 454 

tanks could be compromised.  It is assumed that their entire contents spill and are contained 455 

within the seismically qualified berms surrounding each tank.  Release from these acid pools 456 

would be by evaporation. 457 
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Table D–20 shows the concentration of each chemical, if released, at specified distances.  The 458 

estimated frequency of the Seismic 1 event is shown in the table.  The hydrogen cyanide, 459 

phosgene, and formaldehyde releases projected during a Seismic 1 event also would occur during 460 

the more severe Seismic 2 event; the distances and environmental concentration levels would be 461 

unchanged from the former event.  None of the additional releases would result in MEI exposure 462 

in excess of ERPG-3 levels.  A noninvolved worker, if directly downwind from the release and 463 

unable to take evasive action, could be exposed to beryllium or chlorine in excess of ERPG-3 464 

levels.  The additional releases (except beryllium) are from TA-55, and its distance from the site 465 

boundary, together with the quantities potentially released, would prevent ERPG-3 exposure to 466 

the public.  The inventory of beryllium kept at TA-3-141 is limited to minimize accident impacts. 467 

D.4.3 Reduced Operations Alternative Impacts 468 

The site-wide seismic radiological accident impacts from the Reduced Operations 469 

Alternative would be similar to those from the No Action Alternative, as given in Tables D–13 470 

through D–18.  SHEBA operations at LANL would cease under this alternative.  Inspection of 471 

the tables shows that SHEBA operations are a small component of the site-wide seismic accident 472 

impacts at LANL; its elimination would not significantly alter the overall site risk profile from 473 

such an event.  All other impacts in the tables are equally applicable for this alternative. 474 

The chemicals of concern that could be released in a site-wide seismic event are the same for the 475 

Reduced Operations Alternative as for the No Action Alternative.  None of the chemicals 476 

identified for the latter are eliminated in this alternative.  The information in Tables D–19 and 477 

D–20, then, is applicable to the Reduced Operations Alternative. 478 

D.4.4 Expanded Operations Alternative Impacts 479 

D.4.4.1 Site-Wide Seismic 1 – Radiological Impacts 480 

The Seismic 1 accident impacts from the Expanded Operations Alternative would be similar to 481 

those from the No Action Alternative.  SHEBA operations at LANL would cease under the 482 

Expanded Operations Alternative.  Its impacts are relatively small; deleting SHEBA impacts 483 

would not change the overall Seismic 1 risk profile of this alternative.  Replacement risks from 484 

accident impacts would result from expanded waste management activities.  Transuranic waste 485 

managed at DVRS would be moved offsite or to a new facility, the TRU Waste Facility, which 486 

would be located in a TA along the Pajarito Road Corridor.  The impacts from this new facility 487 

would be less than those of the existing facility because of the new location.  The entries in 488 

Tables D–13 through D–15 reflect present DVRS operations because it could be active for most 489 

of the time period of interest.  The accident impacts from DVRS bound the impacts of its 490 

replacement facility.  Accident impacts for the new facility are described in Appendix H. 491 

D.4.4.2  Site-Wide Seismic 2– Radiological Impacts 492 

The Seismic 2 accident impacts from the Expanded Operations Alternative would be similar to 493 

those from the No Action Alternative.  SHEBA operations at LANL would cease under the 494 

Expanded Operations Alternative.  Its impacts are relatively small; deleting its impacts would not 495 

change the overall Seismic 2 risk profile of this alternative.  Replacement risks from accident 496 
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impacts would result from expanded waste management activities.  Transuranic waste managed 497 

at DVRS and the waste storage domes would be moved offsite or to a new facility, the TRU 498 

Waste Facility, located in a TA along the Pajarito Road Corridor.  The impacts from this new 499 

facility would be less than those of the existing facility because of the new location and because 500 

less material would be stored, the rest being moved offsite.  The entries in Tables D–16 through 501 

D–18 reflect present DVRS and the waste storage domes operations because they could be active 502 

for most of the time period of interest and because their accident impacts bound the impacts of 503 

the new facility.  The TRU Waste Facility accident impacts are described in Appendix H. 504 

D.4.4.3 Site-Wide Seismic 1 – Chemical Impacts 505 

The chemicals of concern that could be released in a site-wide Seismic 1 event are the same 506 

under the Expanded Operations Alternative as under the No Action Alternative.  No additional 507 

chemicals were identified in this alternative that would have impacts exceeding those for the No 508 

Action Alternative.  The information in Table D–19, then, is applicable to the Expanded 509 

Operations Alternative. 510 

D.4.4.4 Site-Wide Seismic 2 – Chemical Impacts 511 

The chemicals of concern that could be released in a site-wide Seismic 2 event are the same 512 

under the Expanded Operations Alternative as under the No Action Alternative.  No additional 513 

chemicals were associated with this alternative that would have impacts exceeding those under 514 

the No Action Alternative.  The information in Table D–20, then, is applicable to the Expanded 515 

Operations Alternative. 516 

D.5 Wildfire Accidents 517 

This section discusses the potential for a wildfire at LANL (LANL 2004) that could cause the 518 

release of hazardous radioactive and chemical materials that would affect the health and safety of 519 

LANL workers and the public. 520 

D.5.1 Background 521 

Wildfires were evaluated in the 1999 SWEIS and were studied further following the Cerro 522 

Grande Fire in May 2000.  The following sections provide background information on the 523 

potential for LANL wildfires since the 1999 SWEIS was prepared. 524 

D.5.1.1 Consuming Combustible Structures and Vegetation 525 

A theoretical wildfire resulting in the exposure of humans to airborne radiation was one of 526 

several operational site-wide accident scenarios analyzed and reported in the 1999 SWEIS.  The 527 

health impact of the wildfire accident was 0.34 LCFs, resulting from an estimated population 528 

dose of 675 person-rem.  The dose to the MEI member of the public was less than 25 rem, and 529 

the estimated frequency of occurrence was approximately once every 10 years.  While the 530 

estimated radiological dose consequence of a wildfire accident was small, the high frequency of 531 

occurrence resulted in a risk (the product of the frequency and consequence) that was surpassed 532 

by only one other postulated accident in the 1999 SWEIS. 533 
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The wildfire accident analysis assumed multiple source releases, including radiological 534 

inventories from buildings, suspended soils with environmental (very low) levels of 535 

contamination, and ash from burned vegetation (this ash also had very low levels of 536 

contamination).  Since the analysis in 1999, radiological inventories in buildings have changed; 537 

the vulnerability of buildings to ignition by wildfire has changed as a result of tree thinning; more 538 

accurate and more comprehensive data have been compiled on concentrations of radionuclides in 539 

vegetation; vegetation fuel loads have changed; and the frequency of occurrence has possibly 540 

changed. 541 

The LANL site and surrounding vicinity are generally forested areas with high fuel loading 542 

(Balice, Oswald, and Martin 1999; Balice et al. 2000).  Wildfires are frequent occurrences on 543 

nearby U.S. Forest Service land and have an obvious potential for encroaching on the LANL site, 544 

as demonstrated by recent events (Balice, Oswald, and Martin 1999, Balice et al. 2000).  545 

Recently, an analysis was completed to help determine areas of concern for continued wildfire 546 

risk at LANL that consider the extensive environmental changes since 1999.  Based on the results 547 

of this analysis, areas of concern were determined that are consistent with those found in another 548 

recent wildfire risk analysis (Balice et al. 2005).  A particular scenario, a wildfire initiated 549 

southwest of LANL near the border of the Bandelier National Monument and the Dome 550 

Wilderness Area, was postulated.  While there is a potential for initiation of a wildfire at many 551 

locations within and near the LANL site, this location was considered to have the greatest 552 

potential for widespread environmental impacts to LANL because continuous fuel is available 553 

from these offsite locations near the southwest corner of LANL. 554 

D.5.1.2 Recent Widespread Environmental Changes 555 

Since completion of the 1999 SWEIS wildfire analysis, the Cerro Grande Fire occurred adjacent 556 

to and on the LANL site.  On May 4, 2000, the National Park Service initiated a prescribed burn 557 

on the flanks of Cerro Grande Peak within the boundary of Bandelier National Monument.  The 558 

intended burn was a meadow of about 300 acres (120 hectares), located 3.5 miles 559 

(5.6 kilometers) west of TA-16, near the southwest corner of LANL.  The prescribed burn began 560 

in the evening; by 1:00 p.m. the following day, the burn was declared a wildfire. 561 

LANL’s meteorological data showed above–average temperatures and low humidity for the first 562 

10 days of the wildfire, with wind speeds averaging 6 to 17 miles per hour (10 to 27 kilometers 563 

per hour) and gusting from 27 to 54 miles per hour (44 to 87 kilometers per hour).  Generally, 564 

winds tended to be from the southwest to west during this period.  By May 8, day 5 of the 565 

wildfire, spot fires began to occur on LANL lands.  By May 10, the fire moved into the Los 566 

Alamos townsite and proceeded north and east across the TA-16 mesa top.  The fire moved 567 

eastward down Water Canyon, Cañon de Valle, Pajarito Canyon, and Cañada del Buey by 568 

May 11.  Eventually the fire extended northward on LANL lands to Sandia Canyon and eastward 569 

down Mortandad Canyon into San Ildefonso Pueblo lands.  The residential areas of Los Alamos 570 

and White Rock were in the fire’s path, and more than 18,000 residents were evacuated.  By the 571 

end of the day on May 10, the fire had burned 18,000 acres (7,280 hectares), destroyed 572 

235 homes, and damaged many other structures.  The fire also spread toward LANL; although 573 

the fire moved onto LANL land, all major structures were secured and no releases of radiation 574 

occurred.  The wildfire was declared fully contained on June 6, after burning nearly 43,000 acres 575 

(17,400 hectares) of land extending to Santa Clara Canyon on Santa Clara Pueblo lands to the 576 
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north of the townsite.  LANL had approximately 6,757 acres (2,734 hectares) of low-burn 577 

severity; 844 acres (342 hectares) of moderate-burn severity; and 50 acres (20 hectares) of high-578 

burn severity (Balice, Bennett, and Wright 2004).3 579 

The Cerro Grande Fire of 2000 had enormous adverse impacts on forests on and around LANL.  580 

Immediately there were concerns about increased erosion and flooding and the potential impacts 581 

on contaminated soil and sediment.  Seventy-seven contaminant potential release sites and two 582 

nuclear facilities at LANL that contain hazardous and radioactively contaminated soils and 583 

materials are located within floodplain areas.  Without DOE action, these potential release sites 584 

and nuclear facilities could have released contaminants and materials downstream during rainfall 585 

events.  In addition, numerous cultural resource sites and traditional cultural properties are 586 

located in canyons or along drainage areas and were at increased risk of flood damage. 587 

LANL conducted assessments and implemented on-the-ground rehabilitation efforts.  Under the 588 

DOE Special Environmental Assessment (DOE 2000), LANL was to conduct mitigation 589 

measures and monitor the condition of the burned area annually.  In all, LANL treated over 590 

1,800 acres (728 hectares) with techniques similar to those used by the Burned Area Emergency 591 

Rehabilitation team.  The project was successful, increasing vegetative cover on the severely 592 

burned units from around 0 percent to almost 45 percent.  Most of the straw wattles that were 593 

installed held sediment onsite and allowed vegetation to grow.  The LANL contractor developed 594 

best management practices for all potential release sites that were potentially impacted by the fire 595 

to eliminate contaminant transport. 596 

The drought that began in 2000 in the southwestern United States, although not unprecedented, 597 

has been one of the more severe in 50 years (Breshears et al. 2005).  Precipitation for this region 598 

was 25 percent below average during 2000 and 2001, and 65 percent below average through the 599 

summer months.  The combined effects of prolonged drought and severe outbreak of bark beetles 600 

(Ips confusus) resulted in tens of millions of dead trees over thousands of square miles in 601 

Arizona, New Mexico, Colorado, and Utah (McHugh, Kolb, and Wilson 2003).  Highest 602 

mortality levels have been seen in ponderosa pine (Pinus ponderosa), douglas-fir (Pseudotsuga 603 

menziesii) and pinyon (Pinus edulis) pine trees.  In many areas of pinyon-juniper habitat, entire 604 

stands of pinyon have died, leaving only juniper (Juniperus monosperma).  Bark beetle 605 

infestations in western North America has been documented to cause large areas of high tree 606 

mortality that has been linked to both drought and fire in the region (USDA 2002).  The Pajarito 607 

Plateau, where LANL is located, had an average 85 percent tree mortality for trees over 5 feet 608 

(1.5 meters) tall from 2002 to 2003, leaving a mosaic of live and dead trees. 609 

To decrease the risk from catastrophic environmental fire, LANL began a tree-thinning project in 610 

January 2002.  The goals of this project were to reduce the threat of wildfire to forested areas and 611 

structures on LANL property, to enhance and maintain wildlife habitat and tree species diversity 612 

by ensuring vertical and horizontal heterogeneity of age class and structure throughout the forest, 613 

and to promote forest health.  Tree thinning has been completed on 7,283 acres (2,947 hectares), 614 

including both ponderosa pine and pinyon–juniper habitats (LANL 2005).  Tree thinning and 615 

environmental changes were incorporated into the wildfire risk analysis of this SWEIS. 616 

                                                 
3 The sum of these areas is approximately equal to 7,700 acres as cited elsewhere in this SWEIS. 
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D.5.1.3 Wildfire Occurrence 617 

D.5.1.3.1 General Approach 618 

The following analysis of the risk of wildfire initiation and spread was taken from the 619 

Information Document in Support of the Five-Year Review and Supplement Analysis for the 620 

Los Alamos National Laboratory Site-Wide Environmental Impact Statement (LANL 2004). 621 

This analysis was largely based on data produced during earlier studies and field monitoring 622 

activities.  A dataset of lightning strike locations and intensities was used to represent wildfire 623 

ignitions.  Polygons (multi-sided geometric shapes) of previously modeled fires were used to 624 

evaluate the relative potential for fires to burn within the study area.  Fuels data and an existing 625 

land cover map were used to characterize the fuels and fire hazards in the study region.  It was 626 

assumed that lightning, modeled fires, and fuels characterizations represent ignitions, fire spread, 627 

and flammability, respectively.  These are all important components of wildfire risk.  The three 628 

intermediate results were weighted and combined in the geographical information system (GIS) 629 

software to create a preliminary relative risk rating for each cell in the study region.  All analyses 630 

were completed using ArcView 3.2a GIS software.  Cell (a term used in ArcView for a specific 631 

bounded surface area) resolution was set at 49 feet by 49 feet (15 meters by 15 meters). 632 

D.5.1.3.2 Region of Interest 633 

The study region was based on an area used for previous analyses of wildfire behavior 634 

(Balice et al. 2000).  This included most of LANL and all of its areas west of TA-18.  To the 635 

west, north, and south, the region of interest extends to the crest of the Sierra de los Valles and 636 

the eastern portion of the Valles Caldera National Preserve, the northern extent of the Los 637 

Alamos townsite, and Frijoles Canyon, respectively.  Typical vegetation in this area consists of 638 

pinyon-juniper woodlands, ponderosa pine forests, mixed conifer forests, aspen forests and 639 

grasslands.  Occasional barren areas, shrub lands, and spruce-fir forests also are found in the 640 

study region.  Numerous developed areas, including the Los Alamos townsite and the TAs at 641 

LANL, are also interspersed throughout the study region. 642 

D.5.1.3.3 Lightning Strike Densities and Intensities 643 

Lightning strikes that were less than 100,000 amps in intensity were removed from the dataset.  644 

Lightning strikes that were located outside of a test region were also removed from the dataset.  645 

The 131 remaining lightning strike locations and their relative intensities were analyzed in 646 

ArcView.  From these point locations, a map of densities by relative strike intensities was created 647 

and scaled from 0 to 1, with 1 representing the greatest combined strike density and intensity.  648 

The cell-based output of scaled values represents the relative tendencies that fires would be 649 

ignited within the polygons. 650 

D.5.1.3.4 Modeled Fire Polygons 651 

To assess the potential for fires to burn within each ArcView cell, wildfires were simulated from 652 

each lightning strike location using scenarios that reflected conditions in the Los Alamos region 653 

for the 1999 time period (57 lightning strikes) and the 2002 time period (49 lightning strikes), 654 

respectively.  FARSITE was used as the modeling software (USDA 1998).  FARSITE was 655 
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previously parameterized with locally collected data representing the fuels and fire hazards of the 656 

Los Alamos region.  The parameterized fire behavior modeling system also was validated against 657 

the burn histories of known fires. 658 

The databases representing the 1999 time period were derived from vegetation and fuels 659 

conditions that were present in the Los Alamos region before the Cerro Grande Fire, before the 660 

initiation of major thinning and fire hazard reduction activities, and before the initiation of 661 

drought-induced mortality.  All other conditions for fire behavior simulations were assumed to be 662 

those that existed immediately before or during the Cerro Grande Fire.  The databases 663 

representing the 2002 time period incorporated changes that resulted from the Cerro Grande Fire, 664 

large-scale forest thinning activities, and tree mortality. 665 

Each simulation produced a polygon representing the potential area burned by a wildfire.  These 666 

multiple theme layers or polygons were then superimposed in the GIS, and the total number of 667 

fire polygons that occurred in each cell was summed.  For both the 1999 time period and the 668 

2002 time period, the greatest number of simulated fires in any given cell was 11.  Cell values 669 

were then scaled from 0 to 1 based on these values, with 1 representing those cells where 670 

11 simulated fires occurred.  The final scaled values represent the relative tendency of a fire to 671 

burn through a cell under the conditions of the simulation.  Those cells with more fires were 672 

assumed to be at greater risk of a fire actually burning through that cell. 673 

D.5.1.3.5 Fuel Conditions 674 

The fuel model concept, canopy heights, and percent canopy cover were used to model the fuel 675 

conditions at each ArcView cell.  Values for these parameters were established from previous 676 

field sampling conducted throughout the Los Alamos region from 1997 through 2004.  The fuel 677 

models were ranked by their relative ability to support more intense fires.  Similarly, 100 feet 678 

(30 meters) was assumed to be the maximum canopy height, and all other canopy heights were 679 

ranked proportionally to this maximum value and scaled from 0 to 1.  For canopy cover, 680 

100 percent cover was set as the maximum possible, and the actual percent canopy cover values 681 

were rated proportionately between 0 and 1. 682 

Previously developed land cover classification systems for assignment of fuel model, canopy 683 

heights, and percent canopy cover values to each land cover class were used.  This was 684 

performed for conditions that were typical of the 1999 and 2002 time period.  These scaled class 685 

assignments were applied to ArcView versions of land cover maps that were developed before 686 

and after the Cerro Grande Fire. 687 

D.5.1.3.6 Wildfire Model Development 688 

The five data layers of lightning, modeled fires, and fuel conditions (three layers) for each time 689 

period were mathematically combined in the GIS to assess spatial trends of fire risk across the 690 

study region.  Equal weight was given to each of these three major risk groups according to the 691 

following relationship: 692 

{Density of lightning strikes by their relative intensity + relative number of simulated fires + 693 

[relative canopy height + relative percent canopy cover + relative fuel model]/3}/3. 694 
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Finally, the values for these calculated fire risks were scaled from 0 to 1.  The analysis was 695 

repeated for conditions that existed in approximately 1999.  This was before the Cerro Grande 696 

Fire, before extensive thinning was initiated, before rehabilitation treatments were applied to the 697 

forests of the region, and before the onset of major mortality events.  Then the process was 698 

repeated for the 2002 conditions, after the Cerro Grande Fire, after the thinning of approximately 699 

7,000 additional acres (2,800 hectares), and after the onset of tree mortality. 700 

D.5.1.3.7 Wildfire Model Results 701 

Results indicate that the risk of wildfires within the study region is not homogeneous through 702 

space and time.  With regard to time, the relative wildfire risks are seen to decrease from the 703 

1999 time period (see Figure D–1) to the 2002 time period (see Figure D–2).  The greatest 704 

decrease in the wildfire risk appears to have taken place in the mountainous regions on the 705 

western boundary of LANL and further to the west, as well as in the mesa and canyon regions of 706 

the western and central portions of LANL. 707 

Spatial variations in wildfire risk for the 2002 time period show a general decrease in risk from 708 

the mountainous regions in the west to the lower elevations in the eastern portion of the study 709 

region.  A general ranking of the specific areas for their relative risk is also possible. 710 

First, the greatest fire risk occurs along the Pajarito Ridge from New Mexico (NM) 501 to the 711 

Pajarito Ski Area. 712 

Second, the next greatest fire risk occurs in the southwest corner of LANL, adjacent to the Back 713 

Gate. 714 

Third, relatively high fire risks occur in the intervening areas along NM 501 and the western 715 

boundary of LANL. 716 

Fourth, relatively high fire risks occur along portions of the mesa-canyon areas between TA-40 717 

and TA-21.  This is particularly true for the north-facing slopes of the canyons, although some of 718 

the other topographic positions in this area resulted in lower fire risk levels. 719 

Fifth, the remaining portions of LANL and its immediate surroundings are at relatively less risk 720 

from wildfires. 721 
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Figure D–1  Relative Risk of Wildfire in the Los Alamos Region (1999) 723 
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Figure D–2  Relative Risk of Wildfire in the Los Alamos Region (2002) 725 
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D.5.2 Current Wildfire Hazard Conditions 726 

This section discusses the current wildfire hazard conditions and likelihood, reflecting changes 727 

that have occurred since the late 1990s.  The analysis is taken from LANL 2004. 728 

D.5.2.1 Changes to the Fuels and Fire Hazard Conditions in the Past 5 Years 729 

Current fuels and fire hazard conditions in the Los Alamos region are not the same as those that 730 

existed in the late 1990s.  This is reflected in the most credible wildfire scenario that would be 731 

expected in the present time period, which is considerably different from what would have been 732 

expected before 2000.  In the wildfire scenario reported in the 1999 SWEIS (DOE 1999a), fuels 733 

were heavy and continuous throughout most of the mixed conifer forests of the Sierra de los 734 

Valles and extended eastward to the ponderosa pine forests on most of the western portions of 735 

LANL property.  As ponderosa pine forests transitioned to pinyon-juniper woodlands toward the 736 

eastern half of LANL, the canopy heights and the total fuel loads were reduced somewhat, but 737 

maintained the continuous nature of their overstory cover.  These heavy and continuous fuels, 738 

especially in the mountainous environments, coupled with the southwest-to-northeast wind 739 

patterns that are typically prevalent during the fire season, suggested a general wildfire scenario 740 

that was validated by the Dome Fire and the Cerro Grande Fire. 741 

In the general wildfire scenario of the 1990s, fire would be ignited by lightning or by humans in 742 

the mountains during high to extreme fire danger levels.  A small fire of this type would burn 743 

lightly for a day or two until the combination of temperature, humidity, and wind worsened to the 744 

point that the fire extended from the ground surface through the fuel ladders into the forest 745 

overstory.  At this time, the winds would carry the fire through the tree crowns from the 746 

mountains in a northeasterly direction toward LANL.  The fire would continue to spread across 747 

LANL for up to 10 days.  During this time, all unprotected buildings and facilities in its path 748 

would be destroyed.  Suppression of the fire would be impossible until the weather conditions 749 

moderated sufficiently to allow the application of effective suppression measures. 750 

Since the writing of the 1999 SWEIS, several aspects of the wildfire conditions in the Los 751 

Alamos region have changed significantly; however, some aspects of the wildfire conditions in 752 

the region have not changed.  For example, ignition sources have not changed since the 753 

1999 SWEIS.  During both time periods, fires most likely would be ignited by lightning or by 754 

humans.  Moreover, ignitions would typically occur most prevalently in the mountainous 755 

environments to the west of LANL.  Topographic conditions in the Los Alamos region also have 756 

not changed since the 1999 SWEIS.  The mountainous environments to the west of LANL and the 757 

canyon-mesa environments at LANL present difficulties in managing and suppressing fires and 758 

create safety and management issues related to transportation and movements across these 759 

topographic barriers.  In addition, the patchwork of land management agencies in the Los Alamos 760 

region has not changed since the 1999 SWEIS, which creates unique problems for wildfire hazard 761 

management that can only be resolved through strong interaction and collaboration among the 762 

individual agencies. 763 

Some aspects of weather have changed since the 1999 SWEIS and some have not.  Severe 764 

wildfire weather conditions tend to occur from mid-April to early July, and these have not been 765 

altered since 1999.  Similarly, there is still a significantly strong tendency for intense winds to 766 
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occur during this time period, and the direction of these winds tends to be from the southwest to 767 

the northeast.  Moreover, the density of lightning strikes is high during the latter portions of the 768 

wildfire season, and this has altered since the writing of the 1999 SWEIS.  What has changed 769 

with respect to weather conditions since the 1999 SWEIS is that the climate has grown 770 

significantly hotter and drier.  Precipitation levels are somewhat similar to the 1950s drought; 771 

however, recent temperatures have been significantly higher (Breshears et al. 2005). 772 

The wildfire hazard that changed extensively since the 1999 SWEIS is fuel levels in the 773 

Los Alamos region.  First, the Cerro Grande Fire greatly reduced fuels in more than 42,000 acres 774 

(17,000 hectares) of forested landscape at LANL and to the west of LANL.  This was especially 775 

true in the severely burned areas where re-establishment of fuels has been limited to regrowth 776 

from sprouting shrubs and from seeded grasses.  In contrast, regrowth of vegetation in the lightly 777 

burned and moderately burned sections of the Cerro Grande Fire has resulted in very little net 778 

change in fuel levels in these areas.  Moreover, reseeding with grasses in the severely burned 779 

areas of the Cerro Grande Fire and other rehabilitation techniques have resulted in major changes 780 

to the post-fire fuel conditions.  Immediately after the fire, severely burned forests were 781 

essentially unburnable; however, with the establishment of seeded grasses and with the addition 782 

of dead trees that have fallen to the ground, many of these areas can now support a surface fire. 783 

In addition to past fires, fire hazard reduction activities in forests and adjacent to facilities at 784 

LANL have altered the fuel structures.  Before 1997, the forests and woodlands at LANL were 785 

essentially unmanaged and severely overstocked with trees and shrubs.  The result was a situation 786 

that was dangerously high in fuels and fire hazards throughout most of the forests and woodlands 787 

at LANL.  Between 1997 and 1999, approximately 800 acres (324 hectares) of ponderosa pine 788 

forest on the western perimeter of LANL and near critical facilities were thinned from below.  789 

These fire hazard reduction activities increased dramatically after the Cerro Grande Fire.  790 

Between 2001 and 2003, approximately 6,000 acres (2,428 hectares) of ponderosa pine forests 791 

and pinyon-juniper woodlands were thinned.  These fire hazard reduction activities focused on 792 

creating defensible space around critical buildings and facilities, underneath power lines and 793 

along transportation corridors, and in the surrounding forests and woodlands. 794 

D.5.2.2 Potential Wildfire Scenarios 795 

The results of the wildfire risk analysis incorporating altered fuel conditions that have occurred in 796 

the past few years suggest the heightened likelihood that some general wildfire scenarios will 797 

occur compared to other scenarios at LANL.  Wildfires that occur today would still be ignited by 798 

lightning or by humans.  These fires would tend to be ignited in the mountainous regions to the 799 

west of LANL, but fires also could be started on the LANL site.  High winds during the fire 800 

season from mid-April to early July would still tend to carry actively burning wildfires from the 801 

southwest to the northeast.  This general scenario is consistent with another recent wildfire risk 802 

analysis for LANL (Balice et al. 2005).  Early suppression of wildfires is important to the 803 

successful protection of buildings and facilities.  Once these fires enter the canopy of forests, they 804 

are difficult to control until weather conditions moderate. 805 

The major impact of fire hazard reduction activities in recent years at LANL is that fires would 806 

tend to remain on the ground surface and would more readily drop from the canopies back to the 807 

ground surface.  This, in combination with the creation of defensible space adjacent to LANL 808 
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facilities, would facilitate management and suppression with the result that buildings and 809 

facilities would be easier to protect. 810 

With the greatest modeled risk from wildfires occurring along the Pajarito Ridge and along the 811 

margins of the Frijoles Canyon, the risk to LANL would still largely arise from the west and the 812 

southwest.  TA-16, TA-28, TA-58, TA-62, and TA-69 would be at the greatest risk from 813 

wildfires.  The second greatest risk from wildfires would occur along the western borders of 814 

LANL; TA-8 and TA-9, and portions of TA-16 would be at risk from wildfires arising in this 815 

area.  Secondarily, TA-3, TA-6, TA-11, TA-14, TA-22, TA-37, TA-40, and TA-59 also would be 816 

at risk from fires arising along the western boundary at LANL.  In all of these cases, fires would 817 

enter the canyon environments on LANL property.  This would create difficulties for control and 818 

management and increase the danger to adjacent buildings and facilities. 819 

Fires that originate from within the boundaries of LANL likely would be ignited at firing sites at 820 

central locations of the site.  These would primarily impact TA-14, TA-15, TA-40, and TA-67.  821 

Numerous canyons dissect this area, which would add to the difficulties of suppressing these 822 

fires as they spread across adjacent mesas from canyon to canyon.  In addition, the canyon 823 

environments contain conditions (topographic barriers, heavy fuel loads on north-facing aspects, 824 

and modified canyon wind patterns) that would complicate the direction of wildfire spread.  The 825 

result would be that fires would tend to spread readily in down-canyon and up-canyon directions 826 

and travel across mesas or via airborne embers to adjacent canyons. 827 

D.5.2.3 Frequency of Wildfires 828 

The probability component of the risk equation reported in the 1999 SWEIS only considered the 829 

advancement of a large wildfire to the LANL boundary and assumed that this fire would continue 830 

on a path through LANL, reaching and igniting LANL buildings and causing a radiological 831 

release. 832 

The frequency of a large fire encroaching on LANL (1 in 10 years) was estimated in 1999 as the 833 

joint probability of ignition in the adjacent forests, high to extreme fire danger, failure to 834 

promptly extinguish the fire, and fire-favorable weather.  The frequency estimate for ignition in 835 

the adjacent forests was based on a 21-year period (1976 to 1996) and probably has not changed 836 

appreciably in the years since.  Fire ignitions have continued to occur in adjacent forests.  Periods 837 

of high to extreme fire danger have continued to occur frequently during the summer months, and 838 

fire-favorable conditions have continued as well.  The estimated likelihood of a fire reaching a 839 

LANL boundary did not include the likelihood of a fire advancing across LANL to encroach on 840 

buildings containing radiological materials (in appreciable amounts), the likelihood of buildings 841 

igniting, and the likelihood of a release occurring once buildings are assumed to ignite.  The 842 

likelihood of a fire encroaching on a building containing radioactive material depends on, among 843 

other factors, fuel load and continuity of fuel leading up to the space surrounding the buildings.  844 

The likelihood of a nuclear facility igniting depends on the joint probability of fuel load indices 845 

for fuel adjacent to buildings, the slope on which the adjacent fuel loads exist, and the 846 

combustibility of buildings.  This factor was quantified in 1999 and has been updated recently.  847 

The likelihood of a release would be related to the damage ratio (likelihood that the material at 848 

risk was actually impacted by the accident) and the leak path factor (likelihood that confinement, 849 

if any, is breached).  While the probability of a large fire encroaching on LANL remains 850 
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moderate to high depending on location, probably still on the order of 1 in 10 years (0.1 per 851 

year), the probability of a LANL facility containing an appreciable radiological inventory being 852 

ignited by a wildfire and releasing some or all of the inventory has been reduced somewhat by 853 

the “defensible space” thinning and by the reductions in fuel caused by the Cerro Grande Fire. 854 

Since the probability estimate for the 1999 SWEIS stopped at the LANL boundary, there is no 855 

value for the probability of the fire advancing across LANL to nuclear facilities, igniting 856 

buildings, and causing a release.  Without this value, an assessment of how this probability might 857 

have changed cannot be made.  Gonzales, Ladino, and Valerio (2004) conservatively estimated 858 

that there is a 50 percent chance that the three factors just mentioned occur and combined this 859 

probability value (0.5) with the assumed probability for a wildfire reaching the LANL boundary 860 

(0.1).  This resulted in a conservative estimate of the probability that a release would occur due to 861 

a wildfire and result in radiological exposures of 0.05 per year.  This translates to a 5-in-100-year 862 

chance of occurrence, which is equal to 1 in 20 years.  This estimate is in agreement with the 863 

draft Documented Safety Analysis for Area G.  The fact that the Cerro Grande Fire did not result 864 

in the ignition of a LANL nuclear facility is evidence that thinning works and preventative 865 

maintenance will keep key facilities safer from wildfire than in the past. 866 

D.5.2.4 Conditions that Favor Wildfire 867 

In view of the present density and structure of fuel surrounding and within LANL and the 868 

occurrence of five major fires in the past 50 years it is evident that there is the potential for 869 

wildfire occurrence at LANL.  Some protection is afforded LANL by the fire scars of the 870 

previous Dome and La Mesa Fires, but there is ample fuel continuity remaining to bring an 871 

offsite wildfire to the southwest and western boundary of LANL.  The current analysis accounts 872 

for the environmental changes and fuel reduction mitigation that have occurred due to the Cerro 873 

Grande Fire. 874 

The probability of high to extreme fire danger is determined by the frequency of meteorological 875 

conditions of low precipitation for 2 to 3 weeks preceding; low relative humidity for 876 

3 consecutive days; and high temperatures.  When the high to extreme fire danger exists in New 877 

Mexico in May through July, there are certain to be multiple ignition sources (from lightning and 878 

human causes).  The high frequency of lightning and lightning-caused fires in the Jemez 879 

Mountains was used in the analysis of fire risk.  The frequency of a large fire encroaching on 880 

LANL is estimated as the joint probability of ignition in the adjacent forests, high to extreme fire 881 

danger, failure to promptly extinguish the fire, and a 3-day spell of southwesterly to westerly 882 

wind over 11 miles per hour (5 meters per second), low humidity, and no precipitation. 883 

D.5.2.5 Determining the Joint Probability of Occurrence of Weather and Fire Danger 884 

Conditions 885 

The probability of occurrence of the weather and fire conditions needed for a wildfire were 886 

determined using wind and fire danger data for April through June, the months when fire risk and 887 

frequency are greatest, of 1980 through 1998.  Note that site-wide fires also are possible, but less 888 

probable, in other months besides April through June; thus, the annual frequency of fire–889 

favorable weather is somewhat greater than quantified for April through June. 890 
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In general, wind direction at any location varies and does not persist in a single direction for a 891 

few days.  LANL is no exception.  At LANL, persistent daytime winds are interrupted for a few 892 

hours when nighttime drainage winds occur; however, granting short interludes of drainage flow, 893 

there are many instances in which a dominant direction, such as southwesterly, westerly, 894 

northerly, can exist for 3 days without precipitation. 895 

To determine a fire-favorable weather frequency, 15-minute average wind data from the lower 896 

level of the TA-6 and TA-59 meteorological towers was used.  For each day in April through 897 

June of 1980 through 1998, an average afternoon wind was calculated from the 15-minute data to 898 

eliminate the local diurnal changes in wind speed and direction that are common to the area.  899 

Average afternoon wind speeds of greater than 10 miles per hour (4.5 meters per second) are 900 

chosen to represent strong winds.  While this threshold may seem low for a strong wind, wind 901 

gusts of over 30 miles per hour (13 meters per second) and sometimes over 40 miles per hour 902 

(18 meters per second) are seen on most days when the afternoon average wind is above 10 miles 903 

(16 kilometers) per hour.  The wind direction thresholds are set at 180 degrees (southerly) 904 

through 292.5 degrees (west-northwesterly).  Three-day periods from the same dataset were then 905 

examined to determine whether the precipitation, wind speed, and wind direction fell above or 906 

within set limits.  All 3-day periods falling within the set limits were then extracted. 907 

The results show that it is not uncommon to see a 3-day period exhibiting the selected 908 

characteristics in a given year and that, when such a 3-day period appears, it is likely that more 909 

than one such period will occur within that year.  Specifically, the resulting statistics show that, 910 

of the 19 years examined, 5 displayed at least one 3-day period within the limits, or one every 4 911 

years.  Of these 5 years, 4 had an average of 3.6 3-day periods (an instance of 5 days in a row is 912 

counted as three 3-day periods.) This comes to 15.4 instances in 19 springs. 913 

In summary, fire-favorable weather conditions occur on the order of once per year; the ignition 914 

sources are prevalent; and firefighting is hampered by limited accessibility.  Therefore, analysis 915 

concludes that a major fire moving up to the edge of LANL is not only credible but likely, 916 

probably on the order of 0.10 per year.  This frequency is the same for all alternatives. 917 

D.5.3 General Wildfire Scenario 918 

D.5.3.1 Description 919 

The SWEIS wildlife scenario used in 1999 predicted a path and outcome very similar to the 920 

Cerro Grande Fire.  Due to the extent and size of the Cerro Grande Fire and subsequent fire 921 

mitigation actions completed since the 1999 SWEIS, a new fire risk analysis was completed to 922 

incorporate the environmental changes and lessons learned from the Cerro Grande Fire. 923 

The scenario fire begins midday in the late April through June timeframe, at a time of high or 924 

extreme fire danger, and is not extinguished in the first hour.  The initial location is in an area 925 

populated with heavy ponderosa pine fuels that is found at between roughly 6,500 and 8,200 feet 926 

(1,980 and 2,500 meters) elevation.  As the fire grows, local jurisdictions respond to the fire, but 927 

are not effective due to characteristics such as remoteness, travel time, lack of road access, and 928 

fire behavior.  Resources from more distant jurisdictions are alerted, but cannot arrive in a short 929 

time because of distance, limited roads, and opposing evacuation traffic.  It proves impossible to 930 
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put out the fire with the available resources and existing forest access before it enters LANL.  931 

Unlike the Water Canyon Fire (greater than 3,000 acres [1,214 hectares] in June 1954), La Mesa 932 

Fire (15,300 acres [6,191 hectares] in June 1977), Dome Fire (16,500 acres [6,677 hectares] 933 

April 25 to May 5, 1996), and Oso Fire (greater than 5,000 acres [2,023 hectares] in June 1998), 934 

but very much like the Cerro Grande Fire in May 2000 (43,000 acres [17,401 hectares]), the 935 

weather does not change in time to prevent the fire from sweeping across the western part of 936 

LANL and into the townsite. 937 

This specific analysis assumes a common meteorological situation that favors the fire.  In this 938 

scenario, the fire begins about 10 a.m., reaches a size of 1,000 acres (400 hectares) in 3 hours, 939 

and becomes a well-developed crown fire on a broad fire front containing 6,000 acres 940 

(2,400 hectares) on the second day.  Like the La Mesa Fire, at times it advances at a rate of 941 

0.5 miles (0.7 kilometers) per hour.  It starts spot fires 0.5 to 1.25 miles (0.8 to 2.0 kilometers) in 942 

advance, aided by prevailing southwest winds of 20 miles per hour (9 meters per second) and low 943 

daytime humidity.  It easily jumps canyons and existing fuel break lines around LANL and the 944 

townsite, similar to the Cerro Grande Fire. 945 

The daytime convection column reaches to 20,000 to 25,000 feet (6,000 to 7,600 meters).  In the 946 

Oso Fire, the fire burned as actively at night as in the day, with flame heights on the order of 947 

100 feet (30 meters).  In this scenario, in order to have a conservative (low height) plume rise, at 948 

night the temperature drops and the relative humidity increases.  The nighttime plume rise is then 949 

about 2,000 feet (600 meters).  The fire regains its intensity at 10:00 a.m. each day.  Following 950 

fire passage, the smoldering remains of vegetation and structures emit smoke and contaminants 951 

at the surface level. 952 

The fire reaches NM 4 and NM 501, the southwest edge of LANL, at noon on the second day.  953 

Protective actions are already being undertaken by LANL management, such as relocating some 954 

radionuclides, barricading some windows, and releasing nonessential personnel following 955 

existing emergency plans.  The fuel break along these roads proves inadequate.  At this point, the 956 

fire has progressed in areas where access is limited, hampering fire suppression activities due to 957 

concern for the safety of the firefighters.  A control line is established at Pajarito Road and 958 

resources are concentrated there.  Consequently, Pajarito Road is closed and is not available for 959 

public evacuation.  The fire burns forest to the west of and within LANL, but its eastern extent 960 

within LANL is constrained by pinyon-juniper woodlands and defined by fuel continuity and 961 

density. 962 

From the completed specific analysis of fuel loads and prediction of fire risks, it is estimated the 963 

TAs most at risk include TA-8, TA-16, TA-28, TA-58, TA-62, and TA-69.  This differs slightly 964 

from the previous wildfire scenario, in which TA-15, TA-37, and TA-66 were used.  Following 965 

the continuous fuel lines and steered somewhat by southwesterly winds, the fire enters and 966 

crosses Pajarito Canyon and Twomile Canyon; by 1:00 a.m. on the third day, it burns up to the 967 

Pajarito Road control line just west of TA-66. 968 

Although the control line would be expected to contain most fires, in this conservative accident 969 

scenario, an adverse meteorological situation exists where the wind picks up to 54 mph 970 

(24 meters per second), as it did in the Cerro Grande Fire, causing the fire to cross NM 501.  On 971 

the LANL site, the fire is assumed to consume all combustible structures in its path that are 972 
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evaluated to be at moderate or higher risk from wildfire under the LANL Building Appraisal 973 

Program.  The fire also exposes the surface of contaminated earth that was previously protected 974 

by vegetation in the firing sites and canyons.  This text separately discusses exposures from fire 975 

that burns the soil cover and suspends the underlying soil and exposures from burning structures. 976 

 Exposures from the latter are calculated individually, enabling the assessment of fires of lesser 977 

extent than the site-wide fire. 978 

This accident analysis does not consider offsite damage directly caused by the flames and smoke 979 

from LANL fires or the direct effects of the fire on the townsite.  It is recognized that continuous 980 

fuel joins the National Forest and the residential areas, and that fires in the canyons at LANL also 981 

could propagate into the townsite. 982 

D.5.3.2 Dispersion Meteorology, Thermal Energy, and Soil Resuspension Following the 983 

Fire 984 

The wildfire radiological release exposure analysis was performed using MACCS2, the same 985 

computer code used on the other radiological release scenarios described in this appendix.  That 986 

code was exercised stochastically, sampling each hour of an annual meteorological dataset and 987 

using that hour as the initial conditions for plume transport.  The reported doses are the mean 988 

values of each of these trials.  Because the wildfire is more likely to occur in April through June, 989 

the meteorology for those months was extracted from a recent 4-year dataset (2000 through 990 

2003) of hourly meteorology to form a synthetic annual dataset consisting of April through June 991 

2000 through 2003 (with meteorology from July 1, 2003, filling out the final day of the set).  The 992 

MACCS2 wildfire analysis used this synthetic meteorology dataset. 993 

The wildfire chemical release exposure analysis was performed using ALOHA, the same code 994 

used in the other chemical release scenarios described in this appendix.  That code uses 995 

deterministic meteorology such as a single wind speed and stability class to calculate downwind 996 

dispersion.  Table D-2 shows that stability class D and 7.8 mph (3.5 meters per second) wind 997 

speed represent median dispersion conditions for the synthetic dataset used in the MACCS2 998 

analysis. 999 

Exposures were calculated at 330 feet (100 meters) and the nearest public access to a release.  1000 

These exposure locations are consistent with those chosen for the other scenarios included in this 1001 

appendix.  In the event of a wildfire scenario such as that considered here, the location of the 1002 

public and onsite personnel such as firefighters might not correspond to those associated with the 1003 

other scenarios considered.  Chemical exposure at an additional location, 3,300 feet 1004 

(1,000 meters) from each release, is therefore included.  Radiological exposures at additional 1005 

downwind distances, including 3,300 feet (1,000 meters), from each release are given in 1006 

Section D.7. 1007 

The thermal energy of the contaminant plumes is a strong determinant of plume exposure; the 1008 

greater the energy, the greater the plume buoyancy and the less impact on receptors along the 1009 

ground.  As described in the previous subsection, the daytime plume rise could reach up to 1010 

25,000 feet (7,600 meters), while the nighttime plume rise is conservatively assumed to be only 1011 

2,000 feet (600 meters).  MACCS2 was run with the meteorological dataset described above and 1012 

a plume heat input of 20 megawatts was found to result in a plume rise of approximately 1013 
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2,000 feet (600 meters).  That heat input was used for the fire phase of all radiological releases.  1014 

ALOHA conservatively assumes no heat input; therefore, no buoyant rise due to heat is included 1015 

in the chemical exposure calculations. 1016 

Following the fire release, a 24-hour wind suspension release period was assumed.  It is thought 1017 

that after the fire has passed, mitigation may not occur for this time period.  An airborne release 1018 

rate, 4 × 10-6 (4 parts per million) per hour, was chosen to reflect that contamination remaining at 1019 

the source will likely be covered with fire debris. 1020 

D.5.3.3 Exposures from Burning Vegetation and Suspended Soil 1021 

Suspended ash from vegetation and suspended soil contributed about 7 percent (approximately 1022 

50 person-rem) of the total population radiological dose reported in the 1999 SWEIS.  1023 

Concentrations of radionuclides in vegetation at LANL were largely unavailable when that 1024 

SWEIS analysis was performed in the late 1990s.  Given plant and soil uptake coefficients for 1025 

some radionuclides in the published literature, concentrations of radionuclides in plants were 1026 

largely based on concentrations in soil.  Since the 1999 SWEIS, data have been compiled on 1027 

concentrations of radionuclides in vegetation at LANL.  Comparing data used in the 1999 SWEIS 1028 

with more recent data on concentrations of radionuclides in plants, perspective can be gained on 1029 

the change in vegetation as a radiation source term for wildfire.  One concentration used in the 1030 

1999 SWEIS was 320 micrograms (μg) uranium per gram (g) of dry vegetation, which was taken 1031 

from a sample collected in 1975 where uranium concentrations in surface soils were 20 to 1032 

3,500 times background levels.  This compares to maximum concentrations of 0.65 μg/g-dry in 1033 

the bark of shrubs that were rooted in transuranic waste material; 0.0734 μg/g-dry in understory 1034 

vegetation collected at one of 12 LANL Environmental Surveillance Program onsite locations in 1035 

1998; 0.0663 μg/g-dry in overstory vegetation at one of the same 12 locations in the same year; 1036 

0.053 μg/g-dry in pine needles from TA-16 in 1985; 0.725 μg/g-dry in overstory vegetation at the 1037 

Dual-Axis Radiographic Hydrodynamic Test (DARHT) Facility in 2002; and 1.56 μg/g-dry in 1038 

pinyon tree bark at a firing site in 2001 (Gonzales et al. 2004).  Other than total uranium, the 1039 

1999 SWEIS does not identify the concentrations used in source term calculations.  Ignoring the 1040 

other radionuclides and based on comparison of the total uranium concentration assumed in the 1041 

earlier SWEIS with other, more recent data on concentrations of total uranium in plants, the 1042 

source term from vegetation used in the 1999 SWEIS is still bounding of any that would be 1043 

calculated using more recent concentration data.  The predicted MEI dose from vegetation and 1044 

soil in a site-wide fire remains less than 1 millirem.  Although the Cerro Grande Fire burned only 1045 

about 7,500 acres (3,040 hectares) of forest within LANL, the estimated inhalation dose to an 1046 

MEI based on measurements of 0.2 millirem (LANL 2001) supports the hypothesis that 1047 

vegetation and soil contribute very little radiation dose. 1048 

The effect of the existing radioisotope concentration in the soil in and around LANL on the 1049 

calculated radiological consequences of a postulated wildfire was evaluated.  Environmental 1050 

                                                 
4 Computed using an ash/dry weight ratio of 0.1 from Fresquez and Ferenbaugh (1999). 
5 Computed using an ash/dry weight ratio of 0.08 from Fresquez and Ferenbaugh (1999). 
6 Computed by converting radioisotopic data to uranium mass data and using an ash/dry weight ratio of 0.029 for bark from 
 Gonzales et al. (2004). 
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surveillance data from the top 2 inches of soil measured in the 2001 through 2004 time period 1051 

was used.  These measurements were made for the following radioisotopes: tritium, 1052 

strontium-90, cesium-137, uranium-234, uranium-235, uranium-238, plutonium-238, 1053 

plutonium-239, plutonium-240, and americium-241.  Assuming a wildfire occurred that burned 1054 

the same 43,000 acres (17,400 hectares) as the Cerro Grande Fire and that the mean radioisotope 1055 

soil concentration was the same as the mean measured for the onsite LANL areas, the airborne 1056 

respirable source term was calculated to be approximately 10 curies of tritium and 0.2 curies of 1057 

uranium and transuranic radioisotopes.  The total released respirable source term for all of the 1058 

buildings affected by the postulated wildfire accident in Appendix D is approximately 1.45 × 106 1059 

curies of tritium and 100 curies of uranium and transuranic radioisotopes.  Therefore, the 1060 

conservatively calculated soil-released source term from a Cerro Grande-size fire is a factor of 1061 

about 500 to 100,000 times smaller than the source term released by buildings affected by the 1062 

fire.  This much smaller magnitude of source term, coupled with the fact that it would be released 1063 

over a very large distributed area, shows that the radiological effect of releasing radioisotopes in 1064 

the soil during a large fire at LANL is insignificant compared to the radiological consequence of 1065 

the fire’s effects on certain buildings at LANL. 1066 

D.5.4 Methodology 1067 

D.5.4.1 Evaluation of Building Fires 1068 

The 1999 SWEIS analyzed potential individual and population radiological and chemical 1069 

exposures from buildings burning as a result of wildfire initiation.  Each building was first 1070 

screened for its vulnerability to wildfire.  Building vulnerabilities were updated in 2004 for this 1071 

analysis.  The building vulnerabilities at TA-54 and the Weapons Engineering Tritium Facility in 1072 

TA-16 were validated in the field to incorporate the many fuel load mitigations that occurred in 1073 

the recent past.  Those buildings that were evaluated as vulnerable were then screened for 1074 

chemical and radiological inventories that were updated in May 2004. 1075 

Criteria and Process for Determining Building Vulnerability to Wildfire 1076 

The evaluation of vulnerability to wildfire is based on building construction, materials and 1077 

exposure, slope, and the quantity and structure of external fuel as described below.  The total 1078 

wild land fire vulnerability of over 500 buildings is frequently updated by the LANL Fire 1079 

Protection Group.  The vulnerability is the product of the structure hazard times the sum of the 1080 

fuel hazard and slope hazard, as defined below. 1081 

Structure Hazard 1082 

The structure hazard rating considers the combustibility of the exterior structure: 1083 

• Underground – 0 1084 

• Noncombustible exterior (windowless) – 1 1085 

• Noncombustible exterior (window exposures) – 2 1086 

• Combustible exterior – 3 1087 

1088 
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Fuel Hazard 1088 

The fuel hazard is the product of two components, fuel loading and distance factor.  Fuel loading 1089 

is taken as 0 for short grass and asphalt; for other conditions, it is determined by the fuel model 1090 

type, as described in Aids to Determining Fuel Models For Estimating Fire Behavior 1091 

(Anderson 1982). 1092 

The distance factor (DF) expresses the distance of the fuel from the structure: 1093 

• DF–0 – distance is greater than 4 times the height of the fuel. 1094 

• DF–1 – distance is greater than 2 times the height of the fuel. 1095 

• DF–2 – distance is the height of the fuel. 1096 

• DF–3 – distance is less than one-half the height of the fuel. 1097 

Slope Hazard 1098 

Exposing slopes are rated as follows: 1099 

Slope Hazard Slope 

5 Mild (0 to 5 percent) 

10 Moderate (6 to 20 percent) 

15 Steep (21 to 40 percent) 

20 Extreme (41 percent and 
 greater) 

 

The total vulnerability is then calculated as the product of the structure hazard times the sum of 1100 

the fuel hazard and slope hazard.  This number is converted to a word description as follows: 1101 

Numerical Rating Vulnerability 

0 to 5 None 

6 to 49 Very Low 

50 to 79 Low 

80 to 149 Moderate 

150 to 259 High 

260 and above Extreme 

 

Note that this method does not estimate the probability that a wildfire will consume the building.  1102 

Rather, it quantifies the relative vulnerability of a building to wildfire on the basis of the 1103 

conditions immediately surrounding a building and the construction type for each building.  1104 

Table D–21 lists the buildings that have a moderate or higher risk.  Other buildings have no 1105 

significant amounts of MAR and were not evaluated for this accident analysis. 1106 

Since 1999 when the results of this vulnerability assessment were first reported, a reduction in 1107 

vulnerability from 51 to 21 buildings classified as moderate or higher has been achieved, largely 1108 

as the result of clearing or thinning the forested areas (defensible space) immediately adjacent to 1109 

the buildings.  More importantly, buildings of concern that are located in the wildfire high-risk 1110 
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area, such as Weapons Engineering Tritium Facility in TA-16, have been downgraded to low 1111 

vulnerability. 1112 

The 1999 SWEIS analysis assumed that buildings with a moderate, high, or extreme wildfire 1113 

vulnerability burned and released their entire content of radiological inventories.  A reduction in 1114 

the wildfire vulnerability of key buildings through reductions in the fuel load around the 1115 

buildings could substantially reduce the likelihood of the buildings igniting and could also reduce 1116 

the release of radiological materials by lowering the intensity of the fire.  Since 1999, however, 1117 

the wildfire vulnerabilities of two formerly high risk waste storage domes (Buildings 229 and 1118 

230) at TA-54 have been lowered to moderate.  The Weapons Engineering Tritium Facility 1119 

wildfire vulnerability has been reduced from moderate to very low. 1120 

Table D–21  Evaluation of Vulnerability of Los Alamos National Laboratory Buildings 1121 

to Wildfire 1122 

Technical Area Building Wildfire Risk Nuclear Facility Hazards Construction Type a 
03 0016 and 0208 Moderate No Radiological 2 

03 0040 Moderate No Radiological 2 

03 0066 and 0451 High No Radiological, Chemical 2 

03 0169 Moderate No Radiological  

08 0023 High No Radiological 2 

21 0155 Moderate No Radiological  

21 0209 Extreme No Radiological, Chemical 2 

36 0001 Moderate No Radiological  

41 0001 and 0004 Moderate No Radiological  

43 0001 Extreme No Radiological, Chemical 2 

54 0033 High Yes Radiological  

54 0048 Moderate Yes Radiological  

54 0049 Moderate Yes Radiological  

54 0153 Moderate Yes Radiological 3 

54 0215 Moderate No Radiological 3 

54 0224 Moderate No Radiological 3 

54 0226 Moderate Yes Radiological 3 

54 0229 Moderate Yes Radiological 3 

54 0230 Moderate Yes Radiological 3 

54 0231 Moderate Yes Radiological 3 

54 0232 Moderate Yes Radiological 3 
a Construction type:  2 = noncombustible exterior with window exposures, 3 = combustible exterior. 
 

Current sources of information were consulted for data on the relative quantities of radiological 1123 

material at risk of potentially being impacted and released in an accident situation.  By definition, 1124 

only Hazard Category 1 and 2 nuclear facilities can have offsite impacts from their radiological 1125 

material inventories when considered on an individual basis.  However, because site-wide 1126 

accidents can involve releases from several facilities, Hazard Category 3 nuclear facilities and 1127 

nonnuclear (radiological) facilities were also considered.  Nuclear facilities that are rated 1128 

extreme, high, or moderate vulnerability in Table D–21 and were within relatively high wildfire 1129 

risk areas were selected for quantitative contaminant risk assessment.  Three additional facilities 1130 

in TA-16, Building 205 (WETF), Building 411 (Device Assembly), and TA-50-69 (WCRR 1131 

Transportainer) were also included because, even though individual facilities may have low 1132 
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vulnerabilities, TA-16 is among the TAs at greatest risk from a wildfire and TA-50 has an 1133 

outside vulnerable transportainer. 1134 

D.5.4.2 Public Exposure from Burning Buildings 1135 

The individual exposures assume no sheltering inside buildings or vehicles and no protective 1136 

actions taken by the individual at those locations.  Although Area G is not in the direct path of 1137 

the fire, it borders a canyon and could be susceptible to a canyon fire even in the absence of a 1138 

site-wide fire.  The results of the 1999 SWEIS found that Area G contributed 75 percent of the 1139 

total population exposure.  Therefore, it was again included in the wildfire analysis. 1140 

D.5.4.3 Effects of Hazardous Chemicals 1141 

Vulnerable buildings and the outdoors in the fire path were screened for their chemical 1142 

inventories and updated for 2004.  Six of the 12 facilities included in the 1999 SWEIS eliminated 1143 

their chemical inventories.  Only TA-3-66 increased its inventory from 11.5 pounds 1144 

(5.2 kilograms) of hydrogen cyanide to 13.5 pounds (6.1 kilograms) of hydrogen cyanide.  For 1145 

fire-vulnerable facilities, the earthquake scenario chemical results are acceptable representations 1146 

of the site-wide fire because the entire inventories are assumed to be released. 1147 

D.5.4.4 Onsite Workers and Offsite Population 1148 

In the event of a wildfire approaching from the south, LANL would begin evacuation of the 1149 

southern area of LANL as soon as it was determined that the fire posed a threat and would 1150 

proceed north with the evacuation.  Personnel deemed essential to shutdown operations would 1151 

remain until such actions were completed.  Some emergency response personnel and security 1152 

personnel would remain at all times in some areas.  In 1999, there were 10,200 LANL employees 1153 

(including contractors), of which approximately 4,000 lived outside of Los Alamos County and 1154 

6,200 within Los Alamos County.  The 1999 SWEIS reported that the Main Hill Road (New 1155 

Mexico 502) could evacuate 800 cars per hour, and the combination of the East Jemez and 1156 

Pajarito Roads could evacuate another 800 cars per hour. 1157 

During the Cerro Grande Fire, it was decided that, if the fire jumped Los Alamos Canyon, the 1158 

entire town of Los Alamos would have to be evacuated.  Shortly after noon on May 10, the fire 1159 

jumped Los Alamos Canyon, which was the last natural barrier before the townsite.  At 1160 

1:15 p.m., county emergency personnel broadcast the directive for all of the people of 1161 

Los Alamos to evacuate their homes immediately.  Although some projections indicated that it 1162 

would take up to 12 hours to get all 12,000 Los Alamos residents down the mountain using the 1163 

single road (New Mexico 502), the entire town evacuated in 4 hours, directed by the small police 1164 

force.  On May 10, 2000, the fire burned over 15,500 acres (62,700 hectares) in 9 hours—in other 1165 

words, the Cerro Grande Fire consumed in 9 hours the same amount of acreage that the 1996 1166 

Dome Fire consumed in 9 days.  By late afternoon, the wind-whipped 200-foot (60-meter) wall 1167 

of flame reached the western edge of town; by 6:00 p.m., the first reports of loss of houses came 1168 

in to the Emergency Operations Center. 1169 

In the aftermath of the Cerro Grande Fire, there was considerable interest in describing the 1170 

potential radiological impacts of the fire itself and of the radionuclides of LANL origin that may 1171 
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have dispersed during the fire.  Radiological dose calculations were performed based on air 1172 

monitoring data collected by the LANL AIRNET system during the Cerro Grande Fire.  The dose 1173 

calculated was the committed effective dose equivalent, which is the dose received during the 1174 

50 years following the inhalation of radionuclides.  The inhalation dose to an MEI in Los Alamos 1175 

was 0.2 millirem (LANL 2001).  A dose of similar magnitude was conservatively calculated for 1176 

Rio Grande water use, chiefly from assumed irrigation during peak runoff from a storm event 1177 

(LANL 2002).  These doses can be considered in the context of exposure to naturally occurring 1178 

radioactivity in the LANL area of at least 400 millirem per year (see Chapter 4, Section 4.6.1.2, 1179 

of this SWEIS). 1180 

All workers in threatened areas would be evacuated prior to arrival of the fire front.  Aircraft 1181 

crashes with fatalities have occurred while dropping slurry on wildfires.  Firefighters on the 1182 

ground are at risk if they enter an area without an alternate escape route, and there have been 1183 

historical fatalities from such events.  However, because life safety is given priority over 1184 

protection of property at LANL, it is not likely that there would be worker fatalities.  Some 1185 

firefighters and other emergency personnel could have significant, but transient, effects from 1186 

smoke inhalation. 1187 

D.5.5 Wildfire Accident Impacts Analysis 1188 

There are no significant impact differences among the wildfire risks for the three alternatives, 1189 

No Action, Reduced Operations, and Expanded Operations.  Therefore, only a single set of 1190 

wildfire impacts are presented.  The radiological impact section, D.5.5.2, includes a discussion of 1191 

the alternatives. 1192 

D.5.5.1 Facility Source Terms 1193 

A wildfire accident scenario was postulated for evaluation of impacts to onsite workers and the 1194 

offsite population.  Details of this scenario are given in the preceding sections.  Table D–22 1195 

shows the LANL buildings that could be affected by the wildfire, inventory of hazardous 1196 

radiological materials, source term factors, and estimated source terms. 1197 

D.5.5.2 Radiological Impacts 1198 

The estimated consequences for the public and workers as a result of a wildfire are shown in 1199 

Tables D–23 and D–24 for each listed facility.  The values shown assume that a wildfire has 1200 

occurred and therefore do no reflect any credit for the probability of a wildfire occurrence.  The 1201 

estimated annual risks for the wildfire scenario are shown in Table D–25.  The values shown in 1202 

that table take credit for the probability of a wildfire’s occurrence.  The risk from a wildfire is 1203 

dominated by the TA-54 waste storage domes.  The second largest risk (although significantly 1204 

less than the domes) is also from TA-54, DVRS. 1205 

 1206 
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Table D–22  Wildfire Accident Source Term Data 1207 

Accident Phase Nuclide 

MAR 
(curies or 

grams) MAR 
Damage 

Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(in units of 
MAR) 

Release 
Duration 
(Delta T) 
(minutes) 

Heat 
(mega- 
watts) 

Release 
Height 

(meters) Wake? 

Identifier:  WILDF01.  Facility Name:  Sigma Complex (TA-3-66/451). 

 Fire 11,500,000 1 0.04 0.17 – 1 78,200 60 20 0 No 

 Suspension 

Depleted 
Uranium 

grams 

11,000,000 1 – 1 0.00004 1 10,600 1,440 0.1 0 No 

Identifier:  WILDF02.  Facility Name:  Weapons Engineering Tritium Facility (TA-16-205). 

 Fire Tritiated Water grams 1,000 1 1 1 – 1 1,000 60 20 0 No 

Identifier:  WILDF05.  Facility Name:  Radiochemistry Facility (TA-48-1). 

 Fire 7.56 1 0.001 1 – 1 0.00756 60 20 0 No 

 Suspension 

Plutonium 
Equivalent 

grams 

7.55 1 – 1 0.00004 1 0.00725 1,440 0.1 0 No 

Identifier:  DOMEP-Population.  Facility Name:  Waste Storage Domes (TA-54) (all domes). 

 Combustibles              

  Burning Expelled in 
  Lid Loss 

37,100 0.333 0.001 1 – 1 124 60 – 0 No 

  Burning (in drums) 

Plutonium 
Equivalent 

curies 

37,100 0.667 0.0005 1 – 1 12.4 60 – 0 No 

 Noncombustibles              

  Burning Plutonium 
Equivalent 

curies 101,000 1 0.006 0.01 – 1 6.08 60 – 0 No 

 Total              

  Burning (high-heat) – – – – – – 71.1 60 20 0 No 

  Burning 
  (smoldering) 

– – – – – – 71.1 60 0.1 0 No 

  Impact Release 138,000 0.33 0.001 1 – 1 45.7 1 0 0 No 

  Suspension 

Plutonium 
Equivalent 

curies 

138,000 0.33 – 1 0.000004 1 43.6 1,440 0 0 No 

Identifier:  DOMEM-MEI.  Facility Name:  Waste Storage Domes (TA-54) (six western domes). 

 Combustibles              

  Burning Expelled in 
  Lid Loss 

22,800 0.333 0.01 1 – 1 76.1 60 – 0 No 

  Burning (in drums) 

Plutonium 
Equivalent 

curies 

22,800 0.667 0.0005 1 – 1 7.61 60 – 0 No 
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Accident Phase Nuclide 

MAR 
(curies or 

grams) MAR 
Damage 

Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fractions 

Airborne 
Release 

Rate 
(per hour) 

Leak 
Path 

Factor 

Source 
Term 

(in units of 
MAR) 

Release 
Duration 
(Delta T) 
(minutes) 

Heat 
(mega- 
watts) 

Release 
Height 

(meters) Wake? 

 Noncombustibles              

  Burning Plutonium 
Equivalent 

curies 63,500 1 0.006 0.01 – 1 3.81 60 – 0 No 

 Total              

  Burning (high-heat) – – – – – – 43.8 60 20 0 No 

  Burning 
  (smoldering) 

– – – – – – 43.8 60 0.1 0 No 

  Impact Release 86,300 0.33 0.001 1 – 1 28.5 1 0 0 No 

  Suspension 

Plutonium 
Equivalent 

curies 

86,100 0.33 – 1 0.00004 1 27.2 1,440 0 0 No 

Identifier:  WILDF08.  Facility Name:  Device Assembly (TA-16-411). 

 Fire 4,000 1 0.0005 1 – 1 2.00 60 20 0 No 

 Suspension 

Uranium-238 grams 

4,000 1 – 1 0.00004 1 3.84 1,440 0.1 0 No 

Identifier:  WDVRS06.  Facility Name:  Decontamination and Volume Reduction System (TA-54-412). 

 Ejected (from drums) 1,100 0.333 0.001 0.3 – 1 0.11 60 20 0 No 

 Burning (ejected 
 material) 

366 1 0.01 1 – 1 3.66 60 20 0 No 

 Burning (in drums) 

Plutonium 
Equivalent 

curies 

1,100 0.667 0.0005 1 – 1 0.367 60 20 0 No 

 Total              

  Fire – – – – – – 4.14 60 20 0 No 

  Suspension 

Plutonium 
Equivalent 

curies 

363 1 – 1 0.00004 1 0.348 1,440 0.1 0 No 

Identifier:  WILDF10.  New Name:  Radiography (TA-8-23). 

 Fire Plutonium 
Equivalent 

curies – – – – – – 0.0026 60 20 0 No 

Identifier:  WCRWILD.  New Name:  Waste Characterization, Reduction, and Repackaging Facility (TA-50-69). 

 Fire  1,800 1 0.01 1 – 1 18 60 1 0 No 

 Resuspension 

Plutonium 
Equivalent 

curies 

1,782 1 – 1 0.00004 1 1.711 1,440 0 0 No 

MAR = material at risk, TA = technical area, MEI = maximally exposed individual. 
 

1208 
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Table D–23  Radiological Accident Offsite Population Consequences for a 1208 

Wildfire Accident 1209 

MEI 
Population to 50 Miles 

(80 kilometers) 

Facility Impacted by Wildfire Dose (rem) LCF a 
Dose 

(person-rem) LCF b, c 

Sigma Complex (TA-3-66/451)  0.0039 2.3 × 10-6 4.8 0 (0.0029) 

Weapons Engineering Tritium Facility (TA-16-205) 0.061 0.000036 110 0 (0.067) 

Radiochemistry Facility (TA-48-1) 0.0011 6.4 × 10-7 0.44 0 (0.00026) 

Waste Storage Domes (TA-54) 1,900 2.3 d 91,000 55 (54.8) 

Device Assembly (TA-16-411) 1.6 × 10-6 8.9 ×10-10 0.00017 0 (1 × 10-7) 

Decontamination and Volume Reduction System (TA-54-412)  4.9 0.003 1,200 0 (0.7) 

Radiography (TA-8-23) 0.00033 2 × 10-7 0.56 0 (0.00034) 

Waste Characterization, Reduction, and Repackaging Facility 
(TA-50-69) 

27 0.032 6,900 4 (4.2) 

MEI = maximally exposed individual, LCF = latent cancer fatality, TA = technical area. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Increased number of LCFs for the offsite population, assuming the accident occurs; value in parentheses is the calculated 

result. 
c Offsite population size is approximately 297,030 for TA-03-66/451; 404,913 for TA-16-205 and TA-16-411; 299,508 for 

TA-48-1; 343,069 for Domes and TA-54-412; and 349,780 for TA-8-23. 
d Based on a dose-risk-conversion factor of 0.0006 LCF per rem, the indicated dose yields an LCF value greater than 1.0 as 

shown.  This means that it is likely that an individual exposed to the indicated dose would contract a latent fatal cancer in 
their lifetime.  For calculation purposes, the actual value is shown here; however, since the exposed recipient is an 
individual, the equivalent tables in Chapter 5, Section 5.12 show an LCF of 1.0. 

 

Table D–24  Radiological Accident Onsite Worker Consequences for a Wildfire Accident 1210 

Noninvolved Worker at 110 Yards 
(100 meters) 

Accident Dose (rem)  LCF a 

Sigma Complex (TA-3-66/451) 0.076 0.000046 

Weapons Engineering Tritium Facility (TA-16-205) 0.33 0.0002 

Radiochemistry Facility (TA-48-1) 0.016 9.3 × 10-6 

Waste Storage Domes (TA-54) 8,700 11 b 

Device Assembly (TA-16-411) 0.000017 1 × 10-8 

Decontamination and Volume Reduction System (TA-54-412)  16 0.0098 

Radiography (TA-8-23) 0.0019 1.2 × 10-6 

Waste Characterization, Reduction, and Repackaging Facility (TA-50-69) 440 0.53 

LCF = latent cancer fatality, TA = technical area. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Based on a dose-risk-conversion factor of 0.0006 LCF per rem, the indicated dose yields an LCF value greater than 1.0 as 

shown.  This means it is likely that an individual exposed to the indicated dose would contract a latent fatal cancer in their 
lifetime.  For calculation purposes, the actual value is shown here; however, because the exposed recipient is an 
individual, the equivalent tables in Chapter 5, Section 5.12 show an LCF of 1.0. 
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Table D–25  Radiological Accident Offsite Population and Worker Risks for a 1211 

Wildfire Accident 1212 

Onsite Worker Offsite Population 

Accident 
Frequency 
(per year) 

Noninvolved Worker at 
110 Yards  (100 meters) a MEI a 

Population to 50 Miles 
(80 kilometers) b, c 

Sigma Complex (TA-3-66/451) 0.05 2.3 × 10-6 1.2 × 10-7 0.00014 

Weapons Engineering Tritium Facility 
(TA-16-205) 

0.05 1 × 10-5 1.8 × 10-6 0.0034 

Radiochemistry Facility (TA-48-1) 0.05 4.7 × 10-7 3.2 × 10-8 1.3 × 10-5 

Waste Storage Domes (TA-54) 0.05 0.05 0.05 2.7 

Device Assembly (TA-16-411) 0.05 5.2 × 10-10 4.4 × 10-11 5.2 × 10-9 

Decontamination and Volume Reduction 
System (TA-54-412)  

0.05 0.00049 0.00015 0.035 

Radiography (TA-8-23) 0.05 5.7 × 10-8 1 × 10-8 1.7 × 10-5 

Waste Characterization, Reduction, and 
Repackaging Facility (TA-50-69) 

0.01 d 0.0053 0.00032 0.042 

MEI = maximally exposed individual, TA = technical area. 
a Increased risk of an LCF to an individual per year. 
b Increased number of LCFs for the offsite population per year; value in parentheses is the calculated result. 
c Offsite population size is approximately 297,030 for TA-03-66/451; 404,913 for TA-16-205 and TA-16-411; 299,508 for 

TA-48-1; 343,069 for Domes and TA-54-412; and 349,780 for TA-8-23. 
d Assumes additional failures for source term used in calculation. 
 

Inventories at TA-48-1 (Radiochemistry Laboratory) and TA-8-23 (Radiography Facility) were 1213 

assumed to be at the building limits.  Radiological source material would be at these locations 1214 

only during material testing.  The impacts and risks presented in this section conservatively 1215 

assume the presence of this material at the allowable limits. 1216 

The health risks in Table D–25 (and consequences in D–23 and D–24) are given for individual 1217 

building releases; it is unlikely that a wildfire would impact all of these facilities.  For the case of 1218 

a wildfire impacting all of these facilities, the overall health risk to the general population, 1219 

dominated by waste storage domes and DVRS releases, is 2.7 per year, equivalent to a mean of 1220 

14 cancer fatalities in the entire general population (out to 50 miles [80 kilometers] from each 1221 

release) every 5 years of LANL operation.  This risk can be contrasted with the more than 1222 

2,500 normally occurring cancer fatalities to this same population over 5 years (see Chapter 4, 1223 

Section 4.6.1).  Risks to individuals, on the other hand, cannot be summed, because a single 1224 

individual would not be exposed to multiple facility releases.  Instead, only releases upwind from 1225 

the individual’s location would result in exposure.  The maximum health risk to the MEI from 1226 

any facility’s release for exposure at the nearest Pueblo boundary to the waste storage domes is 1227 

0.05 probability (5 chances in 100) of an LCF per year of operation.  It is highly unlikely that an 1228 

individual would remain at this location during the entire wildfire event; therefore, this risk is 1229 

thought to be very conservative. 1230 

Each of the building releases (except for the WCRR) was ascribed the same frequency of 1231 

occurrence, 0.05.  Section D.5.2 describes the potential of a wildfire affecting the various onsite 1232 

technical areas.  TA-54 is considered at a low (but not 0) risk of wildfire impacts relative to the 1233 

other areas. 1234 
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Tables D–23, D–24 and D–25 are strictly applicable to the No Action Alternative.  The Reduced 1235 

Action Alternative would include a 20 percent reduction in high explosives processing and a 1236 

likely reduction in risk from the Device Assembly Building.  However, the consequences and 1237 

risk from that facility are insignificant; a decrease in its risk would not affect the overall wildfire 1238 

risk. 1239 

Replacement risks from wildfire accident impacts would result from implementation of the 1240 

Expanded Operations Alternative.  Transuranic waste storage at DVRS and waste storage domes 1241 

in TA-54 would be moved to a new facility, the TRU Waste Facility, located in TA-50 or 1242 

TA-63.  The impacts of this new facility would be less than those of the existing facilities 1243 

because of the new location and because less material would be stored and the rest would be 1244 

moved offsite.  The entries in Tables D–23 through D–25 reflect present DVRS and waste 1245 

storage domes operations because they would be active for part of the time period of interest and 1246 

because their accident impacts bound the impacts of the new facility.  TRU Waste Facility 1247 

accident impacts are described in Appendix H. 1248 

D.5.5.3 Chemical 1249 

The chemicals of concern at LANL facilities under the No Action, Reduced Operations, and 1250 

Expanded Operations Alternatives are shown in Table D–26.  These have been selected from a 1251 

complete set of chemicals used onsite based on their quantities, chemical properties, and human 1252 

health effects.  The table shows the ERPG concentration values for which excess concentrations 1253 

could have harmful health or life-threatening implications, as defined in the table’s footnote. 1254 

Table D–26  Chemical Accident Impacts under Wildfire Conditions 1255 

ERPG-2 a ERPG-3 b Concentration 

Chemical 
Frequency 
(per year) 

Quantity 
Released 

Value 
(ppm) 

Distance 
to Value 
(meters) 

Value 
(ppm) 

Distance 
to 

Value 
(meters) 

Noninvolved 
Worker at 
100 Meters 

(ppm) 

MEI at 
1,000 

Meters 
(ppm) 

Nearest Site 
Boundary 

(12 m TA-43) 
 (924 m TA-3) 

Formaldehyde 
at TA-43-1 

0.05 3.7 gallons 
(14.1 liters)  

10 141 25 89 20 0.23 Exceeds 
ERPG-3 

Hydrogen 
Cyanide at 
TA-3-66 

0.05 13.5 pounds 
(6 kilograms) 

10 108 25 68 12 0.14 0.16 ppm 

ERPG = Emergency Response Planning Guideline, ppm = parts per million, MEI = maximally exposed individual, m = meters, 
TA = technical area. 
a ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 

experiencing or developing irreversible or other serious health effects or symptoms that could impair their ability to take protective 
action (DOE 2004a). 

b ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without 
experiencing or developing life-threatening health effects (DOE 2004a). 

Note:  To convert meters to yards, multiply by 1.0936. 
 

Table D–26 shows the concentrations of each chemical, if it were released, at specified 1256 

distances.  For a formaldehyde release, the distances to the ERPG-2 and ERPG-3 levels of 1257 

concern are 154 yards (141 meters) and 97 yards (89 meters), respectively.  For a hydrogen 1258 

cyanide release, the distances to the ERPG-2 and ERPG-3 levels of concern are 118 yards 1259 

(108 meters) and 74 yards (68 meters), respectively.  Depending on the magnitude of the release 1260 

and plume characteristics, workers and members of the public could be exposed to harmful 1261 

concentrations of each chemical within these distances from the point of release.  Table D–26 1262 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 

 

 
D-66 Concurrence Draft 7/9/2007 

also shows the estimated concentration of each chemical at a distance of about 110 yards 1263 

(100 meters) from the release point where a representative noninvolved worker is assumed to be 1264 

located.  The seriousness of the exposure of a noninvolved worker at this distance is determined 1265 

by comparing the concentration at that distance to the ERPG-2 and ERPG-3 levels of concern.  In 1266 

addition, Table D–26 also shows the estimated concentration at the nearest site boundary located 1267 

at a distance from the release point of 13 yards (12 meters) and 1,010 yards (924 meters) for 1268 

TA-43 and TA-3, respectively.  The accident evaluation assumes a hypothetical member of the 1269 

public is located at this site boundary.  As in the case of the noninvolved worker, the seriousness 1270 

of the exposure of a member of the public located at the nearest site boundary is determined by 1271 

comparing the concentration at that distance to the ERPG-2 and ERPG-3 levels of concern.  If 1272 

concentration levels exceeding ERPG-2 and ERPG-3 were estimated to occur at distances 1273 

beyond the site boundary, a segment of the offsite population could be exposed to harmful levels 1274 

of the released chemical.  The direction traveled by the chemical plume would depend upon 1275 

meteorological conditions at the time of the accident. 1276 

D.5.5.4 Additional Environmental Effects 1277 

Firewater.  Firewater (water used in fighting building fires) at nonnuclear facilities is captured 1278 

by outdoor containment and temporary dikes erected for firefighting.  Firewater at nuclear 1279 

facilities is captured by the drain system and is sent to TA-50 for processing.  Conceivably, some 1280 

radioactively contaminated water from the nuclear facilities could reach the outdoor 1281 

environment, but would be of such small volume that it would not leave the building environs.  If 1282 

there were a fire at TA-50, most of the firewater would wash off down the roads.  If fire trucks 1283 

had to spray water, some of that water would go to the adjacent canyon.  Resultant contaminated 1284 

soil would be eroded, pending the return of vegetative cover.  As with other contaminated soils, 1285 

the environmental and human health threat from the new contamination would be assessed and 1286 

mitigated. 1287 

Loss of Protective Cover.  The charred plant remains following a severe wildfire are the only 1288 

immediate visual consequences.  The consequences of a wildfire are diverse, continuous through 1289 

time and space, and frequently include significant changes in geomorphology and biological 1290 

communities and processes.  LANL is perhaps unique in potential consequences because, in 1291 

addition to a rich presence of biological communities and cultural remains and resources, the site 1292 

contains soil-bearing legacy contaminants from historical operations. 1293 

Trees, grass and herbaceous cover, and forest litter are important features in stabilizing soils by: 1294 

(1) reducing the velocity and impact of falling raindrops; (2) reducing the velocity of runoff, 1295 

thereby encouraging infiltration and discouraging its transport by water and wind; and 1296 

(3) reducing runoff quantities.  Loss of vegetative cover will create a setting that can have 1297 

pronounced effects on flow dynamics, soil erosion, and sediment deposition.  These changes also 1298 

can have significant ramifications for plant and animal communities and cultural resources. 1299 

Runoff, Soil Erosion, and Sedimentation.  It has been well established through studies around 1300 

the world that runoff and sediment yields can dramatically increase following wildfires.  1301 

Accompanying these physical changes are changes in the composition or quality of runoff water.  1302 

At Los Alamos, these changes may be severe due to the steepness of the burned terrain and the 1303 

high severity of the burn, creating water-shedding hydrophobic soils.  These higher runoff 1304 
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quantities would be discharged into the Rio Grande where they would contribute to the overall 1305 

floodwater storage of Cochiti Lake.  Modified hydrologic conditions likely would cause some 1306 

watercourses that have only rarely had sufficient flows to reach the Rio Grande to increase their 1307 

frequency of discharge. 1308 

Commensurate with higher runoff quantities and velocities would be an increase in soil erosion.  1309 

Sheetflow would begin transporting soil suspended by rainfall droplet impact.  Both rills and 1310 

gullies would form on sloping ground surfaces with the first significant rainfall event.  Higher 1311 

channel volumes and velocities would promote both downward and lateral scouring of channels 1312 

in the steeper portions of the watershed and sediment deposition in the lower portions.  (These 1313 

conditions depend on the quantity of runoff discharges and resulting changes in channel 1314 

hydraulics.)  Headcutting would increase throughout the channel system.  Delta formation would 1315 

increase at the confluence of watercourses and tributaries to the Rio Grande, and added sediment 1316 

would contribute to the depletion of the sediment reserve of Cochiti Lake. 1317 

The gradual establishment of ground cover would correspondingly retard soil erosion and a more 1318 

stabilized hydrologic regime would return.  Extensive rehabilitation after the Cerro Grande Fire 1319 

minimized runoff, soil erosion, and sedimentation.  To understand the possible impact to 1320 

downstream water bodies, runoff events after the fire were monitored and sampled by LANL 1321 

staff.  An extensive network of automated samplers and stream gages served as the cornerstone 1322 

of this effort.  Due to a general lack of intense “monsoon-like” rainfall during the summer of 1323 

2000, severe runoff passing across LANL was limited to a single event on June 28.  Record peak 1324 

discharges were recorded for several drainages leading onto LANL during that event.  For 1325 

example, in Water Canyon above NM 501, the estimated peak of 840 cubic feet (23,800 liters) 1326 

per second dwarfed the prefire maximum of 0.3 cubic feet (8.5 liters) per second.  Concentrations 1327 

of most metals dissolved in stormwater remain below the Environmental Protection Agency or 1328 

New Mexico drinking water standards; however, a few (for example, aluminum, barium, 1329 

manganese) are above the standards in many samples.  Dissolved manganese concentrations 1330 

increased by about 50 times above prefire levels; barium by 20.  Concentrations of radionuclides 1331 

dissolved in stormwater are slightly elevated or comparable to prefire levels. 1332 

Effects on Legacy Contaminants.  Active erosion processes have moved some contaminants 1333 

bound to sediment from the watershed into the Rio Grande, mainly as suspended sediment and 1334 

bedload sediment.  Conversely, many of the remaining legacy contaminants at LANL are present 1335 

in situ, have not been transported far from their origin, or remain onsite.  Water transport is a 1336 

major mechanism for the transport of contaminants in both the dissolved and suspended sediment 1337 

phases.  Because vegetation acts to hold soil and reduce erosion, its loss, however short-term, 1338 

may significantly increase the potential for erosion and the transportation of contaminants.  Some 1339 

watercourses only rarely have had sufficient flow to reach the Rio Grande; as a result, they have 1340 

become “discharge sinks” for some contaminants.  Increases in runoff amounts and frequency 1341 

would increase the potential to remove and transport contaminants from LANL’s ground surface, 1342 

subsurface, and stream channels into the Rio Grande and downstream to Cochiti Lake. 1343 

Effects on Biological Systems.  Although fire is a natural part of biological systems, 1344 

anthropogenic influences such as grazing, logging, and fire suppression have produced 1345 

conditions that have had pronounced adverse effects on forest ecosystems.  Natural high-1346 

frequency, low-intensity fire regimes have been replaced with low-frequency, high-intensity fires 1347 
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that consume a higher percentage of vegetation.  As reflected in other nearby areas that have 1348 

experienced severe wildfires in the past (for example, the Water Canyon, La Mesa, Dome, and 1349 

Oso Complex Fires), a wildfire at LANL would result in a period of disequilibrium with a 1350 

reversion to early seral development and a corresponding change in animal use (Allen 1996).  1351 

Fire debris, fallen trees, and needle cast would gradually begin to check erosion and develop soil 1352 

conditions that would promote the establishment of grasses and herbaceous vegetation that would 1353 

further reduce erosion.  This gradual re-establishment of ground cover would begin the dynamic 1354 

process of seral progression toward a wooded or forested plant community. 1355 

A loss of forest or woodland habitat would result in a temporary loss of habitat for a broad 1356 

spectrum of animals.  As vegetation is re-established, an altered community of animal species 1357 

would follow, its composition changing with the evolution of the plant community.  The pattern 1358 

of burned vegetation would play a significant role in renewed wildlife use.  Early plant 1359 

communities of grasses and herbaceous growth can have a high biomass and species diversity, as 1360 

exhibited by nearby areas affected by recent wildfires.  This expansion of grass and herbaceous 1361 

growth could provide additional forage for the large elk population in and around LANL and 1362 

contribute to existing management concerns. 1363 

Impacts on threatened and endangered species (such as the Mexican spotted owl, Strix 1364 

occidentalis lucida) would depend on several factors such as the burn pattern, the time of day the 1365 

burn occurs, the type of fire, topography, and whether nesting is occurring.  Threatened and 1366 

endangered species have remained in or returned to nearby areas that have experienced recent 1367 

burns.  Individual response to fire also would vary.  Perhaps the most significant impact to 1368 

threatened and endangered species precipitated by a wildfire would be the general disturbance 1369 

caused by the firefighting effort itself (firefighting crews, aircraft, and vehicular traffic). 1370 

As discussed previously, increased runoff discharges would result in a commensurate increase in 1371 

channel scouring, enlargement, and headcutting.  This process and any accompanying 1372 

sedimentation would have the potential to degrade or remove the limited riparian vegetation on 1373 

LANL.  Wetlands associated with watercourses also would be affected, and perhaps several 1374 

would be removed for a period because of changes in channel morphology.  The degradation of 1375 

riparian vegetation and wetlands would result in a reduction or loss of habitat for a variety of 1376 

invertebrates, small and large mammals, amphibians, reptiles, and diverse bird species. 1377 

Effects on Cultural Resources.  LANL is located in a region of abundant and culturally 1378 

significant prehistoric and historic resources, including traditional cultural properties.  As stated, 1379 

fire is a normal feature of the landscape that has played and continues to play a natural role in the 1380 

culture of regional communities.  Because of anthropogenic influences, the character of recent 1381 

fires will be different from historic fires and will affect resources differently.  The need to protect 1382 

property and life from wildfire will necessitate measures that can affect cultural resources. 1383 

As discussed, high intensity fires can burn an appreciable amount of ground cover and accelerate 1384 

erosion.  Surface erosion can physically disturb surface features and confuse and distort the 1385 

contextual integrity of the site.  More pronounced erosion in the form of gully formation and 1386 

lateral bank cutting can permanently remove site features.  A high-intensity fire also can scorch 1387 

organic remains located near the ground surface, decreasing their interpretive value.  Historical 1388 

structures can suffer through direct incineration.  Damage to these resources also can occur as a 1389 
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consequence of vehicular traffic and mechanical disturbance (from bulldozers and fire trucks for 1390 

example) and other soil-disturbing activities connected with the firefighting effort. 1391 

Traditional cultural properties present on and adjacent to LANL include ceremonial and 1392 

archaeological sites, natural features, ethnobotanical sites, artisan material sites, and subsistence 1393 

features.  These resources are an integral part of the landscape and almost certainly are and have 1394 

been affected by natural fires.  Because of the altered character of fires, these resources may be 1395 

affected to a greater extent.  Depending on the characteristics of these properties, they could be 1396 

either permanently or temporarily affected by a wildfire and its subsequent ancillary effects, such 1397 

as erosion. 1398 

D.5.6 Mitigation 1399 

After the 1999 SWEIS was completed, actions were initiated to reduce the wildfire risk to major 1400 

facilities with significant radiological inventories.  Specifically, considerations were given to 1401 

reducing the risk to low or very low for the following facilities: 1402 

• TA-3 Building 66/451, Sigma Complex 1403 

• TA-54 (Area G) Pads 1404 

• TA-21 Building 209, Tritium Science and Fabrication Facility 1405 

• TA-21 Building 155, Tritium Storage and Test Assembly 1406 

• TA-16 Building 205/205A, Weapons Engineering Tritium Facility 1407 

The planning, evaluation, and beginning of fire mitigation (described in DOE 1999b) that was 1408 

completed prior to the Cerro Grande Fire undoubtedly contributed to minimizing the impacts to 1409 

facilities and, possibly, human lives.  There is an ongoing, interagency, collaborative program to 1410 

reduce the threat of catastrophic wildfire occurring at LANL and the townsite by thinning and 1411 

removing vegetation at the perimeter and in the surrounding Santa Fe National Forest and 1412 

Bandelier National Monument.  This will reduce the frequency and intensity of wildfires that 1413 

could impact LANL. 1414 

D.6 Involved Worker Hazards 1415 

Facility workers generally fall into two groups:  noninvolved worker and involved worker.  1416 

Noninvolved workers have assigned duties on the site at a location beyond the general vicinity of 1417 

an accident.  The impacts of postulated accidents to the noninvolved worker are evaluated in this 1418 

appendix and are presented in Chapter 5.  Involved workers actively participate or support 1419 

operation of the facilities directly involved with the Proposed Action.  The analysis to determine 1420 

involved worker risks are usually presented qualitatively due to the dynamics and potential 1421 

worker proximity.  In general, involved workers are protected by design safety features and 1422 

operational procedures.  Involved workers who are at the greatest risk of serious injury or fatality 1423 

are those that are located in the immediate vicinity of where an accident takes place.  Factors 1424 

such as the time of the accident, an individual’s distance from the accident, and the effects of 1425 

shielding mechanisms are highly variable.  Given the severity of some accidents, involved 1426 
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worker fatalities could be expected.  The number of fatalities could range from zero to the 1427 

maximum number of workers involved within the facility.  For example, an accident involving 1428 

spills and exposure to contamination could lead to an individual receiving a measurable dose, but 1429 

not lead to a fatality; however, in a severe earthquake accident, involved workers are likely to be 1430 

hurt and killed by the collapse of a building before they can be evacuated. 1431 

No attempt is made in this SWEIS to evaluate the involved worker effects of such accidents for 1432 

the following reasons.  There is limited information on the circumstances that cause such 1433 

accidents and the hazardous conditions they involve are difficult to characterize in a manner that 1434 

would differentiate between alternatives and provide meaningful information for 1435 

decisionmakers.  Modeling methods such as those used for radiological and chemical accidents 1436 

exposures are not accurate at close distances.  Quantitative or qualitative representation of such 1437 

accidents would introduce data uncertainties that would complicate the decisionmaking process. 1438 

The analyses performed by the authors of this SWEIS carefully considered the provisions of 1439 

National Environmental Policy (NEPA) Act, Council on Environmental Quality Guidelines, and 1440 

DOE NEPA Guidelines regarding acceptable procedures for estimating the environmental 1441 

impacts of events where the available data is both uncertain and limited.  These provisions and 1442 

guidelines permit the use of the “sliding scale approach” (DOE 2002b), which allows the analyst 1443 

to consider specified key factors for determining an appropriate level of technical analysis for 1444 

estimating impacts. 1445 

According to DOE NEPA Guidelines, the key factors to consider in applying a sliding scale 1446 

approach to accident analyses include: 1447 

• Probability that accidents will occur; 1448 

• Severity of the potential accident consequences; 1449 

• Context of the Proposed Action and alternatives; 1450 

• Degree of uncertainty regarding the analyses (for example, whether sufficient engineering 1451 

design information is available to support detailed analysis); and  1452 

• Level of technical controversy regarding the potential impacts. 1453 

More recent DOE guidance was also used for the preparation of this SWEIS (DOE 2004e). 1454 

D.7 Maximally Exposed Individual-Type Doses versus Distance 1455 

Sections D.3, D.4, and D.5 describe various facility and site-wide accident scenarios and the 1456 

estimated exposures to the accident releases, were such accidents to occur.  Exposure to 1457 

radiological releases is described by dose, measured in rem, to an individual.  Exposure to a 1458 

population is generalized by summing the dose to each individual of that population; the 1459 

population dose is thus measured in person-rem. 1460 

Exposures of the hypothetical noninvolved worker and MEI have been given in the previous 1461 

sections.  These are conservative representations of the exposure to any single individual from 1462 
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the plume that could emanate as a result of an accident.  They are mean values, and thus include 1463 

components of exposure to all of the meteorological conditions that could be experienced 1464 

throughout the year.  A number of assumptions are employed in the calculation of these 1465 

exposures to individuals (see Table D–2) which result in conservatively large doses. 1466 

Foremost, is the assumption that the individual is always downwind of the plume.  That is, the 1467 

direction from the release to the individual is not taken into account (although the distance is); 1468 

such a dose is sometimes called a sector independent representation of the exposure to the 1469 

individual.  In reality, were there to be an accident resulting in a release, the probability of the 1470 

plume blowing toward a particular individual would be small.  A second conservative 1471 

assumption is that the individual lies directly in the path of the plume centerline, meaning the 1472 

portion of the plume in which the release concentration is greatest.  Again, even if the wind were 1473 

blowing from the release in the general direction of the individual, the probability that the 1474 

individual would be exposed directly to the plume centerline is small.  Other conservative 1475 

assumptions governing the calculation of exposure to the individual include his remaining at the 1476 

nearest site boundary to the release (MEI) or 100 meters downwind from the release 1477 

(noninvolved worker) for the duration of the event; no protection (the individual is assumed to 1478 

remain outside directly in the path of the plume); no deposition (thereby maximizing the 1479 

inhalable plume concentration), no plume meander (the individual is assumed to be exposed to 1480 

the plume centerline for the entire event); and use of an annual Meteorology (MET) dataset 1481 

(2003), which maximizes downwind plume concentrations. 1482 

The downwind location of the noninvolved worker, 100 meters from the hypothesized release, 1483 

does not vary among scenarios.  The downwind location at which each MEI exposure is 1484 

calculated (at the nearest site boundary to a hypothesized release) is specific to each scenario and 1485 

release location.  Although the scenarios and exposure locations correspond to the actions 1486 

analyzed in this SWEIS, MEI-type doses at other locations could be of present or future interest.  1487 

An example could be associated with the site-wide wildfire event.  In a wildfire event, the 1488 

locations of the public and onsite personnel such as firefighters may not correspond to those 1489 

associated with the other accident scenarios.  Another example could be interest in the MEI dose 1490 

at an onsite, publicly accessible location such as a road.  These data would also be useful if 1491 

NNSA were considering changing public accessibility to portions of the site or if the site 1492 

boundaries were to change. 1493 

Table D–27 gives the MEI-type doses at various downwind distances for the accident scenarios 1494 

considered in this SWEIS.  The scenarios are grouped by their section in this and other 1495 

appendices.  Some of the action-specific scenarios (for example, the MDA G explosion scenario) 1496 

are reported both in this appendix and in the appendix discussing the action.1497 
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Table D–27  Maximally Exposed Individual-Type Doses versus Downwind Distance by Accident Scenario 1498 

Dose (rem) at Downwind Distance (in meters) of: 

Accident Scenario Identifier 

MEI Location 
(downwind 
distance, in 

meters) 

MEI 
Dose 
(rem) 

Noninvolved 
Worker Dose 

(rem) at 
100 Meters 
Downwind 250 500 750 1,000 1,500 2,000 3,000 

Facility Accidents (Section D.3) 

RANT Lightning Strike Area Fire 
(TA-54-38) 

RANTLIT Pueblo Boundary 
(402) 

410 1,900 730 310 180 120 69 45 24 

WETF Fire (TA-16-205) WETFF W. Jemez Rd 
(393) 

5.9 8.9 7.3 5.1 3.7 2.8 1.7 1.1 0.63 

WCRR Lightning Strike Fire 
(TA-50-69) 

WCRLITN Trailer Park 
(1161) 

46 1,100 360 150 84 56 32 20 11 

Waste Storage Dome Fire (TA-54) DOMEF Pueblo Boundary 
(267) 

420 2,000 460 160 84 54 29 18 9.3 

Onsite Transuranic Waste Accident 
(TA-54) 

DOMET Pueblo Boundary 
(267) 

190 760 200 87 52 36 21 14 8 

Plutonium Facility Materials Staging 
Area Fire (TA-55-4) 

PF4MFIR Royal Crest 
Trailer Park 

(1016) 

73 1,600 400 170 110 74 44 28 15 

DVRS Operational Spill (TA-54) DVRS01 Site Boundary 
(227) 

20 51 17 6.8 3.8 2.5 1.4 0.88 0.46 

DVRS Building Fire and Spill Due to 
Forklift Collision (TA-54) 

DVRS05 Site Boundary 
(227) 

320 890 290 110 64 43 24 16 8.4 

SHEBA Hydrogen Detonation SHEBA Pueblo Boundary 
(976) 

0.88 15 4.4 1.9 1.2 0.85 0.52 0.36 0.21 

CMR HEPA Filter Fire (TA-3-29) CMR02 Town Site 
Boundary (924) 

0.77 5.4 2.7 1.5 0.97 0.71 0.45 0.3 0.18 

Fire Impacting Sealed Sources, CMR, 
Wing 9 (TA-3-29) 

SEAL2CF Town Site 
Boundary (924) 

0.099 1.2 a 0.28 0.13 0.11 0.096 0.08 0.065 0.044 

Explosion in a Pit at MDA G MDAGEXP Pueblo Boundary 
(355) 

55 410 96 33 17 11 6 3.7 1.9 

Site Wide Seismic Event (Section D.4) 

TA-3-29 (CMR) Seismic 1 & 2 CMR08 Town Site 
Boundary (924) 

62 2,000 480 160 86 55 30 18 9.1 

TA-16-205 (WETF) Seismic 2 SIT02 W. Jemez Rd 
(393) 

17 150 35 12 6 4 2.2 1.3 0.66 

TA-18-168 (SHEBA) Seismic 2 SIT08 Pueblo Boundary 
(976) 

0.03 1.1 0.25 0.085 0.045 0.029 0.016 0.0098 0.005 
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Dose (rem) at Downwind Distance (in meters) of: 

Accident Scenario Identifier 

MEI Location 
(downwind 
distance, in 

meters) 

MEI 
Dose 
(rem) 

Noninvolved 
Worker Dose 

(rem) at 
100 Meters 
Downwind 250 500 750 1,000 1,500 2,000 3,000 

TA-21-155 (TSTA) Seismic 1 & 2 SIT09 New Mexico 502  
(357) 

0.0015 0.011 0.0026 0.00088 0.00046 0.0003 0.00016 0.000095 0.000048 

TA-21-209 (TSFF) Seismic 1 & 2 SIT10 New Mexico 502  
(363) 

0.013 0.097 0.023 0.0077 0.0041 0.0026 0.0014 0.00084 0.00042 

TA-50-1 (RLWTF) Seismic 1 & 2 SIT11 Royal Crest 
Trailer Park 

(1082) 

3.02 120 29 9.9 5.3 3.4 1.8 1.1 0.57 

TA-50-69 (WCRR) Seismic 2 and Fire WCRSEIS Royal Crest 
Trailer Park 

(1161) 

43 1,100 290 120 75 52 31 20 11 

TA-54-38 (RANT) Seismic 1 & 2 SIT14 Pueblo Boundary 
(402) 

64 580 140 46 25 16 8.6 5.3 2.7 

TA-55-4 (Plutonium Facility) Seismic 
2 and Fire 

PF4SEIS Royal Crest 
Trailer Park 

(1016) 

150 2,700 760 340 210 150 88 57 31 

TA-55-185 (Storage Shed) Seismic 1 
& 2 

SIT16 Royal Crest 
Trailer Park 

(1068) 

6 240 57 19 10 6.6 3.6 2.1 1.1 

TA-55-355 (SST Facility) Seismic 2 SIT19 Royal Crest 
Trailer Park 

(1048) 

3.9 130 33 12 6.3 4.1 2.2 1.3 0.67 

DVRS (PC-2 Seismic) Seismic 1 DVRS08 Site Boundary 
NNE (227) 

2.8 10 2.4 0.82 0.44 0.28 0.15 0.096 0.05 

DVRS (PC-3 Seismic) Seismic 2 DVRS12 Site Boundary 
NNE (227) 

34 120 29 10 5.4 3.5 1.9 1.2 0.61 

TA-54 Waste Storage Domes 
Seismic 2 

DOMEM Pueblo Boundary 
(267) 

460 2,200 510 170 92 59 32 20 10 

Site Wide Wildfire Event (Section D.5) 

TA-03-66/451 (Sigma Complex) WILDF01 Town Site 
Boundary (924) 

0.0039 0.076 0.02 0.0083 0.005 0.0036 0.0025 0.0022 0.002 

TA-16-205 (WETF) WILDF02 W. Jemez Rd 
(393) 

0.061 0.33 0.1 0.05 0.035 0.034 0.04 0.048 0.054 

TA-48-1 (Radiochemistry Lab) WILDF05 Royal Crest 
Trailer Park (677) 

0.0011 0.016 0.0041 0.0016 0.00094 0.00064 0.00038 0.00025 0.00015 

TA-54 (Waste Storage Domes) DOMEM Pueblo Boundary 
(267) 

1,900 8,700 2,100 760 420 280 160 100 56 
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Dose (rem) at Downwind Distance (in meters) of: 

Accident Scenario Identifier 

MEI Location 
(downwind 
distance, in 

meters) 

MEI 
Dose 
(rem) 

Noninvolved 
Worker Dose 

(rem) at 
100 Meters 
Downwind 250 500 750 1,000 1,500 2,000 3,000 

TA-16-411 (Device Assembly) WILDF08 Site Boundary 
South of Facility 

(576) 

1.5 × 10-6 0.000017 4.5 × 10-6 1.8 × 10-6 1.1 × 10-6 7.1 × 10-7 4.1 × 10-7 2.7 × 10-7 1.6 × 10-7 

TA-54 (DVRS) WDVRS06 NNE of facility 
(227) 

4.9 16 4.4 1.8 1.1 0.86 0.72 0.75 0.77 

TA-8-23 (Radiography) WILDF10 WSW Boundary 
(412) 

0.00033 0.0019 0.00059 0.00029 0.0002 0.00019 0.00023 0.00028 0.00031 

TA-50-69 (WCRR) WCRWILD Trailer Park 
(1161) 

27 440 110 51 38 30 21 16 9.6 

Radiological Sciences Institute Accidents (Section G.3) 

Hot Cell Fire Involving Plutonium-238 
in General Purpose Heat Source 
Modules 

MRSC11 Royal Crest 
Trailer Park (941) 

6.3 33 17 9.4 7.1 6.1 5.1 4.2 3.1 

Seismic Induced Building Collapse 
and Fire Involving Plutonium-238 in 
General Purpose Heat Source Modules 

MRSC16 Royal Crest 
Trailer Park (941) 

30 150 79 44 33 29 24 20 14 

Seismic Induced Building Collapse 
with No Fire Involving Plutonium-238 
in General Purpose Heat Source 
Modules 

MRSC15 Royal Crest 
Trailer Park (941) 

19 170 82 41 26 18 11 6.9 3.7 

Spill of Plutonium-238 Residue from 
2-Liter Bottles Outside of Hot Cell 

MRSC13 Royal Crest 
Trailer Park (941) 

0.0066 0.045 0.024 0.013 0.0085 0.0062 0.0039 0.0025 0.0014 

Hot Cell Plutonium-238 Spill with No 
Confinement 

MRSC14 Royal Crest 
Trailer Park (941) 

2.1 14 7.6 4.1 2.7 2 1.2 0.81 0.45 

Main Vault Fire MRSC17 Royal Crest 
Trailer Park (941) 

13 66 34 19 14 12 10 8.6 6.2 
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Dose (rem) at Downwind Distance (in meters) of: 

Accident Scenario Identifier 

MEI Location 
(downwind 
distance, in 

meters) 

MEI 
Dose 
(rem) 

Noninvolved 
Worker Dose 

(rem) at 
100 Meters 
Downwind 250 500 750 1,000 1,500 2,000 3,000 

RH-Transuranic Waste Management Facilities Accidents (Section H.3) 

Explosion at MDA G 
RH-Transuranic Shaft 205 

GS205EX Pueblo Boundary 
(355) 

0.31 2.3 0.54 0.18 0.097 0.063 0.034 0.021 0.011 

Explosion at MDA G 
RH-Transuranic Shaft 206 

GS206EX Pueblo Boundary 
(355) 

0.74 5.4 1.3 0.44 0.23 0.15 0.081 0.05 0.026 

Seismic Event Affecting RH-
Transuranic in the TRU Waste Facility 

DOMSEIS Trailer Park 
(1,437) 

0.037 2.3 0.56 0.19 0.1 0.065 0.035 0.021 0.011 

Seismic Event Affecting Transuranic 
Relocated from Area G Waste Domes 
to the TRU Waste Facility 

DOMES Trailer Park 
(1,437m) 

29 1,800 430 150 78 50 27 16 8.3 

Material Disposal Area Remediation Accidents (Section I.5) 

Explosion at MDA G MDAGEXP Pueblo Boundary 
(355) 

55 410 96 33 17 11 6 3.7 1.9 

Fire at MDA B MDABFIR Nearest Boundary 
(45) 

7.1 1.6 0.37 0.13 0.066 0.043 0.023 0.014 0.0068 

Sealed Sources Accidents (Section J.3) 

Aircraft Crash at TA-54, Area G SEAL1CM Site Boundary 
NNE (267) 

0.084 0.52 a 0.091 0.04 0.024 0.017 0.01 0.0066 0.0036 

Severe Earthquake and Fire at CMR SEAL2CF Town Site 
Boundary (924) 

0.099 1.2 a 0.28 0.13 0.11 0.096 0.08 0.065 0.044 

Severe Earthquake and Fire at TA-48 SEAL3CF Royal Crest 
Trailer Park (941) 

0.098 1.2 a 0.28 0.13 0.11 0.096 0.08 0.065 0.044 

MEI = maximally exposed individual, RANT = Radioassay and Nondestructive Testing, TA = technical area, WETF = Weapons Engineering Tritium Facility, WCRR = Waste 
Characterization, Reduction, and Repackaging, DVRS = Decontamination and Volume Reduction System; SHEBA = Solution High-Energy Burst Assembly, CMR = Chemistry and 
Metallurgy Research Building, HEPA = high-efficiency particulate air (filter), MDA = material disposal area, TSTA = tritium systems test assembly, TSFF = Tritium Science and Fabrication 
Facility, RLWTF = Radioactive Liquid Waste Treatment Facility, WCRR = Waste Characterization, Reduction, and Repackaging Facility, SST = safe secure trailer, RH = remote-handled, 
PC = performance category. 
a Doses include component from external exposure to source. 
Note:  To convert meters to yards, multiply by 1.0936. 
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D.8 MACCS2 Code Description 1499 

The MACCS2 computer code is used to estimate the radiological doses and health effects that 1500 

could result from postulated accidental releases of radioactive materials to the atmosphere.  The 1501 

specification of the release characteristics, designated a “source term,” can consist of up to four 1502 

Gaussian plumes that are often referred to simply as “plumes.” 1503 

The radioactive materials released are modeled as being dispersed in the atmosphere while being 1504 

transported by the prevailing wind.  During transport, particulate material can be modeled as 1505 

being deposited on the ground.  The extent of this deposition can depend on precipitation.  If 1506 

contamination levels exceed a user-specified criterion, mitigating actions can be triggered to limit 1507 

radiation exposures. 1508 

Atmospheric conditions during an accident scenario’s release and subsequent plume transport are 1509 

taken from the annual sequential hourly meteorological data file.  Scenario initiation is assumed 1510 

to be equally likely during any hour contained in the file’s dataset, with plume transport governed 1511 

by the succeeding hours.  The model was applied by calculating the exposure to each receptor for 1512 

accident initiation during each hour of the 8,760 hour-dataset.  The mean results of these 1513 

samples, which include contributions from all meteorological conditions, are presented in this 1514 

SWEIS. 1515 

Two aspects of the code’s structure are important to understanding its calculations:  (1) the 1516 

calculations are divided into modules and phases; and (2) the region surrounding the facility is 1517 

divided into a polar-coordinate grid.  These concepts are described in the following sections. 1518 

MACCS2 is divided into three primary modules: ATMOS, EARLY, and CHRONC.  Three 1519 

phases are defined as the emergency, intermediate, and long-term phases.  The relationship 1520 

among the code’s three modules and the three phases of exposure are summarized below. 1521 

The ATMOS module performs all of the calculations pertaining to atmospheric transport, 1522 

dispersion, and deposition, as well as the radioactive decay that occurs before release and while 1523 

the material is in the atmosphere.  It uses a Gaussian plume model with Pasquill-Gifford 1524 

dispersion parameters.  The phenomena treated include building wake effects, buoyant plume 1525 

rise, plume dispersion during transport, wet and dry deposition, and radioactive decay and in-1526 

growth.  The results of the calculations are stored for subsequent use by EARLY and CHRONC.  1527 

In addition to the air and ground concentrations, ATMOS stores information on wind direction, 1528 

arrival and departure times, and plume dimensions. 1529 

It is noted that dispersion calculations such as used in MACCS2 are generally recognized to be 1530 

less applicable within 100 meters of a release than they are to further downwind distances 1531 

(DOE 2004d); such close-in results frequently over-predict the atmospheric concentrations 1532 

because they do not account for the initial momentum or size of the release, or for the impacts of 1533 

structures and other obstacles on plume dispersion.  Although most of the results presented in 1534 

this SWEIS are for distances at least 100 meters downwind from a hypothesized release source, 1535 

two (MEIs from the Chemistry and Metallurgy Research Building and MDA B) are not.  The 1536 

latter results should be interpreted in the above light. 1537 



Appendix D – Evaluation of Human Health Impacts from Facility Accidents 
 
 

 
7/9/2007 Concurrence Draft D-77 

The EARLY module models the period immediately following a radioactive release.  This period 1538 

is commonly referred to as the emergency phase.  The emergency phase begins at each successive 1539 

downwind distance point when the first plume of the release arrives.  The duration of the 1540 

emergency phase is specified by the user, and it can range between 1 and 7 days.  The exposure 1541 

pathways considered during this period are direct external exposure to radioactive material in the 1542 

plume (cloud shine); exposure from inhalation of radionuclides in the cloud (cloud inhalation); 1543 

exposure to radioactive material deposited on the ground (ground shine); inhalation of 1544 

resuspended material (resuspension inhalation); and skin dose from material deposited on the 1545 

skin.  Mitigating actions that can be specified for the emergency phase include evacuation, 1546 

sheltering, and dose-dependent relocation. 1547 

The CHRONC module performs all of the calculations pertaining to the intermediate and 1548 

long-term phases.  CHRONC calculates the individual health effects that result from both direct 1549 

exposures to contaminated ground and from inhalation of resuspended materials. 1550 

The intermediate phase begins at each successive downwind distance point upon conclusion of 1551 

the emergency phase.  The user can configure the calculations with an intermediate phase that 1552 

has a duration as short as 0 or as long as 1 year.  In the zero-duration case, there is essentially no 1553 

intermediate phase, and a long-term phase begins immediately upon conclusion of the emergency 1554 

phase. 1555 

Intermediate models are implemented on the assumption that the radioactive plume has passed 1556 

and the only exposure sources (ground shine and resuspension inhalation) are from 1557 

ground-deposited material. 1558 

The mitigating action model for the intermediate phase is very simple.  If the intermediate phase 1559 

dose criterion is satisfied, the resident population is assumed to be present and subject to 1560 

radiation exposure from ground shine and resuspension for the entire intermediate phase.  If the 1561 

intermediate phase exposure exceeds the dose criterion, then the population is assumed to be 1562 

relocated to uncontaminated areas for the entire intermediate phase. 1563 

The long-term phase begins at each successive downwind distance point upon conclusion of the 1564 

intermediate phase.  The exposure pathways considered during this period are ground shine and 1565 

resuspension inhalation. 1566 

The exposure pathways considered are those resulting from ground-deposited material.  A 1567 

number of protective measures, such as decontamination, temporary interdiction, and 1568 

condemnation, can be modeled in the long-term phase to reduce doses to user-specified levels.  1569 

The decisions on mitigating action in the long-term phase are based on two sets of independent 1570 

actions:  (1) decisions related to whether land at a specific location and time is suitable for 1571 

human habitation (habitability), and (2) decisions related to whether land at a specific location 1572 

and time is suitable for agricultural production (ability to farm).  For the current SWEIS, no 1573 

mitigation or special protective measures were assumed for the exposure calculations. 1574 

All of the calculations of MACCS2 are stored based on a polar-coordinate spatial grid with a 1575 

treatment that differs somewhat between calculations of the emergency phase and calculations of 1576 

the intermediate and long-term phases.  The region potentially affected by a release is represented 1577 
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with a (r, Θ) grid system centered on the location of the release.  Downwind distance is 1578 

represented by the radius “r”.  The angle, “Θ”, is the angular offset from the north, going 1579 

clockwise. 1580 

The user specifies the number of radial divisions as well as their endpoint distances.  The angular 1581 

divisions used to define the spatial grid are fixed in the code.  They correspond to the 16 points 1582 

of the compass, each being 22.5 degrees wide.  The 16 points of the compass are used in the 1583 

United States to express wind direction.  The compass sectors are referred to as the coarse grid. 1584 

Since emergency phase calculations use dose-response models for early fatalities and early 1585 

injuries that can be highly nonlinear, these calculations are performed on a finer grid basis than 1586 

the calculations of the intermediate and long-term phases.  For this reason, the calculations of the 1587 

emergency phase are performed with the 16 compass sectors divided into 3, 5, or 7 equal, angular 1588 

subdivisions.  The subdivided compass sectors are referred to as the fine grid. 1589 

Lifetime doses are the conventional measure of detriment used for radiological protection.  These 1590 

are 50-year dose commitments to a weighted sum of tissue doses defined by the International 1591 

Commission on Radiological Protection (ICRP) and referred to as “effective dose equivalent.”  1592 

Lifetime doses may be used to calculate the stochastic health effect risk resulting from exposure 1593 

to radiation.  The calculated lifetime dose was used in cancer risk calculations. 1594 

D.9 ALOHA Code Description 1595 

Consequences of accidental chemical releases were determined using the ALOHA computer code 1596 

(EPA 2004).  ALOHA is an EPA and National Oceanic and Atmospheric Administration-1597 

sponsored computer code that has been widely used in support of chemical accident responses 1598 

and also in support of safety and NEPA documentation for DOE facilities.  The ALOHA code is 1599 

a deterministic representation of atmospheric releases of toxic and hazardous chemicals.  The 1600 

code can predict the rate at which chemical vapors escape (such as from puddles or leaking 1601 

tanks) into the atmosphere; a specified direct release rate is also an option. 1602 

ALOHA performs calculations for chemical source terms and resulting downwind 1603 

concentrations.  Source term calculations determine the rate at which the chemical material is 1604 

released to the atmosphere, release duration, and the physical form of the chemical upon release.  1605 

The term “cloud” is used in this document to refer to the volume that encompasses the chemical 1606 

emission.  In general, the released chemical may be a gas, a vapor, or an aerosol.  The aerosol 1607 

release may consist of either solid (fume, dust) or liquid (fog, mist, spray) particles that are 1608 

suspended in a gas or vapor medium.  Liquid particles are also referred to as droplets.  The 1609 

analyst specifies the chemical and then characterizes the initial boundary conditions of the 1610 

chemical with respect to the environment through the source configuration input.  The ALOHA 1611 

code allows the source to be defined in one of four ways (direct source, puddle source, tank 1612 

source, or pipe source) to model various accident scenarios.  The source configuration input is 1613 

used either to specify the chemical source term or to provide ALOHA with the necessary 1614 

information and data to calculate transient chemical release rates and the physical state of the 1615 

chemical upon release.  ALOHA calculates time-dependent release rates for up to 150 time steps 1616 

(DOE 2004c).  ALOHA then averages the release rates from the individual time steps over one to 1617 

five averaging periods, each lasting at least 1 minute (DOE 2004c).  The five averaging periods 1618 
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are selected to most accurately portray the peak emissions.  The five average release rates are 1619 

inputs to the ALOHA algorithms for atmospheric transport and dispersion (DOE 2004c).  1620 

ALOHA tracks the evolution of the mean concentration field of the five separate chemical clouds 1621 

and calculates the concentration at a given time and location through superimposition.  ALOHA 1622 

limits releases to 1 hour. 1623 

Evolution of the mean concentration field of the chemical cloud is calculated through algorithms 1624 

that model the turbulent flow phenomena of the atmosphere.  The prevailing wind flows and 1625 

associated atmospheric turbulence serve to transport, disperse, and dilute the chemical cloud that 1626 

initially forms at the source.  For an instantaneous or short-duration release, the chemical cloud 1627 

will travel downwind as a puff.  In contrast, a plume will form for a sustained or continuous 1628 

release. 1629 

The wind velocity is a vector term defined by a direction and magnitude (wind speed).  The wind 1630 

direction and speed determine where the puff or plume will go and how long it will take to reach 1631 

a given downwind location.  For sustained or continuous releases, the wind speed has the 1632 

additional effect of stretching out the plume and establishing its initial dilution.  It also 1633 

determines the relative proportion of ambient air that initially mixes with the chemical source 1634 

emission.  Atmospheric turbulence causes the puff or plume to mix increasingly with ambient air 1635 

and grow (disperse) in the lateral and vertical direction as it travels downwind.  Longitudinal 1636 

expansion also occurs for a puff.  These dispersion effects further enhance the dilution of the puff 1637 

or plume.  The two sources of atmospheric turbulence are mechanical turbulence and buoyant 1638 

turbulence.  Mechanical turbulence is generated from shear forces that result when adjacent 1639 

parcels of air move at different velocities (either at different speeds or directions).  Fixed objects 1640 

on the ground, such as trees or buildings, increase the ground roughness and enhance mechanical 1641 

turbulence in proportion to their size.  Buoyant turbulence arises from vertical convection and is 1642 

greatly enhanced by the formation of thermal updrafts that are generated from solar heating of the 1643 

ground. 1644 

The ALOHA code considers two classes of atmospheric transport and dispersion based upon the 1645 

assumed interaction of the released cloud with the atmospheric wind flow. 1646 

• For airborne releases in which the initial chemical cloud density is less than or equal to 1647 

that of the ambient air, ALOHA treats the released chemical as neutrally buoyant.  A 1648 

neutrally buoyant chemical cloud that is released to the atmosphere does not alter the 1649 

atmospheric wind flow; therefore, the term “passive” is used to describe the 1650 

phenomenological characteristics associated with its atmospheric transport and 1651 

dispersion.  As a passive contaminant, the released chemical follows the bulk movements 1652 

and behavior of the atmospheric wind flow. 1653 

• Conversely, if the density of the initial chemical cloud is greater than that of the ambient 1654 

air, then the possibility exists for either a neutrally buoyant or a dense-gas type of 1655 

atmospheric transport and dispersion.  In dense-gas atmospheric transport and dispersion, 1656 

the dense-gas cloud resists the influences of the hydraulic pressure field associated with 1657 

the atmospheric wind, and the cloud alters the atmospheric wind field in its vicinity.  1658 

Dense-gas releases can occur with gases that have a density greater than air due either to a 1659 

high molecular weight or to being sufficiently cooled.  A chemical cloud with sufficient 1660 
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aerosol content can also result in a bulk cloud density that is greater than that of the 1661 

ambient air.  Dense-gas releases undergo what has been described in the literature as 1662 

“gravitational slumping.” 1663 

Gravitational slumping is characterized by significantly greater lateral (crosswind) spreading and 1664 

reduced vertical spreading compared to the spreading that occurs with a neutrally buoyant 1665 

release. 1666 

In addition to the source term and downwind concentration calculations, ALOHA allows 1667 

specification of concentration limits for the purpose of consequence assessment (such as 1668 

assessment of human health risks from contaminant plume exposure).  ALOHA refers to these 1669 

concentration limits as level-of-concern (LOC) concentrations.  Safety analysis work uses the 1670 

ERPGs and TEELs for assessing human health effects for both facility workers and the public.  1671 

While ERPGs and TEELs are not explicitly part of the ALOHA chemical database, ALOHA 1672 

allows the user to input any value, including an ERPG or TEEL value, as the LOC 1673 

concentration.  The LOC value is superimposed on the ALOHA-generated plot of downwind 1674 

concentration as a function of time to facilitate comparison.  In addition, ALOHA will generate a 1675 

footprint that shows the area (in terms of longitudinal and lateral boundaries) where the ground-1676 

level concentration reached or exceeded the LOC during puff or plume passage (the footprint is 1677 

most useful for emergency response applications). 1678 

The ALOHA code uses a constant set of meteorological conditions (such as wind speed and 1679 

stability class) to determine the downwind atmospheric concentrations.  The sequential 1680 

meteorological datasets used for the radiological accident analyses were reordered from high to 1681 

low dispersion by applying a Gaussian dispersion model (such as that used by ALOHA) to a 1682 

representative downwind distance.  The median set of hourly conditions for each site (that is, 1683 

mean wind speed and mean stability) was used for the analysis; this is roughly equivalent to the 1684 

conditions corresponding to the mean radiological dose estimates of MACCS2. 1685 

ALOHA contains physical and toxicological properties for the chemical spills included in the 1686 

SWEIS and for approximately 1,000 additional chemicals.  The physical properties were used to 1687 

determine which of the dispersion models and accompanying parameters were applied.  The 1688 

toxicological properties were used to determine the levels of concern.  Atmospheric 1689 

concentrations at which health effects are of concern (that is ERPG-2 or ERPG-3 levels) are used 1690 

to define the footprint of concern.  Because the meteorological conditions specified do not 1691 

account for wind direction (that is, it is not known a priori in which direction the wind would be 1692 

blowing in the event of an accident), the areas of concern can be defined by a circle of radius 1693 

equivalent to the downwind distance at which the concentration decreases to levels less than the 1694 

level of concern.  In addition, the concentration at 328 feet (100 meters) (potential exposure to a 1695 

noninvolved worker) and at the nearest public access, typically the site boundary distance, 1696 

(exposure to the MEI) are calculated and presented. 1697 

1698 
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APPENDIX E 1 

CURRENT UNDERSTANDING OF THE GROUNDWATER REGIME AT 2 

LOS ALAMOS NATIONAL LABORATORY 3 

This appendix summarizes the current understanding of groundwater flow at LANL and the 4 

conceptual models that have been developed for the purpose of numerical modeling of 5 

groundwater flow and contaminant transport.  This appendix presents the components by which 6 

researchers develop their concepts of the geohydrologic system at LANL.   7 

E.1 Introduction 8 

A comprehensive study of the geology, hydrologic processes, and site characteristics of an area 9 

must be understood to formulate a conceptual model of a groundwater flow system.  Geologic 10 

information must be used in conjunction with the hydrologic data to define hydrostratigraphic 11 

units.  A geologic unit can be used as a model layer or several units can be combined into model 12 

layers if their hydrologic characteristics are similar.  Knowledge of the geology is required to 13 

define the areal extent of the units.  Inferences about the flow system’s hydraulic behavior and 14 

transport characteristics are drawn from information about geologic structures, lithologic 15 

properties, and groundwater geochemistry. 16 

The setting occupied by LANL is geologically and hydrologically complex.  Before recent 17 

drilling activities were implemented, conceptual models and numerical simulations of regional 18 

groundwater flow that had been developed were based on sparse data (Keating, Robinson, and 19 

Vesselinov 2005).  The knowledge base regarding recharge, discharge, and how waterborne 20 

contaminants interact with and move through rock fractures and rock matrix in the vadose zone 21 

into perched water zones and the regional aquifer below LANL is growing.  In 2005, the LANL 22 

contractor was regularly sampling 74 surface monitoring stations and 137 groundwater-23 

monitoring locations based on agreements with the New Mexico Environment Department and 24 

the U.S. Environmental Protection Agency.  These activities have resulted in modification of the 25 

conceptual models (Newman and Robinson 2005).  As a result of further agreements, the LANL 26 

contractor will be expanding its data collection activities while conducting further analysis of 27 

existing data.  This understanding of the hydrologic and chemical components at the site will aid 28 

in the development of sound conceptual models of flow and transport through the fractures and 29 

the matrix of the vadose zone into the saturated zone.  It is anticipated that the new data, coupled 30 

with improvement in numerical flow and transport models and improved calculational 31 

techniques, will enable better prediction of flow and transport of groundwater in the LANL 32 

region and more accurately define the ultimate impacts on the regional groundwater resources 33 

below LANL. 34 

This appendix provides a framework for understanding the geohydrology and the development of 35 

numerical models.  In 2005, a series of reports of investigations in the Vadose Zone Journal 36 

developed conceptual models and discussed flow and transport through the vadose zone to 37 

perched groundwater bodies and the regional aquifer below LANL.  Some of the reports from 38 

this series are discussed.  The descriptions are brief and references are provided.   39 
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E.2 Regional Setting 40 

LANL and the adjacent communities of Los Alamos and White Rock are located on the Pajarito 41 

Plateau (Figure E–1 and Chapter 4, Figure 4–9).  The plateau is an accumulation of east-sloping 42 

volcanic material that lies over the western part of the Espan ola Basin and extends from the 43 

Sierra de los Valles on the eastern rim of the Jemez Mountains to White Rock Canyon and the 44 

Espanola Valley west of the Rio Grande.  The plateau covers an area of about 240 square miles 
45 

(620 square kilometers), of which about 90 square miles (230 square kilometers) is in the central 46 

part of the plateau and includes the area covered by LANL (Broxton and Vaniman 2005) 47 

(Figure E–1).  The plateau is drained by easterly flowing ephemeral and intermittent streams that 48 

have formed deeply incised canyons separated by elongated mesas.  The mesas range in elevation 49 

from west to east from 7,700 feet (2,350 meters) on the slopes of the Sierra de los Valles to 50 

6,200 feet (1,900 meters) at their ends overlooking the Espan ola Valley (Broxton and 51 

Vaniman 2005). 52 

The drainage of the high slopes of the Jemez region (Sierra de los Valles) extends across the tuff 53 

outcrops of LANL.  Precipitation potential in the north-central part of New Mexico is strongly 54 

altitude-dependent.  Precipitation in the form of rainfall and snowfall at the higher elevations is 55 

about 18 inches (46 centimeters) and about 14 inches (36 centimeters) on the semiarid lower 56 

slopes of the area (Broxton and Vaniman 2005).  Flow across the Pajarito Plateau from the higher 57 

elevations to the Rio Grande has resulted in the mesa and canyon landscape of the area.  The 58 

steeply cut canyons slope eastward from the Jemez Mountains toward the Rio Grande and are the 59 

cumulative result of the alternating humid and arid climatic cycles of the past 2.8 million years 60 

(Pleistocene glacial and interglacial).  The canyon bottoms are covered with a relatively thin layer 61 

of alluvium.  The mesa tops display little soil formation and are sparsely vegetated with water-62 

efficient plants.  Devitrification of the tuffs on the surface of the plateau has generated a nutrient-63 

poor soil with smectitic clays as its principal argillaceous component.  The mesa surfaces are 64 

generally quite flat and receive no runoff from the higher elevations.  Soil moisture infiltration 65 

and runoff is controlled by plant growth and downward transport of precipitation that falls on the 66 

mesa surfaces. 67 

E.3 Structural Setting 68 

The tectonic episodes that occurred in southern Colorado and north-central New Mexico from 69 

the late Campanian stage of the Cretaceous Period (approximately 75 million years ago) through 70 

the Eocene Epoch (about 35 million years ago) formed the Rocky Mountains (Cather 2004).  The 71 

mountain building (termed the Laramide orogeny) was caused by compression of the Earth’s 72 

crust and formed two large basins that are separated by an uplifted area in north and central New 73 

Mexico and extend into southern Colorado.  The structures formed were the San Juan Basin to 74 

the west and the Raton Basin to the east, which are separated by the San Luis Uplift.  The 75 

southern part of the San Luis Uplift in the LANL vicinity has been called the Pajarito Uplift 76 

(Cather 2004).  The Pajarito Uplift is bounded by the Picuris-Pecos fault zone in the Sangre de 77 

Cristo Mountains to the east and the Pajarito fault zone to the west (Broxton and Vaniman 2005). 78 



Appendix E – Current Understanding of the Groundwater Regime at Los Alamos National Laboratory 
 
 

 
7/9/2007 Concurrence Draft E-3 

 79 
Figure E–1  Location Map of the Central Pajarito Plateau 80 

At the end of the Eocene Epoch, three large-scale processes began and continued until the late 81 

Pleistocene Epoch:  (1) widespread volcanism, (2) extension of the crust (rifting) from Colorado 82 

through New Mexico to west Texas, and (3) extensive erosion of the High Plains east of a rift 83 

zone that is delineated by the Rio Grande (from which the zone’s name is derived) and the 84 

Colorado Plateau west of the Rio Grande rift (Smith 2004).  The Pajarito Uplift and other uplifts 85 

began to undergo extensional inversion (lowering) along the rift zone.  In northern New Mexico, 86 

the Rio Grande Rift formed a series of semi-coaxial, elongated, oppositely tilted grabens that 87 

became narrow, sediment-filled basins (Smith 2004, Broxton and Vaniman 2005, LANL 2005a) 88 

(Figure E–2).  The basins along the axis of the rift are flanked by a series of discontinuous 89 

mountains (Smith 2004).  The Espan ola Basin is flanked by the Nacimiento Mountains and the 90 

Jemez Mountains to the west and the Sangre de Cristo Mountains to the east.  The western 91 

margin of the basin is obscured by Jemez volcanics and the margin may be further west at the 92 

Laramide Nacimiento Uplift (Smith 2004). 93 
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 94 
Figure E–2  Locations of Major Structural and Geologic Elements 95 

in the Vicinity of Los Alamos National Laboratory 96 

Basins along the Rio Grande Rift are bounded by normal faulting that occurs along the margins 97 

and within the basins.  The Espan ola Basin is a west-tilting half graben bounded on the west edge 98 

by north-trending faults called the Pajarito fault zone (Figure E–2); on the north by northeast-99 

trending transverse faults of the Embudo fault zone; and on the south by northwest-trending 100 

transverse faults called the Bajada fault zone (LANL 2005a).  Gravity evidence indicates that 101 

deep within the Espan ola Basin are three buried grabens associated with the Pajarito and Embudo 102 

fault zones (Smith 2004, Broxton and Vanimin 2005).  One graben forms the north-trending 103 

Los Alamos sub-basin and is near Los Alamos.  It is bounded by the Pajarito fault zone on the 104 
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west and by the buried faults that lie east of the southern projections of Rendija Canyon and 105 

Guaje Mountain (Smith 2004, Broxton and Vaniman 2005). 106 

The Pajarito fault zone forms a 400-foot (120-meter)-high escarpment on the western margin of 107 

the plateau that looks like a monocline, but examination along the strike reveals a simple normal 108 

fault, several small normal faults, and faulted and unfaulted monoclines (Broxton and 109 

Vaniman 2005). 110 

Other major fault zones in the LANL area include the north-trending Rendija Canyon fault that is 111 

down-to-the-west, and the north-trending Guaje Mountain fault that is also down-to-the-west 112 

(Broxton and Vaniman 2005).  The faults are parallel in the northern part of the plateau.  113 

Additional faults are buried beneath or within the Bandelier Tuffs under the Pajarito Plateau.  114 

Faulting also occurs in the older Santa Fe Group rocks on the eastern side of the Espanola Basin. 115 

E.4 Volcanic Setting 116 

Jemez Volcanic Field 117 

The Jemez Mountains were formed by rift-related volcanism along the Jemez lineament 118 

(Figure E–3) where the Colorado Plateau abuts the Espan ola Basin.  The lineament is a feature 119 

that may be a reactivated zone of ancient crustal weakness that trends northeast from eastern 120 

Arizona through the Jemez Mountains into southeastern Colorado (Goff and Gardner 2004, 121 

Broxton and Vaniman 2005).  The volcanic zone that forms the Jemez Mountains overlaps the 122 

Colorado Plateau and western Espanola Basin (Broxton and Vaniman 2005).  The region around 123 

the Valles Caldera in the Jemez Mountains west of the Pajarito Plateau is the source of most of 124 

the volcano-derived material that forms the Pajarito Plateau (Broxton and Vaniman 2005). 125 

 126 
Figure E–3  Location Map of the Jemez Mountains and Valles Caldera with Respect 127 

to the Jemez Volcanic Lineament, the Colorado Plateau, and the Rio Grande Rift 128 

129 
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For the past 14 million years, the structural province of this region has been extensively affected 129 

by tectonic forces.  Volcanic activity and subsidence due to rifting were contemporaneous.  The 130 

early Espanola Basin was the depositional site of alluvium derived from the Colorado Plateau 131 

and later from the Jemez Mountain volcanic field (to the west) and the Sangre de Cristo 132 

Mountains (to the east).  The volcaniclastics from the Jemez Mountain volcanic field and the 133 

Precambrian basement rocks to the east and north formed large alluvial fans that intertongued, 134 

forming a vertical intergradation of wedge-shaped layers (Goff and Gardner 2004; Smith 2004; 135 

and Broxton and Vanimin 2005). 136 

The Jemez Mountain volcanic field is divided into three groups.  The oldest groups are the Keres 137 

Group in the south and the Polvadera Group in the north.  These are succeeded by the Tewa 138 

Group in the central part and on the flanks of the Jemez Mountain volcanic field (Goff and 139 

Gardner 2004).  This is not to imply that some of the volcanic eruptions that formed these three 140 

groups did not occur at the same time.  Eruptions in different areas can overlap in time.  The 141 

Lobato Basalt of the Polvadera Group was somewhat synchronous with the Keres Group basalts 142 

(Broxton and Vaniman 2005).  LANL staff is conducting detailed examination of basalt and 143 

rhyolite outcrops and drill-hole data from beneath the Pajarito Plateau.  The new data provide 144 

insight into the ages of the rocks and are being used to determine whether the rocks can be 145 

correlated throughout the volcanic field.   146 

Knowledge gained from the study of the rock materials present in the LANL area is important to 147 

understanding hydrologic and chemical properties when developing conceptual models of 148 

groundwater flow and transport.  A summary of the units present in the region, including their 149 

approximate ages and short descriptions, is given in Table E–1.  Further descriptions and the 150 

relationships of these units with the alluvial units under the Pajarito Plateau are provided in 151 

Section E.5, Stratigraphic Framework of the Pajarito Plateau. 152 

In the LANL area, on the east side of the Rio Grande, is the Caja del Rio Basalt Plateau 153 

(Figure E–1).  It is an exposed part of the Cerros del Rio volcanic field that extends westward 154 

7 miles (11 kilometers) underneath the Pajarito Plateau where it is covered by Bandelier Tuff 155 

(Goff and Gardner 2004; Broxton and Vaniman 2005).  These volcanics are dissected by the Rio 156 

Grande, forming the steep-sided White Rock Canyon. 157 

Caldera formation and subsequent collapse during the Late Pliocene to Late Pleistocene Epochs 158 

formed the Jemez Mountains and resulted in significant chemical evolution of the magma-, ash-, 159 

and tuff-forming phases.  The Bandelier Tuff Formation consists of ashfalls, pumiceous beds, 160 

and flow tuffs and ranges up to tens of feet thick in the plateau area and is spread widely east and 161 

south of the main caldera.  These tuffaceous deposits of the Bandelier Tuff, the Otowi, Cerro 162 

Toledo interval, and Tshirege define the geomorphology of the plateau and control the 163 

development of the terrain of canyons and mesas at LANL. 164 

165 
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Table E–1  Summary of Jemez Mountain Volcanic Field Names, Rock Types, 165 

and Rock Ages 166 

Group Name Unit Name Description 

Middle Miocene Units  
Polvadera Group 
(Oldest unit in north 
part of LANL.  
Contemporaneous 
with parts of the 
Keres Group.) 

Lobato Basalt  
(14 to 7.6 million years ago) 

Multiple flows and cinder deposits coeval with 
Chamisa Mesa Basalt.  Primarily olivine; dikes 
intruded Santa Fe Formation; interbedded with Santa 
Fe Formation. 

Chamisa Mesa Basalt (13 to 9 million 
years ago) 
 

Thin flows of basaltic lavas and cinder deposits that 
overlie rhyolitic tuff; forms mesa tops to the south and 
northeast of LANL.  May be oldest unit in the Jemez 
Mountain volcanic field. 

Canovas Canyon Rhyolite (12.4 to 8.8 
million years ago) 

Domes, plugs, and pyroclasts (tuff, ash); weathered; 
intrudes Paliza Canyon Formation; rhyolite and basalt. 

Paliza Canyon Formation 
(10.6 to 7.1 million years ago) 

Thick flows, domes, and pyroclasts; basalt, andesite 
and dacite composition. 

Peralta Member 
(6 to 7.1 million years ago) 

Thick, tuffaceous deposits. 

Bearhead Rhyolite 
(6 to 7.1 million years ago) 

Domes, intrusions, and pyroclasts; high silica rhyolites, 
plugs, domes, and tuffs. 

Keres Group (Oldest 
unit in south part of 
LANL.  
Contemporaneous 
with parts of the 
Polvadera Group.) 

Cochiti Formation. 
(< 13 to < 6 million years ago) 

Volcaniclastic rocks derived from Keres group rocks 
and interfingers with Santa Fe Group, Canovas Canyon 
Rhyolite, and Paliza Canyon Formation. 

Late Miocene to Late Pliocene Units  
Polvadera 
Group 

Tschicoma Formation 
(5 to 3 million years ago) 

Large, overlapping domes and flows of dacite, 
rhyodacite, and andesite. 

Late Pliocene to Late Pleistocene Units 
Bandelier Tuff 
Pumice fall covered by ash-flow – High silica Rhyolite tuff; exposures at Pajarito Plateau in canyons; 
forms Pajarito Plateau east of and Jemez Plateau west of the Jemez Mountain Volcanic Zone. 

Otowi Member (1.61 million years ago) Guaje Pumice – Eruption formed the Toledo caldera, 
which was destroyed; less welded than Tshirege 
Member; basal pumice fall overlain by ash-flow tuffs. 

Cerro Toledo Interval Cerro Toledo Rhyolite, Rhyolite domes. 

Tewa Group 
  

Tshirege Member (1.22 million years ago) Tsankawi Pumice – Eruption formed the Valles 
Caldera that subsequently collapsed; basal pumice fall 
overlain by ash-flow tuffs. 

Peripheral Lavas Basalts of the Cerros del Rio (2.8 to 
< 1 million years ago) 

Basalt lavas and dikes; relationship to Otowi unclear 
(Goff and Gardner 2004). 

Source:  Summarized from Broxton and Vaniman 2005 and Goff and Gardner 2004. 
 

E.5 Stratigraphic Framework of the Pajarito Plateau 167 

This section describes the stratigraphy of the Pajarito Plateau and shows how the volcanics 168 

described above fit in the sequence of deposition (Figure E–4).  As mentioned above, 169 

volcaniclastics and sediments derived from the volcaniclastics from the Jemez Mountain 170 

volcanic field to the west of the Pajarito Plateau and sediment from the Precambrian basement 171 

rocks to the east and north formed alluvial fans that intertongued, forming a vertical 172 

intergradation of wedge-shaped layers. 173 
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 174 
Figure E–4  Pajarito Plateau Stratigraphy and Hydrogeologic Units  175 

E.5.1 Santa Fe Group 176 

The basins along the Rio Grande Rift average several tens of miles long and are filled with 177 

sediments that reach depths of a few tens of thousands of feet.  This thick accumulation of 178 

sediments in the Espan ola Basin was derived from Precambrian rocks exposed in the highlands 179 

north and east of the basin.  The basin sediments in north-central New Mexico were first 180 

collectively termed the Santa Fe Formation, but the formation was later elevated to a group name 181 

and subdivided into several formations.  The Tesuque Formation is subdivided into, in ascending 182 

order, the Bishop’s Lodge, Nambe, Skull Ridge, Pojoaque, Chama-El Rito, and Ojo Caliente 183 

Members and the Chamita Formation.  The Puye Formation was added and the Ojo Caliente was 184 

elevated to a formation (Broxton and Vaniman 2005).  The age of the Tesuque ranges from about 185 

30.45 to 8.48 million years ago.  The name Tesuque Formation was used for the youngest 186 

formation of the Santa Fe Group in the Espan ola Basin because it was felt that some of the 187 

members and formation designations could not be mapped properly because they were not 188 

defined over a large enough area (Smith 2004).  Interfingered into these sediments are 189 

volcaniclastic sediments from the Jemez volcanic field (Broxton and Vaniman 2005). 190 

Most of the rocks that were pre-Espanola Basin were stripped away in the Pajarito Plateau 191 

vicinity.  Denudation of Paleozoic and Mesozoic rocks may have been due to erosion of the 192 

Pajarito Uplift (Cather 2004, Smith 2004), resulting in the absence of pre-Eocene rocks.  193 
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Mesozoic units may be present under the Pajarito Plateau, but at this time there is no supporting 194 

evidence (Broxton and Vaniman 2005).  There are no exposures of the Santa Fe Group within the 195 

LANL boundaries; but on the eastern margins of the Pajarito Plateau and north of LANL, there 196 

are exposures in deep canyons such as Rendija Canyon and lower Los Alamos Canyon 197 

(Figure E–5).  East of the Pajarito fault, the Santa Fe Group may be 6,650 feet (2,000 meters) 198 

thick, but much thinner (less than 1,640 feet [500 meters]) west of the fault, as indicated by 199 

examination of outcrops and drill-hole data (Goff and Gardner 2004, Broxton and 200 

Vaniman 2005).  Because of the thickness of the Santa Fe Group, not much is known about units 201 

that are of hydrologic significance and are older than the Tesuque in the LANL region.  Most of 202 

what is known about the Tesuque Formation’s lithologic and hydrologic properties comes from 203 

drill holes. 204 

 205 
Figure E–5  Deep Canyon Exposures 206 

New drill hole data and exposures of rocks near the Rio Grande provide much of what is known 207 

about the stratigraphy, lithology, and ages of the Santa Fe Group in the LANL area.  A recent 208 

attempt to address controversies dealing with stratigraphy and mechanisms that formed the 209 

Espanola Basin is reported in a synthesis of work performed up to the present (Smith 2004).  210 

Units believed to be of significance in the Pajarito Plateau area, in ascending order, are the 211 

Tesuque Formation, older fanglomerate deposits of the Jemez Mountain volcanic field, the 212 

Totavi Lentil and older river deposits, pumice-rich volcaniclastic rocks, and the Puye Formation 213 

(Broxton and Vaniman 2005). 214 
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Tesuque Formation 215 

The Miocene Tesuque Formation has been characterized from data taken from partially 216 

penetrating water production wells for local communities west of the Rio Grande on the eastern 217 

edge of the Pajarito Plateau and from exposures east of the Rio Grande.  The Tesuque Formation 218 

below the plateau is derived from arkosic sediments from the Precambrian Eon and sedimentary 219 

rocks of the Sangre de Christo Range to the east, and from Tertiary volcanic material to the 220 

north.  The partly lithified fluvial sediments are thin-bedded (less than 10 feet, [3 meters]), 221 

massive to planar, cross-bedded, light pink to buff sandstones (Smith 2004; Broxton and 222 

Vaniman 2005).  West of Espanola, the Tesuque Formation is interbedded with Lobato Basalt 223 

(Smith 2004).  The Tesuque Formation dips to the west-northwest at about 11 degrees on the east 224 

side of the plateau (Broxton and Vaniman 2005). 225 

Miocene Basalts  226 

There are two groups of Miocene basalts underneath the east edge of the Pajarito Plateau.  One 227 

group is 10.9 to 13.1 million years old near Guaje Canyon north of LANL, and the other is 8.4 to 228 

9.3 million years old and extends from Bayo Canyon on the north end of the eastern part of the 229 

plateau to almost the southern end of LANL. 230 

Older Fanglomerate 231 

This unit of the Santa Fe Group is important because high-yield municipal water supply wells 232 

with low drawdown have been developed in these rocks.  Recent data indicate that the older 233 

fanglomerates are widespread below the Pajarito Plateau (Broxton and Vaniman 2005).  The unit 234 

is made up of volcanic detritus from the Keres Group and possibly from the Tschicoma 235 

Formation of the Polvadera Group.  Data for the Otowi-4 well show that the older fanglomerate 236 

is a thick (1,650 feet [500 meters]) unit made up of dark, lithic sandstone with gravel and cobbles 237 

(Broxton and Vaniman 2005).  An interpretive cross-section was developed using well data that 238 

indicate the older fanglomerate interfingers with the upper Tesuque Formation (Broxton and 239 

Vaniman 2005).  This is consistent with data from Guaje Canyon wells that suggest that the 240 

fanglomerate may have accumulated as the Los Alamos sub-basin subsided (Broxton and 241 

Vaniman 2005). 242 

Totavi Lentil and Older River Deposits 243 

The Totavi Lentil (Figure E–6) is made up of poorly consolidated and well-rounded sands, 244 

gravels, and cobbles formed by the ancestral Rio Grande (Broxton and Vaniman 2005; Goff and 245 

Gardner 2004) and is used as a marker bed for supply wells beneath the Pajarito Plateau.  The 246 

deposits at some locations are conformable with the Puye Formation and are used by some 247 

workers to delineate the base of the Puye Formation (Broxton and Vaniman 2005).  The Totavi 248 

Lentil is highly variable in thickness and ranges from 50 feet (15 meters) to more than 323 feet 249 

(98 meters).  New well data show a range in thickness of 30 to 100 feet (10 to 30 meters), but 250 

data from Well H-19 at the western limit of the Totavi Lentil indicate that the unit is only 10 feet 251 

(3 meters) thick. 252 
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 253 
Figure E–6  Outcrop of Totavi Lentil Along SR 304 254 

New well data show that the unit is coeval with several stratigraphic units and late Miocene river 255 

gravels and put the age of through-going rivers (rivers that are regional in nature with origins 256 

outside of the study area) at about 6.96 million years (Broxton and Vaniman 2005). 257 

Pumice-Rich Volcaniclastic Rocks 258 

The pumice-rich volcaniclastic rocks have well-bedded horizons of light-colored, reworked 259 

tephra-rich sedimentary deposits and subordinate primary ash- and pumice-fall deposits.  The 260 

rocks consist mainly of tuffaceous sandstones with a few beds of gravels made of reworked lava 261 

(Broxton and Vaniman 2005).  The deposits of pumice-rich volcaniclastic rocks become thinner 262 

eastward over the Pajarito Plateau and are made up of subangular to rounded lapilli (30 percent) 263 

and ash and lithic sands (70 to 90 percent).  Samples of material from the saturated zone taken 264 

from wells in and near the Otowi Well Field (R-5, R-8, R-9, R-12) at the northeastern edge of 265 

LANL contained diagenetically altered volcanic glass replaced by smectite, but in other areas the 266 

lapilli are still vitric with only some surface oxidation and minor clay development (Broxton and 267 

Vaniman 2005).  The source rocks may be from the Keres Group volcanism. 268 

Tschicoma Formation 269 

The Tschicoma Formation consists of thick dacite and low-silica rhyolite lava flows erupted from 270 

major peaks of the Sierra de los Valles highlands north and east of Valles Caldera and west of 271 

Los Alamos (Broxton and Vaniman 2005).  The formation interfingers with the deposits of the 272 

Puye Formation, becomes thinner eastward across the Pajarito Plateau, and is absent at the 273 

eastern end of the plateau (Goff and Gardner 2004, Broxton and Vaniman 2005).  The Tschicoma 274 
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Formation is lenticular, resulting in variable thicknesses (up to 2,500 feet [762 meters] in the 275 

Sierra de los Valles) (Broxton and Vaniman 2005). 276 

Puye Formation 277 

The Puye Formation is a large complex of alluvial fans made up of volcanic material and 278 

alluvium.  It is well exposed north of the Pajarito Plateau; unconformably overlies the Santa Fe 279 

Group; and is intersected by most deep wells on the Pajarito Plateau (Goff and Gardner 2004, 280 

Broxton and Vaniman 2005).  The formation’s source rocks are the domes and flows of the 281 

Sierra de los Valles; consequently, the formation overlaps and postdates the Tschicoma 282 

Formation (Broxton and Vaniman 2005).  The unit has two facies, fanglomerate and lacustrine.  283 

The fanglomerate is a widespread intertonguing mixture of stream flow, sheet flow, debris flow, 284 

block and ash fall, pumice fall, and ignimbrite deposits and may be up to 1,100 feet (330 meters) 285 

thick (Goff and Gardner 2004).  The lacustrine facies include lake and riverine deposits in the 286 

upper part of the Puye; consist of fine sand, silt, and clay; and may be up to 30 feet (9 meters) 287 

thick.  The lacustrine deposits are discontinuously exposed along Los Alamos Canyon (Broxton 288 

and Vaniman 2005). 289 

Basaltic Rocks of the Cerros Del Rio Volcanic Field 290 

These thick sequences of stacked lava unconformably overlie the Tesuque Formation and 291 

intertongue with the upper Puye under the Pajarito Plateau.  Basalt outcrops occur east of the 292 

river and in Frijole Canyon and White Rock Canyon (Broxton and Vaniman 2005).  The features 293 

are typical of basalt flows; that is, there is a flow base of vesicular basalt with scoria and clinkers, 294 

a collonade structure, a complex overlapping fractured zone, and a flow top with clinkers and 295 

scoria.  The cooling rates of the basalts influenced the different zones of materials.  The lower 296 

part of the interior units cooled more slowly than the upper part and formed columnar structures 297 

separated by vertical fractures.  As cooling rates increased upward, the upper part developed into 298 

an array of web-like random fractures.  The interflows consist of clastics, ash, and sedimentary 299 

deposits.  The flows are generally 200 to 300 feet (61 to 183 meters) thick and reach a maximum 300 

of 983 feet (300 meters).  There are some maar deposits formed when molten basalt encountered 301 

water (Broxton and Vaniman 2005). 302 

E.5.2 Upper Pliocene and Quaternary Units 303 

Bandelier Tuff 304 

The Bandelier Tuff comprises the surface and near surface materials in the LANL area.  It is an 305 

extensive, wedge-shaped pyroclastic unit that gets thinner as it extends eastward from Sierra de 306 

los Valles toward the eastern edge of the Pajarito Plateau and was deposited during a recent 307 

eruptive phase of the Jemez volcanic complex (1.6 to 1.2 million years ago) (Goff and 308 

Gardner 2004; Broxton and Vaniman 2005).  The Bandelier Tuff is made up of two similar units, 309 

the Otowi Member (the oldest) and the Tschirege Member.  The two members are divided into 310 

subunits, a basal pumice layer overlain by multiple tuff layers, and their characteristics are based 311 

mostly on thermal and depositional features.  The two members are separated by a layer of 312 

tephras and volcaniclastics and make up the Cerro Toledo interval (Birdsell et al. 2005, Goff and 313 

Gardner 2004, Broxton and Vaniman 2005).   314 
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Otowi Member of the Bandelier Tuff 315 

The Otowi Member (equivalent to the Qbo hydrologic unit discussed in Section E.6.3) is exposed 316 

in Los Alamos Canyon, the deeper canyons to the north at the edge of the Pajarito Plateau, and 317 

in the deeper canyons at the edge of the Jemez Plateau west of the Jemez Mountains (Goff and 318 

Gardner 2004; Birdsell et al. 2005; Broxton and Vaniman 2005).  The basal layer of the 319 

Otowi Member, the Guaje Pumice (equivalent to the Qbog hydrologic unit discussed in 320 

Section E.6.3), is a pumice layer, ranges in thickness from about 7 to 50 feet (2 to 15 meters) 321 

(Birdsell et al. 2005), and averages about 30 feet (9 meters) (Broxton and Vaniman 2005).  The 322 

pumice, a distinctive marker bed, is overlain by a series of poorly welded rhyolitic ash-flow units 323 

that collectively form an extensive, homogeneous rock unit.  The Otowi Member is wedge-324 

shaped and thins eastward away from its source, the caldera, over the central part of the plateau.  325 

The Otowi Member on the western part of the Pajarito Plateau has two thick zones ranging from 326 

350 to 400 feet (100 to 125 meters) separated by an elongated zone ranging from less than 100 to 327 

300 feet (30 to 90 meters).  The thin zone is overlain with a thick deposit of Cerro Toledo 328 

sediments (equivalent to the Qct hydrologic unit discussed in Section E.6.3).  Erosion removed a 329 

large amount of the Otowi Member in some parts of the plateau, leading to a suggestion that the 330 

thin zone is indicative of an east-trending drainage incised into the surface of the member 331 

(Broxton and Vaniman 2005). 332 

Cerro Toledo Interval 333 

The Otowi and Tshirege Members of the Bandelier Tuff are separated by a stratified sequence of 334 

volcaniclastics informally named the Cerro Toledo interval (Goff and Gardner 2004, Broxton and 335 

Vaniman 2005).  The unit is exposed in Los Alamos Canyon and the deeper canyons to the north 336 

at the edge of the Pajarito Plateau.  The Cerro Toledo is variable in thickness, ranging from 3 to 337 

390 feet (1 to 120 meters) (Broxton and Vaniman 2005), and is composed of rhyolites that are 338 

representative of the Toledo caldera before it collapsed (Goff and Gardner 2004).  Dacite and 339 

andesite detritus from the Tschicoma Formation are intertongued with reworked Otowi deposits 340 

and Cerro Toledo interval rhyolites (Goff and Gardner 2004, Broxton and Vaniman 2005). 341 

Tschirege Member of the Bandelier Tuff  342 

The Tschirege Member is the most distinctive and widely exposed unit on the Pajarito Plateau.  It 343 

is somewhat more resistant to weathering and erosion in the western part of the plateau because 344 

the tuffs are strongly welded and form steep, narrow canyons that become wider downgradient 345 

where the tuff is not as strongly welded (Goff and Gardner 2004, Broxton and Vaniman 2005, 346 

Birdsell et al. 2005).  Like the Otowi, the Tschirege Member has a basal pumice layer, the 347 

Tsankawi Pumice, that unconformably overlies the Cerro Toledo sediments (Goff and 348 

Gardner 2004; Broxton and Vaniman 2005).  The pumice layer is much thinner than the Guaje 349 

Pumice and ranges in thickness from 20 to 30 inches (50 to 75 centimeters).  The Tsankawi 350 

Pumice is overlain by a compound cooling sequence of four welded ash-flows (Goff and 351 

Gardner 2004).  The thickness of the four units ranges from 200 feet (61 meters) in the north-352 

central part of LANL to 600 feet (183 meters) at the southern edge of LANL (Broxton and 353 

Vaniman 2005).  The degree of welding in the Tschirege increases westward on the plateau as 354 

one approaches the caldera that is the source of the tuff (Broxton and Vaniman 2005).  The high 355 

temperatures were maintained longer due to the thicker deposits, which increases welding.  356 
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Cooling joints in the Otowi tuffs and poorly welded portions of the Tschirege are mostly lacking 357 

(Birdsell et al. 2005). 358 

The four mappable cooling units of the Tschirege tuffs have been subdivided into subunits based 359 

on distinctive lithologic characteristics because the units occupy a “significant portion of the 360 

vadose zone” (Broxton and Vaniman 2005).  The unit names are also used for the hydrologic 361 

units discussed in Section E.6.3.  Briefly, from the oldest to the youngest, the designations for the 362 

units are: 363 

Qbt 1g.  This unit is a porous, nonwelded tuff with no devitrification or vapor phase 364 

alteration of the glass (g).  The unit has a resistant caprock that protects the soft tuffs 365 

underneath, forming steep cliffs. 366 

Qbt 1v.  This unit is nonwelded, porous, crystalline tuff that has undergone vapor-phase (v) 367 

crystallization of pumice and glass shards.  The lower part (Qbt 1vc) is a collonade tuff with 368 

columnar cooling joints.  The tuff alternates between cliff-forming and slope-forming units. 369 

Qbt 2.  This unit is a series of surge beds, forming brownish vertical cliffs.  The unit 370 

conformably overlies Qbt 1v in some parts of LANL.  The unit is dense and porosity is lower 371 

than the other units.  Welding increases upward. 372 

Qbt 3.  This unit is a nonwelded to partly welded, vapor-phase tuff that forms the cap rock 373 

of mesas.  It grades upward from a soft basal unit that is a purple-gray, porous, 374 

unconsolidated, crystal-rich, nonwelded tuff to a partly welded, white cliff-forming tuff that 375 

becomes moderately to densely welded in the western part of LANL.  Qb 3t, a subunit of Qbt 376 

3, is moderately to densely welded ash-flow tuff in the far-western part of LANL and is 377 

transitional to Qbt 4. 378 

Qbt 4.  This unit is a complex unit in the western part of LANL made up of nonwelded to 379 

partly welded ash-flow tuffs with pumice and surge deposits in the lower part of the unit and 380 

densely welded ash-flow tuffs that form caprocks.  The unit has mostly undergone 381 

devitrification and vapor phase alteration, but locally there are thin rhyolitic, vitric ash-flow 382 

tuff deposits. 383 

Alluvium 384 

Alluvium of the Holocene and Pleistocene occurs on the canyon floors at LANL.  Continuous 385 

alluvial deposits from the Pleistocene occur at the foot of the eastern slopes of Sierra de los 386 

Valles and on the Pajarito Plateau on top of the Bandelier Tuff (Broxton and Vaniman 2005).  387 

The alluvium on the floors of small canyons that head (begin) on the Bandelier Tuff consists of 388 

Bandelier Tuff detritus.  Canyons that have headwaters farther west in the Sierra de los Valles 389 

have detritus from the Bandelier and the Tschicoma Formations.  The alluvium consists of 390 

unconsolidated fluvial sands and gravels and forms stratified lenticular-shaped deposits along the 391 

canyon floors and at the mouths of canyons.  The alluvium deposits intertongue with the 392 

colluvium, which may have blocks of material up to 10 feet (3 meters) in cross-section at the 393 

bases of the walls of the canyons.  The deposits are cross-cut by the ephemeral or intermittent 394 

streams, forming complex deposits on the canyon floors and at the mouths of the canyons.  The 395 
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alluvial deposits vary in thickness within the canyons and from canyon to canyon.  Alluvium 396 

thickness in Pueblo Canyon ranges from 11 feet (3.4 meters) on the west side of the plateau 397 

to about 18 feet (5.5 meters) at the confluence with Los Alamos Canyon (Broxton and 398 

Vaniman 2005; Robinson et al. 2005); at Mortandad Canyon, the range is from 1 to 2 feet (0.3 to 399 

0.6 meters) at its headwaters to 100 feet (30 meters) at the eastern margin of LANL. 400 

E.6 Hydrogeology 401 

E.6.1 Comparison of the Bedrock Geologic Framework with the Hydrologic Framework 402 

Cross-sections that represent subsurface geology result from the integration of: 403 

• Structural geologic observations consisting mostly of the elevations of contacts between 404 

rock bodies of different character measured in wells, 405 

• Stratigraphic descriptions of the character and thickness of individual rock bodies from 406 

wells and the study of outcrops, and 407 

• Down-hole geophysical studies. 408 

The observations from wells define the fundamental data necessary to accurately construct cross-409 

sections.  The cross-sections, structural contour maps, and interpreted character of the rocks 410 

around LANL serve as the framework for flow and transport models (Figure E–4).  Cross-411 

sections drawn from west to east across the Pajarito Plateau are presented in Figures E–7 (along 412 

Los Alamos Canyon) and E–8 (along Pajarito Canyon).   413 

The comparison shows how the geologic units differ from the hydrologic units.  The geologic 414 

units are combined because they possess similar hydrologic properties, which allows for 415 

modeling efficiency.  This does not imply that the hydrologic units are homogeneous regions of 416 

unvarying properties.  Large local internal variations in hydrologic properties have been noted 417 

and are due to rock texture, composition, and structure.  The basis for defining the hydrologic 418 

units is that the gross character of a unit can be modeled relatively consistently.  The following 419 

discussion compares the geologic and hydrologic frameworks (Broxton and Vaniman 2005). 420 

E.6.2 Groundwater Occurrence 421 

There are three modes of groundwater occurrence in the Pajarito Plateau:  (1) perched alluvial 422 

groundwater in canyon bottoms; (2) zones of intermediate-depth perched groundwater whose 423 

location is controlled by availability of recharge and by subsurface changes in permeability; and 424 

(3) the regional aquifer beneath the Pajarito Plateau (Broxton and Vaniman 2005).  In wet 425 

canyons, stream runoff percolates through the alluvium until downward flow is impeded by less 426 

permeable layers, maintaining shallow bodies of perched groundwater within the alluvium.  427 

Contaminant distributions in the groundwater under the Pajarito Plateau suggest that the three 428 

systems may be in communication under certain conditions (Robinson, McLin, and 429 

Viswanathan 2005).  The hydrogeology of the Pajarito Plateau is typical of the semi-arid, 430 

sediment-filled basins along the Rio Grande Rift in that the basins receive recharge from 431 

mountain ranges along the margins (Broxton and Vaniman 2005).  This section discusses 432 

alluvial, perched, and regional groundwater.433 
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The geology of the regional aquifer was discussed above.  Knowledge of the origin and 437 

depositional history of the rocks at LANL, coupled with groundwater sampling and aquifer 438 

testing, helps to determine the hydraulic properties of the regional aquifer.  Single well tests of 439 

small volumes of rock have been conducted by withdrawing water from or injecting water into a 440 

well and measuring the rate of recovery of the original water surface.  Multiple-well tests of large 441 

volumes of rock involve pumping a well and then making observations of the effects on nearby 442 

wells completed in the same interval.  Extensive downhole geophysical studies are also a part of 443 

the deep-well program.  Studies of rock properties and geochemical information with hydrologic 444 

testing results provide a basis for evaluating travel times and transport in the vadose zone 445 

(Keating, Robinson, and Vesselinov 2005).  Summaries of these properties obtained from well 446 

tests, sampling programs, and analyses have been reported previously (Keating, Robinson, and 447 

Vesselinov 2005; Robinson, McLin, and Viswanathan 2005; Birdsell et al. 2005).  448 

Potentiometric maps, hydraulic gradients, and permeability data for the regional aquifer have also 449 

been discussed (Keating, Robinson, and Vesselinov 2005). 450 

E.6.2.1 Alluvial Groundwater 451 

Alluvial groundwater in the LANL area primarily occurs in canyons that originate in the Sierra de 452 

los Valles or in the Pajarito Plateau watersheds.  Groundwater in the canyons is supported by 453 

seasonal runoff from the mountains, by episodic precipitation events on the plateau, perennial 454 

springs, and by discharge from LANL outfalls.  Liquid wastewater from LANL released to the 455 

outfalls above the canyons was responsible for contamination of alluvial groundwater in the 456 

past.  The wastewater also plays a part in the hydrogeology of the canyons. 457 

As mentioned above in the stratigraphy section, the canyon floors are covered with alluvium of 458 

variable thickness and consist of fluvial sands, gravels, and cobbles.  The alluvium is derived 459 

from the mountains to the west and from rocks that have been incised by the ephemeral and 460 

intermittent streams that formed the canyons (parts of some canyon streams have perennial flow). 461 

The alluvium is intermingled laterally with colluvium from the canyon walls.  Groundwater in 462 

the canyons occurs above permeability barriers at the base of the alluvium above the Bandelier 463 

Tuff or above well-sorted tight sequences of canyon floor alluvium.  Seasonal variation in the 464 

amount of snowmelt or storm runoff affects the saturated thickness and lateral extent of alluvial 465 

groundwater. 466 

E.6.2.2 Deep Perched Groundwater 467 

The extent and nature of deep perched water beneath Pajarito Plateau has been investigated to 468 

determine whether the alluvial systems on the plateau are in communication with the deep 469 

perched water or the regional aquifer and whether there is a potential for contaminants to travel 470 

to the regional groundwater (Robinson, Broxton, and Vaniman 2005).  At the time of the 471 

investigation, 33 perched water zones had been identified in 29 wells.  The study defined perched 472 

water “as a hydrologic condition in the rock or sediment above the regional aquifer in which the 473 

rock pores are completely saturated with water.”  Perched water may occur because of capillary 474 

barriers or because of low permeability barriers coupled with structures in the stratigraphic 475 

section.  For example, faults may intersect hydraulically conductive zones with low permeability 476 

materials and block flow paths.  Another cause may be that, when a saturated zone becomes 477 
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unsaturated due to a decline in water level, water may become trapped in a zone of high 478 

permeability where it is unable to move to the new level. 479 

The perched zones at LANL do not have enough water to warrant putting in municipal water 480 

supply wells, but the perched groundwater zones are important for four reasons:  (1) the water is 481 

protected under state law; (2) transport rates through the unsaturated rocks are affected by the 482 

chemistry of the perched zones; (3) the zones restrict vertical movement of groundwater or may 483 

indicate the presence of fast-paths; and (4) the zones can be used for monitoring movement of 484 

groundwater toward the regional aquifer (Robinson, Broxton, and Vaniman 2005).  The deep, 485 

perched zones get water from surface and alluvial groundwater associated with the large canyons 486 

that head in the Sierra de los Valles; deep, perched water below the smaller canyons on the 487 

plateau can also be recharged by liquid effluent from LANL.  The deep, perched water zones 488 

have a saturated thickness ranging from 100 to 400 feet (30 to 120 meters) (Robinson, Broxton, 489 

and Vaniman 2005). 490 

Perched water bodies are important elements of the hydrogeology of the site for several reasons.  491 

There is a probability that the zones can intercept contaminants being transported downward 492 

through the vadose zone.  The perched water can be a permanent or long-term residence for 493 

contaminants because the chemical makeup of the rocks may result in adsorption.  Perched water 494 

can also serve as a place where dilution occurs, lowering the concentration of contaminants.  495 

There is a possibility that perched zones may be intersected by streams in the lower parts of the 496 

canyons, resulting in lateral flow under the influence of gravity out of the canyon walls into the 497 

alluvial aquifer and subsequently to the Rio Grande. 498 

E.6.2.3 Regional Groundwater 499 

The regional aquifer below LANL is very deep (up to 1,200 feet [360 meters]) and is separated 500 

from the surface by a thick vadose zone with some perched water zones (Keating, Robinson, and 501 

Vesselinov 2005).  The depth to the water of the regional aquifer on the eastern part of the 502 

plateau near the rim of White Rock Canyon is about 614 feet (200 meters), about 210 feet 503 

(65 meters) above the level of the Rio Grande (Broxton and Vaniman 2005).  It has been reported 504 

that a well drilled in the lower Los Alamos Canyon near the Rio Grande flowed to the surface 505 

when installed in the regional aquifer, indicating confined or semi-confined conditions, and that 506 

there are seeps and springs in White Rock Canyon (Broxton and Vaniman 2005). 507 

Sedimentary bedrock units at the top of regional saturation zones below the Pajarito Plateau at 508 

LANL include the Puye Formation (Tpf), pumiceous deposits (Tpp), older fanglomerate (Tf), and 509 

Tesuque Formation (Ts).  The volcanic rocks in which groundwater occurs are the Cerros del Rio 510 

basalts (Tb4), the Tschicoma Formation (Tt), and Miocene basalt (Tb2) (Broxton and 511 

Vaniman 2005).  Groundwater recharge to the regional aquifer under the Pajarito Plateau comes 512 

from underflow from the Sierra de los Valles and from drainages across the plateau 513 

(Kwicklis et al. 2005).  The stratigraphy of the rocks is discussed in Section E.5.  The most 514 

productive wells on the plateau occur in the central part of the plateau within the basin fill 515 

deposits consisting of the Puye Formation, the pumiceous deposits, the Totavi Lentil, the older 516 

fanglomerates, and the Tesuque Formation.  The wells have screens up to 1,600 feet (500 meters) 517 

long spanning these units (Broxton and Vaniman 2005).  The Tesuque is the primary productive 518 

unit in the eastern part of the plateau, in Guaje Canyon, and in the lower Los Alamos Canyon. 519 
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E.6.3 Hydrogeologic Units 520 

Basal Confining Units 521 

The rock units that occur below the regional aquifer are considered to be all of the units below 522 

the Tesuque Formation, including Precambrian igneous and metamorphic rocks, Paleozoic and 523 

Mesozoic sedimentary rocks, and mid-to-upper Tertiary terrestrial sediments. 524 

Santa Fe Group Rocks 525 

Hydrologic unit Ts is generally considered to be equivalent to the Tesuque Formation.  The 526 

lithology of the unit is silty to sandy with some basalt and flow breccias (Tb1).  The basalts are 527 

about 11 to 13 million years old and have intercalated sedimentary units.  Water supply wells in 528 

the lower Los Alamos Canyon completed in this unit yield about 600 gallons per minute 529 

(2,200 liters per minute), and in the western part of LANL where the Ts is coarser, supply wells 530 

yield about 1,000 gallons per minute (3,800 liters per minute).  Flow in the volcaniclastics and 531 

altered basalts is associated with fractures; the interflow breccias are plugged with secondary 532 

minerals (Broxton and Vaniman 2005). 533 

Older Fanglomerate 534 

This hydrogeologic unit (Tf) is a thick sequence of gravel and cobble beds and interbedded 535 

sandstones.  It has been identified as the most productive zone (1,000 gallons per minute 536 

[3,800 liters per minute]) in the LANL area.  The Tf is vertically heterogeneous and anisotropic 537 

because of the bedding, but may be strongly isotropic in the lateral direction.  Reinterpretation of 538 

earlier well logs puts the contact with the Ts at the transition zone where coarse grain gravels and 539 

cobbles overlay sands and silts (Broxton and Vaniman 2005).  Basalts (8.4 to 9.3 million years 540 

old) and intercalated sedimentary rocks in the Tf are designated as Tb2.  Hydrologic unit Tk is 541 

intertongued with the Tf and is made up of Keres Group volcanic rocks. 542 

Hydrologic unit Tpt represents the Totavi Lentil and older river deposits that make up a poorly 543 

consolidated conglomerate.  Data from one water production well completed in this interval 544 

show that 18 percent of the water produced comes from only 2.5 percent of the screened interval 545 

(Broxton and Vaniman 2005).  The hydrologic unit Tpp below the Tpt is a well-stratified, 546 

heterogeneous, pumice-rich, volcaniclastic rock.  It is fine grained and more porous than the 547 

more coarsely grained overlying and underlying hydrologic units.  The unit is anisotropic 548 

because, vertically, the alternating fine grained bedding is less hydraulically conductive than in 549 

the lateral direction.  These pumice rich rocks also have a lower bulk density than Tpt and Tf 550 

(Broxton and Vaniman 2005; Birdsell et al. 2005). 551 

Beneath the pumice deposits is the hydrologic unit Tpf that is similar to, but predates, the 552 

lacustrine deposits of the Puye Formation (Birdsell et al. 2005).  The lacustrine deposits are 553 

equivalent, which may indicate that the rocks are contemporaneous (Broxton and 554 

Vaniman 2005).  The Tpf is a deposit of coalesced alluvial fans and consists of much coarser 555 

material than the Tpp; like the Tpp, however, it is heterogeneous and anisotropic.  Vertically, 556 

heterogeneity is due to layering; laterally, it is due to cross-cutting and variable grain size 557 

characteristic of fluvial deposits in an alluvial fan environment.  It has been hypothesized that the 558 
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hydraulic conductivity in the vertical direction is less than the hydraulic conductivity in the 559 

horizontal direction parallel to the bedding planes (Broxton and Vaniman 2005). 560 

Basaltic Rocks of the Cerros del Rio Volcanic Field 561 

The heterogeneous hydrologic unit Tb4 basalts are intercalated with subordinate amounts of 562 

upper Puye Formation and constitute the top of the regional aquifer at the southeast corner of 563 

LANL (Birdsell et al. 2005; Broxton and Vaniman 2005).  As noted above, these basalts are 564 

exposed on the east side of the Rio Grande.  In the LANL region, the basalts are located under 565 

the central and eastern part of the Pajarito Plateau.  The connected porosity of the highly 566 

brecciated clinker and scoria zones and sediments at the tops and bottoms of the stacked lavas 567 

may extend for hundreds of yards or may be limited in some areas where the voids are filled with 568 

clay minerals (Birdsell et al. 2005; Broxton and Vaniman 2005).  The dense lava flow interiors 569 

are impermeable, with flow of gases and liquid water restricted to fractures.  Flow in the 570 

scoriated breccia zones is lateral along the beds and mostly vertical in the interflow zones. 571 

Bandelier Tuff 572 

The stratigraphic divisions presented in Table E–1 were retained for the hydrologic units because 573 

the rock properties for the stratigraphic subunits are laterally ubiquitous and traceable throughout 574 

the plateau (Broxton and Vaniman 2005).  This section presents the hydrologic units of the 575 

Bandelier Tuff with descriptions from oldest to youngest (Broxton and Vaniman 2005, 576 

Birdsell et al. 2005, Springer 2005). 577 

Ash-flow tuffs and fall deposits (the Guaje Pumice Bed) of the Otowi Member are hydrologic 578 

units Qbog and Qbo, respectively.  Qbo is uniform with respect to vertical density and density-579 

porosity profiles in the central and eastern parts of the plateau, but is more variable in the west 580 

where changes are more abrupt (Broxton and Vaniman 2005).  The ash-flow tuffs of the Otowi 581 

do not have pervasive cooling joints found in the welded tuffs in the upper Bandelier 582 

(Birdsell et al. 2005).  The Guaje Pumice Bed (fall deposits) at the base of the Otowi Member is 583 

designated hydrologic unit Qbog.  It is well sorted and stratified; has less matrix ash than the 584 

other Bandelier units; and is an excellent marker bed between the Bandelier Tuff and the units 585 

below it. 586 

The stratified volcaniclastic deposits of the Cerro Toledo Interval are designated as hydrologic 587 

unit Qct.  Because the unit consists of rocks that are variable in grain size, sorting, and bedding 588 

thickness, a strong vertical anisotropy exists above Qct within the Bandelier (Broxton and 589 

Vaniman 2005).  These characteristics provide a favorable setting for perched groundwater. 590 

The upper Tshirege Member is a complex hydrologic unit of welded ash-flow tuffs separated by 591 

poorly welded tuffs and a basal unit of pumice fall deposits.  The welded tuffs have joints and 592 

fractures caused by cooling and tectonic processes that die out in the nonwelded layers 593 

(Birdsell et al. 2005).  The basal hydrologic unit Qbt t is equivalent to the Tsankawi Pumice Bed 594 

(Broxton and Vaniman 2005).  Unit Qbt t is overlain by hydrologic subunits Qbt 1g and Qbt 1v. 595 

Qbt t and Qbt 1g are the only ash and pumice falls in the Tshirege that are made up of similar, 596 

unaltered volcanic glass. 597 
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Volcanic glass above Qbt 1g in hydrologic unit Qbt 1v has undergone post-depositional 598 

devitrification and vapor-phase crystallization.  These processes may affect grain size and 599 

decrease effective porosity by creating poorly connected pore spaces (Broxton and 600 

Vaniman 2005).  Unit Qbt 1vc is indurated and poorly welded with a system of well-developed 601 

columnar joints.  Unit Qbt 1vu is generally nonwelded to partly welded, but lacks extensive 602 

jointing (Broxton and Vaniman 2005, Birdsell et al. 2005). 603 

Hydrologic unit Qbt 2 is separated from the altered beds of unit Qbt v by a thin pyroclastic surge 604 

bed in the eastern part of the Pajarito Plateau; but in other parts of the plateau, Qbt 1v grades into 605 

Qbt 2.  In the western part of the plateau, density and density-porosity profiles indicate that Qbt 2 606 

has a cooling break present at its center.  The break is not present in the eastern part of the 607 

plateau.  Upper Qbt 2 is strongly welded, becomes less welded down-section, and has higher bulk 608 

densities than other Tshirege units. 609 

Hydrologic unit Qbt 3 is strongly welded in the western part of the plateau and becomes less 610 

welded eastward.  The strongly welded interior of Qbt 3 has a high bulk density and low density 611 

porosity.  Hydrologic unit Qbt 4 is a nonwelded to strongly welded unit and is present only in the 612 

western Pajarito Plateau. 613 

E.7 Conceptual Models  614 

Potential contamination of the regional aquifer below LANL is of major concern.  It is the 615 

responsibility of LANL to determine whether past contaminant releases pose a threat to human 616 

health.  Flow and transport mechanisms through the vadose zone are being examined.  This 617 

section discusses recent papers in the Vadose Zone Journal published on August 16, 2005.  The 618 

papers collectively describe the work that has been completed or contemplated for the purpose of 619 

developing conceptual models of the hydrogeology and numerical models of groundwater flow 620 

and transport under the Pajarito Plateau in general and under LANL in particular.  The journal 621 

articles summarize extensive observational data regarding deep perched water on the plateau and 622 

discuss the controls on the distribution of deep perched water and the ways perched zones may 623 

develop (Robinson et al. 2005).  There is a description and a numerical model of the regional 624 

aquifer below the Pajarito Plateau that is used for determining fluxes and transport (Keating, 625 

Robinson, and Vesselinov 2005).  There is a report on net infiltration on the plateau, which is a 626 

major concern when modeling groundwater flow under LANL and streamflow on the plateau 627 

(Kwicklis et al.  2005).  A comprehensive discussion of a statistical analysis of hydrologic 628 

properties also is presented (Springer 2005).  Several articles discuss the roles of matrix and 629 

fracture flow within the Bandelier Tuffs and basalts (Robinson, Broxton, and Vaniman 2005, 630 

Levitt et al. 2005, Stauffer and Stone 2005).  There is also a summary paper that describes the 631 

hydrogeologic setting and site history of LANL (Newman and Robinson 2005). 632 

Conceptual models constantly change as knowledge about hydrologic processes and events that 633 

control groundwater movement increases for a particular site.  The following section includes a 634 

discussion of the conceptual models, numerical model development, modeling results, and 635 

conclusions.  The papers are presented in the order of the hydrostratigraphy of the region: the 636 

vadose zone; the deep perched zones; and the regional aquifer. 637 
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E.7.1 Geochemical Conceptual Model 638 

This section is a discussion of the geochemistry of the groundwater in the LANL region as 639 

presented in Los Alamos National Laboratory’s Hydrogeologic Studies of the Pajarito Plateau:  640 

A Synthesis of Hydrogeologic Workplan Activities (1998-2004) (Hydrogeologic Synthesis 641 

Report) (LANL 2005b).  First, the Hydrogeologic Synthesis Report discusses a geostatistical 642 

methodology of reducing the data from many sources outside the area that might have been 643 

contaminated and develops a groundwater chemistry baseline.  Second, it presents conceptual 644 

models of each reach of canyon drainage that is thought to be unique in its natural and artificial 645 

flow and its contaminant transport history.  Third, alternative models of contaminant transport to 646 

the perched water bodies and the regional groundwater are presented to relate the contaminant 647 

concentrations, recharge, and transport processes to probable sources, predominantly the canyon 648 

bottom alluvial aquifers.  Last, it presents a discussion of conceptual models of the hydrogeology 649 

and geochemistry of the canyon springs. 650 

The discussion of the components of geochemical conceptual models was broken into seven 651 

parts in the Hydrogeologic Synthesis Report.  The components are:  652 

• Natural geochemical composition of groundwater,  653 

• Residence time of contaminant ions in the perched alluvial aquifer and the rocks of the 654 

vadose zone,  655 

• Reactive minerals controlling groundwater composition and solute mobility,  656 

• Adsorption and precipitation reactions, 657 

• Redox conditions, 658 

• Chemical speciation, and  659 

• Colloids. 660 

Natural Composition of Groundwater 661 

Groundwater sampling to establish a baseline (background) of the chemistry of groundwater in 662 

the LANL area was conducted from 1997 to 2000.  The composition of natural groundwater in 663 

the LANL area ranges from calcium-sodium bicarbonate water at the Sierra de los Valles to 664 

sodium-calcium bicarbonate water east and northeast of LANL.  Sodium bicarbonate 665 

groundwater occurs in deep wells in the lower Los Alamos Canyon and along the Rio Grande 666 

and in springs in White Rock Canyon (LANL 2005b).  This characterization of the natural 667 

groundwater permits the discrimination of natural components in the groundwater from 668 

manmade contaminants.  Figure E–9 shows the average concentrations of solutes, including 669 

specific conductance, major cations and anions, silica, tritium, and several trace elements such as 670 

uranium and barium from six sampling rounds. 671 

 672 
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Residence time 675 

Residence time refers to the distribution of the ages of groundwater in the various groundwater 676 

environments under the Pajarito Plateau.  Determining the residence time helps determine 677 

transport rates through the rocks.  The residence time of natural major ions and trace elements in 678 

natural groundwater under the Pajarito Plateau increases from west to east and with depth in all 679 

modes of groundwater occurrence.  Measurements of tritium in groundwater from within the 680 

Sierra de los Valles fractured volcanic rocks indicate that the groundwater is less than 60 years 681 

old; however, groundwater in the discharge area at White Rock Canyon ranges from 3,000 to 682 

10,000 years old (LANL 2005b).  Carbon-14 dating of regional groundwater in the LANL area 683 

indicates that a component of the groundwater is several tens of thousands of years old, 684 

becoming older from west to east.  The presence of tritium indicates that younger water is mixing 685 

with the older water.  Future studies are planned to determine the fractions of young and old 686 

water (LANL 2005b). 687 

Reactive minerals 688 

Groundwater reacts with the minerals in rocks through which it passes or in which it is stored. 689 

These reactions control basic chemical conditions such as pH and influence mineral precipitation 690 

and dissolution, as well as sorption of ions from groundwater by minerals.  These are important 691 

controls on the evolution of groundwater as it migrates and on the mobility of contaminant ions. 692 

In the natural groundwater, sodium, calcium, and bicarbonate are the most abundant major ion 693 

solutes.  Silica is the second most abundant due to the interaction of volcanic glass with the 694 

groundwater.  Average concentrations of natural arsenic and fluoride were highest in the Cerros 695 

del Rio basalts.  Average concentrations of dissolved natural barium, boron, bromide, strontium, 696 

and uranium in the regional aquifer were highest at La Mesita Spring.  Silica-rich rocks such as 697 

the Bandelier Tuffs contain more natural uranium than the basalts, which are silica-poor.  698 

Uranium in trace minerals such as zircon may exceed 1,000 parts per million, but zircon is highly 699 

refractory and has a low aqueous solubility (10 to 15.4 molar at pH 7); consequently, it does not 700 

dissolve readily in the natural groundwaters at LANL.  Some uranium is associated with volcanic 701 

glass in the Bandelier Tuff.  In comparison with zircon, volcanic glass has a higher aqueous 702 

solubility (10 to 27.1 molar at pH 7), but a low concentration of uranium.  Therefore, even 703 

though the leachability is higher for volcanic glass, the concentration of uranium in perched 704 

water in the Bandelier Tuff is low (LANL 2005b).  705 

Dissolved organic carbon is a component of groundwater derived from leaching solid organic 706 

matter from forests and grasslands.  At LANL, organic matter is found in the perched water in the 707 

intermediate zones and in the regional aquifer and is typically less than 2 milligrams of carbon 708 

per liter.  Higher concentrations are found in alluvial groundwater, soil, and surface water 709 

(20 milligrams of carbon per liter) (LANL 2005b).  Ash from the Cerro Grande Fire in May 2000 710 

increased the amount of leachable carbon in the LANL area.  The increased concentration of total 711 

organic carbon can be used as a tracer for tracking recharge.  Perched zones in the Cellos del Rio 712 

basalt in Los Alamos Canyon have exceeded 300 milligrams of carbon per liter. 713 

Calcite, smectite, hydrous ferric oxide, manganese hydroxide, and zeolites are highly adsorptive 714 

for trace elements including chromium, lead, strontium, and thorium.  As groundwater flows 715 
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through the intermediate perched zones, the soluble silica glass that is present reacts with the 716 

groundwater and forms clay minerals, including kaolinite and smectite.  Smectite increases the 717 

adsorption capacity of aquifer material under circumneutral (6.5 to 7.5) pH conditions.  These 718 

interactions are only partially known in the specific groundwater environments beneath the 719 

Pajarito Plateau, but knowledge is expanding as new programs are being incorporated. 720 

Adsorption and Precipitation 721 

Adsorption and precipitation are the principal mechanisms that retard the transport of 722 

contaminants and keep them in residence in the vadose zone.  These reactions are well 723 

documented for most of the contaminant ions present under the Pajarito Plateau.  The specific 724 

groundwater environment in terms of pH and parallel mineral reactions are important controls on 725 

sorption and precipitation reactions.  Definition of those relationships is an interactive process 726 

that is underway in the areas of specific concern at LANL (LANL 2005b).  Geochemical 727 

processes increase concentrations (measured as total dissolve solids) of trace elements downward 728 

from the alluvial aquifer to perched water and on to the regional aquifer from west to east due to 729 

residence time and rock and water interactions such as adsorption-desorption (LANL 2005b). 730 

Relatively fresh water in the form of precipitation recharges the groundwater at the Sierra de los 731 

Valles and reacts with the rocks as it moves along flow paths, becoming more mineralized 732 

toward its discharge points.  Notice in Figure E-9 that tritium decays along the flow path from 733 

west to east and that the concentration decreases within the noncontaminated intermediate 734 

perched water and the regional aquifer. 735 

Redox Conditions 736 

Redox condition refers to whether the local groundwater conditions are oxidizing or reducing. 737 

This influences mineral stability and sorption reactions and is another aspect of groundwater 738 

chemistry that controls contaminant mobility.  As mentioned above, uranium is a naturally 739 

occurring trace element found in groundwater below the Pajarito Plateau.  It is processed at 740 

LANL and is discussed at length in the Hydrogeologic Synthesis Report (LANL 2005b).  As 741 

stated above, some other natural components of groundwater are calcium, bicarbonate, and silica 742 

compounds.  The Hydrogeologic Synthesis Report (LANL 2005b) concludes that the 743 

temperature, pH, redox potential, and dissolved activities of the ions mentioned influence 744 

precipitation and dissolution of uranium compounds.  These conclusions were based on 745 

geochemical calculations and the oxidizing conditions of natural groundwater beneath the 746 

Pajarito Plateau.  The Hydrogeologic Synthesis Report (LANL 2005b) also concluded that, 747 

although it is useful to perform saturation index calculations to evaluate mineral equilibrium, 748 

most of the deep groundwaters are not in equilibrium with respect to the uranium compounds.  749 

Based on the results of the calculations they presented, adsorption processes appear to control 750 

dissolved concentrations of uranium in groundwater. 751 

Chemical Speciation 752 

Ions can exist as various stable isotopes and as parts of stable compounds (some organic) in 753 

groundwater.  The form in which each contaminant ion exists influences its entry into 754 

precipitating minerals or sorption, and thus influences its mobility (LANL 2005b). 755 
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Colloids 756 

The role of colloids in transport of contaminants at LANL is largely unknown and 757 

uninvestigated. 758 

E.7.1.1 Contaminant Distributions 759 

Anthropogenic contaminants in the groundwater at LANL generally derive from liquid effluent 760 

disposal into canyons or from surface impoundments on the mesa tops rather than from solid 761 

waste disposal.  (Most solid waste disposal sites are located on mesa tops where there is little 762 

natural or artificial percolation to carry anthropogenic constituents to groundwater.)  These 763 

effluents have degraded shallow perched water in some canyons (LANL 2005b).  Canyons that 764 

have received radioactive effluent include Mortandad Canyon, Pueblo Canyon from its tributary 765 

Acid Canyon, and Los Alamos Canyon from its tributary DP Canyon.  Effluents from high 766 

explosive processing and experiments contributed effluent to Water Canyon, its tributary Can on 767 

de Valle, and Pajarito Canyon.  Los Alamos County and the LANL contractor have operated 768 

sanitary treatment plants over the years (Figure E–10). 769 

Effluent releases have impacted alluvial groundwater and in a few cases perched groundwater at 770 

depths of a few hundred feet.  Little contamination from the perched groundwater zones under 771 

the mesas reaches the deep regional groundwater because the perched water is separated from the 772 

deep aquifer by hundreds of feet of unsaturated rock.  LANL contaminants are found in 773 

groundwater below the alluvial aquifers in some canyons or below mesa tops where large 774 

retention ponds were located or where there were large-quantity discharges to the surface 775 

(LANL 2005b).  The Hydrogeologic Synthesis Report (LANL 2005b) contains a summary of 776 

monitoring data by watershed and groundwater zone. 777 

Observation of contaminant data and knowledge of geochemistry and the history of releases of 778 

contaminants provides a method of determining the rates and modes of groundwater flow 779 

through the subsurface to the regional aquifer.  Nonreactive chemicals and compounds like 780 

tritium, perchlorate, and nitrate are used to determine how groundwater moves through the rocks. 781 

Some compounds or constituents (uranium, strontium-90, barium, some high explosive 782 

compounds, and solvents) are slowed by adsorption, precipitation-dissolution, oxidation-783 

reduction, or radioactive decay, and some constituents (americium-241, plutonium) are strongly 784 

absorbed onto sediment and are nearly immobile (LANL 2005b). 785 

Alluvial groundwater does not extend beyond LANL boundaries and has a short residence time. 786 

Tritium studies have shown that there is a rapid turnover of alluvial groundwater volume in the 787 

alluvial aquifers in the canyons and that contaminants do not accumulate.  Since effluent limits 788 

were adopted in 2001, LANL has improved effluent quality and the once high values of tritium 789 

contamination are not present today.  Since that time, tritium activity is barely detectable in 790 

Pueblo Canyon, DP Canyon, and Los Alamos Canyon and is below the maximum contaminant 791 

level in Mortandad Canyon. 792 
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 793 
Figure E–10  Major Liquid Release Sources that have Potentially Affected 794 

Groundwater at Los Alamos National Laboratory (most of these are now inactive)  795 

As mentioned above, perched groundwater is separated from alluvial groundwater by several 796 

hundred feet of unsaturated rock; even though recharge occurs slowly, contaminants in alluvial 797 

groundwater may reach the intermediate perched groundwater.  Contaminant concentration data 798 

from the perched water zones below Mortandad Canyon indicate alluvial groundwater is the 799 

source of recharge to the intermediate groundwater by a process of infiltration (LANL 2005b). 800 

The regional aquifer is separated from the intermediate perched groundwater by hundreds of feet 801 

of unsaturated rock.  Recharge through these rocks to the regional aquifer occurs over a longer 802 

time than under the alluvial aquifers.  Contaminants are found below alluvial groundwater in 803 

canyon bottoms or in perched water below mesa-tops where large amounts of effluents had been 804 

discharged to the surface.  Tritium concentrations are much lower than values found in alluvial or 805 

intermediate groundwater due to dilution or to radioactive decay (LANL 2005b).  Some high 806 

values are found in conjunction with effluent discharges near the liquid radioactive waste 807 

treatment plants shown in Figure E–10, at a past tritium disposal site (R-22 near Material 808 

Disposal Area G), and at a spring that had a value of 45 picocuries per liter, which may be due to 809 

a component of surface water because it is similar to rainfall and Rio Grande data 810 

(LANL 2005b). 811 
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Four alternative models are presented in the Hydrogeologic Synthesis Report (LANL 2005b). 812 

The models are described and examined to identify the strengths and weaknesses of the possible 813 

interpretations of available data.  There is also a discussion of how the alternative models would 814 

change the current conceptual model and how the alternatives could be tested. 815 

E.7.2 Geohydrologic Conceptual Model 816 

A conceptual model of the geohydrologic system at LANL is used for most numerical 817 

simulations by LANL workers and others (Robinson et al. 2005; Robinson, McLin, and 818 

Viswanathan 2005; Robinson, Broxton, and Vaniman 2005; Birdsell et al. 2005; Stauffer and 819 

Stone 2005; LANL 1995).  The conceptual model was developed and supported based on field 820 

data.  This section describes the components of the conceptual model and how they fit into the 821 

conceptual model. 822 

Topography and Surface Water Setting.  Deep canyons that begin in the Sierra de los Valles 823 

have large catchment areas, frequent surface flow, and perched alluvial groundwater 824 

(Birdsell et al. 2005).  The wet canyons receive discharge from outfalls and wastewater treatment 825 

(anthropogenic water), as well as from infiltration of water from precipitation and shallow 826 

groundwater flow in the alluvium.  Dry canyons originate on the plateau and have small 827 

catchment areas, infrequent flows, and no saturated alluvium in their floors.  The dry canyons 828 

may display characteristics of the wet canyons if they receive anthropogenic water.  In contrast to 829 

the wet canyons, there is little infiltration from these canyons.  Mountain fronts receive more 830 

infiltration and this gives rise to localized perched water.  Mountain front groundwater also flows 831 

laterally through fractures to nearby canyon walls, forming springs.  As evidence for this 832 

conceptual model component, there are water budget studies (Kwicklis et al. 2005); moisture 833 

profile measurements and model simulations; major ion, stable-isotope, and contaminant 834 

concentration studies; and tracer tests in perched water for the mountain front case. 835 

Anthropogenic Impacts.  A second conceptual model component examines how anthropogenic 836 

activities significantly modified canyons and the intervening mesas of the Pajarito Plateau 837 

(Birdsell et al. 2005).  Asphalt pavements have reduced evapotranspiration and built up 838 

subsurface moisture underneath.  In addition, asphalt may focus runoff or may crack and cause 839 

infiltration where it may not have normally occurred.  Effluent discharges to canyons from LANL 840 

or Los Alamos County sources have increased surface and groundwater flows, which have 841 

increased the infiltration rate to the vadose zone.  In support of this component, water content 842 

measurements, contaminant transport measurements, and numerical simulations of paved areas 843 

and canyons influenced by LANL facilities are cited. 844 

Flow and Transport Mechanisms.  A third conceptual model component examines matrix and 845 

fracture flow transport mechanisms through the vadose zone to the regional aquifer (Robinson, 846 

McLin, and Viswanathan 2005; Birdsell et al. 2005; Springer 2005).  Two principal 847 

hydrostratigraphic units with respect to vadose zone flow are the Bandelier Tuff and the Cerros 848 

del Rio basalts.  Water movement in tuffs and basalts was examined.  In poorly welded and 849 

fractured areas of the Bandelier Tuff, water moves into the fractures and is quickly absorbed into 850 

the high-permeability matrix; as a result, fractures play only a minor role in groundwater 851 

movement (Robinson, McLin, and Viswanathan 2005). 852 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
E-30 Concurrence Draft 7/9/2007 

It was stated above that, at the Sierra de los Valles mountain front above the Pajarito fault zone 853 

west of LANL, the Bandelier tuffs are more densely welded than they are eastward under LANL 854 

toward the Rio Grande.  Wellbore injection testing shows that water moves primarily in fractures 855 

of densely welded tuffs and basalts and is not absorbed as readily into the low-permeability rocks 856 

as it is into the fractures of poorly welded tuff (Robinson, McLin, and Viswanathan 2005; 857 

Birdsell et al. 2005).  Typically, groundwater flow through basalts is controlled by cooling 858 

structures.  Groundwater flow is vertical through the interior basalts where slow cooling occurred 859 

and columnar structures were formed with pronounced vertical fractures.  Figure E–11 is a 860 

photograph of the Cerros del Rio basalts below the Bandelier Tuff Otowi Member.  Note the 861 

vertically fractured, dense interior columnar section and the more porous horizontal breccia zone. 862 

Groundwater flow is horizontal through these rapidly cooled breccias that make up the tops and 863 

bottoms of the basalt-flows.  Groundwater flow is also horizontal in the interflow sediments.  864 

Perched water occurs in these porous brecciated zones underlying highly fractured basalt that 865 

overlies a massive unfractured flow interior (Birdsell et al. 2005).  This conceptual model is 866 

supported by cited reports of water content measurements, major ion measurements, contaminant 867 

transport measurements, numerical simulations, field measurements at instrumented sites, and 868 

fluid injection tests (Birdsell et al. 2005). 869 

 870 
Figure E–11  Outcrop of Cerros del Rio Basalt at White Rock Overlook 871 

(East of Los Alamos National Laboratory) 872 

873 
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Vadose Zone Travel Times.  Travel times in the vadose zone at LANL vary from several years 873 

to several decades.  Travel time is shortest in fractured basalts, decades long where there are 874 

significant thicknesses of Bandelier Tuff, and in excess of thousands of years in dry canyons 875 

(Birdsell et al. 2005).  The conceptual model was supported by numerical modeling of wet 876 

canyons (Robinson et al. 2005, as discussed in Section E.8.1), contaminant profiles in vadose 877 

zone boreholes, chloride and isotope profiles, and groundwater surveillance reports. 878 

These conceptual model components provide a basis for numerical simulations of groundwater 879 

flow and transport through the vadose zone at LANL.  Summaries of numerical modeling 880 

research at LANL are provided below. 881 

E.8 Numerical Modeling Studies 882 

This section describes numerical modeling activities by LANL workers.  The numerical 883 

simulations mainly incorporate the conceptual model developed by Birdsell et al. (2005), as 884 

presented in the previous section.  885 

E.8.1 A Vadose Zone Flow and Transport Model for Los Alamos Canyon, Los Alamos, 886 

New Mexico (Robinson et al. 2005) 887 

Purpose: The purpose of this effort was to develop a large-scale numerical model to advance 888 

understanding of vadose zone flow and the transport of contaminants to the regional aquifer.  889 

This required applying a conceptual model to knowledge of the hydrostratigraphy, hydrologic 890 

conditions, and field measurements.  Primarily, the purpose was to develop a numerical 891 

simulation of flow; but the transport of tritium in the form of tritiated water beneath Los Alamos 892 

Canyon was also modeled.  Tritiated water is a good tracer and acted as a constraint on the 893 

numerical model (Robinson et al. 2005).   894 

Conceptual Flow Model: The hydrologic system was characterized as an equivalent continuum 895 

model; that is, the model captured the characteristics of both the fractures and the matrix.  The 896 

fractures are predicted to be dry until the capillary pressure of the matrix is a low value 897 

(saturated), fracture flow begins, and liquid permeability rises.  The equivalent continuum model 898 

then behaves like a single continuum model (Robinson et al. 2005). 899 

The infiltration rates used for the canyons and mesa tops were based on the Birdsell et al. (2005) 900 

conceptual model outlined above for wet canyons.  Infiltration rates used in the simulation were 901 

calculated from previous studies using the rates from direct drainage from the alluvium to the 902 

vadose zone along the floor of Los Alamos Canyon (Birdsell et al. 2005).  The highest rate 903 

(42.4 inches [1,076 millimeters] per year) occurs in the upper reaches of the canyon near the 904 

Guaje Fault zone where it is probably highly fractured due to faulting. 905 

The source of contaminants used for this model was the Omega West reactor site that was used 906 

from 1943 to 1994 to house various reactors.  Tritium was one of various radionuclides released 907 

into the canyon from a cooling water system leak discovered in 1993 that may have started in late 908 

1969 or early 1970 (Robinson et al. 2005).  It is used as a tracer because of its chemical state as a 909 

water molecule; it is not readily sorbed; and it does not precipitate out of solution or have 910 

complicated speciation processes. 911 
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Model Development: Information from 20 geological units was integrated into computational 912 

grids using a three-dimensional framework.  Site-specific data from LANL’s program of site 913 

characterization and their comprehensive drilling program, coupled with previous numerical 914 

modeling activities, were used for the framework.  The accepted stratigraphic designation 915 

described previously was used (Broxton and Vaniman 2005).  Los Alamos Canyon cuts deep into 916 

the Bandelier Tuff with the result that the Tshirege Member is not very thick at the canyon head 917 

and absent at the lower reach of the canyon.  The Otowi Member is the first unit encountered 918 

below the canyon alluvium in much of the model domain.  In the lower reach of the canyon, the 919 

Cerros del Rio basalts (Tb4) are below the alluvium. 920 

Numerical Grids: The numerical model incorporated both two- and three-dimensional finite 921 

element grids.  The model used was the Finite Element Heat and Mass code.  This code was used 922 

because it was used in previous numerical modeling efforts at LANL for saturated and 923 

unsaturated flow and the code solved the equations needed for two-phase flow of air and water 924 

(Robinson et al. 2005; Birdsell et al. 2005).  A two-dimensional grid was used for scoping and 925 

sensitivity analysis because it has a smaller number of nodes and elements and is computationally 926 

efficient.    927 

Results: Model results suggest that the nonwelded and partially welded Bandelier Tuffs dampen 928 

episodic infiltration events; that is, the steady-state model shows that, if infiltration occurs all at 929 

once or is averaged over a year, the result yields a similar water content profile.  Transients 930 

caused by anthropogenic activities over a decade or longer significantly affect predicted water 931 

content.  Tritium transport modeling indicates that tritium has decayed and that most other 932 

contaminants released reside in the vadose zone.  The model also suggests that, where the tuffs 933 

are absent, such as the lower Los Alamos Canyon near the confluence with Pueblo Canyon, there 934 

is a risk of contaminants getting to the regional groundwater. 935 

E.8.2 Hydrologic Behavior of Unsaturated, Fractured Tuff: Interpretation and 936 

Modeling of a Wellbore Injection Test (Robinson, McLin, and Viswanathan 2005) 937 

Purpose: This study interprets and models a reported injection test in the Tshirege Member of 938 

the Bandelier Tuff and examines different conceptual models.  Four conceptual models were 939 

developed for flow and transport in fractured tuffs utilizing data from an early injection test in 940 

the Tshirege Member of the Bandelier Tuff.   941 

Model Development: The first conceptual model tested was a single continuum model where 942 

fractures play no role in flow and transport.  A second conceptual model was an equivalent 943 

continuum model that captures characteristics of both fractures and matrix.  The third conceptual 944 

model was a dual-permeability model where it is assumed that the fractures and matrix represent 945 

two separate, but coupled, continua.  The fourth conceptual model was a discrete fracture model 946 

that represents the fractures with distinct hydrologic properties within a model domain that 947 

includes the rock matrix.  A numerical simulation was then run for each conceptual model.  For 948 

kilometer-scale simulations, basalts are considered by some workers as a homogeneous 949 

continuum with a high permeability and low porosity (Stauffer and Stone 2005). 950 

The same numerical grid, boundary conditions, and hydrologic properties were used for all of the 951 

numerical simulations of the conceptual models except for the discrete fracture model.  For the 952 
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discrete fracture model, idealized calculations were performed to develop a mechanistic 953 

explanation of how the hydrologic behavior of the tuffs changes when water is injected into a dry 954 

fracture. 955 

Results: The study results suggest that flow and transport in the tuffs is through the matrix rather 956 

than fractures.  This is the result of the high matrix permeability of the tuff.  The matrix-957 

dominated flow decreases travel velocities and increases retardation by sorption.  Sorption is 958 

increased because more water comes in contact with the rock by absorbtion into the rock rather 959 

than by contact with the walls of a fracture.  Rocks with rather high capillary suction properties 960 

would be expected to result in more lateral movement and spreading of a plume. 961 

E.8.3 Development and Application of Numerical Models to Estimate Fluxes through the 962 

Regional Aquifer beneath the Pajarito Plateau (Keating, Robinson, and 963 

Vesselinov 2005) 964 

Purpose: This study integrates new site-wide data into a model of the regional aquifer beneath 965 

the plateau and provides new insight into large-scale aquifer properties.  This aquifer is the 966 

primary source of water for Santa Fe, Espan ola, Los Alamos, various Pueblos, and LANL.  There 967 

is a concern about dropping water levels because in 2002 there was a decrease in baseflow to the 968 

Rio Grande.  There is also a concern that water quality is decreasing because of contamination 969 

from LANL sources.  This study provides a comprehensive literature review for the aquifer and 970 

supplements it with interpretations of new data.  This appendix synopsis of the study includes 971 

other supporting citations.   972 

Recharge and Discharge:  This study (Keating, Robinson, and Vesselinov 2005) discusses and 973 

cites various concepts of recharge to the regional aquifer.  Early workers thought recharge 974 

occurred at various places: Sierra de los Valles, along stream channels on the western edge of the 975 

Pajarito Plateau, and in Valles Caldera.  Water chemistry did not support these concepts.  It was 976 

then proposed by various workers that recharge areas were either from the Sangre de Cristo 977 

Mountains to the east or from the north and east, but not from the west.  Water balance and 978 

chloride mass-balance analyses indicate that basin recharge does occur in the mountains at the 979 

margins of the basins.  Findings based on stable isotope ratios suggest that recharge to 980 

groundwater under Pajarito Plateau is from Sierra de los Valles and very little is from Valles 981 

Caldera (LANL 2005a).  Some recharge is also from streamflow infiltration along arroyos and 982 

canyons on the plateau and some recharge, although volumetrically small compared to mountain 983 

recharge, is from the surface of the mesas.  This study (Keating, Robinson, and Vesselinov 2005) 984 

reports that tritium data indicate that water below LANL is relatively young and derives from 985 

fast-path flow through the vadose zone.  Tritium studies in groundwater discharging from springs 986 

within the Sierra de los Valles indicate that the water is about 60 years old.  However, 987 

groundwater from springs in White Rock Canyon has no tritium and probably ranges in age 988 

somewhere between 3,000 to 10,000 years (LANL 2005a). 989 

Discharge of groundwater from under the plateau is assumed by many workers to be to the Rio 990 

Grande at White Rock Canyon and may occur as lateral flow, upward flow, or flow from 991 

springs.  One hypothesis being explored is that the springs come from draining perched aquifers. 992 

A second hypothesis is that discharge of groundwater from the regional aquifer may also be 993 

southeasterly to the lower Albuquerque Basin, but a structural high at the boundary of the 994 
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Espanola Basin and the Albuquerque Basin may be impeding flow.  This would cause interflow 995 

upward to the surface.  This hypothesis has not been resolved because no studies have been 996 

conducted in the lower part of the Espan ola Basin (Keating, Robinson, and Vesselinov 2005). 997 

Aquifer Properties: The hydrostratigraphic units were described above.  It is apparent that the 998 

units are complex because of the tectonic, volcanic, and sedimentary processes that occurred in 999 

the LANL region.  Santa Fe Group and Puye Formation rocks are made up of intertonguing 1000 

alluvial fans separated by layers of volcaniclastics, lava deposits, breccia zones, and other 1001 

materials, resulting in vertically anisotropic conditions.  This is supported by short-term well 1002 

tests where permeability data are derived from production wells with large screened intervals.  1003 

The well test results show permeability perpendicular to bedding planes is less than permeability 1004 

parallel to bedding planes (Keating, Robinson, and Vesselinov 2005).  Anisotropy may also be 1005 

the result of the numerous north-south faults in the basin interfering with spatial continuity of 1006 

low- or high-permeability rocks.  For instance, a layer may look as if it has good permeability, 1007 

but when tested on a large scale, it may appear to have a poor hydraulic connection to other parts 1008 

of the same unit because it is interrupted by a low-permeability fault zone.  1009 

Several conceptual models regarding the regional aquifer have been developed.  The complex 1010 

geologic structures and data from well tests have several interpretations.  Earlier workers 1011 

postulated the Santa Fe Group is under water table conditions near the Sierra de los Valles and 1012 

becomes confined eastward.  Specific storage data indicate that parts of the aquifer exhibit 1013 

“leaky-confined” conditions because of semi-confining layers of rocks.  Another conceptual 1014 

model proposes that the anisotropic condition of the aquifer interferes with vertical movement of 1015 

groundwater, making it appear to be confined during short-term pumping tests.  A third 1016 

conceptual model is that a laterally extensive low-permeability layer confines the lower part of 1017 

the aquifer and is overlain by groundwater under water table conditions. 1018 

Model Development: Three numerical models were integrated: a three-dimensional 1019 

hydrostratigraphic framework model, a three-dimensional numerical flow and transport model 1020 

(based on the Finite Element Heat and Mass Transfer Model discussed above), and a model of 1021 

recharge based on precipitation data.  The model incorporates no-flow boundaries at the Santa 1022 

Clara River to the north, the Valles Caldera to the west, the Rio Frijoles to the south, and the Rio 1023 

Grande to the east.  The upper boundary represents the top of the saturated zone, which has a 1024 

constant thickness throughout the simulation.  The eastern edge of the upper boundary of the 1025 

model is the Rio Grande and has a specified head.  The Buckman well field is a transient flux 1026 

(sink) to simulate production. 1027 

Results: Groundwater flow in the numerical model was to the south-southeast and generally fits 1028 

the conceptual models of flow.  Calculated heads near wells R-9, R-12, R-22, and R-16 were not 1029 

matched well with actual heads.  The model showed that transport calculations would benefit 1030 

from a refinement of the hydrostratigraphic framework.  It was felt that a low-permeability layer 1031 

separating the upper aquifer from the lower aquifer would allow a closer match of the calculated 1032 

heads and fluxes with actual data.  Calculated total recharge to the aquifer was within the range 1033 

of early estimates and does occur to the west.  The simple recharge model demonstrated that 1034 

production water is coming from storage from the deeper zones in the aquifer rather than from 1035 

the shallow zones that receive water from local recharge.  Parameter uncertainty impacts the 1036 

ability to make predictions of fluxes and velocities through individual units downgradient from 1037 
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LANL.  Estimated pore-water velocities varied from 3.3 feet per year (1 meter per year) to 1038 

415 feet per year (125 meters per year) in the deep Miocene basalt unit Tb2.  This makes 1039 

predictions of lateral contaminant movement difficult where the basalts are present and brings up 1040 

the possibility that contaminants may have traveled a significant distance laterally (Keating, 1041 

Robinson, and Vesselinov 2005).  Uncertainties about porosity and permeability also lead to 1042 

model uncertainty. 1043 

E.8.4 Observations and Modeling of Deep Perched Water beneath the Pajarito Plateau 1044 

(Robinson, Broxton, and Vaniman 2005) 1045 

Purpose:  The purpose of this study was to perform numerical simulations using vadose zone 1046 

flow models of two deep perched water zones.  One zone is relatively stagnant and the other 1047 

more dynamic. 1048 

Conceptual Model:  The conceptual model is also presented in Section E.7.2.  Much has been 1049 

learned about perched water in spite of some difficulties encountered.  Small perched bodies are 1050 

not easily identified because of the drilling techniques required.  The lateral extent of deep 1051 

perched water bodies is also difficult to determine because of the cost of drilling wells.  1052 

Identification of perched water systems is mostly from observation of saturation in open 1053 

boreholes using video logs, water measurements, electric logs, neutron logs, wells, and 1054 

piezometers.  Thirty-three occurrences of deep perched water across the Pajarito Plateau are 1055 

reported (Robinson, Broxton, and Vaniman 2005).  The depth to perched water ranges from 1056 

118 to 894 feet (36 to 272 meters).  The principle occurrence of perched groundwater is in the 1057 

large wet canyons (Los Alamos and Pueblo Canyons), the smaller watersheds (Sandia and 1058 

Mortandad Canyons), and Canon de Valle.  Perched water is found in the Puye Fanglomerates, 1059 

Cerros del Rio basalts, and Bandelier Tuffs (Robinson, Broxton, and Vaniman 2005).  Perched 1060 

water is less common under the dry mesas. 1061 

Some deep perched water contains mobile (nonsorbing) anthropogenic chemicals, but no direct 1062 

measurements have been made to determine how the chemicals reached the perched water.  Two 1063 

conceptual models that are at present untestable are presented to explain the process: a low-1064 

velocity, stagnant water resting in a depression above the perching horizon and a high-velocity, 1065 

laterally migrating fluid that travels on top of the perching horizon (Robinson, Broxton, and 1066 

Vaniman 2005).  Perching horizons in the low-velocity model slow the downward percolation of 1067 

water, but seem to become dry when penetrated by a borehole and not recharged.  In the high-1068 

velocity model, water percolates into a deep perched zone; then moves laterally to where the 1069 

zone pinches out or reaches another vertical, permeable pathway; and then moves downward.  1070 

This is repeated until it can no longer move downward or it reaches the regional aquifer.  These 1071 

two scenarios can occur together.  Deep perched water does not appear to extend far below the 1072 

dry mesas (Robinson, Broxton, and Vaniman 2005). 1073 

Model Development:  A model that considers perching horizons as interfaces between 1074 

hydrostratigraphic units was developed.  It uses an interface reduction factor method to account 1075 

for perched water.  When mean values for hydraulic conductivity are used in a model, the water 1076 

will move through the unsaturated zone and will not perch or move laterally.  The derivation of 1077 

an equation called the permeability reduction factor was added to the Finite Element Heat and 1078 

Mass Transfer code.  The reduction factor allows the user to enter a multiplier that will reduce 1079 
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the permeability at the interface of two hydrostratigraphic units and allow increased saturation.  1080 

A two-dimensional model was then run using permeability reduction factors for simulating the 1081 

perched zone.  Models without the low-permeability barrier were run for comparison. 1082 

Results: The results were compared to information from wells LADP-3 and LAOI(A)-1.1, which 1083 

penetrate the Guaje Pumice Bed-Puye Formation interface.  The Guaje Mountain fault zone was 1084 

used as the high-infiltration zone.  The base case had no permeability reduction factor, but 1085 

showed a slight increase in saturation at the Guaje Pumice Bed; however, no perching occurred.  1086 

When the reduction factor was used, perching occurred and increased as the factor was lowered.  1087 

Particle tracking showed that, as the reduction factor was decreased, migration of contaminants 1088 

moved laterally.  Some contaminants moved through the interface.   1089 

Perched water zones in the Pajarito Plateau and Yucca Mountain, Nevada, are being extensively 1090 

studied and have some similarities.  Both places have the low-permeability zones required for 1091 

perching to occur.  The low-permeability zone at Yucca Mountain is an extensive low-1092 

permeability zone of zeolites.  At Pajarito Plateau, the low-permeability zones are limited in area 1093 

and are associated with stratified sedimentary units and dense basalts. 1094 

Fluid velocity in the perched zones is unknown and hydrologic testing, tracer tests, or 1095 

groundwater dating methods are required to determine the age of the groundwater.  1096 

Anthropogenic chemicals found in perched zones in some wet canyons allow for some estimates 1097 

of travel times that may be only on the order of decades. 1098 

1099 
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APPENDIX F 
ENVIRONMENTAL SAMPLE DATA 

Appendix F presents an analysis of 2001 through 2005 environmental monitoring analytical 
results for use in this Site-Wide Environmental Impact Statement for Continued Operation of 
Los Alamos National Laboratory, Los Alamos, New Mexico (LANL SWEIS).  In Appendix F 
these results are evaluated for the following three purposes: 

• To summarize and present the 2001 through 2005 environmental sample data in a 
manner1 analogous to that used in the 1999 SWEIS (DOE 1999);  

• To evaluate the effects of the Cerro Grande Fire of May 2000, at an aggregate level, on 
the concentration of radioisotope analytical results in groundwater, sediment, stormwater 
runoff, and soil samples in and around LANL (in Section F.2); and 

• To provide conservative assessments of environmental concentrations of radioisotopes 
and chemicals (in Section F.3) for use in calculating the Offsite Resident (Los Alamos 
County resident), Recreational User, and Special Pathways receptor impacts presented in 
Appendix C, Section C.1.4. 

Appendix F is not intended to replace or supplement the LANL annual Environmental 
Surveillance Reports (LANL 2002, 2004a, 2004b, 2005, 2006b).  Those reports provide analyses 
of environmental measurement results along with statistical interpretation of the data and 
assessments of data importance.  The statistical analysis in the LANL Environmental 
Surveillance Reports results in a determination as to whether each specific chemical or 
radioisotope (denoted an analyte) is conclusively present, that is, has actually been detected, in a 
sample.  The data analysis in Appendix F is for the purposes described above and is not intended 
to indicate the presence of known contamination in the environment. 

F.1 Environmental Monitoring Selection 

Los Alamos National Laboratory (LANL) staff conducts an ongoing environmental monitoring 
program that encompasses locations within LANL, along the perimeter of LANL, and throughout 
the region of non-LANL land in the adjoining counties.  This program provides an extensive set 
of measurements of radiological and hazardous chemical substances in the air, surface water or 
stormwater runoff, groundwater, sediment, and soil. 

For radiological monitoring, periodic samples are obtained and measured for a wide range of 
radioisotopes, as well as gross alpha, beta, and gamma radiation.  Monitored radioisotopes 
include americium-241, cesium-137, cobalt-60, iodine-129, neptunium-237, plutonium-238, 
plutonium-239, plutonium-240, potassium-40, radium-226, radium-228, sodium-22, 

                                                 
1 A similar approach is used in Section F.2 as was used to average the environmental data presented in the 1999 SWEIS.  This 
allows the 2001 through 2005 environmental data in Section F.2 to be compared with the data from 1991 through 1996 
presented in the 1999 SWEIS.  The statistical treatment of data and the comparison between the two time frames does not 
account for differences in measurement techniques or instrument accuracy. 
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strontium-90, technetium-99, tritium, uranium-234, uranium-235, uranium-236, and 
uranium-238.  Radioisotope concentrations in the soil collected within and around LANL has 
been very low and, for the most part, has not increased over time.  Soils are now sampled every 
3 years.  Tritium is measured in both solid and liquid samples because of its high affinity for the 
liquid state as tritiated water.  Most of these radioisotopes have relatively long half-lives (greater 
than 10 years, except for cobalt-60, radium-228, and sodium-22), can have significant health 
impacts in sufficient quantities, and represent many of the radioisotopes that are handled, 
managed, and stored at LANL.  They also constitute the entire range of high-energy emitters of 
alpha, beta, gamma, and neutron radiation. 

During 2001 through 2005, radiological samples were obtained from 15 onsite canyons, as well 
as sites along LANL’s borders.  Further measurements were made of samples from the 
surrounding counties.  These samples were used to measure radioactivity levels, and the data was 
subjected to statistical analysis.  The data was subdivided into three principal regions of interest:  
Regional, Perimeter, and Onsite. 

F.2 Evaluation of Los Alamos National Laboratory Environmental Sampling Data 

Numerous studies and analyses have been performed on the effects of the Cerro Grande Fire at 
LANL.  One area of major interest is the redistribution of radioisotopes in the environment in and 
around LANL due to this wildfire.  The current measured2 distribution of radioisotopes in the 
environment was used to calculate doses to special receptors as reported in Appendix C of this 
SWEIS.  The current measured radioisotope distribution in soil, surface water or stormwater 
runoff, sediment, and groundwater was also used to calculate worker and public doses from a 
postulated wildfire accident in Appendix D. 

As environmental measurements of radioisotopes in and around LANL now exist for 2001 
through 2005 and the same data was developed for the Site-Wide Environmental Impact 
Statement for Continued Operation of Los Alamos National Laboratory, Los Alamos, New 
Mexico (1999 SWEIS) for the years 1991 through 1996, a graphical presentation was prepared to 
compare the distribution for selected radioisotopes in each of the four environmental media 
(groundwater, sediment, soil, and surface water or stormwater runoff).  Only those radioisotopes 
that were measured in both sets of data were presented graphically.  Figures F–1 through F–23 
present the mean measured concentration of a specific radioisotope at a specific location in or 
near LANL.  One symbol represents the 2001 through 2005 data, while a different symbol 
represents the 1991 through 1996 data, resulting in a “scatter plot” for each radioisotope and 
medium.  The use of this type of plot allows the observer to make general observations regarding 
any trend. 

The data in these figures was based on measurements at Regional, Perimeter, and Onsite 
locations.  Each mean measured concentration data point was calculated from annual 
measurements at one of the various locations.  The radioisotopes of interest that were plotted are 
americium-241, cesium-137, plutonium-238, plutonium-239 and plutonium-240, strontium-90, 
and tritium.  These isotopes represent relatively long half-life nuclides with potentially 

                                                 
2 In this appendix, the use of the terms measured or measurements refers to values derived from the sample analytical data in 
accordance with the statistical evaluation described in Section F.3. 
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significant health hazards that may have been released by LANL facilities.  For soil 
environmental data, only the mean for the composite Regional, Perimeter, and Onsite stations is 
presented because those are the only data available for both periods.  In addition, strontium-90 
data is not available for soil data from both time periods.  Each sediment and soil graph also 
presents the LANL human health risk-based Screening Action Level (SAL) (LANL 2001) that 
LANL uses as a criterion for acceptable sediment and soil radioisotope mass concentration level 
except for tritium, which is defined as a volumetric concentration value.  The SAL indicates 
whether further study or environmental remediation is required.  These LANL SALs for 
sediments and soil were first developed in 2001 and are based on the U.S. Environmental 
Protection Agency (EPA) guidance limit of 15 millirem per year for residential, commercial, 
recreational, and industrial use of the land.  The SAL calculation includes inhalation, ingestion, 
and external exposure pathways.  The radionuclide SALs were calculated for a 1,000-year 
timeframe with no loss by erosion or leaching (LANL 2001). 

The grouping of the data has changed over the years.  To allow visual comparison in graphs, the 
data for 1991 through 1996 are related to 2001 through 2005 data as shown in Table F–1.  
Figures F–1 through F–6 are graphs for groundwater data for measured isotopes for the 
groundwater data sets as shown in Table F–1.  Table F–1 also indicates the Section F.3 data 
tables that correspond to the 2001 through 2005 data sets. 

Table F–1  Groundwater Data Set Comparison 
2001 through 2005 Location 

Number 
1991 through 1996 
Data Set Identifier Data Set Identifier Data from Table 

1 Alluvial Groundwater Canyon Alluvial Groundwater Systems a  F–15, F–16 

2 Spring from Basalt Basalt Springs b F–18 

3 Main Aquifer Regional Aquifer Wells c F–10 

4 Test Wells Test Wells  F–12 

5 Springs Regional Aquifer Springs F–14 

6 Springs from Volcanics c Water Gallery (2001-2003) d F–18 

7 San Ildefonso San Ildefonso Pueblo F–19 

8 Intermediate Perched 
Intermediate Perched Groundwater 
Systems e 

F–17, F–18 

9 Not Measured  Hydrogeologic Characterization Wells F–11 

10 Not Measured  Water Supply Wells F–13 

11 Not Measured  Santa Fe Water Supply Wells F–20 
a Canyon Alluvial Groundwater Systems encompasses Canyon Alluvial Wells and Canyon Alluvial Springs, which are 

separated into Table F–15 and Table F–16. 
b Basalt springs is a subset of the Los Alamos Canyon data in Table F–18, Intermediate Perched Springs. 
c Regional Aquifer Wells is a summation of Hydrogeologic Characterization Wells, Test Wells, and Water Supply Wells. 
d For the purpose of comparison, groundwater data identified as Water Gallery in the 2001-2003 data was identified as 

Springs from Volcanics in the 1991 through 1996 data is a subset of the Water Canyon data in Table F–18, Intermediate 
Perched Springs. 

e Intermediate Perched Groundwater Systems encompasses Intermediate Perched Wells and Intermediate Perched Springs, 
which are separated into Table F–17 and Table F–18. 
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Figure F–1  Americium-241 Measured Mean Concentration Value for Groundwater 

 

 
Figure F–2  Cesium-137 Measured Mean Concentration Value for Groundwater 
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Figure F–3  Plutonium-238 Measured Mean Concentration Value for Groundwater 

 

 
Figure F–4  Plutonium-239 and Plutonium-240 Measured Mean Concentration Value 

for Groundwater 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 

 
 

 
F-6 Concurrence Draft 7/9/2007 

 
Figure F–5  Strontium-90 Measured Mean Concentration Value for Groundwater 

 

 
Figure F–6  Tritium Measured Mean Concentration Value for Groundwater 
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Figures F–7 through F–12 are graphs for isotopes measured in sediments.  The data points are in 
the order shown in Table F–2.  Table F–2 also indicates the Section F.3 data table that 
corresponds to the 2001 through 2005 data sets.  In 2001 through 2005 data, measurements in 
sediments were provided for Fence and Indio Canyons for some isotopes that were not 
considered in the 1991 through 1996 data.  Plutonium-238 and tritium do not have measured 
values for Indio Canyon in the 2001 through 2005 data.  For Bayo Canyon, strontium-90 and 
plutonium-239 and plutonium-240 do not have measured values in the 2001 through 2005 data. 

Table F–2  Sediment Data Set Comparison 
2001 through 2005 Location 

Number 
1991 through 1996 
Data Set Identifier Data Set Identifier Data from Table 

1 Regional Stations Regional Stations F–21 

2 Perimeter Stations Perimeter Stations F–21 

3 Onsite Stations Onsite Stations F–21 

4 Ancho Canyon Ancho Canyon F–21 

5 Bayo Canyon Bayo Canyon F–21 

6 Cañada del Buey Canyon Cañada del Buey Canyon F–21 

7 Chaquehui Canyon Chaquehui Canyon F–21 

8 Not Measured Fence Canyon F–21 

9 Frijoles Canyon Frijoles Canyon F–21 

10 Gauje Canyon Gauje Canyon F–21 

11 Not Measured Indio Canyon F–21 

12 Los Alamos Canyon Los Alamos Canyon F–21 

13 Mortandad Canyon Mortandad Canyon F–21 

14 Pajarito Canyon Pajarito Canyon F–21 

15 Potrillo Canyon Potrillo Canyon F–21 

16 Pueblo Canyon Pueblo Canyon F–21 

17 Sandia Canyon Sandia Canyon F–21 

18 Water Canyon Water Canyon F–21 
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Figure F–7  Americium-241 Measured Mean Concentration Value for Sediment 

 

 
Figure F–8  Cesium-137 Measured Mean Concentration Value for Sediment 
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Figure F–9  Plutonium-238 Measured Mean Concentration Value for Sediment 

 

 
Figure F–10  Plutonium-239 and Plutonium-240 Measured Mean Concentration Value 

for Sediment 
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Figure F–11  Strontium-90 Measured Mean Concentration Value for Sediment 

 

 
Figure F–12  Tritium Measured Mean Concentration Value for Sediment 
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Figures F–13 through F–18 are graphs for stormwater runoff data for each measured isotope.  
Data points are in the canyon order provided in Table F–3.  Table F–3 also indicates the 
Section F.3 data table that corresponds to the 2001 through 2005 data sets.  The 1991 through 
1996 data includes Cañada del Buey and Chaquehui Canyons (unlike the 2001 through 2005 
data).  Cesium-137 data is not available for Chaquehui Canyon from 1991 through 1996.  
Plutonium-239 and plutonium-240 data are not available for Ancho Canyon from 2001 through 
2005 data.  Strontium-90 data are not available for Guaje Canyon from 1991 through 1996 and 
for Ancho Canyon for 2001 through 2005. 

Table F–3  Runoff Data Set Comparison 
2001 through 2005 Location 

Number 
1991 through 1996 
Data Set Identifier Data Set Identifier Data from Table 

1 Regional Stations Regional Canyons F–22 

2 Perimeter Stations Perimeter Canyons F–22 

3 Onsite Stations Onsite Canyons F–22 

4 Ancho Canyon Ancho Canyon F–22 

5 Cañada del Buey Canyon Not measured Not applicable 

6 Chaquehui Canyon Not measured Not applicable 

7 Frijoles Canyon Frijoles Canyon F–22 

8 Guaje Canyon Guaje Canyon F–22 

9 Los Alamos Canyon Los Alamos Canyon F–22 

10 Mortandad Canyon Mortandad Canyon F–22 

11 Pajarito Canyon Pajarito Canyon F–22 

12 Pueblo Canyon Pueblo Canyon F–22 

13 Sandia Canyon Sandia Canyon F–22 

14 Water Canyon Water Canyon F–22 

 

 
Figure F–13  Americium-241 Measured Mean Concentration Value for Runoff 
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Figure F–14  Cesium-137 Measured Mean Concentration Value for Runoff 

 

 
Figure F–15  Plutonium-238 Measured Mean Concentration Value for Runoff 
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Figure F–16  Plutonium-239 and Plutonium-240 Measured Mean Concentration Value for 

Runoff 

 

 
Figure F–17  Strontium-90 Measured Mean Concentration Value for Runoff 
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Figure F–18  Tritium Measured Mean Concentration Value for Runoff 

Figures F–19 through F–23 show graphs for soils for each measured isotope.  The data is 
grouped into the three principal regions of interest of Regional, Perimeter, and Onsite.  The 
corresponding data are presented in Section F.3, Table F–23. 

 
Figure F–19  Americium-241 Measured Mean Concentration Value for Soils 
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Figure F–20  Cesium-137 Measured Mean Concentration Value for Soils 

 

 
Figure F–21  Plutonium-238 Measured Mean Concentration Value for Soils 
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Figure F–22  Plutonium-239 and Plutonium-240 Measured Mean Concentration Value 

for Soils 

 

 
Figure F–23  Tritium Measured Mean Concentration Value for Soils 
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Groundwater data shows a more marked shift in the transuranics toward higher concentrations in 
the 1991 through 1996 data than in the runoff or sediment data (see Table F–4).  Unlike runoff 
and sediment, groundwater is much more slowly diluted or replenished, especially in the LANL 
region.  Groundwater is also a potential source of drinking water for residences that use wells.  In 
general, both transuranics and lighter radioisotopes showed higher concentrations in groundwater 
in the 1991 through 1996 data than in the 2001 through 2005 data.  No measurements exceeded 
applicable (tritium and strontium-90) EPA limits for drinking water. 

Table F–4  Comparison of Measured 2001 through 2005 Radioisotope Groundwater Data 
to 1991 through 1996 Data 

Radioisotope 

Noticeably Larger 
Concentration 

Timeframe Qualitative Trend Comments 

Americium-241 Equivalent Other than one data point, both the 1991 through 1996 data and the 2001 
through 2005 data are concentrated over one order of magnitude (0.01 to 
0.1 picocuries per liter).  The maximum data point of about 3 picocuries per 
liter is from 1991 through 1996, and is much higher than the largest 2001 
through 2005 data point of 0.5 picocuries per liter.  Most of the 2001 through 
2005 data points are slightly lower than or equal to the 1991 through 1996 
data points. 

Cesium-137 1991 through 1996 All 2001 through 2005 data points are significantly lower in value than the 
1991 through 1996 data points by as much as a factor of 10 to 20. 

Plutonium-238 Equivalent Both data sets are closely clustered over the same two orders of magnitude.  
The highest 2001 through 2005 data point is about 0.45 picocuries per liter; 
the largest 1991 through 1996 data point is about 0.08 picocuries per liter. 

Plutonium-239, 
Plutonium-240 

Equivalent Both sets of data show a small spread over the same two orders of magnitude. 

Strontium-90 1991 through 1996 Some (six out of eight data points) of the 2001 through 2005 data are lower in 
value than the 1991 through 1996 data by factors of 2 to 10. 

Tritium 
 

1991 through 1996 Most of the 2001 through 2005 data points are a factor of 2 to 4 times lower in 
value than the comparable 1991 through 1996 data points.  It should be noted 
that the largest mean values for the 1991 through 1996 data and the 2001 
through 2005 data are smaller than the U.S. Environmental Protection Agency 
drinking water limit of 20,000 picocuries per liter. 

 

In qualitatively evaluating the graphical presentation of measured radioisotope concentrations in 
and around LANL between the 1991 through 1996 and 2001 through 2005 periods, only general 
observations can be made.  More specific conclusions would require much more extensive 
statistical and measurement methodology analysis and would only quantify results in a statistical 
framework, which might not convey any more information to the reader.  Table F–5 presents the 
assessment of the differences between the two data sets for sediment. 

As previously stated, qualitative interpretation of the data presented graphically for LANL 
sediment radioisotope concentrations is limited by the extent of this evaluation.  However, some 
general conclusions can be drawn (see Table F–5).  Transuranic isotope concentrations all have 
increased from the 1991 through 1996 period to the 2001 through 2005 period, while lower 
atomic weight radioisotopes have decreased.  Because sediments are subject to the actions of 
water over time, it is reasonable to assume that the lighter weight radioisotopes (strontium-90, 
cesium-137, and tritium) would have been preferentially carried with the rainwater and  
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Table F–5  Comparison of Measured 2001 through 2005 Radioisotope Sediment Data to 
1991 through 1996 Data 

Radioisotope 

Noticeably Larger 
Concentration 

Timeframe Qualitative Trend Comments 

Americium-241 Equivalent Two 2001 through 2005 data points are about a factor of 10 times larger than 
the 1991 through 1996 data points.  All other data points are close to each 
other.  All data are below the LANL SAL. 

Cesium-137 Equivalent A third of the 2001 through 2005 data points are half the value of their 1991 
through 1996 counterparts.  Most of the data points from 2001 through 2005 
are in the same range as the preponderance of 1991 through 1996 data points.  
All data are below the LANL SAL. 

Plutonium-238 2001 through 2005 Both sets of data exhibit a similar large spread over three orders of magnitude, 
but 2001 through 2005 data points are greater than their 1991 through 1996 
data points.  All data are below the LANL SAL 

Plutonium-239, 
Plutonium-240 

2001 through 2005 Both sets of data showed a similar large spread of four orders of magnitude 
(from 0.001 to 10 picocuries per gram); all data are below the LANL SAL.  

Strontium-90 1991 through 1996 Data points from both time periods are clustered over two orders of magnitude 
(from 0.01 to 1 picocurie per gram); nonetheless, all data are well below the 
LANL SAL.  Most of the 2001 through 2005 data are lower than the 1991 
through 1996 data by factors of 2 to 3.  Three data points from 2001 through 
2005 are greater than the 1991 through 1996 data points. 

Tritium 
 

1991 through 1996 The two sets of data are distinctly separate and are tightly confined to a narrow 
band.  All of the 2001 through 2005 data points are a factor of 5 to 
15,000 times smaller than the comparable 1991 through 1996 data points. 

SAL = Screening Action Level. 
 

surface runoff water, whereas a greater fraction of the heavier transuranics would have stayed in 
the sediment due to their higher density.  It is also important to note that tritium is highly soluble, 
as tritiated water in rain and surface water.  Another consideration is that the 12.2-year half-life 
of tritium would have resulted in the decay of a significant fraction of tritium between 1991 
through 1996 and 2001 through 2005, which together represent a period of anywhere from 5 to 
14 years.  Assuming no dramatic changes in emissions of these measured radioisotopes from 
1991 through 1996 to 2001 through 2005, the sediment data indicates that any radioactive 
material movement involving this sediment due to the Cerro Grande Fire was acted upon by the 
natural forces of rain and surface water that significantly depleted the sediment content of lighter-
weight, more soluble radioisotopes. 

Transuranic radioisotopes exist in larger concentrations in the 2001 through 2005 data than in the 
1991 through 1996 data surface runoff; the opposite is true for all lighter radioisotopes such as 
tritium, strontium-90, and cesium-137 (see Table F–6).  As in the case of sediment, the lighter 
radioisotopes would be transported farther by runoff than the heavier transuranic radioisotopes 
since the Cerro Grande Fire.  As noted above, radioactive decay of tritium could also account for 
some of the difference in the data. 
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Table F–6  Comparison of Measured 2001 through 2005 Radioisotope Runoff Data to 
1991 through 1996 Data 

Radioisotope 

Noticeably Significant 
Larger Concentration 

Timeframe Qualitative Trend Comments 

Americium-241 2001 through 2005 The 2001 through 2005 data are spread out between four orders of 
magnitude, whereas the 1991 through 1996 data are spread out within two 
orders of magnitude (from 0.01 to 1 picocurie per liter).  Most of the 2001 
through 2005 data are 2 to 50 times higher than the corresponding 1991 
through 1996 data points. 

Cesium-137 1991 through 1996 A majority of the 2001 through 2005 data points are significantly lower 
than the 1991 through 1996 data points by as much as a factor of 20.  Only 
2 of the 11 data points from 2001 through 2005 are higher than the 1991 
through 1996 data points. 

Plutonium-238 2001 through 2005 The data sets exhibit a large spread over four orders of magnitude.  The 
1991 through 1996 data extends from 0.001 to 1 picocuries per liter and 
the 2001 through 2005 data extends from 0.01 to 100 picocuries per liter.  
Most 2001 through 2005 data points are factors of 3 to over 100 greater 
than the 1991 through 1996 data points. 

Plutonium-239, 
Plutonium-240 

2001 through 2005 Both sets of data showed a large spread over four orders of magnitude, but 
the 1991 through 1996 data are spread over a range of 0.001 to 
10 picocuries per liter and the 2001 through 2005 data are spread over a 
range of 0.1 to 100 picocuries per liter.  The 2001 through 2005 data 
points are 6 to 80 times greater than the 1991 through 1996 data points. 

Strontium-90 1991 through 1996 A large amount (10 of 11 data points) of the 2001 through 2005 data are 
lower than the equivalent 1991 through 1996 data by factors of 2 to 100.  
No 2001 through 2005 data points exceeded 10 picocuries per liter, but 
seven 1991 through 1996 data points are between 10 and 200 picocuries 
per liter. 

Tritium 
 

1991 through 1996 All of the 2001 through 2005 data points are a factor of 2 to 10 times 
smaller than the comparable 1991 through 1996 data points.  It should be 
noted that the largest mean values of less than 6,700 picocuries per liter for 
the 1991 through 1996 data and about 1,000 picocuries per liter for the 
2001 through 2005 data are much lower than the U.S. Environmental 
Protection Agency drinking water limit of 20,000 picocuries per liter. 

 

Unlike the sediment, surface runoff water, and groundwater data, the soil data shows that the 
2001 through 2003 measurements are at equivalent concentration for most radioisotopes to the 
1991 through 1996 data (see Table F–7).  The redistribution due to the Cerro Grande Fire of 
these radioisotopes, formerly present in vegetation and trees, to the soil is a possible explanation.  
A review of actual radiological emissions from LANL facilities’ stacks from 1999 through 2005 
does not show any significant increase in emissions of these radioisotopes. 
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Table F–7  Comparison of Measured 2001 through 2003 Radioisotope Soil Data to 
1991 through 1996 Data 

Radioisotope 
(average worldwide soil 

concentration) 

Noticeably Larger 
Concentration 

Timeframe Qualitative Trend Comments 
Americium-241 
(0.01 picocuries per 
gram) 

 Equivalent All measurement values are more than a factor of 1,000 below the LANL 
SAL, and Regional station data are equivalent to average worldwide 
concentrations.   

Cesium-137 
(0.4 picocuries per gram) 

 Equivalent Both data sets are almost identical with the 1991 through 1996 data 
slightly (10 percent to 50 percent) higher.  All data are a factor of 10 
below the SAL and at or near the worldwide measured level. 

Plutonium-238 
(0.01 to 0.1 picocuries 
per gram) 

Equivalent The 2001 through 2003 data are lower than the comparable 1991 through 
1996 data at Onsite and Perimeter stations.  The data are a factor of about 
10,000 times lower than the LANL SAL.  Data are at or below 
worldwide average concentrations. 

Plutonium-239, 
Plutonium-240 (0.01 to 
0.1 picocuries per gram) 

Equivalent All measurement values are more than a factor of 400 below the LANL 
SAL.  All measurements are at or below worldwide average levels. 

Tritium  2001 through 2003 The 2001 through 2003 data are significantly higher for the Onsite and 
Perimeter stations by as much as a factor of 2 compared to the 1991 
through 1996 data. 

SAL = Screening Action Level. 
Sources:  ANL 2005a, 2005b, 2005c, 2005d, 2005e. 
 

Table F–8 presents several key parameters for radioisotopes measured by LANL including 
typical background concentrations, EPA drinking water limits, relative solubility, and soil 
adhesion characteristics. 

Table F–8  Key Parameters of Radioisotopes Measured in the 
Los Alamos National Laboratory Environment 

Radioisotope 
Background Concentration 

(EPA Drinking Water Limit) 
Water 

Solubility 
Soil Adhesion Characteristics 

(LANL soil is generally sandy-loam) 
Americium-241 0.01 picocuries per gram soil Very insoluble Ratio of sandy soil to water adhesion equals 1,900. 

Ratio of loam/clay to water adhesion is greater 
than 1,900. 

Cesium-137 0.1 to 1 picocuries per gram soil; 
average 0.4 picocuries per gram 

Very insoluble Ratio of sandy soil to water adhesion equals 280. 
Ratio of clay/loam soil to water adhesion equals 
2,000 to 4,000. 

Plutonium-238, 
Plutonium-239, 
Plutonium-240 

0.01 to 0.1 picocuries per gram soil Very insoluble Radio of sediment/soil to water adhesion equals 
2,000. 

Strontium-90 0.1 picocuries per gram soil 
(36 picocuries per liter) 

Soluble Ratio of sandy soil to water adhesion equals 15. 
Ratio of clay soil to water adhesion equals 110. 

Tritium 10 to 30 picocuries per liter surface 
water (20,000 picocuries per liter) 

Very soluble No adhesion to soil; chemically identical to water.  

EPA = U.S. Environmental Protection Agency. 
Sources:  ANL 2005a, 2005b, 2005c, 2005d, 2005e. 
 

Several general and qualitative conclusions can be drawn by examination of the graphically 
presented environmental surveillance data on radioisotopes in and around the LANL site. 

• Most radioisotopes measured in and around LANL exist in concentrations equivalent to 
worldwide averages based on non-LANL atmospheric releases. 
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• Many monitored radioisotope concentrations in groundwater decreased after 2000. 

• All 2001 through 2005 tritium data for surface water and stormwater runoff and 
groundwater are 10 to 100 times lower than the EPA drinking water limit. 

• The largest difference in data between 1991 through 1996 and 2001 through 2005 is that 
the 2001 through 2005 sediment tritium concentration data are 1,000 to 100,000 times 
smaller than the 1991 through 1996 data. 

• In general, transuranic concentrations in sediment and surface water or stormwater runoff 
increased after 2000, while lighter radioisotope (strontium-90, cesium-137, and tritium) 
concentrations in sediments and surface water or stormwater runoff decreased after 2000. 

• Changes in radioisotope concentration in surface water or stormwater runoff and 
sediment from 1991 through 1996 to 2001 through 2005 coincide with the radioisotopes 
that are much more soluble in water. 

• Both sets of data show tritium in surface water or stormwater runoff at LANL from all the 
data at concentrations 10 to 100 times greater than the worldwide average. 

• Most soil radioisotope concentrations increased after 2000 (possibly attributable to the 
redistribution of radioisotopes in biologic material that burned during the Cerro Grande 
Fire). 

• The 2001 through 2003 soil data shows a plutonium-238 concentration about 100 times 
greater than the 1991 through 1996 data and 10 to 100 times greater than worldwide 
averages. 

• All 2001 through 2003 soil data are much lower (by orders of magnitude) than the 
relevant LANL SAL. 

These aforementioned observations are based on a qualitative assessment of plots of mean 
measured radioisotope concentration data.  Differences in measurement technique or instrument 
accuracy between the 1991 through 1996 data and the 2001 through 2005 data are not accounted 
for, nor are differences in LANL stack emissions from 1991 through 2005 incorporated.  This 
evaluation has not accounted for other radioisotopes or hazardous chemicals.  Spatial variations 
in measured concentrations are not included in this assessment. 

F.3 Environmental Sample Data 

Groundwater, sediment, and stormwater runoff data are collected and analyzed for individual 
canyons.  Soil data are grouped under three regions of interest:  regional locations, perimeter 
locations, and onsite locations.  The measured values of radioisotope and radioactivity that are 
presented are derived from environmental surveillance analytical data.  Groundwater, sediment, 
stormwater runoff, and soil values from annual environmental surveillance data tables are used to 
calculate “Detected per ESR,” “Used in This SWEIS,” “Analyzed,” “Minimum,” “Mean,” 
“Standard Deviation,” “Maximum,” and “95 percent Upper Confidence Limit (UCL)” values. 

Analytical data are identified in a number of categories in this appendix.  The “Analyzed” value 
is the total number of samples for which analyses were performed for a particular isotope or 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 

 
 

 
F-22 Concurrence Draft 7/9/2007 

chemical.  The “Detected per ESR” value is the number of analyzed samples that are determined 
to have detectable contamination as reported in the LANL environmental surveillance reports.  
The “Used in This SWEIS” value is the number of analyzed samples, in accordance with the 
guidanceprocess below, that are used in the following statistical analysis.  The “Minimum” value 
is the smallest, positive measured analytical result for an isotope or chemical.  The “Maximum” 
value is the greatest measured analytical result for an isotope or chemical.  The “Mean” value is 
the average of the “Used in This SWEIS” samples for an isotope or chemical.  The “Standard 
Deviation” value is a statistical measure of the amount by which each sample deviates from the 
mean.  The “95 Percent UCL” value is a statistical representation of the concentration of a 
specific measured radioisotope, radioactivity, or chemical that is equal to or greater than 
95 percent of all the expected measured values assuming a normal distribution. 

Measurement of each parameter involves obtaining a known sample volume or mass, 
transporting it to an analytical laboratory, and subjecting the sample to the detection of a specific 
type and energy of radiation, which is detected and counted by an instrument for a set time.  Each 
radioisotope has a unique set of radiation emission energies that identifies it just as fingerprints 
identify each human individual.  A chemical or isotope is considered to be detected if it exceeds 
the lowest concentration that can be measured in a sample and reported with 99 percent 
confidence.  It depends on the sample matrix, the instrument used, and the operator skill.  For 
purposes of this SWEIS, the analytical results were evaluated in accordance with the following 
process: 

• Any “Analyzed” sample for which the analytical result is less than zero is eliminated 
from further consideration. 

• An “Analyzed” sample (in the following tables) for which the analytical result plus two 
standard deviations exceeds the instrument’s minimum detectable activity is “Used in 
This SWEIS.” 

In applying the above process, analytical results below the instrument’s minimum detectable 
activity are included as part of the conservative assessment approach to data treatment in this 
SWEIS, but will not be continued in future SWEIS updates.  Future data treatments will include 
only those analytical results exceeding the minimum detectable activity.  

The following process is then applied to the analytical results that are identified as “Used in This 
SWEIS.” 

• A minimum of two data values is required to calculate and present a Mean, Minimum, 
and Maximum value. 

• A minimum of three data values is required to calculate and present a Standard Deviation 
and 95 Percent UCL value. 

• The 95 Percent UCL value is calculated by first calculating the Mean and Standard 
Deviation on the Mean of the Used in This SWEIS data, then adding two Standard 
Deviations to the Mean Value. 
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Measured concentrations are in terms of picocuries per liter (pCi/L), picocuries per gram (pCi/g), 
micrograms per gram (μg/g) or micrograms per liter (μg/L) depending on whether the sample 
medium is solid or liquid and whether the parameter is measured in terms of radioactivity or 
mass. 

The number of Used in This SWEIS LANL groundwater, sediment, surface water or stormwater 
runoff, and soil data samples from 2001 through 2005 is shown in Table F–9.  Table F–9 also 
shows the number of samples with “Detected” activity.  The statistical analysis of measured 
samples (LANL 2002, 2004a, 2004b, 2005, 2006b) is presented in Tables F–10 through F–20 
for groundwater (2001 to 2005), Table F–21 for sediments (2001 to 2005), Table F–22 for 
surface water or stormwater runoff (2001 to 2005), and Table F–23 for soil (2001 to 2003).  The 
last soil survey was conducted in 2003 and the next full-scale soil survey was conducted in 2006 
and data will be available in 2007. 

The LANL environmental surveillance program uses statistical criteria to determine whether a 
particular radioisotope is actually detected in a sample.  For a radioisotope to be detected, the 
sample measurement (the number of radioactive emissions counted in a given time period by a 
detector) must be equal to or greater than the minimum detectable activity and also must be equal 
to or greater than three times the total propagated uncertainty, which accounts for both the 
measurement instrumentation uncertainty as well as the sample background uncertainty.  These 
criteria, which have been used for groundwater, sediment, surface water, and soil from 2001 
through 2005, provide a high degree of confidence (99.7 percent) that a measurement result 
classified as detected is actually present in the sample.  This is not the case for a number of the 
values indicated as “Used in This SWEIS.”  The number of detected measurements for each 
analyte, as reported in the Environmental Surveillance Reports, is presented in Tables F–10 
through F–23 under the column heading of “Detected per ESR”.  The number of usable 
measurements for the purpose of this SWEIS is delineated under the column “Used in This 
SWEIS” in Tables F–10 through F–23.  The number of usable measurements for each analyte is 
equal or greater than the LANL detected measurements because of the different method that was 
used in the SWEIS to select measurements.  The method used in this SWEIS allows comparison 
with the environmental surveillance data presented in the 1999 SWEIS (DOE 1999) which used a 
similar statistical approach to select usable measurements from the 1991 through 1996 
environmental surveillance data.  A usable measurement (Used in This SWEIS) in Tables F–10 
through F–23 does not indicate that the analyte actually exists in the sample at a level greater 
than the analytical instrument was able to detect, but only that the measurement met the 
previously described guidance.  There is a large difference between the number of environmental 
samples analyzed that are reported as detected and the number of samples that are reported as 
“Used in This SWEIS” for uranium.  Uranium is a naturally occurring element in the LANL 
environment.  The criterion for detected samples eliminates uranium concentrations below the 
5 microcuries per gram whereas the “Used in This SWEIS” data does not screen out background 
uranium concentrations in environmental samples and therefore results in a higher number of 
numerical values.  Only the usable measurements were used to develop the mean values and 
95 percent UCL values shown in Tables F–10 through F–23.  The 95 percent UCL values are 
used in Appendix C of this SWEIS to estimate human health impacts. 
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Table F–9  Number of Detectable Radiological Data Samples at 
Los Alamos National Laboratory Exceeding Analytical Thresholds 

Number of Samples Exceeding Analytical Thresholds (2001 through 2005) 

Groundwater Sediment 
Surface Water or 

Stormwater Runoff 
Soil (2001 

through 2003) 

Radioisotope 

Detected 
per 

ESR 

Used in 
This 

SWEIS 

Detected 
per 

ESR 

Used in 
This 

SWEIS 

Detected 
per 

ESR 

Used in 
This 

SWEIS 

Detected 
per 

ESR 

Used in 
This 

SWEIS 

Americium-241  84 237 132 353 63 499 75 75 

Cesium-137  14 134 82 570 0 273 76 76 

Plutonium-238  25 135 77 246 23 325 61 61 

Plutonium-239, Plutonium-240  37 132 212 363 78 483 76 76 

Strontium-90  133 328 33 231 45 518 73 73 

Tritium  105 190 11 201 15 303 71 71 

Uranium-234  47 675 23 599 37 693 51 51 

Uranium-235, Uranium-236  3 414 4 508 3 546 – – 

Uranium-238  19 635 1 599 34 706 51 51 

ESR = Environmental Surveillance Reports. 
 

Table F–10  Radiochemical Statistical Analysis of Groundwater – Regional Aquifer Wells 
2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Regional Aquifer Wells Composite a 

Americium-241 pCi/L 7 64 311 0.002 0.027 0.009 0.157 0.03 

Cesium-137 pCi/L 4 45 322 0.021 2.97 1.84 16.3 3.51 

Cobalt-60 pCi/L 2 30 198 0.264 2.1 0.545 7.83 2.3 

Iodine-129 pCi/L 0 5 37 0.339 0.562 0.167 0.794 0.709 

Neptunium-237 pCi/L 0 29 166 2.02 12.2 0.622 28.4 12.4 

Plutonium-238 pCi/L 0 28 310 0.0 0.014 0.009 0.038 0.017 

Plutonium-239, 
Plutonium-240 

pCi/L 4 26 310 0.0 0.068 0.068 0.601 0.094 

Potassium-40 pCi/L 5 168 198 0.47 31.1 3.04 105 31.5 

Radium-226 pCi/L 26 57 79 0.123 0.42 0.12 1.17 0.451 

Sodium-22 pCi/L 0 11 198 1.04 1.99 0.028 2.74 2 

Strontium-90 pCi/L 8 122 447 0.004 0.123 0.045 0.434 0.131 

Technetium-99 pCi/L 1 11 48 1.27 2.44 1.23 5.24 3.17 

Tritium pCi/L 17 50 216 0.0 136 81.3 874 158 

Uranium-234 pCi/L 0 265 306 0.009 0.473 0.111 2.66 0.486 

Uranium-235, 
Uranium-236 

pCi/L 0 138 307 0.005 0.043 0.023 0.181 0.047 

Uranium-238 pCi/L 0 253 307 0.008 0.205 0.105 1.53 0.218 

Uranium (calculated) µg/L 0 333 342 0.01 0.627 0.131 4.6 0.641 

Uranium (measured) µg/L 0 80 80 0.02 0.63 0.038 3.46 0.639 

Gross Alpha pCi/L 4 134 285 0.173 1.55 0.567 14.5 1.65 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Gross Beta pCi/L 0 234 284 0.504 3.38 0.499 15.6 3.44 

Gross Gamma pCi/L 0 84 258 44.1 141 29.1 1,920 147 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a Composite includes data from Hydrogeologic Characterization Wells (Table F–11), Test Wells (Table F–12), Water Supply 

Wells (Table F–13).  The corresponding data set identifier is indicated in Table F–1. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 
 

Table F–11  Radiochemical Statistical Analysis of Groundwater –  Hydrogeologic 
Characterization Wells 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Hydrogeologic Characterization Wells a Composite 

Americium-241 pCi/L 4 30 193 0.002 0.025 0.009 0.047 0.029 

Cesium-137 pCi/L 0 23 196 0.251 2.95 1.61 14.6 3.6 

Cobalt-60 pCi/L 2 21 147 0.264 2.07 0.517 7.83 2.29 

Iodine-129 pCi/L 0 5 37 0.339 0.562 0.167 0.794 0.709 

Neptunium-237 pCi/L 0 14 114 5.24 10.1 0.553 21 10.4 

Plutonium-238 pCi/L 0 4 197 0.006 0.017 0.017 0.038 0.034 

Plutonium-239, 
Plutonium-240 

pCi/L 4 6 197 0.011 0.138 0.09 0.601 0.21 

Potassium-40 pCi/L 5 124 147 0.471 35.7 10.8 105 37.6 

Radium-226 pCi/L 15 29 37 0.149 0.437 0.146 1.17 0.49 

Sodium-22 pCi/L 0 10 147 1.04 1.94 0.095 2.74 2 

Strontium-90 pCi/L 4 45 191 0.078 0.167 0.02 0.434 0.172 

Technetium-99 pCi/L 1 11 48 1.27 2.44 1.23 5.24 3.17 

Tritium pCi/L 4 20 94 63.4 137 32.2 523 151 

Uranium-234 pCi/L 0 161 193 0.009 0.392 0.144 2.66 0.414 

Uranium-235, 
Uranium-236 

pCi/L 0 86 194 0.016 0.047 0.011 0.164 0.049 

Uranium-238 pCi/L 0 151 194 0.01 0.215 0.061 1.53 0.225 

Uranium (calculated) µg/L 0 235 244 0.01 0.486 0.153 4.6 0.506 

Uranium (measured) µg/L 0 46 46 0.02 0.627 0.065 2.03 0.646 

Gross Alpha pCi/L 3 74 157 0.268 1.92 0.91 14.5 2.13 

Gross Beta pCi/L 0 122 157 0.504 3.8 0.795 15.6 3.94 

Gross Gamma pCi/L 0 52 167 44.1 158 66.7 1,920 177 

Ancho Canyon b           

Americium-241 pCi/L 0 0 8 – – – – – 

Cesium-137 pCi/L 0 1 8 – 2.03 – – – 

Cobalt-60 pCi/L 0 3 8 0.801 2.09 1.15 3 3.39 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 1 8 – 15.1 – – – 

Plutonium-238 pCi/L 0 0 8 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 8 – – – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 
Potassium-40 pCi/L 0 7 8 15.1 33.2 14.7 55.8 44.1 

Radium-226 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 0 8 – – – – – 

Strontium-90 pCi/L 1 1 8 – 0.228 – – – 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 1 4 – 122 – – – 

Uranium-234 pCi/L 0 8 8 0.058 0.236 0.23 0.618 0.395 

Uranium-235, 
Uranium-236 

pCi/L 0 2 8 0.03 0.031 – 0.033 – 

Uranium-238 pCi/L 0 7 8 0.047 0.163 0.16 0.398 0.281 

Uranium (calculated) µg/L 0 8 8 0.083 0.4 0.406 1.1 0.682 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 0 5 8 0.873 2.33 1.33 4.28 3.49 

Gross Beta pCi/L 0 8 8 2.35 4.52 1.81 6.44 5.77 

Gross Gamma pCi/L 0 3 8 73.5 92.7 20.3 114 116 

Cañada del Buey b           

Americium-241 pCi/L 0 13 57 0.002 0.025 0.01 0.039 0.03 

Cesium-137 pCi/L 0 7 60 1.24 2.89 1.39 7.29 3.91 

Cobalt-60 pCi/L 0 4 33 0.304 0.95 0.914 1.75 1.85 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 5 33 5.24 12.3 5.71 21 17.3 

Plutonium-238 pCi/L 0 1 58 – 0.038 – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 2 58 0.025 0.026 – 0.026 – 

Potassium-40 pCi/L 1 31 33 4.2 42.5 16.6 103 48.3 

Radium-226 pCi/L 0 7 8 0.216 0.373 0.188 0.752 0.512 

Sodium-22 pCi/L 0 2 33 1.7 2.12 – 2.53 – 

Strontium-90 pCi/L 0 8 56 0.099 0.147 0.018 0.248 0.16 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 1 4 30 77 247 241 523 483 

Uranium-234 pCi/L 0 42 58 0.009 0.361 0.171 2.1 0.413 

Uranium-235, 
Uranium-236 

pCi/L 0 21 58 0.016 0.042 0.02 0.129 0.05 

Uranium-238 pCi/L 0 38 58 0.01 0.218 0.109 1.31 0.253 

Uranium (calculated) µg/L 0 55 58 0.01 0.471 0.398 3.8 0.577 

Uranium (measured) µg/L 0 14 14 0.02 0.494 0.089 2.03 0.541 

Gross Alpha pCi/L 0 23 56 0.35 1.82 0.468 3.55 2.01 

Gross Beta pCi/L 0 36 56 1.18 4.94 0.972 10.3 5.26 

Gross Gamma pCi/L 0 21 61 49.2 217 134 1,920 274 

Los Alamos Canyon b           

Americium-241 pCi/L 1 7 27 0.019 0.029 0.006 0.047 0.033 

Cesium-137 pCi/L 0 5 29 0.251 2.65 2.336 5.51 4.7 

Cobalt-60 pCi/L 0 2 16 3.14 5.49 – 7.83 – 

Iodine-129 pCi/L 0 1 5 – 0.524 – – – 

Neptunium-237 pCi/L 0 0 12 – – – – – 

Plutonium-238 pCi/L 0 2 26 0.006 0.013 – 0.019 – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Plutonium-239, 
Plutonium-240 

pCi/L 1 2 26 0.011 0.031 – 0.051 – 

Potassium-40 pCi/L 0 10 16 6.41 31.4 17.2 73.4 42.1 

Radium-226 pCi/L 2 8 10 0.316 0.415 0.14 1.17 0.512 

Sodium-22 pCi/L 0 1 16 – 2.74 – – – 

Strontium-90 pCi/L 2 10 25 0.124 0.164 0.039 0.278 0.188 

Technetium-99 pCi/L 0 0 5 – – – – – 

Tritium pCi/L 0 4 12 63.4 94.2 3.57 120 97.7 

Uranium-234 pCi/L 0 21 26 0.036 0.496 0.304 1.72 0.626 

Uranium-235, 
Uranium-236 

pCi/L 0 16 27 0.016 0.057 0.025 0.137 0.070 

Uranium-238 pCi/L 0 20 27 0.024 0.293 0.214 0.962 0.386 

Uranium (calculated) µg/L 0 21 23 0.019 0.642 0.401 3 0.813 

Uranium (measured) µg/L 0 5 5 0.02 0.78 0.229 1.8 0.981 

Gross Alpha pCi/L 1 16 23 0.268 2.28 2.21 13.5 3.37 

Gross Beta pCi/L 0 19 23 1.08 3.48 1.08 6.79 3.97 

Gross Gamma pCi/L 0 4 25 66.6 137 91.5 243 227 

Mortandad Canyon b           

Americium-241 pCi/L 0 4 42 0.011 0.012 0.001 0.014 0.014 

Cesium-137 pCi/L 0 3 42 1.26 2.53 1.19 3.62 3.88 

Cobalt-60 pCi/L 1 6 39 0.576 1.61 0.7 2.42 2.17 

Iodine-129 pCi/L 0 3 14 0.339 0.55 0.229 0.79 0.81 

Neptunium-237 pCi/L 0 5 27 5.44 6.75 2.01 10.3 8.52 

Plutonium-238 pCi/L 0 0 44 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 1 1 44 – 0.601 – – – 

Potassium-40 pCi/L 3 36 39 0.471 33.2 13.2 92 37.5 

Radium-226 pCi/L 7 9 12 0.162 0.389 0.258 0.926 0.558 

Sodium-22 pCi/L 0 3 39 1.04 1.48 0.381 1.71 1.91 

Strontium-90 pCi/L 1 10 43 0.079 0.183 0.051 0.434 0.215 

Technetium-99 pCi/L 1 6 25 1.27 2.56 1.42 5.24 3.7 

Tritium pCi/L 1 6 22 88.4 139 48.3 210 178 

Uranium-234 pCi/L 0 39 42 0.051 0.336 0.126 0.892 0.376 

Uranium-235, 
Uranium-236 

pCi/L 0 21 42 0.028 0.046 0.005 0.084 0.048 

Uranium-238 pCi/L 0 38 42 0.07 0.169 0.061 0.395 0.189 

Uranium (calculated) µg/L 0 43 43 0.05 0.491 0.137 1.1 0.532 

Uranium (measured) µg/L 0 8 8 0.315 0.394 0.04 0.463 0.422 

Gross Alpha pCi/L 1 11 30 0.647 1.59 1.33 14.5 2.37 

Gross Beta pCi/L 0 26 30 0.504 2.29 1.98 14.1 3.05 

Gross Gamma pCi/L 0 11 31 44.1 157 85.8 778 207 

Pajarito Canyon b           

Americium-241 pCi/L 2 2 16 0.008 0.019 – 0.031 – 

Cesium-137 pCi/L 0 2 16 1.08 7.84 – 14.6 – 

Cobalt-60 pCi/L 0 0 16 – – – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 2 16 6.7 13 – 19.2 – 

Plutonium-238 pCi/L 0 0 16 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 16 – – – – – 

Potassium-40 pCi/L 0 11 16 10.9 28.1 13.3 49.3 35.9 

Radium-226 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 1 16 – 2.01 – – – 

Strontium-90 pCi/L 0 2 16 0.088 0.17 – 0.252 – 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 0 8 – – – – – 

Uranium-234 pCi/L 0 12 16 0.061 0.317 0.193 0.582 0.426 

Uranium-235, 
Uranium-236 

pCi/L 0 5 16 0.033 0.043 0.011 0.061 0.053 

Uranium-238 pCi/L 0 12 16 0.033 0.162 0.089 0.269 0.212 

Uranium (calculated) µg/L 0 16 16 0.05 0.294 0.301 0.98 0.442 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 1 6 16 0.574 1.76 1.86 5.37 3.25 

Gross Beta pCi/L 0 13 16 1.52 3.55 2.08 8.67 4.68 

Gross Gamma pCi/L 0 8 16 45.5 77.3 29.8 139 98 

Potrillo Canyon b           

Americium-241 pCi/L 0 1 9 – 0.035 – – – 

Cesium-137 pCi/L 0 2 9 1.77 2.39 – 3 – 

Cobalt-60 pCi/L 0 1 9 – 0.264 - - - 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 0 9 – – – – – 

Plutonium-238 pCi/L 0 0 11 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 1 1 11 – 0.163 – – – 

Potassium-40 pCi/L 0 6 9 3.25 26.1 12.8 60.3 36.3 

Radium-226 pCi/L 0 2 3 0.149 0.176 – 0.202 – 

Sodium-22 pCi/L 0 2 9 1.87 2.23 – 2.58 – 

Strontium-90 pCi/L 0 4 9 0.167 0.215 0.061 0.282 0.275 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 1 5 – 67.7 – – – 

Uranium-234 pCi/L 0 9 9 0.215 0.476 0.012 0.918 0.484 

Uranium-235, 
Uranium-236 

pCi/L 0 4 9 0.035 0.077 0.025 0.104 0.102 

Uranium-238 pCi/L 0 9 9 0.076 0.237 0.013 0.669 0.245 

Uranium (calculated) µg/L 0 9 9 0.26 0.628 0.1 1.44 0.693 

Uranium (measured) µg/L 0 8 8 0.02 0.678 0.225 1.89 0.834 

Gross Alpha pCi/L 0 4 9 0.924 2.39 1.16 4.99 3.53 

Gross Beta pCi/L 0 8 9 1.11 3.27 1.2 6.34 4.1 

Gross Gamma pCi/L 0 0 9 – – – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Pueblo Canyon b           

Americium-241 pCi/L 0 0 7 – – – – – 

Cesium-137 pCi/L 0 0 7 – – – – – 

Cobalt-60 pCi/L 0 1 7 – 2.19 – – – 

Iodine-129 pCi/L 0 0 7 – – – – – 

Neptunium-237 pCi/L 0 0 0 – – – – – 

Plutonium-238 pCi/L 0 0 7 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 7 – – – – – 

Potassium-40 pCi/L 0 5 7 22.8 30.3 4.44 33.7 34.2 

Radium-226 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 0 7 – – – – – 

Strontium-90 pCi/L 0 1 7 – 0.121 – – – 

Technetium-99 pCi/L 0 2 7 2.18 3.13 – 4.07 – 

Tritium pCi/L 0 0 0 – – – – – 

Uranium-234 pCi/L 0 6 7 0.493 0.638 0.129 0.846 0.741 

Uranium-235, 
Uranium-236 

pCi/L 0 2 7 0.048 0.053 – 0.057 – 

Uranium-238 pCi/L 0 6 7 0.183 0.261 0.04 0.289 0.293 

Uranium (calculated) µg/L 0 13 13 0.05 0.689 0.246 1.1 0.823 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 0 0 0 – – – – – 

Gross Beta pCi/L 0 0 0 – – – – – 

Gross Gamma pCi/L 0 0 0 – – – – – 

Sandia Canyon b           

Americium-241 pCi/L 1 3 21 0.016 0.02 0.005 0.025 0.025 

Cesium-137 pCi/L 0 3 19 1.08 3.31 2.16 2.48 5.75 

Cobalt-60 pCi/L 0 2 13 2.4 2.4 – 2.4 – 

Iodine-129 pCi/L 0 1 7 – 0.634 – – – 

Neptunium-237 pCi/L 0 1 7 – 9.68 – – – 

Plutonium-238 pCi/L 0 1 21 – 0.03 – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 21 – – – – – 

Potassium-40 pCi/L 1 12 13 6.5 38 25 105 52.2 

Radium-226 pCi/L 2 3 4 0.208 0.48 0.269 0.745 0.784 

Sodium-22 pCi/L 0 1 13 – 2.04 – – – 

Strontium-90 pCi/L 0 9 21 0.078 0.128 0.044 0.247 0.156 

Technetium-99 pCi/L 0 3 7 1.36 1.73 0.590 2.41 2.4 

Tritium pCi/L 0 4 10 110 111 0.0 112 – 

Uranium-234 pCi/L 0 18 21 0.016 0.713 0.274 2.66 0.839 

Uranium-235, 
Uranium-236 

pCi/L 0 14 21 0.017 0.06 0.017 0.164 0.069 

Uranium-238 pCi/L 0 16 21 0.022 0.404 0.09 1.53 0.448 

Uranium (calculated) µg/L 0 23 27 0.05 1.19 0.246 4.6 1.29 

Uranium (measured) µg/L 0 7 7 0.051 1.1 0.058 1.64 1.15 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Gross Alpha pCi/L 0 9 13 0.614 1.36 0.32 2.49 1.57 

Gross Beta pCi/L 0 10 13 1.32 4.23 2.19 15.6 5.59 

Gross Gamma pCi/L 0 3 15 70.2 114 61.3 220 183 

Water Canyon b           

Americium-241 pCi/L 0 0 6 – – – – – 

Cesium-137 pCi/L 0 0 6 – – – – – 

Cobalt-60 pCi/L 1 2 6 3.12 4.81 – 6.5 – 

Iodine-129 pCi/L 0 0 4 – – – – – 

Neptunium-237 pCi/L 0 0 2 – – – – – 

Plutonium-238 pCi/L 0 0 6 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 6 – – – – – 

Potassium-40 pCi/L 0 6 6 10.6 20.4 9.86 37.2 28.2 

Radium-226 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 0 6 – – – – – 

Strontium-90 pCi/L 0 0 6 – – – – – 

Technetium-99 pCi/L 0 0 4 – – – – – 

Tritium pCi/L 0 0 3 – – – – – 

Uranium-234 pCi/L 0 6 6 0.048 0.225 0.09 0.297 0.298 

Uranium-235, 
Uranium-236 

pCi/L 0 1 6 – 0.031 – – – 

Uranium-238 pCi/L 0 5 6 0.121 0.135 0.012 0.151 0.145 

Uranium (calculated) µg/L 0 47 47 0.05 0.234 0.187 0.54 0.288 

Uranium (measured) µg/L 0 4 4 0.046 0.388 0.278 0.727 0.66 

Gross Alpha pCi/L 0 0 2 – – – – – 

Gross Beta pCi/L 0 2 2 1.89 1.97 – 2.04 – 

Gross Gamma pCi/L 0 2 2 94.1 102 – 109 – 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a Composite of canyon data.  The corresponding data set identifier is indicated in Table F–1. 
b Italicized subheadings identify individual canyons whose data are included in the composite. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 
 

Table F–12  Radiochemical Statistical Analysis of Groundwater – 
Test Wells 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Test Wells a Composite 

Americium-241 pCi/L 1 17 54 0.003 0.026 0.008 0.066 0.03 

Cesium-137 pCi/L 3 12 60 0.132 3.12 2 16.3 4.25 

Cobalt-60 pCi/L 0 3 25 1.71 2.84 1.14 3.99 4.13 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 7 26 8.51 13.45 2.04 21.2 15 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Plutonium-238 pCi/L 0 12 53 0.0 0.009 0.005 0.015 0.012 

Plutonium-239, 
Plutonium-240 

pCi/L 0 8 53 0.005 0.017 0.009 0.027 0.023 

Potassium-40 pCi/L 0 22 25 1.91 30.1 5.67 68 32.5 

Radium-226 pCi/L 4 11 16 0.173 0.496 0.087 0.904 0.548 

Sodium-22 pCi/L 0 1 25 – 2.06 – – – 

Strontium-90 pCi/L 3 26 71 0.004 0.129 0.07 0.238 0.156 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 6 19 50 0.0 133 70.7 303 165 

Uranium-234 pCi/L 0 45 53 0.035 0.562 0.139 2.14 0.602 

Uranium-235, 
Uranium-236 

pCi/L 0 16 53 0.006 0.067 0.046 0.181 0.089 

Uranium-238 pCi/L 0 43 53 0.008 0.254 0.141 1.18 0.296 

Uranium (calculated) µg/L 0 49 49 0.011 0.649 0.064 3.6 0.666 

Uranium (measured) µg/L 0 20 20 0.02 0.491 0.235 3.46 0.593 

Gross Alpha pCi/L 0 24 52 0.173 1.37 0.49 4.73 1.56 

Gross Beta pCi/L 0 45 52 0.708 2.34 0.535 5.75 2.5 

Gross Gamma pCi/L 0 14 44 52.3 88.4 42.9 271 111 

Ancho Canyon b          

Americium-241 pCi/L 1 7 28 0.003 0.029 0.011 0.066 0.036 

Cesium-137 pCi/L 0 3 25 1.9 4.52 3.59 7.06 8.59 

Cobalt-60 pCi/L 0 1 12 – 2.82 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 3 13 8.51 9.89 1.96 13.1 12.1 

Plutonium-238 pCi/L 0 5 27 0.0 0.006 0.005 0.009 0.01 

Plutonium-239, 
Plutonium-240 

pCi/L 0 5 27 0.005 0.016 0.01 0.027 0.024 

Potassium-40 pCi/L 0 11 12 11.3 33.1 1.08 57.7 33.7 

Radium-226 pCi/L 3 4 6 0.22 0.61 0.286 0.904 0.89 

Sodium-22 pCi/L 0 0 12 – – – – – 

Strontium-90 pCi/L 1 10 28 0.004 0.124 0.07 0.233 0.167 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 2 7 22 0.0 154 148 303 263 

Uranium-234 pCi/L 0 23 27 0.086 0.271 0.069 0.644 0.299 

Uranium-235, 
Uranium-236 

pCi/L 0 6 27 0.027 0.043 0.006 0.054 0.048 

Uranium-238 pCi/L 0 22 27 0.021 0.098 0.048 0.31 0.118 

Uranium (calculated) µg/L 0 27 27 0.011 0.322 0.116 0.67 0.365 

Uranium (measured) µg/L 0 10 10 0.02 0.28 0.04 0.547 0.305 

Gross Alpha pCi/L 0 10 24 0.173 0.858 0.499 1.9 1.17 

Gross Beta pCi/L 0 19 24 0.8 1.61 0.411 2.97 1.79 

Gross Gamma pCi/L 0 5 22 52.3 81.5 15.9 99.2 95.5 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Los Alamos Canyon b          

Americium-241 pCi/L 0 4 11 0.01 0.015 0.009 0.028 0.024 

Cesium-137 pCi/L 3 5 14 0.132 4.36 4.91 16.3 8.66 

Cobalt-60 pCi/L 0 1 5 – 3.99 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 0 5 – – – – – 

Plutonium-238 pCi/L 0 3 11 0.0 0.007 0.007 0.015 0.015 

Plutonium-239, 
Plutonium-240 

pCi/L 0 2 11 0.012 0.02 – 0.027 – 

Potassium-40 pCi/L 0 3 5 10.6 25.6 6.4 31.5 32.8 

Radium-226 pCi/L 0 2 5 0.173 0.399 – 0.625 – 

Sodium-22 pCi/L 0 1 5 – 2.06 – – – 

Strontium-90 pCi/L 0 5 14 0.057 0.133 0.085 0.226 0.207 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 3 9 53.1 84.8 44.8 117 136 

Uranium-234 pCi/L 0 9 11 0.049 0.209 0.191 0.444 0.333 

Uranium-235, 
Uranium-236 

pCi/L 0 0 11 – – – – – 

Uranium-238 pCi/L 0 8 11 0.02 0.062 0.067 0.18 0.108 

Uranium (calculated) µg/L 0 9 9 0.041 0.283 0.247 0.55 0.444 

Uranium (measured) µg/L 0 4 4 0.02 0.337 0.413 0.629 0.742 

Gross Alpha pCi/L 0 3 12 0.381 0.63 0.217 0.774 0.876 

Gross Beta pCi/L 0 11 12 0.708 2.53 1.17 5.26 3.22 

Gross Gamma pCi/L 0 5 7 55 69.2 13.3 99.8 80.9 

Mortandad Canyon b          

Americium-241 pCi/L 0 1 4 – 0.009 – – – 

Cesium-137 pCi/L 0 2 8 2.16 2.23 – 2.3 – 

Cobalt-60 pCi/L 0 0 2 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 2 2 9.62 15.4 – 21.2 – 

Plutonium-238 pCi/L 0 1 4 – 0.0 – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 4 – – – – – 

Potassium-40 pCi/L 0 2 2 28.8 31.2 – 33.6 – 

Radium-226 pCi/L 0 1 1 – 0.268 – – – 

Sodium-22 pCi/L 0 0 2 – – – – – 

Strontium-90 pCi/L 0 3 11 0.004 0.132 0.119 0.238 0.266 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 2 7 0.0 40.5 – 80.9 – 

Uranium-234 pCi/L 0 4 4 0.264 0.377 0.042 0.412 0.418 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Uranium-235, 
Uranium-236 

pCi/L 0 2 4 0.038 0.044 – 0.049 – 

Uranium-238 pCi/L 0 4 4 0.023 0.125 0.089 0.194 0.212 

Uranium (calculated) µg/L 0 4 4 0.39 0.486 0.083 0.6 0.567 

Uranium (measured) µg/L 0 5 5 0.52 0.66 0.167 0.845 0.806 

Gross Alpha pCi/L 0 3 4 0.96 1.08 0.132 1.22 1.23 

Gross Beta pCi/L 0 3 4 2.36 2.7 0.445 3.01 3.2 

Gross Gamma pCi/L 0 0 5 – – – – – 

Pueblo Canyon b          

Americium-241 pCi/L 0 5 11 0.015 0.024 0.009 0.04 0.032 

Cesium–137 pCi/L 0 2 13 0.971 1.5 – 2.03 – 

Cobalt-60 pCi/L 0 1 6 – 1.71 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 2 6 15.5 18.3 – 21.1 – 

Plutonium-238 pCi/L 0 3 11 0.0 0.009 0.007 0.014 0.017 

Plutonium-239, 
Plutonium-240 

pCi/L 0 1 11 – 0.005 – – – 

Potassium-40 pCi/L 0 6 6 1.91 24.6 15.5 68 37.1 

Radium-226 pCi/L 1 4 4 0.176 0.411 0.16 0.629 0.568 

Sodium-22 pCi/L 0 0 6 – – – – – 

Strontium-90 pCi/L 2 8 18 0.017 0.099 0.08 0.19 0.155 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 4 7 12 53.4 151 33.6 208 176 

Uranium-234 pCi/L 0 9 11 0.035 1.74 0.441 2.14 2.03 

Uranium-235, 
Uranium-236 

pCi/L 0 8 11 0.006 0.098 0.073 0.181 0.148 

Uranium-238 pCi/L 0 9 11 0.008 0.832 0.441 1.18 1.12 

Uranium (calculated) µg/L 0 9 9 0.018 2.19 0.715 3.6 2.66 

Uranium (measured) µg/L 0 1 1 – 3.46 – – – 

Gross Alpha pCi/L 0 8 12 0.429 2.38 0.818 4.73 2.95 

Gross Beta pCi/L 0 12 12 1.85 3.44 0.672 5.75 3.82 

Gross Gamma pCi/L 0 4 10 53.9 98 70 271 167 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a Composite of canyon data.  The corresponding data set identifier is indicated in Table F–1. 
b Italicized subheadings identify individual canyons whose data are included in the composite. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 
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Table F–13  Radiochemical Statistical Analysis of Groundwater – Water Supply Wells 
2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Water Supply Wells a Composite 

Americium-241 pCi/L 2 17 64 0.003 0.033 0.03 0.157 0.047 

Cesium-137 pCi/L 1 10 66 0.021 2.73 2.59 15.2 4.33 

Cobalt-60 pCi/L 0 6 26 1.35 2.12 0.502 3.53 2.52 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 8 26 2.02 13.3 3.77 28.4 15.9 

Plutonium-238 pCi/L 0 12 60 0.004 0.012 0.001 0.019 0.013 

Plutonium-239, 
Plutonium-240 

pCi/L 0 12 60 0.0 0.017 0.014 0.031 0.024 

Potassium-40 pCi/L 0 22 26 0.47 27.3 5.88 63.9 29.8 

Radium-226 pCi/L 7 17 26 0.123 0.338 0.124 0.671 0.397 

Sodium-22 pCi/L 0 0 26 – – – – – 

Strontium-90 pCi/L 1 51 185 0.035 0.116 0.043 0.272 0.127 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 7 11 72 60.8 204 180 874 311 

Uranium-234 pCi/L 0 59 60 0.13 0.523 0.082 1.29 0.544 

Uranium-235, 
Uranium-236 

pCi/L 0 36 60 0.005 0.048 0.017 0.142 0.054 

Uranium-238 pCi/L 0 59 60 0.017 0.226 0.11 0.642 0.254 

Uranium (calculated) µg/L 0 49 49 0.025 0.82 0.053 1.78 0.835 

Uranium (measured) µg/L 0 14 14 0.02 0.849 0.547 1.77 1.14 

Gross Alpha pCi/L 1 36 76 0.528 1.48 0.669 9.09 1.69 

Gross Beta pCi/L 0 67 75 0.872 3.43 0.77 8.93 3.61 

Gross Gamma pCi/L 0 18 47 48.4 114 39.6 355 132 

Cañada del Buey b          

Americium-241 pCi/L 0 0 3 – – – – – 

Cesium-137 pCi/L 0 2 3 0.021 1.04 – 2.05 – 

Cobalt-60 pCi/L 0 1 1 – 1.35 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 0 1 – – – – – 

Plutonium-238 pCi/L 0 1 3 – 0.017 – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 3 – – – – – 

Potassium-40 pCi/L 0 1 1 – 26.6 – – – 

Radium-226 pCi/L 0 1 1 – 0.242 – – – 

Sodium-22 pCi/L 0 0 1 – – – – – 

Strontium-90 pCi/L 1 2 7 0.085 0.154 – 0.224 – 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 0 3 – – – – – 

Uranium-234 pCi/L 0 3 3 0.213 0.247 0.031 0.275 0.283 



Appendix F – Environmental Sample Data 

 
 

 
7/9/2007 Concurrence Draft F-35 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Uranium-235, 
Uranium-236 

pCi/L 0 1 3 – 0.035 – – – 

Uranium-238 pCi/L 0 3 3 0.019 0.094 0.066 0.144 0.169 

Uranium (calculated) µg/L 0 2 2 0.37 0.39 – 0.41 – 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 0 1 3 – 1.94 – – – 

Gross Beta pCi/L 0 3 3 1.14 3.33 2.48 6.03 6.14 

Gross Gamma pCi/L 0 2 2 54.1 72.3 – 90.5 – 

Guaje Canyon b          

Americium-241 pCi/L 0 5 29 0.006 0.018 0.0 0.032 0.018 

Cesium-137 pCi/L 0 3 29 1.61 2.80 1.18 3.97 4.14 

Cobalt-60 pCi/L 0 2 12 2.36 2.95 – 3.53 – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 2 12 12.2 12.6 – 13 – 

Plutonium-238 pCi/L 0 5 29 0.004 0.013 0.008 0.019 0.02 

Plutonium-239, 
Plutonium-240 

pCi/L 0 4 29 0.0 0.017 0.02 0.031 0.036 

Potassium-40 pCi/L 0 10 12 0.47 30.1 5.19 40 33.3 

Radium-226 pCi/L 5 9 12 0.139 0.355 0.11 0.608 0.427 

Sodium-22 pCi/L 0 0 12 – – – – – 

Strontium-90 pCi/L 0 24 83 0.035 0.108 0.046 0.272 0.127 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 7 8 30 67.8 257 255 874 434 

Uranium-234 pCi/L 0 28 29 0.254 0.415 0.043 0.627 0.431 

Uranium-235, 
Uranium-236 

pCi/L 0 19 29 0.005 0.038 0.009 0.068 0.042 

Uranium-238 pCi/L 0 28 29 0.019 0.198 0.098 0.347 0.235 

Uranium (calculated) µg/L 0 24 24 0.025 0.661 0.074 1.05 0.69 

Uranium (measured) µg/L 0 7 7 0.02 0.589 0.284 0.858 0.799 

Gross Alpha pCi/L 0 15 36 0.528 0.955 0.378 1.84 1.15 

Gross Beta pCi/L 0 31 36 1.32 2.72 0.743 6.25 2.98 

Gross Gamma pCi/L 0 9 25 48.4 91.2 18.1 123 103 

Los Alamos Canyon b          

Americium-241 pCi/L 0 0 4 – – – – – 

Cesium-137 pCi/L 0 0 5 – – – – – 

Cobalt-60 pCi/L 0 0 2 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 2 2 5.77 10.7 – 15.6 – 

Plutonium-238 pCi/L 0 1 4 – 0.017 – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 1 4 – 0.016 – – – 

Potassium-40 pCi/L 0 2 2 31.1 33.8 – 36.4 – 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 

 
 

 
F-36 Concurrence Draft 7/9/2007 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Radium-226 pCi/L 1 1 2 – 0.349 – – – 

Sodium-22 pCi/L 0 0 2 – – – – – 

Strontium-90 pCi/L 0 4 15 0.067 0.086 0.019 0.104 0.104 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 0 6 – – – – – 

Uranium-234 pCi/L 0 4 4 0.516 0.585 0.053 0.641 0.638 

Uranium-235, 
Uranium-236 

pCi/L 0 2 4 0.031 0.063 – 0.095 – 

Uranium-238 pCi/L 0 4 4 0.028 0.211 0.125 0.31 0.334 

Uranium (calculated) µg/L 0 3 3 0.74 0.814 0.108 0.937 0.935 

Uranium (measured) µg/L 0 1 1 – 0.784 – – – 

Gross Alpha pCi/L 0 3 5 1.02 1.28 0.304 1.49 1.62 

Gross Beta pCi/L 0 5 5 2.66 3.7 0.952 4.94 4.54 

Gross Gamma pCi/L 0 1 3 – 120 – – – 

Mortandad Canyon b          

Americium-241 pCi/L 1 2 5 0.012 0.085 – 0.157 – 

Cesium-137 pCi/L 1 1 5 – 15.2 – – – 

Cobalt-60 pCi/L 0 1 2 – 2.52 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 1 2 – 17.4 – – – 

Plutonium-238 pCi/L 0 0 4 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 4 – – – – – 

Potassium-40 pCi/L 0 1 2 – 16.6 – – – 

Radium-226 pCi/L 0 2 2 0.23 0.306 – 0.382 – 

Sodium-22 pCi/L 0 0 2 – – – – – 

Strontium-90 pCi/L 0 3 13 0.115 0.135 0.028 0.194 0.166 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 0 6 – – – – – 

Uranium-234 pCi/L 0 4 4 0.228 0.332 0.076 0.391 0.407 

Uranium-235, 
Uranium-236 

pCi/L 0 2 4 0.039 0.041 – 0.044 – 

Uranium-238 pCi/L 0 4 4 0.019 0.143 0.086 0.218 0.227 

Uranium (calculated) µg/L 0 3 3 0.43 0.487 0.05 0.521 0.544 

Uranium (measured) µg/L 0 1 1 – 0.553 – – – 

Gross Alpha pCi/L 0 1 5 – 0.665 – – – 

Gross Beta pCi/L 0 5 5 1.71 2.69 0.963 4.01 3.53 

Gross Gamma pCi/L 0 0 3 – – – – – 

Pajarito Canyon b          

Americium-241 pCi/L 0 3 5 0.016 0.031 0.008 0.059 0.041 

Cesium-137 pCi/L 0 2 5 1.53 1.71 – 1.88 – 

Cobalt-60 pCi/L 0 1 2 – 2.59 – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 1 2 – 28.4 – – – 

Plutonium-238 pCi/L 0 1 4 – 0.01 – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 1 4 – 0.003 – – – 

Potassium-40 pCi/L 0 2 2 20.9 42.4 – 63.9 – 

Radium-226 pCi/L 0 1 2 – 0.466 – – – 

Sodium-22 pCi/L 0 0 2 – – – – – 

Strontium-90 pCi/L 0 5 16 0.073 0.1 0.007 0.11 0.106 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 0 7 – – – – – 

Uranium-234 pCi/L 0 4 4 0.13 0.201 0.054 0.257 0.253 

Uranium-235, 
Uranium-236 

pCi/L 0 2 4 0.018 0.025 – 0.033 – 

Uranium-238 pCi/L 0 4 4 0.017 0.076 0.039 0.099 0.115 

Uranium (calculated) µg/L 0 3 3 0.266 0.296 0.028 0.320 0.328 

Uranium (measured) µg/L 0 1 1 – 0.236 – – – 

Gross Alpha pCi/L 0 1 5 – 1.03 – – – 

Gross Beta pCi/L 0 4 5 0.872 2.08 1.17 3.55 3.23 

Gross Gamma pCi/L 0 1 3 – 281 – – – 

Pueblo Canyon b          

Americium-241 pCi/L 1 4 8 0.018 0.055 0.057 0.121 0.111 

Cesium-137 pCi/L 0 0 7 – – – – – 

Cobalt-60 pCi/L 0 0 3 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 1 3 – 2.02 – – – 

Plutonium-238 pCi/L 0 2 7 0.012 0.015 – 0.018 – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 3 7 0.002 0.006 0.004 0.009 0.01 

Potassium-40 pCi/L 0 3 3 3.3 27.6 15 38.2 44.5 

Radium-226 pCi/L 0 1 3 – 0.123 – – – 

Sodium-22 pCi/L 0 0 3 – – – – – 

Strontium-90 pCi/L 0 4 19 0.06 0.074 0.004 0.09 0.078 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 2 7 60.8 79.7 – 98.5 – 

Uranium-234 pCi/L 0 7 7 0.753 0.891 0.108 1.04 0.971 

Uranium-235, 
Uranium-236 

pCi/L 0 4 7 0.027 0.101 0.064 0.142 0.163 

Uranium-238 pCi/L 0 7 7 0.044 0.409 0.245 0.594 0.591 

Uranium (calculated) µg/L 0 6 6 1.33 1.5 0.079 1.56 1.56 

Uranium (measured) µg/L 0 2 2 1.72 1.75 – 1.77 – 

Gross Alpha pCi/L 0 6 8 0.691 1.62 0.604 2.21 2.1 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Gross Beta pCi/L 0 8 8 2.46 3.74 0.632 6.1 4.18 

Gross Gamma pCi/L 0 2 4 91.3 104 – 116 – 

Sandia Canyon b          

Americium-241 pCi/L 0 3 10 0.003 0.023 0.021 0.037 0.046 

Cesium-137 pCi/L 0 2 12 0.322 1.59 – 2.85 – 

Cobalt-60 pCi/L 0 1 4 – 1.76 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 1 4 – 11.8 – – – 

Plutonium-238 pCi/L 0 2 9 0.01 0.010 – 0.011 – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 3 9 0.0 0.008 0.011 0.016 0.02 

Potassium-40 pCi/L 0 3 4 8.37 12.4 3.28 21.1 16.1 

Radium-226 pCi/L 1 2 4 0.234 0.453 – 0.671 – 

Sodium-22 pCi/L 0 0 4 – – – – – 

Strontium-90 pCi/L 0 9 32 0.05 0.106 0.052 0.178 0.14 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 1 13 – 96.4 – – – 

Uranium-234 pCi/L 0 9 9 0.595 0.957 0.125 1.29 1.04 

Uranium-235, 
Uranium-236 

pCi/L 0 6 9 0.047 0.078 0.015 0.125 0.09 

Uranium-238 pCi/L 0 9 9 0.039 0.336 0.2 0.642 0.467 

Uranium (calculated) µg/L 0 8 8 0.860 1.18 0.234 1.78 1.34 

Uranium (measured) µg/L 0 2 2 0.931 1.35 – 1.77 – 

Gross Alpha pCi/L 1 9 14 0.696 2.24 1.16 9.09 3 

Gross Beta pCi/L 0 11 13 2.47 5.57 1.55 8.93 6.48 

Gross Gamma pCi/L 0 3 7 81.7 167 73.1 355 249 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a Composite of canyon data.  The corresponding data set identifier is indicated in Table F–1. 
b Italicized subheadings identify individual canyons whose data are included in the composite. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 

 

Table F–14  Radiochemical Statistical Analysis of Groundwater – 
Regional Aquifer Springs 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Regional Aquifer Springs a Composite 

Americium-241 pCi/L 3 25 119 0.005 0.018 0.004 0.037 0.02 

Cesium-137 pCi/L 0 15 120 1.21 2.18 0.738 3.98 2.55 

Cobalt-60 pCi/L 0 3 61 0.353 1.82 1.61 3.55 3.65 

Iodine-129 pCi/L 0 0 0 – – – – – 
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7/9/2007 Concurrence Draft F-39 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/L 0 11 62 2.71 14 4.43 29.6 16.6 

Plutonium-238 pCi/L 2 12 118 0.0 0.032 0.019 0.074 0.042 

Plutonium-239, 
Plutonium-240 

pCi/L 0 7 118 0.005 0.014 0.005 0.021 0.018 

Potassium-40 pCi/L 3 43 61 0.4 30.5 1.33 65.4 30.9 

Radium-226 pCi/L 5 18 28 0.118 1.22 1.11 3.45 1.73 

Sodium-22 pCi/L 0 2 61 2.04 2.44 – 2.84 – 

Strontium-90 pCi/L 2 22 113 0.056 0.162 0.028 0.3 0.174 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 17 25 117 54.8 171 113 588 216 

Uranium-234 pCi/L 7 107 117 0.044 1.04 0.412 7.22 1.12 

Uranium-235, 
Uranium-236 

pCi/L 0 68 116 0.009 0.077 0.03 0.552 0.084 

Uranium-238 pCi/L 0 107 117 0.019 0.563 0.28 4.4 0.616 

Uranium (calculated) µg/L 0 111 112 0.008 1.76 0.553 11.8 1.86 

Uranium (measured) µg/L 0 67 67 0.02 3.98 2.98 19.6 4.7 

Gross Alpha pCi/L 9 65 118 0.625 2.87 0.957 11.5 3.1 

Gross Beta pCi/L 0 96 117 0.649 3.36 1.32 17.0 3.63 

Gross Gamma pCi/L 0 27 104 50.4 198 67.9 1,420 224 

Sandia Canyon b          

Americium-241 pCi/L 1 1 9 – 0.035 – – – 

Cesium-137 pCi/L 0 1 9 – 3.17 – – – 

Cobalt-60 pCi/L 0 0 5 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 1 5 – 29.6 – – – 

Plutonium-238 pCi/L 0 2 9 0.002 0.005 – 0.007 – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 9 – – – – – 

Potassium-40 pCi/L 0 3 5 30.3 41 2.48 48.1 43.8 

Radium-226 pCi/L 1 2 2 0.381 1.32 – 2.25 – 

Sodium-22 pCi/L 0 0 5 – – – – – 

Strontium-90 pCi/L 1 2 9 0.114 0.127 – 0.14 – 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 2 3 9 122 194 88.8 293 294 

Uranium-234 pCi/L 0 8 9 0.264 0.589 0.239 0.99 0.754 

Uranium-235, 
Uranium-236 

pCi/L 0 4 9 0.031 0.118 0.106 0.193 0.222 

Uranium-238 pCi/L 0 8 9 0.042 0.279 0.163 0.634 0.392 

Uranium (calculated) µg/L 0 8 8 0.05 0.862 0.256 1.21 1.04 

Uranium (measured) µg/L 0 1 1 – 0.62 – – – 

Gross Alpha pCi/L 0 5 9 0.839 1.13 0.196 1.62 1.3 

Gross Beta pCi/L 0 8 9 1.8 3.21 1.22 4.85 4.06 
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F-40 Concurrence Draft 7/9/2007 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Gross Gamma pCi/L 0 2 7 105 237 – 369 – 

White Rock Canyon and Rio Grande b        

Americium-241 pCi/L 2 24 110 0.005 0.018 0.004 0.037 0.02 

Cesium-137 pCi/L 0 14 111 1.21 2.14 0.738 3.98 2.53 

Cobalt-60 pCi/L 0 3 56 0.353 1.82 1.61 3.55 3.65 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 10 57 2.71 12.6 6.33 28.2 16.6 

Plutonium-238 pCi/L 2 10 109 0.0 0.032 0.018 0.074 0.044 

Plutonium-239, 
Plutonium-240 

pCi/L 0 7 109 0.005 0.014 0.005 0.021 0.018 

Potassium-40 pCi/L 3 40 56 0.4 29.8 1.28 65.4 30.2 

Radium-226 pCi/L 4 16 26 0.118 1.16 1.02 3.45 1.66 

Sodium-22 pCi/L 0 2 56 2.04 2.44 – 2.84 – 

Strontium-90 pCi/L 1 20 104 0.056 0.167 0.035 0.3 0.182 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 15 22 108 54.8 182 124 588 234 

Uranium-234 pCi/L 7 99 108 0.044 1.07 0.438 7.22 1.16 

Uranium-235, 
Uranium-236 

pCi/L 0 64 107 0.009 0.078 0.031 0.552 0.085 

Uranium-238 pCi/L 0 99 108 0.019 0.586 0.293 4.4 0.644 

Uranium (calculated) µg/L 0 103 104 0.008 1.83 0.585 11.8 1.94 

Uranium (measured) µg/L 0 66 66 0.02 4.01 2.94 19.6 4.72 

Gross Alpha pCi/L 9 60 109 0.625 3.03 1.1 11.5 3.31 

Gross Beta pCi/L 0 88 108 0.649 3.39 1.35 17 3.67 

Gross Gamma pCi/L 0 25 97 50.4 193 65.3 1,420 218 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a Composite of canyon data.  The corresponding data set identifier is indicated in Table F–1. 
b Italicized subheadings identify individual canyons whose data are included in the composite. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 

 

Table F–15  Radiochemical Statistical Analysis of Groundwater –  
Canyon Alluvial Wells a 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Canyon Alluvial Wells a Composite 

Americium-241 pCi/L 72 109 152 0.0 0.422 0.402 3.98 0.497 

Cesium-137 pCi/L 7 35 149 0.0 3.46 1.82 16.5 4.06 

Cobalt-60 pCi/L 0 9 80 1.03 2.16 0.142 4.29 2.25 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 11 80 1.39 11.7 1.79 20.9 12.8 
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7/9/2007 Concurrence Draft F-41 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Plutonium-238 pCi/L 21 65 151 0.0 0.422 0.432 2.19 0.528 

Plutonium-239, 
Plutonium-240 

pCi/L 30 67 151 0.0 0.239 0.157 1.96 0.277 

Potassium-40 pCi/L 10 70 80 0.535 41.7 12.5 154 44.6 

Radium-226 pCi/L 39 49 51 0.137 0.803 0.441 2.27 0.927 

Sodium-22 pCi/L 1 31 80 1.47 3.8 0.367 6.48 3.93 

Strontium-90 pCi/L 107 121 149 0.1 17.4 5 81.6 18.3 

Technetium-99 pCi/L 19 19 23 6.25 12.8 4.8 23.1 14.9 

Tritium pCi/L 56 74 108 84.2 2,200 441 8,770 2,300 

Uranium-234 pCi/L 0 134 152 0.014 0.515 0.212 3.24 0.55 

Uranium-235, 
Uranium-236 

pCi/L 0 92 152 0.0 0.059 0.017 0.222 0.063 

Uranium-238 pCi/L 0 131 152 0.0 0.248 0.084 1.53 0.263 

Uranium (calculated) µg/L 0 163 166 0.0 0.821 0.481 28.5 0.895 

Uranium (measured) µg/L 0 64 64 0.02 0.475 0.228 1.6 0.531 

Gross Alpha pCi/L 11 107 150 0.512 2.85 0.758 19.3 3 

Gross Beta pCi/L 79 142 148 1.93 51.2 15.5 262 53.8 

Gross Gamma pCi/L 0 41 118 55 201.7 133 2,340 242 

Los Alamos Canyon b          

Americium-241 pCi/L 9 29 51 0.0 0.035 0.014 0.273 0.04 

Cesium-137 pCi/L 1 11 50 0.0 2.62 1.67 4.9 3.6 

Cobalt-60 pCi/L 0 3 14 1.32 1.8 0.371 2.06 2.22 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 3 14 6.62 10 0.007 13.4 10 

Plutonium-238 pCi/L 3 20 51 0.0 0.103 0.142 0.313 0.165 

Plutonium-239, 
Plutonium-240 

pCi/L 2 21 51 0.0 0.023 0.01 0.103 0.027 

Potassium-40 pCi/L 3 13 14 0.535 46.5 41.1 154 68.9 

Radium-226 pCi/L 9 14 14 0.137 0.589 0.397 1.78 0.797 

Sodium-22 pCi/L 0 0 14 – – – – – 

Strontium-90 pCi/L 38 44 50 0.1 15.29 2.94 71.5 16.2 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 14 26 40 84.2 173 40.89 399 189 

Uranium-234 pCi/L 0 41 51 0.017 0.227 0.194 1.39 0.286 

Uranium-235, 
Uranium-236 

pCi/L 0 25 51 0.007 0.056 0.048 0.222 0.075 

Uranium-238 pCi/L 0 38 51 0.009 0.084 0.049 0.243 0.1 

Uranium (calculated) µg/L 0 43 44 0.01 0.239 0.08 1.12 0.263 

Uranium (measured) µg/L 0 30 30 0.02 0.234 0.064 0.653 0.257 

Gross Alpha pCi/L 0 22 49 0.512 1.3 0.453 3.08 1.49 

Gross Beta pCi/L 22 45 49 3.19 36.2 7.6 107 38.4 

Gross Gamma pCi/L 0 12 31 55 410 528 2,340 709 
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F-42 Concurrence Draft 7/9/2007 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Mortandad Canyon b          

Americium-241 pCi/L 62 64 69 0.012 0.728 0.651 3.98 0.888 

Cesium-137 pCi/L 5 19 68 0.8 5 3.26 16.5 6.47 

Cobalt-60 pCi/L 0 5 54 1.03 2.78 1.21 4.29 3.84 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 6 54 9.34 12.87 2.09 20 14.5 

Plutonium-238 pCi/L 18 34 68 0.01 0.601 0.611 2.19 0.807 

Plutonium-239, 
Plutonium-240 

pCi/L 19 29 68 0.01 0.436 0.385 1.96 0.576 

Potassium-40 pCi/L 5 47 54 3.1 33.5 3.2 77 34.4 

Radium-226 pCi/L 24 27 29 0.242 1.02 0.436 2.27 1.18 

Sodium-22 pCi/L 1 31 54 1.47 3.80 0.367 6.48 3.93 

Strontium-90 pCi/L 53 57 69 0.214 31 11.1 81.6 33.8 

Technetium-99 pCi/L 19 19 23 6.25 12.78 4.8 23.1 14.9 

Tritium pCi/L 42 44 45 108 4,240 1,420 8,770 4,660 

Uranium-234 pCi/L 0 67 69 0.088 1.04 0.392 3.24 1.13 

Uranium-235, 
Uranium-236 

pCi/L 0 60 69 0.025 0.072 0.016 0.212 0.076 

Uranium-238 pCi/L 0 67 69 0.044 0.432 0.102 1.53 0.456 

Uranium (calculated) µg/L 0 49 49 0.0 1.5 0.55 28.5 1.66 

Uranium (measured) µg/L 0 25 25 0.529 0.927 0.093 1.6 0.964 

Gross Alpha pCi/L 10 62 67 0.777 4.01 1.87 12.4 4.47 

Gross Beta pCi/L 56 66 67 4.97 104 33.4 262 111 

Gross Gamma pCi/L 0 23 66 59.1 146 92.1 1,480 184 

Pajarito Canyon b          

Americium-241 pCi/L 0 7 12 0.005 0.037 0.02 0.058 0.052 

Cesium-137 pCi/L 1 1 12 – 9.39 – – – 

Cobalt-60 pCi/L 0 0 5 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 1 5 – 20.9 – – – 

Plutonium-238 pCi/L 0 6 12 0.0 0.004 0.01 0.024 0.012 

Plutonium-239, 
Plutonium-240 

pCi/L 0 5 12 0.005 0.01 0.006 0.02 0.015 

Potassium-40 pCi/L 1 4 5 10.2 34.3 19.7 53.9 53.7 

Radium-226 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 0 5 – – – – – 

Strontium-90 pCi/L 2 6 11 0.197 0.344 0.075 0.491 0.404 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 2 6 161 180 – 199 – 

Uranium-234 pCi/L 0 10 12 0.014 0.272 0.205 1.08 0.399 

Uranium-235, 
Uranium-236 

pCi/L 0 3 12 0.0 0.045 0.039 0.069 0.089 
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7/9/2007 Concurrence Draft F-43 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Uranium-238 pCi/L 0 9 12 0.0 0.209 0.146 0.869 0.305 

Uranium (calculated) µg/L 0 12 13 0.0 0.553 0.335 2.62 0.743 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 0 8 12 0.807 1.5 0.607 3.07 1.92 

Gross Beta pCi/L 0 12 12 1.93 6.19 0.045 12.9 6.21 

Gross Gamma pCi/L 0 1 5 – 76.9 – – – 

Pueblo Canyon b          

Americium-241 pCi/L 0 7 14 0.014 0.025 0.01 0.04 0.033 

Cesium-137 pCi/L 0 2 13 0.577 0.635 – 0.693 – 

Cobalt-60 pCi/L 0 1 5 – 1.11 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 1 5 – 1.39 – – – 

Plutonium-238 pCi/L 0 4 14 0.004 0.023 0.021 0.045 0.044 

Plutonium-239, 
Plutonium-240 

pCi/L 9 11 14 0.03 0.114 0.062 0.276 0.15 

Potassium-40 pCi/L 1 5 5 3.66 21.9 9.34 42.5 30.1 

Radium-226 pCi/L 4 6 6 0.202 0.556 0.102 1.04 0.637 

Sodium-22 pCi/L 0 0 5 – – – – – 

Strontium-90 pCi/L 14 14 14 0.275 0.777 0.346 1.42 0.958 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 2 11 115 130 – 145 – 

Uranium-234 pCi/L 0 13 14 0.053 0.189 0.117 0.407 0.253 

Uranium-235, 
Uranium-236 

pCi/L 0 2 14 0.013 0.03 – 0.046 – 

Uranium-238 pCi/L 0 14 14 0.02 0.11 0.075 0.278 0.15 

Uranium (calculated) µg/L 0 10 10 0.061 0.35 0.256 0.83 0.508 

Uranium (measured) µg/L 0 9 9 0.109 0.201 0.121 0.31 0.28 

Gross Alpha pCi/L 0 8 14 0.718 1.3 0.389 2.97 1.57 

Gross Beta pCi/L 0 14 14 4.9 12.8 4.69 19.5 15.2 

Gross Gamma pCi/L 0 4 11 63.1 97.8 30.2 156 127 

Water Canyon b          

Americium-241 pCi/L 0 0 2 – – – – – 

Cesium-137 pCi/L 0 0 2 – – – – – 

Cobalt-60 pCi/L 0 0 2 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 0 2 – – – – – 

Plutonium-238 pCi/L 0 0 2 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 2 – – – – – 

Potassium-40 pCi/L 0 1 2 – 31.1 – – – 

Radium-226 pCi/L 2 2 2 0.45 0.74 – 1.03 – 

Sodium-22 pCi/L 0 0 2 – – – – – 
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F-44 Concurrence Draft 7/9/2007 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Strontium-90 pCi/L 0 0 2 – – – – – 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 0 2 – – – – – 

Uranium-234 pCi/L 0 0 2 – – – – – 

Uranium-235, 
Uranium-236 

pCi/L 0 0 2 – – – – – 

Uranium-238 pCi/L 0 0 2 – – – – – 

Uranium (calculated) µg/L 0 46 46 0.027 1.37 3.28 16.6 2.32 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 0 2 2 0.766 0.882 – 0.998 – 

Gross Beta pCi/L 0 2 2 2.45 3.04 – 3.63 – 

Gross Gamma pCi/L 0 1 2 – 1,070 – – – 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a Composite of canyon data.  The corresponding data set identifier on Table F–1 includes data from Canyon Alluvial Wells 

(Table F–15) and Canyon Alluvial Springs (Table F–16). 
b Italicized subheadings identify individual canyons whose data are included in the composite. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 

 

Table F–16  Radiochemical Statistical Analysis of Groundwater – Canyon Alluvial Springs 
2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Canyon Alluvial Wells a Composite 

Americium-241 pCi/L 1 6 14 0.011 0.046 0.039 0.091 0.077 

Cesium-137 pCi/L 0 4 15 0.044 0.666 0.803 2.39 1.45 

Cobalt-60 pCi/L 0 2 12 1.4 2 – 2.6 – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 2 12 3.74 10.6 – 17.5 – 

Plutonium-238 pCi/L 0 2 14 0.013 0.016 – 0.018 – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 4 14 0.007 0.02 0.01 0.026 0.029 

Potassium-40 pCi/L 1 8 12 7.71 35.6 20.3 49.9 49.6 

Radium-226 pCi/L 2 3 4 0.36 0.505 0.138 0.602 0.661 

Sodium-22 pCi/L 0 0 12 – – – – – 

Strontium-90 pCi/L 5 8 14 0.101 68.5 42.1 115 97.7 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 2 5 9 105 276 160 455 416 

Uranium-234 pCi/L 0 7 14 0.067 0.392 0.246 0.977 0.574 

Uranium-235, 
Uranium-236 

pCi/L 0 5 14 0.011 0.045 0.048 0.104 0.087 

Uranium-238 pCi/L 0 10 14 0.028 0.073 0.03 0.14 0.092 

Uranium (calculated) µg/L 0 12 12 0.05 0.183 0.088 0.3 0.233 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Uranium (measured) µg/L 0 3 3 0.119 0.168 0.07 0.22 0.247 

Gross Alpha pCi/L 0 10 14 0.248 2.04 1.44 3.88 2.93 

Gross Beta pCi/L 5 12 14 3.37 97.2 96.2 228 152 

Gross Gamma pCi/L 0 8 13 53.3 78.8 1.19 138 79.7 

Los Alamos Canyon b          

Americium-241 pCi/L 1 5 5 0.017 0.048 0.037 0.091 0.08 

Cesium-137 pCi/L 0 2 5 0.044 0.398 – 0.753 – 

Cobalt-60 pCi/L 0 1 2 – 1.4 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 0 2 – – – – – 

Plutonium-238 pCi/L 0 2 5 0.013 0.016 – 0.018 – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 4 5 0.007 0.02 0.01 0.026 0.029 

Potassium-40 pCi/L 0 2 2 29.7 29.8 – 29.9 – 

Radium-226 pCi/L 1 1 2 – 0.602 – – – 

Sodium-22 pCi/L 0 0 2 – – – – – 

Strontium-90 pCi/L 5 5 5 60.5 83.8 27.4 115 108 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 2 2 3 349 402 – 455 – 

Uranium-234 pCi/L 0 5 5 0.378 0.599 0.326 0.977 0.885 

Uranium-235, 
Uranium-236 

pCi/L 0 5 5 0.011 0.045 0.048 0.104 0.087 

Uranium-238 pCi/L 0 5 5 0.028 0.081 0.051 0.14 0.125 

Uranium (calculated) µg/L 0 3 3 0.09 0.176 0.122 0.262 0.314 

Uranium (measured) µg/L 0 1 1 – 0.119 – – – 

Gross Alpha pCi/L 0 4 5 1.43 2.8 0.953 3.88 3.73 

Gross Beta pCi/L 5 5 5 123 161 52.8 228 207 

Gross Gamma pCi/L 0 1 3 – 104 – – – 

Pajarito Canyon b          

Americium-241 pCi/L 0 1 9 – 0.011 – – – 

Cesium-137 pCi/L 0 2 10 0.382 1.39 – 2.39 – 

Cobalt-60 pCi/L 0 1 10 – 2.6 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 2 10 3.74 10.6 – 17.5 – 

Plutonium-238 pCi/L 0 0 9 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 9 – – – – – 

Potassium-40 pCi/L 1 6 10 7.71 33.8 22.7 49.9 52 

Radium-226 pCi/L 1 2 2 0.36 0.407 – 0.454 – 

Sodium-22 pCi/L 0 0 10 – – – – – 

Strontium-90 pCi/L 0 3 9 0.101 0.131 0.033 0.166 0.168 

Technetium-99 pCi/L 0 0 0 – – – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Tritium pCi/L 0 3 6 105 125 28.6 146 158 

Uranium-234 pCi/L 0 2 9 0.067 0.07 – 0.073 – 

Uranium-235, 
Uranium-236 

pCi/L 0 0 9 – – – – – 

Uranium-238 pCi/L 0 5 9 0.048 0.081 0.006 0.109 0.086 

Uranium (calculated) µg/L 0 9 9 0.05 0.189 0.092 0.3 0.249 

Uranium (measured) µg/L 0 2 2 0.215 0.218 – 0.22 – 

Gross Alpha pCi/L 0 6 9 0.248 0.756 0.231 1.97 0.941 

Gross Beta pCi/L 0 7 9 3.37 5.76 0.158 9.09 5.88 

Gross Gamma pCi/L 0 7 10 53.3 76.8 1.67 138 78.1 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a Composite of canyon data.  The corresponding data set identifier on Table F–1 includes data from Canyon Alluvial Wells 

(Table F–15) and Canyon Alluvial Springs (Table F–16). 
b Italicized subheadings identify individual canyons whose data are included in the composite. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 

 

Table F–17  Radiochemical Statistical Analysis of Groundwater – 
Intermediate Perched Wells 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Intermediate Perched Wells a Composite 

Americium-241 pCi/L 0 12 77 0.012 0.02 0.005 0.033 0.023 

Cesium-137 pCi/L 2 11 77 0.395 6.11 2.06 7.39 7.33 

Cobalt-60 pCi/L 0 10 60 1.22 3.31 1.88 6.48 4.48 

Iodine-129 pCi/L 0 1 8 – 0.818 – – – 

Neptunium-237 pCi/L 0 12 50 5.79 13.9 1.14 30.1 14.6 

Plutonium-238 pCi/L 1 8 77 0.0 0.024 0.027 0.111 0.043 

Plutonium-239, 
Plutonium-240 

pCi/L 2 8 77 0.014 0.333 0.611 3.65 0.756 

Potassium-40 pCi/L 5 51 60 1.26 289 353 19,000 386 

Radium-226 pCi/L 10 21 31 0.137 0.743 0.608 3.28 1 

Sodium-22 pCi/L 0 3 60 1.2 5.62 5.57 9.56 11.9 

Strontium-90 pCi/L 2 14 78 0.091 0.776 1.28 10.3 1.45 

Technetium-99 pCi/L 9 11 22 2.34 4.26 1.61 7.86 5.21 

Tritium pCi/L 15 24 61 78.7 2,650 4,340 23,500 4,380 

Uranium-234 pCi/L 1 55 73 0.046 8.22 15.6 1,210 12.3 

Uranium-235, 
Uranium-236 

pCi/L 2 32 75 0.017 0.791 1.49 53.3 1.31 

Uranium-238 pCi/L 1 55 75 0.031 8.45 16.4 1,210 12.8 

Uranium (calculated) µg/L 0 69 73 0.0 0.543 0.356 6.9 0.627 

Uranium (measured) µg/L 0 41 41 0.02 0.54 0.015 2.97 0.545 
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7/9/2007 Concurrence Draft F-47 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Gross Alpha pCi/L 0 26 67 0.574 1.48 0.423 4.04 1.64 

Gross Beta pCi/L 3 51 67 0.829 4.78 2.59 42.6 5.49 

Gross Gamma pCi/L 0 26 63 45.6 121 73.8 1,560 149 

Los Alamos Canyon b          

Americium-241 pCi/L 0 2 21 0.022 0.023 – 0.024 – 

Cesium-137 pCi/L 2 6 22 1.29 5.95 2.5 7.39 7.95 

Cobalt-60 pCi/L 0 3 17 2.43 4.09 2.34 6.48 6.73 

Iodine-129 pCi/L 0 1 4 – 0.818 – – – 

Neptunium-237 pCi/L 0 3 11 13 19.3 8.2 25.1 28.6 

Plutonium-238 pCi/L 0 2 20 0.012 0.012 – 0.012 – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 2 20 0.04 1.85 – 3.65 – 

Potassium-40 pCi/L 2 16 17 1.68 970 1,340 19,000 1,630 

Radium-226 pCi/L 4 7 10 0.143 0.453 0.197 0.592 0.599 

Sodium-22 pCi/L 0 1 17 – 9.56 – – – 

Strontium-90 pCi/L 2 6 22 0.091 1.82 2.93 10.3 4.16 

Technetium-99 pCi/L 1 1 7 – 2.34 – – – 

Tritium pCi/L 4 11 15 117 186 7.04 348 190 

Uranium-234 pCi/L 1 16 20 0.048 40.8 70.4 1,210 75.3 

Uranium-235, 
Uranium-236 

pCi/L 2 12 20 0.018 3.01 5.16 53.3 5.93 

Uranium-238 pCi/L 1 15 20 0.09 45.2 78.1 1,210 84.8 

Uranium (calculated) µg/L 0 15 17 0.019 1.012 1.21 6.9 1.62 

Uranium (measured) µg/L 0 12 12 0.02 0.322 0.075 0.785 0.365 

Gross Alpha pCi/L 0 6 16 0.735 1.55 1.11 4.04 2.44 

Gross Beta pCi/L 1 12 16 2.8 5.89 1.91 23.9 6.97 

Gross Gamma pCi/L 0 6 16 45.6 84.5 34.6 146 112 

Mortandad Canyon b          

Americium-241 pCi/L 0 1 16 – 0.033 – – – 

Cesium-137 pCi/L 0 2 16 0.395 1.19 – 1.99 – 

Cobalt-60 pCi/L 0 5 16 1.22 1.82 0.634 2.8 2.38 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 3 16 8.91 12.9 3.53 15.6 16.9 

Plutonium-238 pCi/L 0 0 16 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 16 – – – – – 

Potassium-40 pCi/L 1 14 16 3.48 22.9 13.1 47.8 29.7 

Radium-226 pCi/L 4 6 8 0.302 1.43 1.36 3.28 2.51 

Sodium-22 pCi/L 0 1 16 – 2.17 – – – 

Strontium-90 pCi/L 0 1 16 – 0.22 – – – 

Technetium-99 pCi/L 8 10 11 2.63 4.45 1.56 7.86 5.42 

Tritium pCi/L 9 9 9 4,310 12,000 5,610 23,500 15,700 

Uranium-234 pCi/L 0 16 16 0.096 0.26 0.142 0.441 0.33 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Uranium-235, 
Uranium-236 

pCi/L 0 8 16 0.028 0.043 0.015 0.069 0.054 

Uranium-238 pCi/L 0 16 16 0.032 0.114 0.065 0.219 0.146 

Uranium (calculated) µg/L 0 8 8 0.12 0.33 0.157 0.5 0.438 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 0 3 16 1.12 1.81 0.599 2.2 2.49 

Gross Beta pCi/L 0 15 16 1.01 4.8 4.25 14.7 6.95 

Gross Gamma pCi/L 0 5 16 57.9 86.5 37.7 151 120 

Pajarito Canyon b          

Americium-241 pCi/L 0 0 4 – – – – – 

Cesium-137 pCi/L 0 1 4 – 2.89 – – – 

Cobalt-60 pCi/L 0 1 4 – 2.34 – – – 

Iodine-129 pCi/L 0 0 4 – – – – – 

Neptunium-237 pCi/L 0 0 0 – – – – – 

Plutonium-238 pCi/L 0 0 4 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 4 – – – – – 

Potassium-40 pCi/L 0 3 4 15.7 41.6 27.9 71.1 73.2 

Radium-226 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 0 4 – – – – – 

Strontium-90 pCi/L 0 1 4 – 0.176 – – – 

Technetium-99 pCi/L 0 0 4 – – – – – 

Tritium pCi/L 0 0 0 – – – – – 

Uranium-234 pCi/L 0 3 4 0.233 0.248 0.013 0.257 0.262 

Uranium-235, 
Uranium-236 

pCi/L 0 1 4 – 0.050 – – – 

Uranium-238 pCi/L 0 3 4 0.108 0.13 0.021 0.15 0.154 

Uranium (calculated) µg/L 0 7 7 0.05 0.294 0.11 0.36 0.376 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 0 0 0 – – – – – 

Gross Beta pCi/L 0 0 0 – – – – – 

Gross Gamma pCi/L 0 0 0 – – – – – 

Potrillo Canyon b          

Americium-241 pCi/L 0 0 3 – – – – – 

Cesium-137 pCi/L 0 0 3 – – – – – 

Cobalt-60 pCi/L 0 1 3 – 2.44 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 0 3 – – – – – 

Plutonium-238 pCi/L 0 0 3 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 3 – – – – – 

Potassium-40 pCi/L 0 2 3 10.6 24.8 - 38.9 - 

Radium-226 pCi/L 0 0 1 – – – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Sodium-22 pCi/L 0 0 3 – – – – – 

Strontium-90 pCi/L 0 0 3 – – – – – 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 0 2 – – – – – 

Uranium-234 pCi/L 0 3 3 0.228 0.276 0.068 0.332 0.353 

Uranium-235, 
Uranium-236 

pCi/L 0 2 3 0.021 0.057 – 0.093 – 

Uranium-238 pCi/L 0 3 3 0.105 0.124 0.027 0.171 0.154 

Uranium (calculated) µg/L 0 3 3 0.24 0.284 0.055 0.322 0.346 

Uranium (measured) µg/L 0 3 3 0.027 0.204 0.098 0.273 0.314 

Gross Alpha pCi/L 0 1 3 – 3.51 – – – 

Gross Beta pCi/L 0 1 3 – 0.829 – – – 

Gross Gamma pCi/L 0 0 3 – – – – – 

Pueblo Canyon b          

Americium-241 pCi/L 0 4 9 0.015 0.022 0.007 0.029 0.029 

Cesium-137 pCi/L 0 2 8 6.58 6.84 – 7.1 – 

Cobalt-60 pCi/L 0 0 4 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 0 4 – – – – – 

Plutonium-238 pCi/L 1 4 10 0.0 0.026 0.034 0.111 0.059 

Plutonium-239, 
Plutonium-240 

pCi/L 1 2 10 0.033 0.036 – 0.039 – 

Potassium-40 pCi/L 0 3 4 45.5 57.8 17 69.8 77 

Radium-226 pCi/L 1 3 4 0.23 0.364 0.188 0.765 0.577 

Sodium-22 pCi/L 0 0 4 – – – – – 

Strontium-90 pCi/L 0 2 9 0.093 0.178 – 0.263 – 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 2 3 13 78.7 711 554 1,110 1,340 

Uranium-234 pCi/L 0 7 8 0.046 0.936 0.453 1.83 1.27 

Uranium-235, 
Uranium-236 

pCi/L 0 5 8 0.019 0.105 0.045 0.153 0.144 

Uranium-238 pCi/L 0 6 8 0.034 0.688 0.234 1.12 0.875 

Uranium (calculated) µg/L 0 6 6 0.0 1.41 1.23 3.08 2.4 

Uranium (measured) µg/L 0 5 5 0.02 2.3 0.455 2.97 2.7 

Gross Alpha pCi/L 0 3 8 2.3 2.67 0.473 3.2 3.2 

Gross Beta pCi/L 0 6 8 1.45 8.53 1.76 12.6 9.93 

Gross Gamma pCi/L 0 3 6 79 89.1 17.2 109 109 

Sandia Canyon b          

Americium-241 pCi/L 0 0 13 – – – – – 

Cesium-137 pCi/L 0 0 13 – – – – – 

Cobalt-60 pCi/L 0 0 8 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 4 8 8.16 14.4 10.5 30.1 24.7 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Plutonium-238 pCi/L 0 0 13 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 13 – – – – – 

Potassium-40 pCi/L 1 6 8 10 45.6 16.5 103 58.8 

Radium-226 pCi/L 0 5 6 0.137 0.239 0.061 0.288 0.292 

Sodium-22 pCi/L 0 0 8 – – – – – 

Strontium-90 pCi/L 0 1 13 – 0.099 – – – 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 1 13 – 170 – – – 

Uranium-234 pCi/L 0 2 13 0.306 0.306 – 0.306 – 

Uranium-235, 
Uranium-236 

pCi/L 0 1 13 – 0.031 – – – 

Uranium-238 pCi/L 0 3 13 0.052 0.125 0.035 0.15 0.165 

Uranium (calculated) µg/L 0 11 13 0.006 0.109 0.051 0.446 0.14 

Uranium (measured) µg/L 0 11 11 0.026 0.195 0.022 0.557 0.208 

Gross Alpha pCi/L 0 4 13 0.627 0.986 0.076 1.17 1.06 

Gross Beta pCi/L 0 8 13 1.47 2.27 0.185 3.49 2.4 

Gross Gamma pCi/L 0 10 13 46.3 323 430 1,560 590 

Water Canyon b          

Americium-241 pCi/L 0 5 11 0.012 0.018 0.003 0.022 0.021 

Cesium-137 pCi/L 0 0 11 – – – – – 

Cobalt-60 pCi/L 0 0 8 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 2 8 5.79 9.45 – 13.1 – 

Plutonium-238 pCi/L 0 2 11 0.007 0.012 – 0.018 – 

Plutonium-239, 
Plutonium-240 

pCi/L 1 4 11 0.014 0.032 0.024 0.059 0.055 

Potassium-40 pCi/L 1 7 8 1.26 33.1 7.35 53.9 38.5 

Radium-226 pCi/L 0 0 2 – – – – – 

Sodium-22 pCi/L 0 1 8 – 1.2 – – – 

Strontium-90 pCi/L 0 3 11 0.134 0.158 0.033 0.183 0.195 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 0 9 – – – – – 

Uranium-234 pCi/L 0 8 9 0.052 0.263 0.155 0.733 0.370 

Uranium-235, 
Uranium-236 

pCi/L 0 3 11 0.017 0.055 0.045 0.086 0.105 

Uranium-238 pCi/L 0 9 11 0.031 0.143 0.128 0.455 0.227 

Uranium (calculated) µg/L 0 19 19 0.05 0.28 0.201 0.74 0.37 

Uranium (measured) µg/L 0 10 10 0.02 0.425 0.013 0.706 0.434 

Gross Alpha pCi/L 0 9 11 0.574 1.41 0.547 3.09 1.77 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Gross Beta pCi/L 2 9 11 1.05 7.05 9.85 42.6 13.5 

Gross Gamma pCi/L 0 2 9 71.2 92.1 – 113 – 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a Composite of canyon data.  The corresponding data set identifier on Table F–1 includes data from Intermediate Perched Wells 

(Table F–17) and Intermediate Perched Springs (Table F–18). 
b Italicized subheadings identify individual canyons whose data are included in the composite. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 
 

Table F–18  Radiochemical Statistical Analysis of Groundwater – 
Intermediate Perched Springs 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Intermediate Perched Springs a Composite 

Americium-241 pCi/L 0 9 30 0.012 0.023 0.006 0.034 0.027 

Cesium-137 pCi/L 0 4 31 0.847 2.72 1.64 4.25 4.32 

Cobalt-60 pCi/L 0 1 22 – 2.45 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 5 22 6.33 14.4 5.79 33.4 19.5 

Plutonium-238 pCi/L 1 2 30 0.003 0.03 – 0.058 – 

Plutonium-239, 
Plutonium-240 

pCi/L 2 4 30 0.018 0.034 0.013 0.045 0.047 

Potassium-40 pCi/L 3 18 22 4.34 24.8 1.29 56.6 25.4 

Radium-226 pCi/L 4 8 10 0.154 0.563 0.403 1.31 0.843 

Sodium-22 pCi/L 0 1 22 – 2.89 – – – 

Strontium-90 pCi/L 3 11 33 0.066 0.313 0.213 0.611 0.438 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 3 22 70 93.6 14.7 104 110 

Uranium-234 pCi/L 0 23 31 0.031 0.328 0.23 0.673 0.422 

Uranium-235, 
Uranium-236 

pCi/L 0 9 31 0.011 0.045 0.039 0.113 0.071 

Uranium-238 pCi/L 0 19 31 0.022 0.22 0.136 0.425 0.281 

Uranium (calculated) µg/L 0 69 69 0.023 0.559 0.439 1.31 0.663 

Uranium (measured) µg/L 0 10 10 0.02 0.626 0.364 1.4 0.852 

Gross Alpha pCi/L 0 15 31 0.595 1.23 0.725 2.51 1.59 

Gross Beta pCi/L 0 28 31 0.796 7.04 5.23 15.7 8.98 

Gross Gamma pCi/L 0 11 29 61.7 99 15.3 293 108 

Los Alamos Canyon b          

Americium-241 pCi/L 0 4 9 0.014 0.026 0.007 0.034 0.033 

Cesium-137 pCi/L 0 2 9 1.13 2.02 – 2.91 – 

Cobalt-60 pCi/L 0 1 3 – 2.45 – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/L 0 0 3 – – – – – 

Plutonium-238 pCi/L 1 2 9 0.003 0.03 – 0.058 – 

Plutonium-239, 
Plutonium-240 

pCi/L 2 4 9 0.018 0.034 0.013 0.045 0.047 

Potassium-40 pCi/L 0 3 3 9.04 24.8 13.7 34.5 40.3 

Radium-226 pCi/L 0 2 3 0.154 0.216 – 0.278 – 

Sodium-22 pCi/L 0 1 3 – 2.89 – – – 

Strontium-90 pCi/L 2 4 10 0.119 0.340 0.221 0.611 0.556 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 0 8 – – – – – 

Uranium-234 pCi/L 0 8 10 0.237 0.442 0.197 0.673 0.579 

Uranium-235, 
Uranium-236 

pCi/L 0 5 10 0.016 0.054 0.039 0.113 0.089 

Uranium-238 pCi/L 0 8 10 0.148 0.283 0.126 0.425 0.371 

Uranium (calculated) µg/L 0 8 8 0.023 0.794 0.372 1.31 1.05 

Uranium (measured) µg/L 0 3 3 0.02 0.883 0.748 1.34 1.73 

Gross Alpha pCi/L 0 5 9 0.628 1.37 0.784 2.51 2.05 

Gross Beta pCi/L 0 8 9 1.43 8.33 5.05 15.7 11.8 

Gross Gamma pCi/L 0 4 8 61.7 81.7 12.1 93.3 93.6 

Pajarito Canyon b          

Americium-241 pCi/L 0 4 18 0.012 0.02 0.001 0.025 0.021 

Cesium-137 pCi/L 0 1 19 – 0.847 – – – 

Cobalt-60 pCi/L 0 0 19 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 5 19 6.33 14.4 5.79 33.4 19.5 

Plutonium-238 pCi/L 0 0 18 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 18 – – – – – 

Potassium-40 pCi/L 3 15 19 4.34 25.3 1.15 56.6 25.9 

Radium-226 pCi/L 4 6 7 0.374 0.964 0.367 1.31 1.26 

Sodium-22 pCi/L 0 0 19 – – – – – 

Strontium-90 pCi/L 0 5 19 0.066 0.154 0.07 0.252 0.215 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 3 12 70 93.6 14.7 104 110 

Uranium-234 pCi/L 0 12 18 0.05 0.099 0.022 0.191 0.111 

Uranium-235, 
Uranium-236 

pCi/L 0 2 18 0.017 0.029 – 0.041 – 

Uranium-238 pCi/L 0 9 18 0.032 0.076 0.011 0.141 0.083 

Uranium (calculated) µg/L 0 18 18 0.028 0.14 0.059 0.428 0.168 

Uranium (measured) µg/L 0 7 7 0.058 0.368 0.478 1.4 0.722 

Gross Alpha pCi/L 0 10 19 0.595 0.907 0.023 1.25 0.922 

Gross Beta pCi/L 0 18 19 0.796 3.31 0.341 5.1 3.47 



Appendix F – Environmental Sample Data 

 
 

 
7/9/2007 Concurrence Draft F-53 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Gross Gamma pCi/L 0 6 18 64.3 136 90 293 208 

Water Canyon b          

Americium-241 pCi/L 0 1 3 – 0.02 – – – 

Cesium-137 pCi/L 0 1 3 – 4.25 – – – 

Cobalt-60 pCi/L 0 0 0 – – – – – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 0 0 – – – – – 

Plutonium-238 pCi/L 0 0 3 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 3 – – – – – 

Potassium-40 pCi/L 0 0 0 – – – – – 

Radium-226 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 0 0 – – – – – 

Strontium-90 pCi/L 1 2 4 0.166 0.279 – 0.392 – 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 0 2 – – – – – 

Uranium-234 pCi/L 0 3 3 0.031 0.056 0.028 0.087 0.088 

Uranium-235, 
Uranium-236 

pCi/L 0 2 3 0.011 0.018 – 0.026 – 

Uranium-238 pCi/L 0 2 3 0.022 0.025 – 0.028 – 

Uranium (calculated) µg/L 0 43 43 0.023 0.192 0.186 0.65 0.248 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 0 0 3 – – – – – 

Gross Beta pCi/L 0 2 3 1.99 2.24 – 2.49 – 

Gross Gamma pCi/L 0 1 3 – 101 – – – 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a Composite of canyon data.  The corresponding data set identifier on Table F–1 includes data from Intermediate Perched Wells 

(Table F–17) and Intermediate Perched Springs (Table F–18). 
b Italicized subheadings identify individual canyons whose data are included in the composite. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 

 

Table F–19  Radiochemical Statistical Analysis of Groundwater –  
San Ildefonso Pueblo Water Supply Wells a 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent  

UCL 

Americium-241 pCi/L 1 11 46 0.005 0.022 0.009 0.034 0.027 

Cesium-137 pCi/L 1 6 46 0.575 2.22 2.11 6.4 3.91 

Cobalt-60 pCi/L 0 3 17 1.62 2.11 0.427 2.42 2.59 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 2 17 9.11 11.2 – 13.3 – 

Plutonium-238 pCi/L 0 17 62 0.0 0.023 0.029 0.044 0.037 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent  

UCL 

Plutonium-239, 
Plutonium-240 

pCi/L 0 14 62 0.0 0.01 0.009 0.017 0.015 

Potassium-40 pCi/L 2 14 17 0.971 29.1 3.11 63.3 30.7 

Radium-226 pCi/L 4 10 16 0.14 0.737 0.567 2.18 1.09 

Sodium-22 pCi/L 0 3 17 2.7 3.26 0.788 4.86 4.15 

Strontium-90 pCi/L 6 20 59 0.051 0.247 0.121 1.69 0.3 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 4 44 52.8 88.9 24.3 116 113 

Uranium-234 pCi/L 18 38 43 0.022 5.342 0.815 13 5.6 

Uranium-235, 
Uranium-236 

pCi/L 0 33 44 0.021 0.297 0.110 0.909 0.335 

Uranium-238 pCi/L 6 36 44 0.087 3.11 0.557 8.23 3.29 

Uranium (calculated) µg/L 0 33 35 0.017 8.67 1.66 24.8 9.23 

Uranium (measured) µg/L 0 12 12 0.02 8.35 0.526 24.3 8.65 

Gross Alpha pCi/L 20 33 44 0.324 7.47 3.23 19.7 8.58 

Gross Beta pCi/L 0 34 44 1.47 5.34 2 18.4 6.01 

Gross Gamma pCi/L 0 8 37 50.2 97.9 45.9 184 130 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a The corresponding data set identifier is indicated in Table F–1. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 

 

Table F–20  Radiochemical Statistical Analysis of Groundwater – 
Santa Fe Water Supply Wells a 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent  

UCL 

Americium-241 pCi/L 0 1 18 – 0.011 – – – 

Cesium-137 pCi/L 0 14 28 0.018 7.03 6.77 14.2 10.6 

Cobalt-60 pCi/L 0 2 6 1.41 1.64 – 1.87 – 

Iodine-129 pCi/L 0 0 0 – – – – – 

Neptunium-237 pCi/L 0 3 6 9.84 10.4 0.057 10.8 10.4 

Plutonium-238 pCi/L 0 1 18 – 0.004 – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 2 18 0.0 0.005 – 0.009 – 

Potassium-40 pCi/L 2 5 6 12 30.6 7.05 61.1 36.8 

Radium-226 pCi/L 5 6 8 0.557 2.3 0.842 3.96 2.97 

Sodium-22 pCi/L 0 1 6 – 1.59 – – – 

Strontium-90 pCi/L 0 10 35 0.081 0.147 0.047 0.226 0.176 

Technetium-99 pCi/L 0 0 0 – – – – – 

Tritium pCi/L 0 5 17 0.125 71.5 51.5 123 117 

Uranium-234 pCi/L 21 46 47 0.005 20.6 18.2 97.2 25.9 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent  

UCL 

Uranium-235, 
Uranium-236 

pCi/L 1 37 40 0.003 1.44 1.26 7.79 1.85 

Uranium-238 pCi/L 12 24 26 2.03 21.3 18.7 84.8 28.8 

Uranium (calculated) µg/L 0 21 22 0.0 70.3 53 255 93 

Uranium (measured) µg/L 0 4 4 6.41 14.3 5.36 18.4 19.5 

Gross Alpha pCi/L 16 16 17 6.31 33.3 33.2 192 49.5 

Gross Beta pCi/L 3 16 17 0.167 11.3 4.94 51.5 13.7 

Gross Gamma pCi/L 0 0 16 – – – – – 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a The corresponding data set identifier is indicated in Table F–1. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 

 

Table F–21  Radiochemical Statistical Analysis of Sediment from 2001 through 2005 
2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Regional Stations 

Americium-241 pCi/g 0 41 91 0.002 0.015 0.005 0.116 0.017 

Cesium-137 pCi/g 7 86 88 0.015 0.196 0.084 1.09 0.213 

Cobalt-60 pCi/g 0 6 25 0.018 0.054 0.033 0.087 0.08 

Neptunium-237 pCi/g 0 24 25 0.096 0.703 0.186 1.21 0.777 

Plutonium-238 pCi/g 1 25 92 0.0 0.021 0.023 0.118 0.03 

Plutonium-239, 
Plutonium-240 

pCi/g 3 43 92 0.0 0.045 0.032 0.450 0.055 

Potassium-40 pCi/g 0 25 25 13.8 19.7 0.94 32.9 20 

Sodium-22 pCi/g 0 0 25 – – – – – 

Strontium-90 pCi/g 2 27 93 0.043 0.122 0.02 0.247 0.13 

Tritium pCi/L 1 4 15 80.6 160 113 465 271 

Tritium pCi/g 0 12 35 0.032 0.081 0.027 0.135 0.097 

Uranium-234 pCi/g 0 91 91 0.282 0.863 0.106 1.74 0.885 

Uranium-235, 
Uranium-236 

pCi/g 0 79 91 0.022 0.075 0.01 0.174 0.077 

Uranium-238 pCi/g 0 91 91 0.295 0.858 0.128 1.65 0.884 

Uranium (calculated) µg/g 0 51 51 0.1 1.48 1.15 4.48 1.79 

Gross Alpha pCi/g 13 90 90 2.85 13.5 1.3 30.9 13.8 

Gross Beta pCi/g 13 90 90 12.2 24.2 0.838 36.7 24.3 

Gross Gamma pCi/g 0 55 56 3.87 7.96 1.61 25.8 8.39 

Perimeter Stations 

Americium-241 pCi/g 15 115 225 0.0 0.104 0.079 3.08 0.118 

Cesium-137 pCi/g 8 211 228 0.0 0.237 0.172 3.16 0.26 

Cobalt-60 pCi/g 0 5 86 0.02 0.036 0.002 0.056 0.038 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 

 
 

 
F-56 Concurrence Draft 7/9/2007 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/g 0 86 86 0.091 0.606 0.008 2.04 0.608 

Plutonium-238 pCi/g 4 80 224 0.0 0.016 0.007 0.325 0.018 

Plutonium-239, 
Plutonium-240 

pCi/g 34 120 224 0.0 0.774 0.377 12.5 0.841 

Potassium-40 pCi/g 0 86 86 13.7 26.8 1.57 35 27.1 

Sodium-22 pCi/g 0 11 85 0.013 0.035 0.008 0.106 0.039 

Strontium-90 pCi/g 0 89 223 0.031 0.21 0.080 3.24 0.226 

Tritium pCi/L 4 27 52 0.0 804 189 2,300 875 

Tritium pCi/g 0 42 169 0.0 14.1 27.4 145 22.4 

Uranium-234 pCi/g 2 227 227 0.05 0.903 0.068 2.71 0.912 

Uranium-235, 
Uranium-236 

pCi/g 0 185 227 0.0 0.078 0.02 0.414 0.08 

Uranium-238 pCi/g 0 227 227 0.056 0.878 0.072 2.66 0.887 

Uranium (calculated) µg/g 0 148 148 0.09 1.95 1.46 7.51 2.19 

Gross Alpha pCi/g 13 230 230 2 13.1 1.44 38.2 13.2 

Gross Beta pCi/g 22 230 230 15.2 32.8 3.04 63.3 33.2 

Gross Gamma pCi/g 0 181 182 1.46 9.2 2.13 145 9.51 

Onsite Stations 

Americium-241 pCi/g 117 197 288 0.004 1.07 0.231 13.7 1.1 

Cesium-137 pCi/g 67 273 280 0.005 1.54 0.625 28.6 1.61 

Cobalt-60 pCi/g 0 11 89 0.021 0.055 0.008 0.137 0.06 

Neptunium-237 pCi/g 0 89 89 0.157 0.659 0.039 1.61 0.667 

Plutonium-238 pCi/g 72 141 285 0.0 0.638 0.25 11.5 0.679 

Plutonium-239, 
Plutonium-240 

pCi/g 175 200 285 0.003 0.919 0.223 13.4 0.95 

Potassium-40 pCi/g 0 89 89 18.1 28 0.448 33.8 28.1 

Sodium-22 pCi/g 0 6 89 0.022 0.055 0.038 0.082 0.086 

Strontium-90 pCi/g 31 115 286 0.024 0.414 0.056 2.64 0.425 

Tritium pCi/L 71 74 81 82.5 1,450 430 9,930 1,550 

Tritium pCi/g 11 74 194 0.0 0.719 0.472 5.1 0.826 

Uranium-234 pCi/g 21 281 281 0.042 0.874 0.081 1.91 0.883 

Uranium-235, 
Uranium-236 

pCi/g 4 244 281 0.011 0.081 0.03 0.214 0.084 

Uranium-238 pCi/g 1 281 281 0.037 0.901 0.083 2.16 0.911 

Uranium (calculated) µg/g 0 188 188 0.11 1.99 1.5 6.51 2.2 

Gross Alpha pCi/g 154 274 275 1.7 16.7 2.43 59.3 17 

Gross Beta pCi/g 268 276 276 6.64 37.6 2.91 74.3 37.9 

Gross Gamma pCi/g 0 199 202 1.48 10.5 1.5 36.6 10.7 

Ancho Canyon a          

Americium-241 pCi/g 7 21 50 0.0 0.042 0.039 0.239 0.059 

Cesium-137 pCi/g 6 47 47 0.013 0.175 0.086 0.724 0.2 

Cobalt-60 pCi/g 0 1 21 – 0.021 – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/g 0 21 21 0.157 0.502 0.294 1.33 0.628 

Plutonium-238 pCi/g 2 9 48 0.001 0.009 0.007 0.019 0.013 

Plutonium-239, 
Plutonium-240 

pCi/g 16 22 48 0.006 0.064 0.06 0.665 0.089 

Potassium-40 pCi/g 0 21 21 18.1 26.7 1.88 31.4 27.5 

Sodium-22 pCi/g 0 1 21 – 0.022 – – – 

Strontium-90 pCi/g 5 20 50 0.054 0.149 0.022 0.375 0.158 

Tritium pCi/L 3 5 7 85.6 368 399 1,610 718 

Tritium pCi/g 1 17 41 0.0 12.4 22.7 134 23.2 

Uranium-234 pCi/g 0 47 47 0.281 0.758 0.144 1.59 0.799 

Uranium-235, 
Uranium-236 

pCi/g 0 40 47 0.017 0.066 0.024 0.147 0.073 

Uranium-238 pCi/g 0 47 47 0.225 0.845 0.204 2.01 0.903 

Uranium (calculated) µg/g 0 37 37 0.09 2.03 1.53 6.04 2.52 

Gross Alpha pCi/g 15 47 47 1.7 11 3.18 22.5 11.9 

Gross Beta pCi/g 37 47 47 12.4 29.3 6.3 42 31.1 

Gross Gamma pCi/g 0 42 43 4.88 7.84 1.2 16.7 8.2 

Bayo Canyon b          

Americium-241 pCi/g 0 4 11 0.007 0.018 0.013 0.049 0.031 

Cesium-137 pCi/g 0 9 11 0.012 0.038 0.011 0.09 0.046 

Cobalt-60 pCi/g 0 0 4 – – – – – 

Neptunium-237 pCi/g 0 4 4 0.383 0.525 0.083 0.583 0.606 

Plutonium-238 pCi/g 0 2 11 0.0 0.01 - 0.02 - 

Plutonium-239, 
Plutonium-240 

pCi/g 0 0 11 – – – – – 

Potassium-40 pCi/g 0 4 4 24.5 25.6 0.66 28.3 26.2 

Sodium-22 pCi/g 0 2 4 0.013 0.019 – 0.024 – 

Strontium-90 pCi/g 0 0 10 – – – – – 

Tritium pCi/L 1 2 2 139 325 – 510 – 

Tritium pCi/g 0 1 7 – 0.003 – – – 

Uranium-234 pCi/g 0 11 11 0.625 0.959 0.24 1.3 1.1 

Uranium-235, 
Uranium-236 

pCi/g 0 11 11 0.031 0.084 0.043 0.144 0.11 

Uranium-238 pCi/g 0 11 11 0.597 0.989 0.262 1.41 1.14 

Uranium (calculated) µg/g 0 8 8 0.22 2.27 1.81 4.23 3.52 

Gross Alpha pCi/g 2 10 10 5.78 10.7 3.03 16.8 12.6 

Gross Beta pCi/g 2 10 10 23 30.3 4.42 36.5 33.1 

Gross Gamma pCi/g 0 10 10 5.96 8.39 2.3 13.6 9.82 

Cañada del Buey Canyon c          

Americium-241 pCi/g 2 6 11 0.018 0.035 0.013 0.083 0.045 

Cesium-137 pCi/g 0 12 12 0.017 0.094 0.052 0.293 0.123 

Cobalt-60 pCi/g 0 0 5 – – – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/g 0 5 5 0.163 0.432 0.302 0.879 0.697 

Plutonium-238 pCi/g 0 6 11 0.0 0.059 0.057 0.140 0.105 

Plutonium-239, 
Plutonium-240 

pCi/g 1 8 11 0.013 0.04 0.009 0.075 0.047 

Potassium-40 pCi/g 0 5 5 26.5 28.6 0.271 31.5 28.9 

Sodium-22 pCi/g 0 0 5 – – – – – 

Strontium-90 pCi/g 0 2 12 0.057 0.077 – 0.096 – 

Tritium pCi/L 2 2 2 943 977 – 1,010 – 

Tritium pCi/g 0 7 9 0.0 0.025 0.02 0.053 0.04 

Uranium-234 pCi/g 0 11 11 0.675 0.977 0.115 1.39 1.05 

Uranium-235, 
Uranium-236 

pCi/g 0 9 11 0.027 0.096 0.09 0.414 0.155 

Uranium-238 pCi/g 0 11 11 0.59 0.928 0.096 1.44 0.984 

Uranium (calculated) µg/g 0 6 6 0.27 1.89 1.41 2.97 3.02 

Gross Alpha pCi/g 1 12 12 10 17.7 2.81 24.1 19.3 

Gross Beta pCi/g 2 12 12 15.8 39 10.8 63.3 45.1 

Gross Gamma pCi/g 0 9 9 6.2 8.25 1.39 10.7 9.16 

Chaquehui Canyon b          

Americium-241 pCi/g 0 2 4 0.003 0.008 – 0.013 – 

Cesium-137 pCi/g 1 4 4 0.128 0.312 0.291 0.746 0.597 

Cobalt-60 pCi/g 0 0 2 – – – – – 

Neptunium-237 pCi/g 0 2 2 0.635 0.796 – 0.956 – 

Plutonium-238 pCi/g 0 1 4 – 0.009 – – – 

Plutonium-239, 
Plutonium-240 

pCi/g 1 3 4 0.008 0.015 0.006 0.02 0.021 

Potassium-40 pCi/g 0 2 2 13.7 17.5 – 21.3 – 

Sodium-22 pCi/g 0 0 2 – – – – – 

Strontium-90 pCi/g 0 3 4 0.113 0.195 0.08 0.272 0.285 

Tritium pCi/L 1 1 1 – 2,300 – – – 

Tritium pCi/g 0 0 3 – – – – – 

Uranium-234 pCi/g 1 4 4 1.03 1.55 0.761 2.67 2.29 

Uranium-235, 
Uranium-236 

pCi/g 0 4 4 0.058 0.086 0.035 0.135 0.12 

Uranium-238 pCi/g 0 4 4 0.884 1.35 0.517 2.07 1.85 

Uranium (calculated) µg/g 0 3 3 0.34 3.27 2.94 6.211 6.6 

Gross Alpha pCi/g 2 4 4 7.19 17.8 8.87 26.1 26.5 

Gross Beta pCi/g 2 4 4 23.7 32 8.17 42.9 40 

Gross Gamma pCi/g 0 3 3 7.16 8.01 1 9.11 9.14 

Fence Canyon c          

Americium-241 pCi/g 1 4 8 0.014 0.018 0.005 0.032 0.023 

Cesium-137 pCi/g 1 8 8 0.044 0.208 0.209 0.574 0.353 

Cobalt-60 pCi/g 0 1 4 – 0.026 – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/g 0 4 4 0.6 0.928 0.229 1.09 1.15 

Plutonium-238 pCi/g 0 1 8 – 0.003 – – – 

Plutonium-239, 
Plutonium-240 

pCi/g 1 2 8 0.016 0.023 – 0.03 – 

Potassium-40 pCi/g 0 4 4 25.7 26.3 0.801 27.1 27.1 

Sodium-22 pCi/g 0 0 4 – – – – – 

Strontium-90 pCi/g 0 2 8 0.163 0.174 – 0.185 – 

Tritium pCi/L 0 0 0 – – – – – 

Tritium pCi/g 0 2 6 1.46 3.28 – 5.1 – 

Uranium-234 pCi/g 0 8 8 0.683 0.98 0.062 1.12 1.02 

Uranium-235, 
Uranium-236 

pCi/g 0 8 8 0.055 0.09 0.04 0.199 0.118 

Uranium-238 pCi/g 0 8 8 0.743 1.023 0.059 1.27 1.06 

Uranium (calculated) µg/g 0 6 6 0.32 2.14 1.57 3.8 3.4 

Gross Alpha pCi/g 0 8 8 4.86 18.6 8.71 28.1 24.6 

Gross Beta pCi/g 2 8 8 20.7 35.1 9.97 46.3 42 

Gross Gamma pCi/g 0 6 7 7.9 10.4 1.2 11.4 11.4 

Frijoles Canyon a          

Americium-241 pCi/g 2 5 16 0.016 0.022 0.005 0.026 0.027 

Cesium-137 pCi/g 1 16 16 0.057 0.224 0.147 0.685 0.296 

Cobalt-60 pCi/g 0 0 3 – – – – – 

Neptunium-237 pCi/g 0 3 3 0.266 0.433 0.237 0.889 0.701 

Plutonium-238 pCi/g 0 3 15 0.0 0.008 0.01 0.019 0.02 

Plutonium-239, 
Plutonium-240 

pCi/g 5 7 15 0.009 0.024 0.004 0.053 0.026 

Potassium-40 pCi/g 0 3 3 17.6 27.6 5.94 31.8 34.3 

Sodium-22 pCi/g 0 1 3 – 0.024 – – – 

Strontium-90 pCi/g 0 7 15 0.059 0.138 0.002 0.223 0.14 

Tritium pCi/L 0 1 5 – 92.3 – – – 

Tritium pCi/g 1 2 11 0.031 72.5 – 145 – 

Uranium-234 pCi/g 0 16 16 0.376 1.11 0.297 2.1 1.25 

Uranium-235, 
Uranium-236 

pCi/g 0 15 16 0.02 0.072 0.018 0.13 0.081 

Uranium-238 pCi/g 0 16 16 0.43 1.08 0.259 2.14 1.21 

Uranium (calculated) µg/g 0 10 10 0.18 2.24 2 6.42 3.48 

Gross Alpha pCi/g 9 17 17 9.44 14.3 2.27 21.7 15.4 

Gross Beta pCi/g 15 17 17 18.4 31.9 4.86 42.6 34.2 

Gross Gamma pCi/g 0 12 12 1.46 8.71 1.84 13.2 9.75 

Guaje Canyon b          

Americium-241 pCi/g 0 9 17 0.006 0.018 0.009 0.039 0.023 

Cesium-137 pCi/g 3 14 18 0.013 0.27 0.232 0.883 0.392 

Cobalt-60 pCi/g 0 0 9 – – – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/g 0 9 9 0.175 0.657 0.129 1.12 0.741 

Plutonium-238 pCi/g 0 4 17 0.003 0.012 0.006 0.021 0.018 

Plutonium-239, 
Plutonium-240 

pCi/g 6 9 17 0.005 0.027 0.019 0.055 0.039 

Potassium-40 pCi/g 0 9 9 24.3 28.2 1.39 33.1 29.2 

Sodium-22 pCi/g 0 1 8 – 0.106 – – – 

Strontium-90 pCi/g 0 6 18 0.13 0.207 0.07 0.396 0.263 

Tritium pCi/L 1 1 3 – 797 – – – 

Tritium pCi/g 0 2 9 0.014 0.019 – 0.024 – 

Uranium-234 pCi/g 1 17 17 0.563 1.15 0.262 2.01 1.27 

Uranium-235, 
Uranium-236 

pCi/g 0 13 17 0.047 0.113 0.045 0.338 0.137 

Uranium-238 pCi/g 0 17 17 0.623 1.14 0.207 1.75 1.24 

Uranium (calculated) µg/g 0 10 10 0.23 2.2 1.65 3.8 3.22 

Gross Alpha pCi/g 6 17 17 6.24 14 2.78 23 15.5 

Gross Beta pCi/g 9 17 17 24.1 33.2 5.03 53 35.6 

Gross Gamma pCi/g 0 15 15 6.29 9.85 1.63 15.7 10.7 

Indio Canyon c          

Americium-241 pCi/g 0 2 5 0.011 0.019 – 0.027 – 

Cesium-137 pCi/g 0 5 5 0.085 0.151 0.063 0.235 0.206 

Cobalt-60 pCi/g 0 0 2 – – – – – 

Neptunium-237 pCi/g 0 2 2 0.277 0.299 – 0.321 – 

Plutonium-238 pCi/g 0 0 5 – – – – – 

Plutonium-239, 
Plutonium-240 

pCi/g 0 4 5 0.012 0.02 0.006 0.025 0.025 

Potassium-40 pCi/g 0 2 2 25.2 28.1 – 31 – 

Sodium-22 pCi/g 0 1 2 – 0.082 – – – 

Strontium-90 pCi/g 0 1 6 – 0.18 – – – 

Tritium pCi/L 0 0 0 – – – – – 

Tritium pCi/g 0 0 4 – – – – – 

Uranium-234 pCi/g 0 5 5 0.517 0.896 0.282 1.22 1.14 

Uranium-235, 
Uranium-236 

pCi/g 0 5 5 0.036 0.081 0.051 0.155 0.125 

Uranium-238 pCi/g 0 5 5 0.501 0.925 0.303 1.27 1.19 

Uranium (calculated) µg/g 0 3 3 0.24 1.64 1.47 3.17 3.3 

Gross Alpha pCi/g 1 5 5 3.76 12.6 7.04 18.7 18.7 

Gross Beta pCi/g 2 5 5 18.5 33.3 9.31 43.2 41.5 

Gross Gamma pCi/g 0 4 4 5.7 7.44 1.77 9.9 9.17 

Los Alamos Canyon a         

Americium-241 pCi/g 31 37 57 0.01 0.133 0.059 0.376 0.152 

Cesium-137 pCi/g 14 55 55 0.023 0.484 0.165 1.96 0.528 

Cobalt-60 pCi/g 0 1 18 – 0.02 – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/g 0 18 18 0.321 0.589 0.124 1.15 0.647 

Plutonium-238 pCi/g 5 22 57 0.0 0.02 0.007 0.053 0.023 

Plutonium-239, 
Plutonium-240 

pCi/g 47 48 57 0.013 0.212 0.067 1.26 0.231 

Potassium-40 pCi/g 0 18 18 22.7 27.3 0.636 31.3 27.6 

Sodium-22 pCi/g 0 0 18 – – – – – 

Strontium-90 pCi/g 3 23 58 0.066 0.622 0.237 3.24 0.719 

Tritium pCi/L 7 12 16 0.0 426 603 3,030 767 

Tritium pCi/g 4 19 41 0.002 1.94 3.04 6.46 3.3 

Uranium-234 pCi/g 0 56 56 0.334 0.822 0.1 1.39 0.849 

Uranium-235, 
Uranium-236 

pCi/g 0 49 56 0.018 0.07 0.036 0.152 0.08 

Uranium-238 pCi/g 0 56 56 0.338 0.785 0.092 1.48 0.809 

Uranium (calculated) µg/g 0 38 38 0.16 1.56 1.12 4.29 1.92 

Gross Alpha pCi/g 24 57 57 4.05 12.1 2.15 29.9 12.7 

Gross Beta pCi/g 51 57 57 16.9 34.3 3.68 49.5 35.2 

Gross Gamma pCi/g 0 41 42 2.09 8.41 0.408 17 8.53 

Mortandad Canyon a          

Americium-241 pCi/g 46 56 76 0.002 3.32 0.605 13.7 3.48 

Cesium-137 pCi/g 28 65 73 0.005 5.22 2.57 28.6 5.84 

Cobalt-60 pCi/g 0 7 24 0.023 0.07 0.006 0.137 0.074 

Neptunium-237 pCi/g 0 24 24 0.162 0.71 0.12 1.57 0.758 

Plutonium-238 pCi/g 47 53 74 0.002 1.61 0.597 11.5 1.77 

Plutonium-239, 
Plutonium-240 

pCi/g 42 53 74 0.003 2.85 0.694 13.4 3.03 

Potassium-40 pCi/g 0 24 24 21.7 28.9 0.11 33.8 29 

Sodium-22 pCi/g 0 5 24 0.02 0.027 0.005 0.032 0.031 

Strontium-90 pCi/g 15 47 72 0.024 0.625 0.238 2.64 0.693 

Tritium pCi/L 14 18 21 226 1,860 317 5,940 2,000 

Tritium pCi/g 3 18 49 0.0 6.62 12.8 96.1 12.5 

Uranium-234 pCi/g 16 75 75 0.042 0.857 0.233 1.91 0.91 

Uranium-235, 
Uranium-236 

pCi/g 2 61 75 0.019 0.081 0.033 0.214 0.09 

Uranium-238 pCi/g 0 75 75 0.037 0.868 0.231 2.16 0.921 

Uranium (calculated) µg/g 0 48 48 0.11 1.98 1.55 6.51 2.42 

Gross Alpha pCi/g 44 71 71 2.18 21.5 4.49 59.3 22.5 

Gross Beta pCi/g 65 71 71 21.4 43.4 3.29 74.3 44.1 

Gross Gamma pCi/g 0 55 56 5.12 16.5 6.96 145 18.4 

Pajarito Canyon a          

Americium-241 pCi/g 26 73 95 0.0 0.149 0.096 3.08 0.171 

Cesium-137 pCi/g 7 94 96 0.005 0.521 0.29 5.87 0.579 

Cobalt-60 pCi/g 0 2 33 0.049 0.052 – 0.054 – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/g 0 33 33 0.252 0.803 0.151 1.61 0.855 

Plutonium-238 pCi/g 15 57 96 0.0 0.12 0.047 1.31 0.132 

Plutonium-239, 
Plutonium-240 

pCi/g 50 74 96 0.002 0.299 0.147 3.81 0.333 

Potassium-40 pCi/g 0 33 33 20.5 27.7 0.742 35 28 

Sodium-22 pCi/g 0 1 33 – 0.043 – – – 

Strontium-90 pCi/g 6 28 97 0.031 0.299 0.148 1.14 0.354 

Tritium pCi/L 27 27 32 197 2,070 530 9,930 2,270 

Tritium pCi/g 1 32 61 0.003 7.0 11.8 103 11.1 

Uranium-234 pCi/g 4 95 95 0.31 0.921 0.077 1.69 0.937 

Uranium-235, 
Uranium-236 

pCi/g 1 85 95 0.0 0.079 0.029 0.196 0.085 

Uranium-238 pCi/g 0 95 95 0.221 0.915 0.087 1.86 0.933 

Uranium (calculated) µg/g 0 61 61 0.13 2.12 1.62 5.53 2.53 

Gross Alpha pCi/g 31 95 95 2.37 16.8 1.7 34.4 17.2 

Gross Beta pCi/g 46 95 95 17.9 38.5 2.69 62.3 39.1 

Gross Gamma pCi/g 0 62 62 4.73 9.99 0.778 19.1 10.2 

Potrillo Canyon c          

Americium-241 pCi/g 0 2 7 0.012 0.013 – 0.014 – 

Cesium-137 pCi/g 0 7 7 0.024 0.111 0.069 0.207 0.162 

Cobalt-60 pCi/g 0 0 3 – – – – – 

Neptunium-237 pCi/g 0 3 3 0.368 0.508 0.198 0.755 0.732 

Plutonium-238 pCi/g 0 1 7 – 0.016 – – – 

Plutonium-239, 
Plutonium-240 

pCi/g 0 1 7 – 0.027 – – – 

Potassium-40 pCi/g 0 3 3 25.3 27.3 2.76 30.1 30.4 

Sodium-22 pCi/g 0 0 3 – – – – – 

Strontium-90 pCi/g 0 2 6 0.107 0.112 – 0.116 – 

Tritium pCi/L 0 0 0 – – – – – 

Tritium pCi/g 0 1 6 – 2.18 – – – 

Uranium-234 pCi/g 0 7 7 0.364 0.766 0.256 1.09 0.956 

Uranium-235, 
Uranium-236 

pCi/g 0 7 7 0.033 0.084 0.05 0.153 0.121 

Uranium-238 pCi/g 0 7 7 0.419 0.833 0.257 1.1 1.02 

Uranium (calculated) µg/g 0 5 5 0.33 1.41 1.12 2.61 2.39 

Gross Alpha pCi/g 1 6 6 3.59 12.1 5 16.3 16.1 

Gross Beta pCi/g 1 7 7 18.2 33.1 10.7 45.2 41 

Gross Gamma pCi/g 0 6 6 1.48 6.46 1.57 8.43 7.71 

Pueblo Canyon a          

Americium-241 pCi/g 15 29 35 0.011 0.184 0.18 1.32 0.25 

Cesium-137 pCi/g 4 36 37 0.0 0.378 0.348 2.11 0.491 

Cobalt-60 pCi/g 0 0 13 – – – – – 
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7/9/2007 Concurrence Draft F-63 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/g 0 13 13 0.261 0.709 0.032 1.51 0.726 

Plutonium-238 pCi/g 4 18 35 0.005 0.018 0.01 0.046 0.022 

Plutonium-239, 
Plutonium-240 

pCi/g 27 30 35 0.015 2.7 1.37 12.5 3.19 

Potassium-40 pCi/g 0 13 13 26 29.1 0.493 33.1 29.4 

Sodium-22 pCi/g 0 1 13 – 0.021 – – – 

Strontium-90 pCi/g 0 23 34 0.051 0.175 0.056 0.386 0.199 

Tritium pCi/L 1 6 7 160 325 – 544 – 

Tritium pCi/g 0 3 27 0.006 0.254 0.351 0.818 0.65 

Uranium-234 pCi/g 0 35 35 0.343 1.08 0.245 2.32 1.16 

Uranium-235, 
Uranium-236 

pCi/g 0 29 35 0.012 0.086 0.021 0.149 0.093 

Uranium-238 pCi/g 0 35 35 0.391 0.993 0.126 2.03 1.04 

Uranium (calculated) µg/g 0 23 23 0.13 1.93 1.39 4.47 2.5 

Gross Alpha pCi/g 3 36 36 3.13 15.4 3.54 28.3 16.6 

Gross Beta pCi/g 9 36 36 23.5 33.7 4.41 46 35.1 

Gross Gamma pCi/g 0 29 29 5.17 9.35 1.01 12.9 9.72 

Sandia Canyon a          

Americium-241 pCi/g 0 11 30 0.002 0.015 0.005 0.022 0.018 

Cesium-137 pCi/g 0 22 29 0.004 0.056 0.004 0.139 0.057 

Cobalt-60 pCi/g 0 3 10 0.024 0.028 0.001 0.031 0.029 

Neptunium-237 pCi/g 0 10 10 0.223 0.826 0.178 2.04 0.937 

Plutonium-238 pCi/g 3 10 30 0.0 0.015 0.006 0.044 0.019 

Plutonium-239, 
Plutonium-240 

pCi/g 2 11 30 0.0 0.025 0.012 0.043 0.032 

Potassium-40 pCi/g 0 10 10 21.4 27.6 0.707 34.8 28 

Sodium-22 pCi/g 0 1 10 – 0.023 – – – 

Strontium-90 pCi/g 0 6 27 0.042 0.074 0.027 0.111 0.096 

Tritium pCi/L 2 4 6 108 543 596 1,270 1,130 

Tritium pCi/g 0 2 24 0.053 0.374 – 0.696 – 

Uranium-234 pCi/g 1 30 30 0.05 0.952 0.46 2.71 1.12 

Uranium-235, 
Uranium-236 

pCi/g 1 23 30 0.012 0.084 0.045 0.246 0.103 

Uranium-238 pCi/g 1 30 30 0.056 0.933 0.479 2.66 1.11 

Uranium (calculated) µg/g 0 19 19 0.14 2.16 1.7 7.51 2.92 

Gross Alpha pCi/g 7 26 27 4.26 12.9 4.11 25.9 14.5 

Gross Beta pCi/g 15 27 27 6.64 33.4 4.56 52.9 35.1 

Gross Gamma pCi/g 0 26 26 5.08 9 0.758 17.3 9.3 

Water Canyon a          

Americium-241 pCi/g 2 42 68 0.004 0.033 0.016 0.155 0.038 

Cesium-137 pCi/g 10 66 66 0.007 0.22 0.102 1.14 0.245 

Cobalt-60 pCi/g 0 1 16 – 0.056 – – – 
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F-64 Concurrence Draft 7/9/2007 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Neptunium-237 pCi/g 0 16 16 0.091 0.455 0.159 0.955 0.533 

Plutonium-238 pCi/g 0 23 68 0.0 0.018 0.023 0.166 0.027 

Plutonium-239, 
Plutonium-240 

pCi/g 11 39 68 0.003 0.057 0.041 0.721 0.07 

Potassium-40 pCi/g 0 16 16 24.5 28.3 0.725 32.9 28.7 

Sodium-22 pCi/g 0 3 16 0.022 0.03 0.011 0.04 0.042 

Strontium-90 pCi/g 2 30 68 0.044 0.12 0.034 0.285 0.133 

Tritium pCi/L 17 22 24 82.5 217 172 541 289 

Tritium pCi/g 1 8 68 0.0 2.13 2.20 6.59 3.66 

Uranium-234 pCi/g 0 68 48 0.314 0.742 0.045 1.31 0.752 

Uranium-235, 
Uranium-236 

pCi/g 0 53 68 0.016 0.071 0.016 0.17 0.075 

Uranium-238 pCi/g 0 68 68 0.273 0.786 0.09 1.74 0.808 

Uranium (calculated) µg/g 0 39 39 0.11 1.77 1.29 4.58 2.18 

Gross Alpha pCi/g 21 69 69 2.53 12.2 2.72 26.9 12.9 

Gross Beta pCi/g 32 69 69 8.22 33.1 2.62 50.5 33.7 

Gross Gamma pCi/g 0 42 42 5.45 7.98 0.94 12 8.27 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, pCi/g = picocuries per 
gram, µg/L = micrograms per liter. 
a Canyon sampling stations are at both onsite and perimeter locations. 
b Perimeter Stations.  Canyon sampling stations are at perimeter locations. 
c Canyon sampling stations are at onsite locations. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 
 

Table F–22  Radiochemical Statistical Analysis of Runoff from 2001 through 2005  
2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Regional Stations 

Americium-241 pCi/L 0 6 34 0.003 0.043 0.045 0.116 0.08 

Cesium-137 pCi/L 0 5 31 0.54 2.44 1.28 3.75 3.56 

Cobalt-60 pCi/L 0 2 19 1.25 1.28 – 1.3 – 

Neptunium-237 pCi/L 0 0 19 – – – – – 

Plutonium-238 pCi/L 0 3 35 0.018 0.029 0.017 0.049 0.049 

Plutonium-239, 
Plutonium-240 

pCi/L 0 12 35 0.0 0.267 0.368 1.0 0.475 

Potassium-40 pCi/L 0 16 19 7.19 42.5 27.5 90.2 56 

Radium-226 pCi/L 0 3 5 0.245 1.77 2.56 4.72 4.66 

Radium-228 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 1 19 – 2.51 – – – 

Strontium-90 pCi/L 0 14 34 0.093 0.227 0.171 0.694 0.316 

Tritium pCi/L 0 5 24 74.8 118 21.5 199 137 

Uranium-234 pCi/L 0 36 36 0.271 7.97 13.9 108 12.5 
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7/9/2007 Concurrence Draft F-65 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Uranium-235, 
Uranium-236 

pCi/L 0 33 36 0.025 0.689 1.26 9.55 1.12 

Uranium-238 pCi/L 0 36 36 0.173 7.85 14.5 111 12.6 

Uranium (calculated) µg/L 0 26 26 0.0 2.43 2.24 12.5 3.29 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 4 31 34 0.736 17.6 26.9 235 27.1 

Gross Beta pCi/L 0 34 34 1.34 32.3 51.9 298 49.7 

Gross Gamma pCi/L 0 10 29 59.3 201 202 499 326 

Perimeter Stations 

Americium-241 pCi/L 25 139 215 0.005 1.05 0.378 11.6 1.11 

Cesium-137 pCi/L 3 81 207 0.0 7.95 1.9 68.1 8.36 

Cobalt-60 pCi/L 0 36 149 0.517 3.6 3.09 13.5 4.61 

Neptunium-237 pCi/L 0 44 149 0.141 11.2 6 28.8 13 

Plutonium-238 pCi/L 3 84 214 0.0 0.231 0.098 2.84 0.252 

Plutonium-239, 
Plutonium-240 

pCi/L 23 144 214 0.0 5.65 3.81 106 6.27 

Potassium-40 pCi/L 0 137 148 1 69.4 67.3 327 80.7 

Radium-226 pCi/L 0 10 15 0.161 0.365 0.069 0.6 0.407 

Radium-228 pCi/L 0 1 2 – 0.481 – – – 

Sodium-22 pCi/L 0 8 149 0.216 2.37 0.347 3.56 2.61 

Strontium-90 pCi/L 14 151 208 0.062 4.32 1.66 35.1 4.59 

Tritium pCi/L 2 90 182 50.9 179 58.1 1,410 191 

Uranium-234 pCi/L 10 188 211 0.038 8.14 5.45 88.9 8.92 

Uranium-235, 
Uranium-236 

pCi/L 1 155 211 0.008 0.732 0.337 7.28 0.785 

Uranium-238 pCi/L 8 188 211 0.022 8.37 5.46 91.9 9.15 

Uranium (calculated) µg/L 0 171 172 0.0 5.9 4.79 135 6.62 

Uranium (measured) µg/L 0 89 89 0.03 2.05 3.5 13.5 2.78 

Gross Alpha pCi/L 9 167 212 0.548 189 124 3,070 208 

Gross Beta pCi/L 8 201 212 0.636 251 189 4,630 278 

Gross Gamma pCi/L 0 16 61 57.6 186 148 1,110 259 

Onsite Stations 

Americium-241 pCi/L 38 356 542 0.0 13.1 24.8 583 15.7 

Cesium-137 pCi/L 3 188 498 0.0 12 5.81 104 12.9 

Cobalt-60 pCi/L 0 66 289 0.033 4 3.54 10.7 4.84 

Neptunium-237 pCi/L 0 75 287 1.96 12.1 7.75 40.3 13.9 

Plutonium-238 pCi/L 20 240 531 0.0 13.7 28.5 685 17.3 

Plutonium-239, 
Plutonium-240 

pCi/L 55 330 531 0.0 11.1 17 775 13 

Potassium-40 pCi/L 0 266 288 0.0 78.4 112 709 91.8 

Radium-226 pCi/L 0 28 36 0.123 0.349 0.302 1.45 0.461 
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F-66 Concurrence Draft 7/9/2007 

2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Radium-228 pCi/L 0 5 6 0.537 1.55 0.994 2.83 2.42 

Sodium-22 pCi/L 0 13 289 0.814 2.84 1.11 4.32 3.44 

Strontium-90 pCi/L 31 355 502 0.052 3.95 1.28 78.8 4.08 

Tritium pCi/L 13 209 370 54.4 326 139 12,900 345 

Uranium-234 pCi/L 27 472 506 0.013 10.6 3.67 354 10.9 

Uranium-235, 
Uranium-236 

pCi/L 2 360 513 0.0 0.947 0.218 65.5 0.97 

Uranium-238 pCi/L 26 485 515 0.015 13.8 6.85 2,220 14.4 

Uranium (calculated) µg/L 0 465 465 0.0 7.62 8.54 249 8.4 

Uranium (measured) µg/L 0 212 212 0.025 7.05 22.8 238 10.1 

Gross Alpha pCi/L 26 411 495 0.193 162 91.4 2,600 171 

Gross Beta pCi/L 20 469 488 0.809 199 129 5,370 211 

Gross Gamma pCi/L 0 74 175 55 180 74.8 1,990 197 

Ancho Canyon b          

Americium-241 pCi/L 0 2 7 0.017 0.019 – 0.021 – 

Cesium-137 pCi/L 0 2 6 2.47 2.7 – 2.93 – 

Cobalt-60 pCi/L 0 1 5 – 2.42 – – – 

Neptunium-237 pCi/L 0 1 5 – 13.9 – – – 

Plutonium-238 pCi/L 0 1 7 – 0.01 – – – 

Plutonium-239, 
Plutonium-240 

pCi/L 0 0 7 – – – – – 

Potassium-40 pCi/L 0 2 5 15.8 29.5 – 43.2 – 

Radium-226 pCi/L 0 0 1 – – – – – 

Radium-228 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 0 5 – – – – – 

Strontium-90 pCi/L 0 0 6 – – – – – 

Tritium pCi/L 0 1 5 – 112 – – – 

Uranium-234 pCi/L 0 7 7 0.061 0.117 0.034 0.171 0.142 

Uranium-235, 
Uranium-236 

pCi/L 0 0 7 – – – – – 

Uranium-238 pCi/L 0 6 7 0.037 0.054 0.008 0.103 0.06 

Uranium (calculated) µg/L 0 8 8 0.09 9.48 16.1 33.5 20.7 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 0 1 7 – 1.19 – – – 

Gross Beta pCi/L 0 3 7 1.11 1.89 0.392 2.12 2.34 

Gross Gamma pCi/L 0 1 6 – 78.3 – – – 

Frijoles Canyon b          

Americium-241 pCi/L 0 5 16 0.018 0.095 0.098 0.542 0.181 

Cesium-137 pCi/L 0 2 15 1.5 2.45 – 3.39 – 

Cobalt-60 pCi/L 0 3 11 1.46 1.83 0.53 2.44 2.43 

Neptunium-237 pCi/L 0 4 11 12.1 12.6 5.33 22.2 17.82 

Plutonium-238 pCi/L 0 2 16 0.046 0.052 – 0.057 – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Plutonium-239, 
Plutonium-240 

pCi/L 0 4 16 0.0 0.467 0.87 1.77 1.32 

Potassium-40 pCi/L 0 8 11 2.49 22.3 15.3 43.2 32.8 

Radium-226 pCi/L 0 1 3 – 0.161 – – – 

Radium-228 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 0 11 – – – – – 

Strontium-90 pCi/L 1 4 16 0.062 0.726 0.939 3.63 1.65 

Tritium pCi/L 0 7 16 58.3 118 47.3 219 153 

Uranium-234 pCi/L 0 12 15 0.038 0.207 0.187 1.37 0.313 

Uranium-235, 
Uranium-236 

pCi/L 0 4 15 0.046 0.07 0.027 0.098 0.096 

Uranium-238 pCi/L 0 12 15 0.027 0.166 0.219 1.39 0.29 

Uranium (calculated) µg/L 0 10 10 0.057 0.119 0.048 0.19 0.149 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 0 7 16 0.548 10 14.6 47.3 20.8 

Gross Beta pCi/L 0 15 16 0.636 9.91 13.1 128 16.6 

Gross Gamma pCi/L 0 3 13 57.6 68.5 15.3 92.6 85.8 

Guaje Canyon a          

Americium-241 pCi/L 6 20 32 0.018 0.361 0.239 1.52 0.466 

Cesium-137 pCi/L 3 20 30 0.0 6.98 3.2 15.8 8.39 

Cobalt-60 pCi/L 0 0 4 – – – – – 

Neptunium-237 pCi/L 0 0 4 – – – – – 

Plutonium-238 pCi/L 0 8 32 0.065 0.361 0.011 0.699 0.369 

Plutonium-239, 
Plutonium-240 

pCi/L 7 18 32 0.012 1.2 1.32 3.93 1.81 

Potassium-40 pCi/L 0 3 4 30.6 65.1 55.4 178 128 

Radium-226 pCi/L 0 2 2 0.486 0.543 – 0.6 – 

Radium-228 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 0 4 – – – – – 

Strontium-90 pCi/L 12 28 31 0.212 7.84 5.14 26.8 9.74 

Tritium pCi/L 2 6 16 84.3 151 24.2 268 171 

Uranium-234 pCi/L 8 31 34 0.039 30.9 26.4 354 40.2 

Uranium-235, 
Uranium-236 

pCi/L 1 27 33 0.0 1.82 1.28 15.2 2.3 

Uranium-238 pCi/L 7 30 33 0.033 27.2 25.1 334 36.2 

Uranium (calculated) µg/L 0 28 28 0.059 13.3 17.4 137 19.7 

Uranium (measured) µg/L 0 0 0 – – – – – 

Gross Alpha pCi/L 7 25 31 0.9 343 385 3,070 494 

Gross Beta pCi/L 6 30 30 2.29 446 576 5,370 652 

Gross Gamma pCi/L 0 7 19 85.2 334 546 1,110 739 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Los Alamos Canyon b          

Americium-241 pCi/L 9 92 121 0.0 1.26 1.1 16.1 1.48 

Cesium-137 pCi/L 0 51 115 0.685 9.43 2.86 68.1 10.2 

Cobalt-60 pCi/L 0 22 80 0.033 2.97 1.46 5.87 3.58 

Neptunium-237 pCi/L 0 27 80 3.41 11.6 5.79 26.7 13.8 

Plutonium-238 pCi/L 2 62 117 0.0 0.212 0.09 1.4 0.235 

Plutonium-239, 
Plutonium-240 

pCi/L 23 90 117 0.002 2.87 0.592 19.6 2.99 

Potassium-40 pCi/L 0 77 80 0.0 69.8 67.5 277 84.9 

Radium-226 pCi/L 0 7 8 0.205 0.35 0.084 0.542 0.412 

Radium-228 pCi/L 0 1 2 – 0.481 – – – 

Sodium-22 pCi/L 0 4 80 2.45 3.09 0.363 3.56 3.45 

Strontium-90 pCi/L 0 92 113 0.115 6.55 4.37 78.8 7.44 

Tritium pCi/L 0 60 102 50.9 144 49.4 400 156 

Uranium-234 pCi/L 2 104 115 0.048 6.09 4.87 149 7.03 

Uranium-235, 
Uranium-236 

pCi/L 0 92 115 0.017 0.567 0.216 6.04 0.611 

Uranium-238 pCi/L 0 104 115 0.022 6.09 4.89 147 7.03 

Uranium (calculated) µg/L 0 122 122 0.02 8.23 5.63 102 9.23 

Uranium (measured) µg/L 0 66 66 0.03 2.71 4.43 21.6 3.78 

Gross Alpha pCi/L 2 94 114 0.575 120 107 848 142 

Gross Beta pCi/L 0 108 114 1.58 130 132 1,140 155 

Gross Gamma pCi/L 0 6 13 70.8 226 428 814 568 

Mortandad Canyon b          

Americium-241 pCi/L 17 94 137 0.009 28.9 48.3 583 38.7 

Cesium-137 pCi/L 3 53 125 0.22 27.5 24.2 104 34 

Cobalt-60 pCi/L 0 22 98 1.13 1.88 1.92 7.99 2.68 

Neptunium-237 pCi/L 0 32 98 1.98 12.1 8.2 40.3 14.9 

Plutonium-238 pCi/L 11 84 132 0.0 32.4 64.5 685 46.2 

Plutonium-239, 
Plutonium-240 

pCi/L 19 89 133 0.0 22.5 44.3 608 31.7 

Potassium-40 pCi/L 0 86 98 0.055 72.9 88.5 630 91.6 

Radium-226 pCi/L 0 17 20 0.167 0.285 0.229 1.45 0.394 

Radium-228 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 6 98 0.814 2.35 0.913 4.13 3.09 

Strontium-90 pCi/L 9 87 128 0.1 2.5 2.42 43.9 3 

Tritium pCi/L 3 52 80 78 1,090 1,042 12,900 1,370 

Uranium-234 pCi/L 4 118 124 0.03 3.76 4.74 55 4.62 

Uranium-235, 
Uranium-236 

pCi/L 0 95 124 0.0 0.354 0.484 4.6 0.451 

Uranium-238 pCi/L 2 119 125 0.015 4 5.18 67.2 4.93 

Uranium (calculated) µg/L 0 64 64 0.018 3.93 4.32 45.8 4.99 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Uranium (measured) µg/L 0 35 35 0.079 3.46 8.45 48.3 6.25 

Gross Alpha pCi/L 4 107 125 0.605 148 150 2,290 176 

Gross Beta pCi/L 2 119 123 1.6 120 109 2,210 139 

Gross Gamma pCi/L 0 20 54 58.4 335 266 1,990 451 

Pajarito Canyon b          

Americium-241 pCi/L 9 134 214 0.004 0.479 0.425 10.1 0.551 

Cesium-137 pCi/L 0 61 192 1.21 6.62 3.1 46.8 7.4 

Cobalt-60 pCi/L 0 24 104 0.495 4.34 3.9 10.7 5.9 

Neptunium-237 pCi/L 0 26 102 2.42 11.3 8.83 28 14.6 

Plutonium-238 pCi/L 5 85 212 0.0 0.167 0.116 0.985 0.192 

Plutonium-239, 
Plutonium-240 

pCi/L 11 123 212 0.002 0.931 0.931 7.65 1.1 

Potassium-40 pCi/L 0 97 103 4.31 79.2 117 709 102 

Radium-226 pCi/L 0 5 8 0.14 0.312 0.16 0.566 0.453 

Radium-228 pCi/L 0 4 4 0.537 1.68 1.1 2.83 2.76 

Sodium-22 pCi/L 0 7 104 1.87 3 1.24 4.32 3.92 

Strontium-90 pCi/L 11 133 197 0.052 2.37 1.71 71.9 2.66 

Tritium pCi/L 6 93 160 62.9 238 45.9 1,980 248 

Uranium-234 pCi/L 14 181 198 0.013 9.5 5.05 331 10.2 

Uranium-235, 
Uranium-236 

pCi/L 2 129 206 0.0 1.16 0.878 65.5 1.31 

Uranium-238 pCi/L 17 195 207 0.02 20.8 29 2,220 24.9 

Uranium (calculated) µg/L 0 170 170 0.0 6.24 9.65 249 7.69 

Uranium (measured) µg/L 0 88 88 0.03 7.75 29 238 13.8 

Gross Alpha pCi/L 10 158 194 0.193 121 73.5 1,630 132 

Gross Beta pCi/L 9 180 190 0.809 145 102 3,160 160 

Gross Gamma pCi/L 0 29 55 55 118 51.8 430 137 

Pueblo Canyon b          

Americium-241 pCi/L 19 75 102 0.013 1.30 0.951 67.3 1.52 

Cesium-137 pCi/L 0 42 97 0.0 5.1 3.17 28.3 6.06 

Cobalt-60 pCi/L 0 13 66 2.21 5.44 5.08 13.5 8.2 

Neptunium-237 pCi/L 0 15 66 0.141 10.5 4.01 24.5 12.6 

Plutonium-238 pCi/L 3 43 99 0.0 0.282 0.31 5.55 0.375 

Plutonium-239, 
Plutonium-240 

pCi/L 16 84 99 0.009 12.5 11.55 775 15 

Potassium-40 pCi/L 0 65 65 3.67 81 78 343 99.9 

Radium-226 pCi/L 0 4 5 0.274 0.31 0.004 0.352 0.314 

Radium-228 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 2 66 0.216 0.938 – 1.66 – 

Strontium-90 pCi/L 2 82 96 0.086 2.88 3.12 21.3 3.56 

Tritium pCi/L 0 38 74 57.4 183 112 1,410 219 

Uranium-234 pCi/L 2 93 97 0.038 8.86 9.64 88.9 10.8 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Uranium-235, 
Uranium-236 

pCi/L 0 85 97 0.008 0.621 0.623 7.28 0.754 

Uranium-238 pCi/L 1 93 97 0.066 8.68 9.8 91.9 10.7 

Uranium (calculated) µg/L 0 46 47 0.004 12.6 10.5 81.8 15.7 

Uranium (measured) µg/L 0 27 27 0.03 2.24 3.66 11.5 3.62 

Gross Alpha pCi/L 2 88 97 0.61 163 180 1,800 201 

Gross Beta pCi/L 2 96 97 1.54 267 320 3,010 331 

Gross Gamma pCi/L 0 9 25 58.4 152 137 820 241 

Sandia Canyon b          

Americium-241 pCi/L 0 20 56 0.01 0.041 0.014 0.111 0.047 

Cesium-137 pCi/L 0 10 57 1.62 3.74 1.71 9.61 4.8 

Cobalt-60 pCi/L 0 9 39 1.04 3.39 1.38 5.63 4.29 

Neptunium-237 pCi/L 0 11 39 1.96 13.7 0.387 22.9 13.9 

Plutonium-238 pCi/L 0 9 57 0.025 0.051 0.011 0.097 0.058 

Plutonium-239, 
Plutonium-240 

pCi/L 0 20 57 0.005 0.083 0.034 0.331 0.097 

Potassium-40 pCi/L 0 37 39 1.32 58.6 88.5 420 87.1 

Radium-226 pCi/L 0 1 2 – 0.176 – – – 

Radium-228 pCi/L 0 0 0 – – – – – 

Sodium-22 pCi/L 0 2 39 2.1 2.22 – 2.33 – 

Strontium-90 pCi/L 0 24 55 0.09 0.227 0.091 0.831 0.264 

Tritium pCi/L 2 26 49 54.4 132 49.4 533 151 

Uranium-234 pCi/L 1 55 57 0.022 2.24 1.71 69.1 2.69 

Uranium-235, 
Uranium-236 

pCi/L 0 39 57 0.019 0.201 0.17 4.83 0.254 

Uranium-238 pCi/L 1 51 57 0.045 2.36 1.79 70.9 2.85 

Uranium (calculated) µg/L 0 65 65 0.018 1.55 1.39 17.7 1.89 

Uranium (measured) µg/L 0 39 39 0.04 0.998 1.23 4 1.38 

Gross Alpha pCi/L 2 44 55 0.428 52.2 64.8 877 71.3 

Gross Beta pCi/L 1 54 55 3.41 43.3 27.9 524 50.8 

Gross Gamma pCi/L 0 7 27 82.8 139 65.7 343 188 

Water Canyon b          

Americium-241 pCi/L 3 53 72 0.0 0.101 0.079 1.18 0.122 

Cesium-137 pCi/L 0 27 65 0.0 4.92 2.57 15 5.89 

Cobalt-60 pCi/L 0 8 28 0.857 3 1.52 8.3 4.05 

Neptunium-237 pCi/L 0 3 28 7.05 12.1 4.54 15.9 17.2 

Plutonium-238 pCi/L 2 28 69 0.0 0.111 0.038 0.549 0.125 

Plutonium-239, 
Plutonium-240 

pCi/L 2 43 69 0.0 0.323 0.281 3.15 0.407 

Potassium-40 pCi/L 0 25 28 1.26 105 197 511 183 

Radium-226 pCi/L 0 1 1 – 0.245 – – – 

Radium-228 pCi/L 0 1 2 – 1.06 – – – 
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2001 through 2005 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Analyzed Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent 

UCL 

Sodium-22 pCi/L 0 0 28 – – – – – 

Strontium-90 pCi/L 10 54 65 0.14 2.32 1.99 16.9 2.85 

Tritium pCi/L 2 15 49 88.4 148 24.9 231 161 

Uranium-234 pCi/L 6 56 67 0.049 13.6 9.4 79 16 

Uranium-235, 
Uranium-236 

pCi/L 0 42 67 0.009 0.934 0.583 4.86 1.11 

Uranium-238 pCi/L 6 60 67 0.019 16.4 13.8 82.1 19.9 

Uranium (calculated) µg/L 0 123 123 0.0 14.5 20 190 18 

Uranium (measured) µg/L 0 46 46 0.025 13 25.9 93.4 20.5 

Gross Alpha pCi/L 8 51 65 0.463 150 105 1,660 179 

Gross Beta pCi/L 8 62 65 1.26 234 173 2,990 278 

Gross Gamma pCi/L 0 8 23 93.1 300 228 496 455 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/L = picocuries per liter, µg/L = micrograms per 
liter. 
a Canyon sampling stations are at perimeter locations. 
b Canyon sampling stations are at both onsite and perimeter locations. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 
 

Table F–23  Radiochemical Statistical Analysis of Soils from 2001 through 2003  
2001 through 2003 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent  

UCL 

Regional Stations 

Americium-241 pCi/g 10 10 0.0 0.004 0.002 0.009 0.005 

Cesium-137 pCi/g 10 10 0.06 0.257 0.105 0.65 0.322 

Plutonium-238 pCi/g 5 5 0.0 0.002 0.002 0.004 0.004 

Plutonium-239, 
Plutonium-240 

pCi/g 10 10 0.001 0.01 0.005 0.029 0.013 

Strontium-90 pCi/g 10 10 0.05 0.156 0.041 0.26 0.181 

Tritium pCi/mL 10 10 0.0 0.273 0.237 0.94 0.419 

Uranium-234 pCi/g 7 7 0.55 0.729 0.246 1.2 0.911 

Uranium-235 pCi/g 7 7 0.033 0.056 0.022 0.077 0.073 

Uranium-238 pCi/g 7 7 0.59 0.74 0.263 1.2 0.935 

Uranium (calculated) pCi/g 6 6 1.7 2.2 0.240 2.7 2.39 

Gross Alpha  pCi/g 6 6 3.7 4.48 1.1 6.1 5.37 

Gross Beta  pCi/g 6 6 3.7 4.55 0.436 5.01 4.9 

Gross Gamma  pCi/g 6 6 6 7.33 1 8 8.13 

Perimeter Stations 

Americium-241 pCi/g 29 29 0.001 0.012 0.003 0.058 0.013 

Cesium-137 pCi/g 30 30 0.09 0.337 0.023 0.84 0.346 

Plutonium-238 pCi/g 24 24 0.0 0.003 0.001 0.011 0.004 

Plutonium-239, 
Plutonium-240 

pCi/g 30 30 0.008 0.059 0.023 0.53 0.067 
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2001 through 2003 

Measured Radiochemical 

Detected 
per 

ESR 

Used In 
This 

SWEIS Minimum Mean 
Standard 
Deviation Maximum 

95 
Percent  

UCL 

Strontium-90 pCi/g 29 29 0.01 0.174 0.008 0.45 0.177 

Tritium pCi/mL 25 25 0.01 0.822 0.551 3 1.04 

Uranium-234 pCi/g 20 20 0.6 1.12 0.439 2.25 1.31 

Uranium-235 pCi/g 20 20 0.033 0.081 0.041 0.188 0.099 

Uranium-238 pCi/g 20 20 0.54 1.12 0.454 2.32 1.32 

Uranium (calculated) pCi/g 20 20 2.1 3.93 1.36 9.3 4.53 

Gross Alpha  pCi/g 20 20 1.93 5.41 1.97 7.9 6.27 

Gross Beta  pCi/g 20 20 2.38 4.91 1.83 7.7 5.71 

Gross Gamma  pCi/g 20 20 9 11.3 3.17 20 12.7 

Onsite Stations 

Americium-241 pCi/g 36 36 0.002 0.015 0.008 0.2 0.018 

Cesium-137 pCi/g 36 36 0.03 0.345 0.061 0.9 0.365 

Plutonium-238 pCi/g 32 32 0.0 0.002 0.0 0.006 0.002 

Plutonium-239, 
Plutonium-240 

pCi/g 36 36 0.002 0.056 0.032 0.8 0.067 

Strontium-90 pCi/g 34 34 0.0 0.142 0.038 0.38 0.154 

Tritium pCi/mL 36 36 0.1 0.907 0.724 4 1.14 

Uranium-234 pCi/g 24 24 0.75 1.08 0.345 1.8 1.22 

Uranium-235 pCi/g 24 24 0.044 0.069 0.03 0.152 0.081 

Uranium-238 pCi/g 24 24 0.77 1.15 0.364 1.87 1.3 

Uranium (calculated) pCi/g 24 24 2.41 3.51 0.997 6 3.91 

Gross Alpha  pCi/g 24 24 3.59 5.54 1.32 8.1 6.07 

Gross Beta  pCi/g 24 24 2.9 4.7 1.39 8.1 5.26 

Gross Gamma  pCi/g 24 24 10 11.6 1.54 14 12.2 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit, pCi/mL = picocuries per milliliter, 
pCi/g = picocuries per gram. 
Sources:  LANL 2002, 2004a, 2004b, 2005, 2006b. 

 

Table F–24 presents EPA and EPA-equivalent maximum contaminant levels (MCLs) (Title 40 
Code of Federal Regulations [CFR], Part 141) for comparison between the groundwater, surface 
water or stormwater runoff concentrations presented in the above tables.  The regulations at 
40 CFR Part 141 only apply to drinking water systems. 

Table F–24  Benchmark Concentrations for Analyzed Radionuclides for Groundwater, 
Surface Water, or Stormwater Runoff a 

Constituent Benchmark Concentration 
Americium-241 picocuries per liter 15 b 

Cesium-137 picocuries per liter 93 c 

Cobalt-60 picocuries per liter 173 c 

Neptunium-237 picocuries per liter 15 b 

Plutonium-238 picocuries per liter 15 b 

Plutonium-239 picocuries per liter 15 b 

Plutonium-240 picocuries per liter 15 b 
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Constituent Benchmark Concentration 
Potassium-40 picocuries per liter 251 c 

Radium-226, Radium-228 picocuries per liter 5 b 

Sodium-22 picocuries per liter 407 c 

Strontium-90 picocuries per liter 8 b 

Tritium picocuries per liter 20000 b 

Uranium-234 micrograms per liter 30 b 

Uranium-235 micrograms per liter 30 b 

Uranium-236 micrograms per liter 30 b 

Uranium-238 micrograms per liter 30 b 

Uranium Total picocuries per liter 10 d 

Gross Alpha picocuries per liter 15 b 

Gross Beta millirem per year 4 b 

Gross Gamma millirem per year 4 b 
a Similar values are available for soils and sediments, but this would require more detailed analysis of agricultural and 

recreational use at a particular location. 
b  EPA maximum contaminant levels (40 CFR Part 141). 
c EPA-equivalent maximum contaminant levels.  Published value calculated to yield an annual dose equivalent of 4 millirem 

per year to the total body using Federal Guidance Report 11 dose factors. 
d Calculated using sum of fractions rule and isotopic distribution for naturally occurring uranium. 
 

The LANL environmental surveillance program also includes chemicals and elements, that are 
periodically measured at Regional, Perimeter, and Onsite stations.  Samples of soil, sediment, 
surface water and groundwater were all measured for these chemicals and elements which are 
listed in Tables F–25 and F–26 (LANL 2002, 2004a, 2004b, 2005, 2006b). 

Table F–25  Chemicals Measured in the Los Alamos National Laboratory Environmental 
Surveillance Program 

Chemical Chemical Chemical 

Acenaphthene 2-Chloronaphthalene Isophorone 

Acenaphthylene 2-Chlorophenol Isopropylbenzene 

Acetone Chrysene 4-Isopropyltoluene 

4-Amino-2,6-dinitrotoluene 2,4-D Methylene Chloride 

2-Amino-4,6-dinitrotoluene 2,4-DB 2-Methylnaphthalene 

Aniline 4,4'-DDD 2-Methylphenol 

Anthracene 4,4'-DDE 4-Methylphenol 

Aroclor-1016 (PCB) 4,4'-DDT Naphthalene 

Aroclor-1242 (PCB) Dibenzofuran 3-Nitroaniline 

Aroclor-1254 (PCB) 1,2-Dichlorobenzene 4-Nitroaniline 

Aroclor-1260 (PCB) 1,3-Dichlorobenzene Nitrobenzene 

Azobenzene 1,4-Dichlorobenzene N-Nitrosodimethylamine 

Benzo(a)anthracene 3,3’-Dichlorobenzidine N-Nitroso-di-n-propylamine 

Benzo(a)pyrene Dieldrin 1,2,3,4,6,7,8,9-Octachlorodibenzodioxin 

Benzo(b)fluoranthene Diethylphthalate Pentachlorophenol 

Benzo(g,h,i)perylene Dimethyl Phthalate Perchlorate 

Benzo(k)fluoranthene Di-n-butylphthalate Phenanthrene 

Benzoic Acid Di-n-octylphthalate Phenol 

Benzyl Alcohol 2,4-Dinitrotoluene Pyrene 
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Chemical Chemical Chemical 

delta-BHC 1,4-Dioxane Pyridine 

Bis(2-chloroethoxy)methane Endrin RDX 

Bis(2-ethylhexyl)phthalate Ethylbenzene Styrene 

Bromodichloromethane Fluoranthene 2,3,7,8-Tetrachlorodibenzofuran  

Bromoform Fluorene Tetrachloroethene 

2-Butanone Heptachlor Toluene 

Butylbenzylphthalate Heptachlor Epoxide Trichloroethene 

Carbazole 

1,2,3,4,6,7,8-
Heptachlorodibenzodioxin 
 1,1,1-Trichloroethane 

4-Chloroaniline Hexachlorobenzene 2,4,6-Trichlorophenol 

Chlorodibromomethane 2-Hexanone 1,3,5-Trinitrobenzene 

Chloroform HMX 2,4,6-Trinitrotoluene 

Chloromethane Indeno(1,2,3-cd)pyrene  

PCB = polychlorinated biphenyls. 
 

Table F–26  Elements Measured in the Los Alamos National Laboratory 
Environmental Surveillance Program 

Element Element Element 

Silver Chromium Antimony 

Aluminum Copper Selenium 

Arsenic Iron Tin 

Boron Mercury Strontium 

Barium Manganese Thallium 

Beryllium Molybdenum Vanadium 

Cadmium Nickel Zinc 

Cobalt Lead  

 

Measured environmental concentrations of the chemicals and elements listed in Tables F–25 and 
F–26 did not exceed EPA or NMED standards with the following exceptions of perchlorate, 
hexavalent chromium, polychlorinated biphenyls, and 1,4-dioxane.  The number of “detected per 
ESR” and “used in this SWEIS” data points for these four chemicals are identical because the 
ESR source for these chemicals only reported data that was considered detected. 

Perchlorate is a chemical of particular interest that has a high propensity to enter the 
groundwater.  Perchlorate is used in rocket solid propellant, fireworks, lubricating oils, paint 
production, explosives, fabrics, and dye fixers.  Perchlorate is formed naturally in the upper 
atmosphere and may also be created from fertilizers, mineral weathering, or electrochemical 
reactions.  Perchlorate is soluble in water and has been shown to disrupt thyroid function and 
influence thyroid tumor formation if ingested in sufficient quantities.  There is no Federal EPA 
MCL or MCL goal for perchlorate in drinking water.  The EPA, however, has established a No 
Observed Effect Level (NOEL) of 23 parts per billion or 23 micrograms per liter for perchlorate, 
based on a daily oral exposure of 0.0007 milligram per kilogram per day for a 154-pound 
(70-kilogram) adult consuming 0.53 gallons (2 liters) of water per day.  The EPA Drinking Water 
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Equivalent Level is 24.5 Micrograms per liter.  The State of New Mexico has established an 
interim groundwater screening level of 1 part per billion or 1 microgram per liter.  Between 2002 
and 2005, 903 detectable sample measurements of perchlorate were made in groundwater 
samples at the environmental monitoring stations.  A statistical analysis of these measurements is 
presented in Table F–27.  Measured mean values of perchlorate at most LANL locations were 
below both the EPA NOEL and New Mexico screening limit.  Only Mortandad and Pueblo 
Canyons exceeded the New Mexico limit, and only Mortandad Canyon exceeded the EPA NOEL 
(USACHPPM 2006, EPA 2006a, LANL 2006b, NAS 2005, NMAC 2006). 

Hexavalent chromium, also known as chromium (VI), is one of three forms of the element 
chromium that occurs naturally, but can also be artificially produced.  Hexavalent chromium is 
also a chemical of particular interest that is soluble in water and therefore has a high propensity 
to enter groundwater.  Hexavalent chromium has been shown to damage or irritate the respiratory 
system and is identified by the EPA as a known carcinogen if inhaled in sufficient quantities.  
The EPA MCL for hexavalent chromium in drinking water is 100 micrograms per liter.  The 
State of New Mexico has established a groundwater standard of 50 micrograms per liter for 
hexavalent chromium. Both the EPA and State of New Mexico hexavalent chromium water 
concentration limits are based on the measurement of filtered groundwater samples. 

Table F–27  Statistical Analysis of Perchlorate in Groundwater (micrograms per liter) 
2002 to 2005 

Measured 
Radiochemical 

Detected 
per ESR 

Used In This 
SWEIS Minimum Mean 

Standard 
Deviation Maximum 

95 Percent 
UCL 

Ancho Canyon 16 16 0.05 0.431 0.457 0.958 0.654 

Guaje Canyon 32 32 0.05 0.623 0.552 1.45 0.814 

Los Alamos  92 92 0.05 0.953 0.693 13.8 1.1 

Mortandad Canyon 273 273 0.05 32.8 5.74 256 33.4 

Pajarito Canyon 81 81 0.05 0.561 0.594 1.45 0.691 

Pueblo Canyon 76 76 0.05 1.95 0.571 5.02 2.07 

Sandia Canyon 63 63 0.05 0.642 0.471 2.17 0.759 

Water Canyon 106 106 0.05 0.724 0.633 1.45 0.845 

White Rock Canyon 164 164 0.05 0.751 0.762 12 0.868 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit. 
 

Measured hexavalent chromium concentrations in groundwater samples in and around LANL 
were significantly higher for unfiltered water than for filtered water.  This has been attributed to 
drilling equipment and well-casing materials, which are composed of steel compounds that 
contain hexavalent chromium and to the presence of chromium-bearing minerals in aquifer 
materials.  Between 2001 and 2005, 1,020 detectable sample measurements of hexavalent 
chromium were made in groundwater at the environmental monitoring stations.  A statistical 
analysis of these filtered sample measurements is presented in Table F–28.  Measured mean 
values for hexavalent chromium at all LANL locations from 2001 through 2005 were below both 
the EPA MCL and the New Mexico standard (EPA 2006b, LANL 2006b, NMAC 2006). 
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Table F–28  Statistical Analysis of Hexavalent Chromium in Filtered Groundwater 
Samples (micrograms per liter) 

2001 to 2005 
Measured 

Radiochemical 
Detected 
per ESR 

Used In This 
SWEIS Minimum Mean 

Standard 
Deviation Maximum 

95 Percent 
UCL 

Ancho Canyon 8 8 1 1.75 0.542 2.4 2.13 

Guaje Canyon 0 0 – – – – – 

Los Alamos  63 63 0.503 2.25 0.243 16.7 2.31 

Mortandad Canyon 92 92 0.503 7.04 11.9 404 9.48 

Pajarito Canyon 46 46 0.503 1.21 0.444 3.7 1.34 

Pueblo Canyon 18 18 0.503 1.08 1.07 4.9 1.57 

Sandia Canyon 8 8 1 13.1 9.18 21.2 19.4 

Water Canyon 89 89 0.52 1.53 0.699 10.5 1.67 

White Rock Canyon 82 82 0.503 2.86 0.338 5.01 2.93 

San Ildefonso 0 0 – – – – – 

Santa Fe 0 0 – – – – – 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit. 
 

In 2005, chromium concentrations between 375 and 404 micrograms per liter were detected in 
Well R-28 in the regional aquifer below Mortandad Canyon.  Additional sampling in 2006 
indicated that chromium contamination was found in the regional aquifer in a limited area 
beneath Sandia and Mortandad Canyons and in perched groundwater beneath Mortandad 
Canyon.  Chromium contamination was not detected in water supply wells.  In recognition of 
these results, the LANL contractor has prepared an Interim Measures Work Plan for Chromium 
Contamination in Groundwater in 2006 (LANL 2006a).  The goals of the Work Plan were to: 

• Determine the primary sources of chromium contamination and the nature of operations 
associated with the releases; 

• Characterize the present-day spatial distribution of chromium and related constituents; 

• Collect data to evaluate the geochemical, physical, and hydrologic processes that govern 
chromium transport; and 

• Collect and evaluate data to help guide subsequent investigations and remedy selection. 

These activities were conducted and completed in the summer and fall of 2006 and the results 
were summarized in an interim measures investigation report to provide a basis for follow-on 
work (LANL 2006c).  This report found that the main source of hexavalent chromium was 
chromium-treated cooling water from a TA-3 power plant at the head of Sandia Canyon during 
its operations between 1956 and 1972.  Other sources of chromium were identified as past 
facility discharges into Mortandad Canyon and Los Alamos Canyon. Sampling data from one 
regional groundwater well in Sandia Canyon and one regional groundwater well in Mortandad 
Canyon contain clear evidence of LANL-derived chromium contamination. Additional data 
collection from other regional groundwater monitoring wells is needed to further assess the 
extent of LANL-derived chromium contamination.   Recommendations included additional data 
collection on chromium and other chemicals for use in risk assessments and the selection of 
corrective action remedies. 
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PCBs are a family of 209 chlorinated hydrocarbon compounds that were produced in the U.S. 
until 1997.  PCBs are chemicals of particular interest because they decompose slowly and can 
exist and cycle between air, water, and soil.  PCBs were at one time used in flame retardants, 
inks, adhesives, dyes, paints, fluorescent lighting fixtures, electrical transformers, electrical 
capacitors, and other electrical equipment.  PCBs have a strong affinity for airborne particles, 
sediments, and soil, but do not typically migrate to groundwater.  PCBs also have the potential to 
accumulate in fish and animals.  PCBs have been shown to cause skin conditions and damage the 
liver and have been identified by the EPA as a known carcinogen if inhaled or ingested in 
sufficient quantities.  The EPA MCL for PCBs in drinking water is 0.5 micrograms per liter.  The 
State of New Mexico has established a groundwater standard of 1 microgram per liter for PCBs. 

Between 2004 and 2005, four detectable sample measurements of PCBs were made in 
groundwater at these stations.  These measurements are presented in Table F–29.  The PCB 
contamination was detected only once in each of four sampling stations; no PCBs were detected in any 
other groundwater samples collected from the four stations.  These single occurrences may indicate that the 
samples in which PCBs were detected are not representative of the groundwater.  Despite the detection 
of PCBs in stormwater runoff within the LANL site boundaries, available data show no 
discernible impacts on PCB concentrations in the Rio Grande.  Three independent types of 
measures showed that PCB concentrations downstream of LANL to the Cochiti Reservoir were 
indistinguishable from concentrations upstream of LANL.  Mean total PCB concentrations in fish 
from Abiquiu reservoir were statistically similar to mean total PCB concentrations in fish from 
the Cochiti Reservoir.  The statistical similarity in PCBs upstream and downstream of LANL has 
also been shown for dissolved water concentrations.  Additionally, sampling of Rio Grande 
surface water by NMED and LANL showed whole water concentrations of PCBs were similar 
upstream and downstream of LANL.  These results indicated that there are other sources of PCBs 
in the Rio Grande.  A preliminary analysis indicated that PCB concentrations greater than 
0.1 nanogram per liter can be ascribed to background fallout levels of PCBs.  This is within the 
magnitude of some values measured in the Rio Grande water column.  Measured mean value of 
PCBs at LANL locations was below both the EPA MCL and the New Mexico standard 
(EPA 2006d, LANL 2006b, NMAC 2006).  

Table F–29  Statistical Analysis of Polychlorinated Biphenyl in Groundwater 
(micrograms per liter) 

2004 to 2005 
Measured 

Radiochemical 
Detected 
per ESR 

Used In This 
SWEIS Minimum Mean 

Standard 
Deviation Maximum 

95 Percent 
UCL 

Ancho Canyon 1 1 – 0.44 – – – 

Los Alamos Canyon 2 2 0.059 0.061 – 0.063 – 

White Rock Canyon 1 1 – 0.17 – – – 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit. 
 

1,4-Dioxane, also known as diethylene oxide and glycol ethylene ether is the name of an 
industrial solvent used in paints, varnishes, lacquers, cleaning and detergent preparations.  It is of 
particular interest because it mixes readily with water and migrates rapidly in soil.  It does not 
degrade and can exist and cycle between air, water, and soil.  1,4-Dioxane has been shown to 
damage the liver and kidneys and has been identified by the EPA as a probable carcinogen if 
inhaled or ingested in sufficient quantities.  There is no EPA MCL for 1,4-dioxane in drinking 
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water; however, the EPA Region 6 cancer risk level of 1 in 100,000 for 1,4-dioxane is 
61 micrograms per liter and is applicable to LANL groundwater measurements in accordance 
with the Consent Order.  In 2005, a total of seven detectable sample measurements of 
1,4-dioxane were made in groundwater at Mortandad Canyon stations.  A statistical analysis of 
these measurements was collated and is presented in Table F–30.  Measured mean values of 
1,4-dioxane at these LANL locations were above the EPA 1 in 100,000 cancer risk level 
(EPA 2006c, HHS 2006, LANL 2006b, NMAC 2006). 

Table F–30  Statistical Analysis of 1,4-Dioxane in Groundwater (micrograms per liter) 
2004 to 2005 

Measured 
Radiochemical 

Detected 
per ESR  

Used In 
This SW EIS M inimum  M ean 

Standard 
Deviation M aximum  

95 Percent 
UCL  

Mortandad Canyon 7 7 21.6 40.3 16.1 56.4 52.3 

ESR = Environmental Surveillance Reports, UCL = upper confidence limit. 
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APPENDIX G 1 

IMPACTS ANALYSES OF PROJECTS TO MAINTAIN EXISTING 2 

LOS ALAMOS NATIONAL LABORATORY OPERATIONS AND 3 

CAPABILITIES 4 

The projects discussed in this appendix are elements of the Expanded Operations Alternative as 5 

described in Chapter 3 of this Final Site-Wide Environmental Impact Statement for the 6 

Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico (SWEIS).  7 

The Expanded Operations Alternative reflects proposals that would expand the overall operations 8 

level at Los Alamos National Laboratory (LANL) above those established for the No Action 9 

Alternative.  Additionally, the Expanded Operations Alternative includes a number of new 10 

projects whose purpose is not to expand the operations level, but to update existing facilities or 11 

provide new buildings in which to continue existing operations and capabilities.  In some cases, 12 

the projects to maintain existing operations and capabilities have the potential to impact land use 13 

at LANL.  However, not all new projects would affect land use, as many would involve actions 14 

within or modifications to existing structures or construction of new facilities within previously 15 

developed areas of LANL.  This appendix presents the project-specific analyses for nine 16 

proposed construction or refurbishment projects that would be implemented or for which 17 

implementation decisions are needed within the timeframe under consideration in this SWEIS. 18 

• Technical Area 3 (TA-3) Physical Science Research Complex (formerly the Center for 19 

Weapons Physics Research) (Section G.1) 20 

• TA-3 Replacement Office Buildings (Section G.2) 21 

• TA-48 Radiological Sciences Institute, including Phase I – The Institute for Nuclear 22 

Nonproliferation Science and Technology (Section G.3) 23 

• TA-50 Radioactive Liquid Waste Treatment Facility Upgrade (Section G.4) 24 

• TA-53 Los Alamos Neutron Science Center (LANSCE) Refurbishment (Section G.5) 25 

• TA-55 Radiography Facility (Section G.6) 26 

• TA-55 Plutonium Facility Complex Refurbishment (Section G.7) 27 

• TA-62 (TA-3) Science Complex (Section G.8) 28 

• TA-72 Remote Warehouse and Truck Inspection Station (Section G.9) 29 

Collectively, the nine projects presented in this appendix represent one component of the 30 

National Nuclear Security Administration’s (NNSA’s) ongoing effort to replace much of the 31 

older workspace and physical infrastructure at LANL with corresponding modern equivalents, 32 

consolidate certain operations, and eliminate underutilized and redundant structures and 33 

buildings.  To support this effort, NNSA has identified distinct areas to be addressed to ensure 34 

infrastructure sustainability.  These include initiatives to reduce structure footprints and operating 35 

costs, and to improve safety, security, environmental protection, scientific interactions, and 36 

productivity.  The proposed timeframes associated with construction or refurbishment and 37 

operation of the proposed facilities are depicted in Figure G–1. 38 
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 39 
Figure G–1  Proposed Timeframes for Construction and Operation of Projects to Maintain 40 

Existing Los Alamos National Laboratory Operations and Capabilities 41 

The projects included in this appendix are categorized into two broad groups:  (1) those that 42 

would relocate existing operations to a completely new facility, with the former facility(ies) 43 

undergoing decontamination, decommissioning, and demolition (DD&D); and (2) those that 44 

would renovate or refurbish an existing facility to prolong its capabilities and bring it up to 45 

current standards.  In keeping with congressional “one for one” space requirements, all proposed 46 

new building construction projects discussed in this appendix also include the DD&D of a 47 

comparable amount of space in older buildings or transportable structures that are no longer 48 

needed or that are unsuitable for future use.  Standard construction practices applicable to all 49 

construction projects at LANL are described in the text box on the following page.  The general 50 

process for DD&D of the structures is described in Appendix H. 51 

Detailed project-specific work plans for DD&D of the structures would be developed and 52 

approved by NNSA before any actual work began.  The plans would include those required for 53 

environmental compliance (such as stormwater pollution prevention plans) and monitoring 54 

activities (such as using real-time radiation monitors); all necessary legal and regulatory 55 

requirements in effect at the time would be undertaken before any DD&D activities were 56 

conducted. 57 
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58 
Construction Work Elements 

Design and Operation Standards:  All new structures at LANL would be designed and constructed in compliance with applicable 
DOE Orders, requirements, and governing standards that have been established to protect public and worker health and the 
environment.  DOE Order 420.1B (DOE 2002a) requires that nuclear and nonnuclear facilities be designed, constructed, and 
operated so that the public, workers, and environment are protected from adverse impacts of natural phenomena hazards, including 
earthquakes.  DOE Standard 1020-2002 (DOE 2002a) implements DOE Order 420.1B and provides criteria for the design of new 
structures, systems, and components and for evaluation, modification, or upgrade of existing structures, systems, and components so 
that DOE facilities safely withstand the effects of natural phenomena hazards, such as earthquakes.  The criteria specifically reflect 
adoption of the seismic design and construction provisions of the International Building Code for DOE Performance Category 1 and 2 
facilities.  Prior to construction of any new facilities, an estimate of the seismic hazard at the proposed site would be conducted using 
the most current seismic information.  The new facilities would also be designed to meet safety and engineering criteria specified in 
the LANL Engineering Standards Manual, OST220-03-01-ESM (LANL 2004b), and would meet current code requirements for 
electrical, plumbing, fire protection, and other utilities.   

Facilities would be constructed according to Leadership in Energy and Environmental Design (LEED) standards (USGBC 2006).  
LEED for New Construction and Major Renovations (LEED-NC) is a green building rating system designed to guide and distinguish 
high-performance commercial and institutional projects, with a focus on office buildings. The standards used for new LANL buildings 
would increase energy use efficiency and probably achieve net reductions in energy use. LEED emphasizes state-of-the-art 
strategies for sustainable site development, water savings, energy efficiency, material selection, and indoor environmental quality. 
Under LEED standards, older, less-efficient buildings would be removed, and, in general, their former locations would be used for 
parking and open space. 

Construction Safety and Health Plan:  The work would be planned, managed, and performed to ensure that standard worker 
safety goals are met and that work would be performed in accordance with good management practices, regulations promulgated by 
the Occupational Safety and Health Administration, and LANL resource management plans.  To prevent serious injuries, all site 
workers (including contractors, subcontractors, lessees and permit or easement holders or their contractors and subcontractors) 
would be required to submit and adhere to an approved construction safety and health plan.   

Environmental Management:  NNSA's goal for the construction of new facilities is to retain as much of the natural setting, 
vegetation, and overall environmental integrity of the site as practical. The site surrounding new buildings and parking would be 
professionally landscaped within the guidelines of the LANL Site and Architectural Design Principles (LANL 2002) and LANL 
Sustainable Design Guide (LANL 2002b).  Disturbance and removal of vegetation at the construction site would be limited to those 
areas necessary to accommodate building, roadway, parking, parking structure footprint, and work areas. Total tree removal would be 
allowed within only 50 feet (15 meters) of building footprints and 5 feet (1.5 meters) of parking and roadways. Trees greater than 
10 inches (25.4 centimeters) in diameter measured 4.5 feet (1.35 meters) from the ground surface would not normally be cut and 
removed from areas with a slope less than 20 degrees at distances greater than 20 feet (6 meters) from building footprints or 10 feet 
(3 meters) from parking lots and roadways. No tree cutting or other disturbance would occur in areas with greater than 20 percent 
slope, except as periodically needed for wildland fire management purposes. Wildfire management planning is currently being 
developed in the LANL Wildland Fire Management Plan, LA-UR-05-0286 (LANL 2005e).  Management activities, such as tree 
thinning, could be put into effect at the proposed facilities. Tree thinning procedures would include incorporation of best management 
practices to prevent soil erosion and use of manual timber cutting on the steep slopes rather than mechanical methods. 

National Pollutant Discharge Elimination System: No construction would be conducted within floodplains or wetlands. As 
appropriate, engineered best management practices for each building, parking structure, or roadway site would be implemented as 
part of a site stormwater pollution prevention plan executed under a National Pollutant Discharge Elimination System construction 
permit.  Best management practices may include the use of hay bales, straw wattles, and silt fences. Prior to construction, topsoil 
from the site would be removed and stockpiled for later use in land restoration efforts at either this site or other sites.  Soil stockpiles 
would be seeded and protected with silt fences to prevent erosion and impact on nearby drainages. Following construction, areas 
surrounding the buildings would be restored to enhance site drainage and stormwater capture for passive irrigation of landscaping. 
Recontoured areas would then be reseeded with a native grass mix to stabilize the site and planted with landscape vegetation closer 
to the buildings. Permanent site engineered controls for stormwater runoff may include stormwater retention ponds, curbing, 
permeable asphalt, or use of timber or stone as riprap to slow waterflow runoff.  Vehicle fueling would not occur within drainages or 
floodplain areas. 

Excavation and Dust Suppression:  Dozers, backhoes, or graders may be used to remove tree stumps and rocks and to smooth 
the surface. Clearing or excavation activities during site construction would have the potential to generate dust.  Standard dust 
suppression methods (such as water spraying or soil tackifiers) would be used to minimize dust generation during construction 
activities. 

Cultural resources: If cultural remains were encountered during construction, activities would cease until their significance was 
determined and appropriate subsequent actions taken. 
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Ultimate disposition of the facilities constructed by the projects in this appendix would be 58 

considered at the end of their operations, usually several decades after construction.  Facilities 59 

that would support missions involving radioactive and hazardous materials are required to be 60 

designed with consideration of the entire lifecycle of the facilities; this includes incorporating 61 

features into the design that would facilitate eventual facility DD&D.  The impacts from the 62 

eventual disposition of the newly constructed facilities would be similar to or less than the 63 

impacts from the disposition of the facilities that they replace. 64 

Purpose and Need 65 

LANL’s primary mission is to support national security.  Nuclear technology and the associated 66 

radiological facilities at LANL are vital to this mission.  The mission includes programs such as 67 

defense nuclear nonproliferation, emergency operations, domestic safeguards, and corresponding 68 

training operations and encompasses activities related to nuclear weapons, nuclear 69 

nonproliferation and arms control, homeland security, nuclear energy, radioactive waste 70 

management, environmental management, nuclear regulation, health and safety, nuclear 71 

medicine, and advanced materials science. 72 

LANL has consistently applied state-of-the-art basic and applied scientific research in solving 73 

complex problems of national importance.  The same attention to the state of infrastructure and 74 

facilities has not kept pace over the years.  As a result, LANL’s infrastructure is deteriorating to 75 

the point of jeopardizing its long-term ability to fulfill its stockpile stewardship mission.  Many 76 

of the current structures in use at LANL are from 20 to 50 years old.  A large percentage of the 77 

LANL workforce is located in facilities that are in marginal condition and frequently 78 

overcrowded.  Buildings and structures built and occupied at LANL since the late 1940s are often 79 

incorrectly sized to effectively accommodate modern operations.  The demands on the services, 80 

utilities, and communications were not anticipated when the buildings were designed.  Current 81 

activities are conducted in scattered, old structures, many of which are obsolete and increasingly 82 

expensive to operate.  Today, LANL has the oldest facilities and the greatest number of old 83 

facilities among the three national security laboratories and the Nevada Test Site.  Approximately 84 

half of LANL’s facilities are in poor or fair condition. 85 

The liability and cost of aging infrastructure is an escalating problem throughout the 86 

U.S. Department of Energy (DOE) Complex.  Because the cost of operations and maintenance 87 

for aging LANL facilities is significant and growing, leaving this problem unaddressed would 88 

impact LANL’s ability to carry out NNSA’s stockpile stewardship mission.  In the past, 89 

preventive facility maintenance has been deferred for higher priorities.  The current DOE 90 

budgeting process allocates 5 to 8 percent less for infrastructure and repair than the industrial 91 

average.  Over time, this practice has resulted in a backlog of repairs that threatens to overtake 92 

LANL’s ability to effectively address these problems while pursuing research activities critical to 93 

NNSA’s Defense Program mission.  The majority of LANL facilities are reaching the end of their 94 

useful lives and would require major upgrade investments to meet future mission needs and 95 

ensure the health and safety of LANL employees.  Even after such investment in upgrading aging 96 

facilities, the functionality of these buildings would remain marginal.  These buildings and 97 

structures were neither built to current structural (including seismic), health, safety, and security 98 

standards, nor can they be easily or economically retrofitted to meet these standards or to 99 

accommodate present day office electronics, communications equipment, or heating and cooling 100 
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systems.  If these buildings are not replaced, they would eventually need to be shut down for 101 

safety reasons, and their missions would be compromised. 102 

Employee safety would be improved by providing modern, well-designed workspaces.  Current 103 

structures are poorly suited to today’s demanding security needs.  Many safety controls can be 104 

deployed by only new building design and construction.  In addition, NNSA’s purpose is to: 105 

(1) improve the quality of the facilities to carry out current and future anticipated research 106 

programs in support of NNSA’s missions, (2) decrease and control operational and maintenance 107 

costs for LANL facilities, and (3) consolidate peer groups that need to interact frequently and 108 

provide a working environment that encourages collaboration, creative innovation, and 109 

efficiency. 110 

Three of the projects proposed in this appendix are part of a TA-3 Revitalization Plan, which 111 

specifically addresses changes to one of LANL’s most populated TAs; these include the Physical 112 

Science Research Complex in TA-3, construction and operation of Replacement Office Buildings 113 

in TA-3, and the Remote Warehouse and Truck Inspection Station in TA-72.  Other projects 114 

address consolidation of LANL radiochemistry and nuclear nonproliferation capabilities in a new 115 

complex at TA-48, replacement of radioactive liquid waste treatment capabilities at TA-50, 116 

refurbishment of the LANSCE at TA-53, relocation of nondestructive examinations into a 117 

radiography facility at TA-55, refurbishment of the Plutonium Facility Complex in TA-55, and 118 

construction of a new Science Complex in either TA-62 or TA-3.  Additional discussion of the 119 

purpose and need for the Radioactive Liquid Waste Treatment Facility Upgrade Project, TA-55 120 

Radiography Facility Project, and Remote Warehouse and Truck Inspection Station Project are 121 

described below.  The remaining projects are encompassed by the general purpose and need 122 

discussion above. 123 

Purpose and Need for the Radioactive Liquid Waste Treatment Facility Upgrade Project 124 

NNSA needs to provide reliable means for treating LANL-generated radioactive liquid wastes in 125 

compliance with DOE and other applicable regulatory requirements.  Capability is needed for the 126 

treatment of liquid low-level radioactive waste, acidic transuranic waste, caustic transuranic 127 

waste, and small amounts of industrial wastewater that are generated in support of mission-128 

critical and other work performed at LANL.  Specifically, the ability to manage radioactive liquid 129 

waste is necessary for the continued performance of Stockpile Stewardship Program work in the 130 

Plutonium Complex and the Chemistry and Metallurgy Research Building.  The current facility is 131 

over 40 years old and has liquid effluent discharges and air emissions resulting from liquid waste 132 

treatment that must meet current regulatory requirements.  NNSA needs to provide for the ability 133 

to modify or expand treatment components as necessary to meet future regulatory requirements 134 

that may be more stringent than those currently in effect. 135 

Purpose and Need for the Technical Area 55 Radiography Facility Project 136 

Examination of nuclear items and components through radiography is a key process in 137 

U.S. nuclear weapons stockpile safety and reliability verification.  Use of high-energy 138 

radiography capability formerly located at TA-8 required nuclear items and components to be 139 

temporarily moved out of TA-55 where the items and components are fabricated and stored.  140 

Transportation and examination at TA-8 required significant security resources.  Movement of 141 
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these nuclear items and components has become difficult.  In addition, TA-8 facilities require 142 

extensive renovations to meet current requirements for a nuclear facility.  High-energy 143 

radiography capability for nuclear materials is limited, affecting mission milestones and 144 

deadlines.  NNSA needs to provide a more efficient high-energy radiography capability that 145 

eliminates the need for transporting nuclear items and components outside the security perimeter 146 

of TA-55. 147 

Purpose and Need for the Remote Warehouse and Truck Station 148 

The current warehouse facility is over 50 years old and has become cramped as LANL and 149 

NNSA have increased materials holding time requirements for materials in order to meet quality 150 

control inspection and chain-of-custody protocols.  Additionally, LANL programs and activities 151 

have been expanding, resulting in increases in the amount of material processed at the current 152 

TA-3 warehouse facility.  The current TA-3 warehouse facility is not properly equipped or 153 

constructed to meet current security requirements, including the need to segregate incoming 154 

vendor vehicles from government warehouse vehicles.  Furthermore, the current location of the 155 

TA-3 warehouse facility requires offsite vehicles to travel through the densely populated TA-3 156 

areas. 157 

Overview of Projects 158 

A brief introduction to each project is presented below, with detailed analysis of the 159 

environmental impacts associated with each project presented in the following sections.  160 

Chapter 4 of this SWEIS provides a detailed description of the affected environment at LANL.  161 

Therefore, the affected environment discussion is minimal in this appendix unless unique 162 

characteristics of the project or project area require further discussion. 163 

Physical Science Research Complex (Technical Area 3) 164 

Approximately 750 scientists from various divisions and disciplines located across LANL would 165 

be consolidated and collocated in this new facility, which would facilitate the science required 166 

for nuclear weapons stockpile stewardship and certification.  The Physical Science Research 167 

Complex would be constructed in a developed area of TA-3 that currently has several existing 168 

structures in it; these structures would be demolished to accommodate the new facility.  169 

Replacement Office Buildings (Technical Area 3) 170 

The TA-3 Replacement Office Buildings would consolidate staff currently located in temporary 171 

structures or aging permanent buildings throughout TA-3 or from other parts of LANL.  The 172 

complex would consist of 12 new buildings and related parking infrastructure.  The replacement 173 

offices would include a Los Alamos Site Office Building.  The number of staff housed in the 174 

overall Replacement Office Buildings would total approximately 900. 175 

Radiological Sciences Institute, including Phase I – The Institute for Nuclear 176 

Nonproliferation Science and Technology (Technical Area 48) 177 

NNSA proposes to build a new consolidated and integrated Radiological Sciences Institute.  This 178 

project would serve two purposes:  (1) modernization of LANL radiochemistry capabilities, and 179 
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(2) assumption of capabilities that could potentially be lost from LANL due to changes in other 180 

facilities (such as hot cell capabilities from the Chemistry and Metallurgy Research Building).  181 

The new institute would be constructed over 20 years, in a phased approach.  Construction of the 182 

first phase, the Institute for Nuclear Nonproliferation for Science and Technology, is proposed to 183 

begin during the timeframe analyzed in this SWEIS.  The Institute for Nuclear Nonproliferation 184 

Science and Technology would ultimately include a Security Category I and II training facility 185 

with a Security Category I vault, several Security Category III and IV laboratories, a field security 186 

test laboratory, a secure radiochemistry facility, and associated office support facilities.  Further, 187 

Security Category III and IV material and capabilities from TA-18 that would remain at LANL 188 

would be relocated to the Institute for Nuclear Nonproliferation Science and Technology. 189 

Radioactive Liquid Waste Treatment Facility Upgrade (Technical Area 50) 190 

NNSA proposes to construct a new treatment facility adjacent to the existing Radioactive Liquid 191 

Waste Treatment Facility to ensure that LANL can maintain the capability to treat radioactive 192 

liquid waste safely, reliably, and effectively for the next 50 years with normal maintenance.  The 193 

main building of the existing Radioactive Liquid Waste Treatment Facility would be retained; the 194 

three annexes that do not meet current seismic or wind-loading standards would undergo DD&D. 195 

The new structure would house equipment for treating liquid low-level radioactive waste and 196 

liquid transuranic waste and would provide flexibility to accommodate new technology that may 197 

be required in the upcoming years to meet more stringent discharge standards. 198 

Los Alamos Neutron Science Center Refurbishment (Technical Area 53) 199 

Since the LANSCE linear accelerator first accelerated protons in 1972, the facility mission has 200 

evolved considerably.  However, investment in the physical infrastructure and technology has not 201 

been adequate to ensure long-term sustainable operation at high reliability.  The LANSCE 202 

Refurbishment Project proposes to sustain reliable facility operations well into the next decade. 203 

The LANSCE Refurbishment Project would address the following priorities:  (1) replacing 204 

facility equipment where necessary to address code compliance or end-of life issues that could 205 

severely impact facility operations; (2) enhancing cost-effectiveness by system refurbishments or 206 

improvements that stabilize decreasing facility reliability and maintainability; (3) stabilizing the 207 

overall beam availability and reliability in a manner that is sustainable over the longer term; and 208 

(4) accomplishing the above with minimal disruption to scheduled user programs. 209 

Radiography Facility (Technical Area 55) 210 

This project would enhance the safety and ease the logistics of LANL’s stockpile management 211 

procedures.  Nondestructive examinations using dye penetrant testing, ultrasonic testing, and 212 

x-ray radiography of nuclear items and weapons components are necessary elements of LANL’s 213 

mission for stockpile management.  Many steps of this process occur in TA-55, but final 214 

radiography was performed in TA-8.  This required that the nuclear components and items be 215 

shipped between TA-55 and TA-8, a distance of 4.5 miles (7.2 kilometers), for this single step of 216 

the examination process.  A rolling roadblock was required when the materials were transported, 217 

and a temporary material accountability area needed to be set up in TA-8 while the 218 

nondestructive examination procedures took place.  These steps required significant security 219 

resources, making the process expensive, logistically difficult, and inefficient.  NNSA proposes 220 
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to construct a new high-energy nondestructive examination facility at TA-55 to eliminate the 221 

need for transporting these nuclear items to different locations at LANL during the examination 222 

process. 223 

Plutonium Facility Complex Refurbishment (Technical Area 55) 224 

The TA-55 Plutonium Facility Complex was constructed in the mid-1970s and has been in 225 

operation for approximately 30 years.  Although systems in this complex function as designed, 226 

many are near the end of their design lives and have become increasingly difficult and expensive 227 

to maintain.  NNSA has determined that an investment is needed in the near term to upgrade 228 

electrical, mechanical, safety, and other selected facility-related systems that are approaching the 229 

end of life.  The proposed project comprises a number of subprojects considered for execution 230 

within the timeframe analyzed in this SWEIS. 231 

Technical Area 62 (Technical Area 3) Science Complex 232 

The Science Complex would consist of two buildings and one supporting parking structure that 233 

would be constructed in TA-3 or north of TA-3 in TA-62.  This new complex would provide 234 

approximately 400,200 square feet (37,180 square meters) of office and light laboratory space in 235 

support of basic and applied scientific research and technology.  One of the buildings would 236 

provide facilities for many of the bioscience activities currently conducted in the former Health 237 

Research Laboratory, now known as the Bioscience Facilities, located adjacent to the 238 

Los Alamos townsite. 239 

Technical Area 72 Remote Warehouse and Truck Inspection Station 240 

The current warehouse located at TA-3 provides centralized shipping, receiving, distribution, 241 

packaging, and transportation compliance and mail services for all LANL organizations.  The 242 

facility is over 50 years old and has become cramped as LANL and NNSA have increased 243 

materials holding time requirements for purposes of quality control inspection and chain-of- 244 

custody protocols.  The facility does not meet current security requirements.  NNSA proposes 245 

construction of a consolidated warehouse facility and truck inspection complex in TA-72 to 246 

replace the current warehouse facility and LANL’s temporary truck inspection station. 247 

G.1 Physical Science Research Complex Construction and Operation Impact Assessment 248 

This section provides an impact assessment for the construction and operation of a Physical 249 

Science Research Complex in TA-3 at LANL.  Section G.1.1 provides background information 250 

on the construction project and a physical description of the Physical Science Research 251 

Complex.  Section G.1.2 provides a description of the proposed project to construct and operate a 252 

Physical Science Research Complex in TA-3.  Section G.1.3 provides an analysis of 253 

environmental consequences of the proposed project and the No Action Alternative. 254 

G.1.1 Introduction  255 

Over the past 3 years, a detailed analysis of the cost of operating and maintaining LANL facilities 256 

and a prioritization system to fund facilities and infrastructure upgrades have been developed.  257 

NNSA has been evaluating and implementing methods to reduce facility costs and has identified 258 
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distinct areas that must be addressed to ensure future infrastructure sustainability.  These areas 259 

include facility consolidation and cost reduction initiatives to reduce facility footprints and 260 

operating costs, as well as the improvement of safety, security, environmental protection, 261 

scientific interactions, and productivity.  A TA-3 Revitalization Plan has been developed to 262 

address the upgrade of LANL’s most populated area.  The proposed construction and operation 263 

of the Physical Science Research Complex in TA-3 is one such consolidation and strategic 264 

planning effort being considered at LANL. 265 

Theoretical and computational weapons physics research requires the use of delicate equipment 266 

and highly sensitive computers in carefully regulated laboratory environments.  However, many 267 

such activities at LANL are currently conducted in scattered, 20- to 50-year-old facilities, many 268 

of which are obsolete and increasingly expensive to operate.  The lack of adequate building 269 

infrastructure has resulted in experiments being conducted in spaces never intended to serve as 270 

laboratories.  The space that has been made available to conduct this research is spread across 271 

TA-3, TA-35, and TA-53, rather than being consolidated in a single facility resulting in 272 

inefficiencies among the staff.  Recent and ongoing construction actions have been undertaken to 273 

correct these deficiencies and address the modernization of several such facilities in TA-3, 274 

including the Nonproliferation and International Security Center, the Nicholas C. Metropolis 275 

Center for Simulation and Modeling, and the National Security Science Building.  The Physical 276 

Science Research Complex would complete the theoretical and computational research core in 277 

TA-3.  The project would consolidate and relocate critical operations necessary for continued 278 

support of the stockpile stewardship mission.  The proposed Physical Science Research Complex 279 

would be located in TA-3, just west of the Nonproliferation and International Security Center. 280 

G.1.2 Options Considered 281 

The two options identified for the Physical Science Research Complex are the No Action Option 282 

and the proposed project option. 283 

G.1.2.1 No Action Option 284 

Under the No Action Option, LANL stockpile stewardship mission staff would continue to 285 

operate at current levels at existing geographically dispersed facilities at TA-3, TA-35, and 286 

TA-53.  Corrective maintenance and actions would continue to be performed as facility 287 

infrastructure failures occur.  Staff consolidation in a state-of-the-art research center would not 288 

occur, nor would the proposed DD&D of vacated older buildings and structures. 289 

G.1.2.2 Proposed Project 290 

The proposed project is the construction and operation of a new Physical Science Research 291 

Complex in a currently developed area of TA-3 (see Figure G–2).  The Physical Science 292 

Research Complex would provide a new, modern facility and would consolidate staff currently 293 

located throughout TA-3, in TA-35, and in TA-53 in temporary structures or aging permanent 294 

buildings in failing and poor condition.  Approximately 750 upper-level management, technical, 295 

and administrative staff whose work directly supports the Stockpile Stewardship Program would 296 

be consolidated in this facility.  Currently, these individuals are located in outdated buildings or 297 

transportables (office trailers) in TA-3, TA-35, and TA-53 (LANL 2006a).  The Physical Science 298 
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Research Complex would consist of up to four buildings, providing approximately 350,000 299 

square feet (32,500 square meters) of space to house offices, light laboratories, computer rooms, 300 

analytical facilities, and support and common areas.  Each building would be four stories tall; 301 

three of the four buildings would be designated as classified buildings and require security 302 

controls and fencing (LANL 2006a).  In total, the facility would have a combined footprint of 303 

approximately 128,000 square feet (11,900 square meters).  Approximately 30 percent of the 304 

total floor space would be composed of light-to-medium experimental laboratories, consisting 305 

primarily of laser laboratories (LANL 2006a).  The Physical Science Research Complex would 306 

be sited south of the National Security Science Building where the Administration Building 307 

parking lot, guard station, Integrated Management Building and associated transportables, and 308 

part of the Administration Building A wing are located today. 309 

 310 
Figure G–2  Proposed Location for the Physical Science Research Complex 311 

The light laboratories would have an efficient heating, ventilating, and air conditioning system 312 

with an ability to control temperature within 2 to 3 degrees; specialized flooring to limit 313 

vibration; extensive electrical grounding; and pressurized air, helium, and nitrogen gas available 314 

for use.  No wet chemistry is expected to be conducted in the Physical Science Research 315 

Complex.  The complex would include a clean room and vault space for classified weapons 316 

designers and would require a substantial amount of electricity (LANL 2006a).  Common areas 317 

would include three auditoriums of different sizes, various-sized conference rooms, a 318 

20,000-square-foot (1,900-square-meter) computer room with access floor, a computer 319 

equipment room, a vault-type room for offices, a computer machine room, a kitchen, and 320 

equipment storage rooms (LANL 2006a). 321 
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As shown in Figure G–2, construction and operation of the Physical Science Research Complex 322 

would occur at a location in TA-3 that includes approximately 74,000 square feet (6,900 square 323 

meters) of existing structures.  These structures (TA-03-0028, -0142, -0510, -1559, -1566, and 324 

1663) would undergo DD&D to accommodate construction of the proposed new facility.  Once 325 

constructed, the Physical Science Research Complex would also house staff and capabilities from 326 

approximately 22 other LANL structures.  In total, about 30 buildings and structures located 327 

across TA-3, TA-35, and TA-53 comprising about 867,000 square feet (80,550 square meters) 328 

would be removed under the proposed project.  Physical Science Research Complex construction 329 

is scheduled to begin in 2010 and take approximately 2 years to complete.  The associated 330 

DD&D of buildings within the proposed footprint of the Physical Science Research Complex 331 

would occur at the beginning of this timeframe, with subsequent DD&D of other buildings in 332 

TA-3, TA-35, and TA-53 occurring after their respective staff have relocated to the Physical 333 

Science Research Complex. At this time, project-specific work plans have not been prepared that 334 

would define the actual methods, timing, or workforce to be used for DD&D of these structures.  335 

Typical processes and methods for DD&D as discussed in Appendix H would be used for this 336 

proposed project. 337 

G.1.3 Affected Environment and Environmental Consequences 338 

An initial assessment of the potential impacts of the proposed project identified resource areas 339 

for which there would be no or only negligible environmental impacts.  Consequently, for the 340 

following resource areas, a determination was made that no further analysis was necessary: 341 

• Land Resources – The proposed site is in an already-developed area of TA-3 and the 342 

proposed land use is consistent with land use plans.  Only the visual environment is 343 

included in the impacts discussion. 344 

• Water Resources – The proposed site is located in an already-developed area of TA-3, 345 

and operations would not result in new discharges. 346 

• Ecological Resources – The proposed project is located in an already-developed area of 347 

TA-3; in general, wildlife is expected only around the periphery of TA-3. 348 

• Socioeconomics and Infrastructure – No new employment is expected.  Construction and 349 

DD&D workers would be drawn from the pool of construction workers employed on 350 

various projects at LANL.  Only infrastructure impacts are included in the impacts 351 

discussion. 352 

• Environmental Justice – The proposed project is confined to an already-developed area of 353 

TA-3, with no disproportionate human health impacts to low-income or minority 354 

populations expected. 355 

• Facility Accidents – The proposed project would not implement new activities associated 356 

with radiological materials; only industrial accidents may occur. 357 

This impact assessment focuses on those areas of the affected environment where potential 358 

impacts would occur: visual environment, geology and soils, air quality and noise, human health, 359 

cultural resources, site infrastructure, waste management, and transportation. 360 
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G.1.3.1 No Action Option 361 

Under the No Action Option, NNSA would not construct the Physical Science Research 362 

Complex at TA-3 and LANL stockpile stewardship mission staff would continue to occupy 363 

existing structures spread among three TAs at the site.  Benefits that would result from 364 

consolidating personnel in a modern facility would not occur.  Outdated structures and temporary 365 

buildings that presently accommodate personnel would continue to contribute adversely to the 366 

visual character of TA-3 and other areas.  Benefits in the areas of resource efficiency and 367 

conservation that would be realized by vacating currently occupied energy-inefficient structures 368 

would not take place.  Expenses for repairs and replacement of aging heating, ventilation, and air 369 

conditioning systems and other building components would increase.  As building systems and 370 

other components fail and cannot be replaced or repaired, affected buildings would be partially or 371 

completely closed and the staff relocated.  No disturbance of existing TA-3 land or building sites 372 

would occur.  The proposed vacating and DD&D of outdated facilities and temporary buildings 373 

would not occur, and no construction or DD&D waste requiring disposal would be generated. 374 

G.1.3.2 Proposed Project 375 

Land Resources—Visual Environment 376 

Construction Impacts—Impacts on visual resources resulting from construction of the Physical 377 

Science Research Complex would be temporary in nature and could include increased levels of 378 

dust from heavy equipment. 379 

Operations Impacts—The existing buildings are part of the “dense mixed development” within 380 

TA-3 that constitutes an adverse visual impact because it contains unusually discordant structures 381 

(NNSA 2001).  The proposed Physical Science Research Complex would be visually compatible 382 

with nearby office and computing structures and would enhance the overall architectural 383 

character of the Core Development Area.   384 

DD&D Impacts—Impacts on visual resources resulting from DD&D of vacated buildings under 385 

the proposed project would be temporary in nature and could include increased levels of dust 386 

from heavy equipment.  Once these activities are completed, the general appearance of TA-3, 387 

TA-35, and TA-53 should benefit from the removal of outdated and vacated structures. 388 

Geology and Soils 389 

The site for the Physical Science Research Complex lies within a part of the Pajarito Fault 390 

system characterized by subsidiary or distributed fault ruptures; two small, closely spaced faults 391 

are located below TA-3.  The annual probability of surface rupture in areas beyond the principal 392 

or main trace of the Pajarito Fault, such as at the Physical Science Research Complex site, is less 393 

than 1 in 10,000 (LANL 2004c).  To account for seismic risk, the Physical Science Research 394 

Complex would be designed and constructed in accordance with current DOE seismic standards 395 

and applicable building codes. 396 

Construction Impacts—Approximately 499,000 cubic yards (381,000 cubic meters) of soil would 397 

be disturbed during building excavation within areas already disturbed by previous facility 398 

construction; there would be no impact on undisturbed LANL soils.  Construction of the new 399 
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buildings would require removal of soils as well as new excavation of shallow bedrock in some 400 

areas.  As a result, construction and DD&D activities would generate excess soil and excavated 401 

bedrock that may be suitable for use as backfill.  This uncontaminated backfill material would be 402 

stockpiled at an approved material management area at LANL for future use.  Best management 403 

practices would be implemented to prevent erosion and migration of disturbed materials from the 404 

site caused by stormwater or other water discharges or wind. 405 

DD&D Impacts—DD&D activities associated with existing facilities would have a negligible 406 

additional impact on geologic and soil resources at LANL, as the affected facility areas are 407 

developed and adjacent soils are already disturbed.  Additional ground disturbance would be 408 

necessary to establish laydown yards and waste management areas in the vicinity of the facilities 409 

to be razed.  Available paved surfaces, such as parking lots in the vicinity of the facilities to be 410 

demolished, would be used to the extent possible. 411 

The major indirect impact on geologic and soil resources at the DD&D locations would be 412 

associated with the need to excavate any contaminated tuff and soil from beneath and around 413 

facility foundations.  Borrow material (such as crushed tuff and soil) would be required to fill the 414 

excavations to grade, but such resources would be available from onsite borrow areas (see 415 

Section 5.2) and in the vicinity of LANL.  LANL staff would survey potentially affected areas to 416 

determine the extent and nature of any contamination and required remediation in accordance 417 

with established procedures.  All excavated contaminated media would be characterized and 418 

managed according to waste type and all applicable LANL procedures and regulatory 419 

requirements. 420 

Air Quality and Noise 421 

Construction Impacts—Construction of new facilities at TA-3 would result in temporary 422 

increases in air quality impacts from construction equipment, trucks, and employee vehicles.  423 

Criteria pollutant concentrations were modeled for the site work and erection construction phases 424 

of the TA-3 Physical Science Research Complex’s largest new facilities and compared to the 425 

most stringent standards.  Construction modeling considered particulate emissions from activity 426 

in the construction area and emissions from various earthmoving and material-handling 427 

equipment.  The maximum ground-level pollutant concentrations off site and along the perimeter 428 

road to which the public has regular access would be below the ambient air quality standards, 429 

except for possible short-term concentrations of nitrogen oxides and carbon monoxide.  430 

Estimated concentrations for particulate matter with an aerodynamic diameter less than or equal 431 

to 10 micrometers (PM10) would be greatest for the site work phase.  Estimated maximum PM10 432 

concentrations are an annual average of 3.5 micrograms per cubic meter and a 24-hour average of 433 

72.1 micrograms per cubic meter.  The maximum annual and short-term concentrations for 434 

construction would occur at the site boundary or roadway north-to-northeast of TA-3.  Soil 435 

disturbance during construction could result in small radiological air emissions, but would be 436 

controlled by best management practices, thereby resulting in no impacts on workers or the 437 

public. 438 

Construction of the new Physical Science Research Complex at TA-3 would result in a 439 

temporary increase in noise levels from construction equipment and activities.  Some disturbance 440 

of wildlife near the area may occur as a result of construction equipment operation.  There would 441 
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be no change in noise impacts on the public outside of LANL as a result of construction 442 

activities, except for a small increase in traffic noise levels from construction employee vehicles 443 

and materials and debris shipments.  Noise sources associated with construction at TA-3 are not 444 

expected to include loud impulsive sources such as blasting. 445 

Operations Impacts—Criteria and toxic air pollutants could be generated from the operation and 446 

testing of an emergency generator, if an additional one is necessary.  Also, the use of various 447 

chemicals in laboratories and other activities would result in criteria and toxic air pollutant 448 

emissions.  Emissions from the diesel generator would occur during periodic testing and would 449 

result in little change in air pollutant concentrations, and expected air quality impacts on the 450 

public would be minor. 451 

Little or no change in toxic pollutant emissions or air pollutant concentrations at LANL is 452 

expected under this option.  Toxic pollutants released from laboratories would vary by year with 453 

the activities performed and are expected to be similar to the current combined emissions from 454 

the existing buildings and capabilities that would be consolidated at TA-3.  The emissions would 455 

continue to be small and below Screening-Level Emission Values (see Appendix B).  Therefore, 456 

the air quality impacts on the public would be minor.  Additionally, operations would have no 457 

significant radiological air emissions. 458 

Noise impacts of operating the new Physical Science Research Complex at TA-3 are expected to 459 

be similar to those of existing operations at TA-3.  Although there would be small changes in 460 

traffic and equipment noise (for example, new heating and cooling systems) near the area, there 461 

would be little change in noise impacts on wildlife and no change in noise impacts on the public 462 

outside of LANL as a result of operating these new facilities. 463 

DD&D Impacts—DD&D of buildings being replaced by the Physical Science Research Complex 464 

would result in temporary increases in air quality impacts of construction equipment, trucks, and 465 

employee vehicles.  Criteria pollutant concentrations were not modeled for the DD&D of 466 

buildings at TA-3, but would be less than those from construction of the new facilities.  DD&D 467 

of buildings at other TAs would be similar to DD&D activities taking place at various areas at 468 

LANL.  Concentrations off site and along the roads to which the public has regular access would 469 

be below ambient air quality standards.  Soil disturbance during demolition could result in small 470 

radiological air emissions, but would be controlled by best management practices, thereby 471 

resulting in no impacts on workers or the public. 472 

DD&D of excessed buildings and structures in TA-3, TA-35, and TA-53 would result in some 473 

temporary increase in noise levels near the area from construction equipment and DD&D 474 

activities.  Some disturbance of wildlife near the area may occur as a result of construction 475 

equipment operation.  There would be no change in noise impacts on the public outside of LANL 476 

as a result of DD&D activities, except for a small increase in traffic noise levels from DD&D 477 

employee vehicles and materials and debris shipments. 478 

Human Health 479 

Construction Impacts—Potentially serious exposures to various hazards or injuries would be 480 

possible during the construction and DD&D phases of the proposed project.  Adverse effects 481 
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could range from relatively minor (such as lung irritation, cuts, or sprains) to major (such as lung 482 

damage, broken bones, or fatalities) (DOE 2004, BLS 2003).  The potential for industrial 483 

accidents is based on both DOE and Bureau of Labor Statistics data on construction injuries and 484 

fatalities.  Based on an estimated 1.99 million person-hours to construct the new facilities, no 485 

fatal accidents are expected to occur.  Nonfatal injuries are estimated to be between 23 486 

(DOE 2004) and 84 (BLS 2003). 487 

To prevent serious exposures and injuries, all site construction contractors would be required to 488 

submit and adhere to a Construction Safety and Health Plan and undergo site-specific hazard 489 

training.  No potential offsite human health effects of construction hazards are expected. 490 

Operations Impacts—Physical Science Research Complex operation is expected to have a 491 

beneficial effect on the LANL staff working environment, as working conditions would be 492 

improved by use of proper lighting, heating, ventilation, and air conditioning, and ergonomic 493 

equipment and furniture.  Office, administrative, and light laboratory activities would constitute 494 

most of the Physical Science Research Complex operations, and applicable safety and health 495 

training and worksite criteria would be required for these workers. 496 

DD&D Impacts—A potential source of impacts on noninvolved workers and members of the 497 

public would be associated with the release of radiological contaminants during the DD&D 498 

process.  Any emissions of contaminated particulates would be reduced by the use of plastic 499 

draping and containment structures, coupled with high-efficiency particulate air (HEPA) filters.  500 

Construction and demolition workers would be actively involved in potentially hazardous 501 

activities such as heavy-equipment operations; soil excavations; and handling, assembly, or 502 

DD&D of various building materials.  Potentially serious exposures to various hazards or injuries 503 

are possible during the DD&D phase of the proposed project.  Adverse effects could range from 504 

relatively minor (such as lung irritation, cuts, or sprains) to major (such as lung damage, broken 505 

bones, or fatalities).  The potential for industrial accidents is based on both DOE and the Bureau 506 

of Labor Statistics data on construction injuries and fatalities.  Based on an estimated 507 

286,000 person-hours to demolish the new facilities, no fatal accidents would occur.  Nonfatal 508 

injuries are estimated to be approximately 3 (DOE 2004) to 12 (BLS 2003). 509 

To prevent serious exposures and injuries, all site construction contractors would be required to 510 

submit and adhere to a Construction Safety and Health Plan and undergo site-specific hazard 511 

training.  Appropriate personal protection measures, such as personal protection device use 512 

(gloves, hardhats, steel-toed boots, eyeshields, and earplugs or ear covers) would be a routine 513 

part of construction activities.  The proposed project is not expected to have an effect on the 514 

health of any demolition workers under normal operations conditions. 515 

DD&D of certain buildings and structures in TA-3 would involve removal of some asbestos-516 

contaminated material, which would be conducted according to existing asbestos management 517 

programs at LANL which are in compliance with strict asbestos abatement guidelines.  Workers 518 

would be protected by personal protective equipment and other engineered and administrative 519 

controls.  As a result of the controls that would be established, no asbestos would be released that 520 

could be inhaled by members of the public. 521 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 

 

 
G-16 Concurrence Draft 7/9/2007 

Cultural Resources 522 

DD&D Impacts—The proposed site of the Physical Science Research Complex is in an already-523 

developed area of TA-3.  However, TA-03-0028 is a potentially significant historic building that 524 

would be removed.  Prior to its demolition it would be assessed for inclusion in the National 525 

Register of Historic Places.  The current Administration Building (TA-03-0043) has been 526 

formally declared as eligible for the National Register of Historic Places and a Memorandum of 527 

Agreement has been signed regarding required documentation prior to its removal. 528 

Socioeconomics and Infrastructure 529 

Construction Impacts—Utility infrastructure resources would be required for Physical Science 530 

Research Complex construction.  Standard construction practice dictates that electric power 531 

needed to operate portable construction and supporting equipment be supplied by portable diesel-532 

fired generators.  Therefore, no electrical energy consumption would be directly associated with 533 

construction.  A variety of heavy equipment, motor vehicles, and trucks would be used, requiring 534 

diesel fuel, gasoline, and propane for operation.  Liquid fuels would be brought to the site as 535 

needed from offsite sources and, therefore, would not be limited resources.  Water would be 536 

needed primarily to provide dust control, aid in soil compaction at the construction site, and 537 

possibly for equipment washdown.  Water would not be required for concrete mixing, as ready-538 

mix concrete is typically procured from offsite resources.  Portable sanitary facilities would be 539 

provided to meet the workday sanitary needs of project personnel on the site.  Water needed for 540 

construction would typically be trucked to the point of use, rather than provided by a temporary 541 

service connection.  Construction is estimated to require 2.6 million gallons (10 million liters) of 542 

liquid fuels and 14.4 million gallons (54 million liters) of water for the entire project. 543 

The existing LANL infrastructure would be capable of supporting requirements for new facility 544 

construction without exceeding site capacities, resulting in a negligible impact on site utility 545 

infrastructure.  Utility lines are located adjacent to the proposed building sites and would require 546 

minimal trenching to connect them to the new structures.  Minor repairs to existing underground 547 

sewer or water lines may be necessary (NNSA 2001). 548 

Operations Impacts— Physical Science Research Complex operations would result in estimated 549 

annual electrical and water requirements of 45,000 megawatt-hours and 9.6 million gallons 550 

(36 million liters), respectively (LANL 2006a).  This power and water use would be similar to or 551 

less than the facilities that are being replaced.  Although LANL does not meter water or electrical 552 

use at most buildings, nor does it track waste generated at individual buildings, the Physical 553 

Science Research Complex is expected to operate with more energy-efficient utility systems than 554 

the current structures.  Water consumption is also expected to decrease with the DD&D of 555 

existing resource-inefficient structures currently in operation.  As such, Physical Science 556 

Research Complex operation is expected to have no or negligible incremental impact on utility 557 

infrastructure capacities at LANL. 558 

DD&D Impacts—Activities associated with DD&D of facilities to be replaced by the Physical 559 

Science Research Complex are projected to require 129,000 gallons (488,000 liters) of liquid 560 

fuels and 4.1 million gallons (16 million liters) of water.  D&D activities would be staggered 561 

over an extended period of time.  As a result, impacts of these activities on LANL’s utility 562 
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infrastructure are expected to be very minor on an annualized basis.  Standard practice dictates 563 

that utility systems serving individual facilities be shut down as they are no longer needed.  As 564 

DD&D activities progress, interior spaces, including associated equipment, piping, and wiring, 565 

would be removed prior to final demolition.  Thus, existing utility infrastructure would be used 566 

to the extent possible and would then be supplemented or replaced by portable equipment and 567 

facilities as DD&D activities proceed. 568 

Waste Management 569 

Construction Impacts—Physical Science Research Complex construction would result in 570 

approximately 1,600 cubic yards (1,200 cubic meters) of waste, consisting primarily of debris 571 

such as gypsum board, pallets, and wire generated in the course of normal construction.  Waste 572 

types and quantities generated by removal of the structures would be within the capacity of the 573 

existing waste management system and would not result in a substantial impact on existing waste 574 

management disposal operations. 575 

No known potential release sites are present within the proposed footprint of the Physical 576 

Science Research Complex site (LANL 2006a).  Should any potential release site be disclosed 577 

during subsurface construction work, LANL’s environmental restoration project staff would 578 

review the site, stipulate procedures for working within that site area, and perform remediation as 579 

needed consistent with DOE and Consent Order requirements. 580 

Operations Impacts—Solid waste generated during Physical Science Research Complex 581 

operations would be disposed of at the Los Alamos County Landfill or other appropriate solid 582 

waste landfill.  The amount of waste generated during Physical Science Research Complex 583 

operations would not increase substantially from current volumes generated at the existing 584 

structures.  Sanitary waste would be removed from the facility via sanitary wastewater lines to 585 

the Sanitary Wastewater Systems Plant. 586 

DD&D Impacts—DD&D of associated buildings would produce approximately 195,000 cubic 587 

yards (149,000 cubic meters) of waste, including low-level radioactive waste, mixed low-level 588 

radioactive waste, hazardous waste, sanitary waste, and nonhazardous solid waste.  DD&D 589 

would also generate about 314,000 pounds (142,000 kilograms) of chemical waste and 311 cubic 590 

yards (238 cubic meters) of asbestos waste.  This waste would be packaged according to 591 

applicable requirements and sent to the LANL asbestos transfer station for shipment off site to a 592 

permitted asbestos disposal facility along with other asbestos waste generated at LANL.  The 593 

anticipated amount of waste would not be beyond the disposal capacity of existing on and offsite 594 

disposal facilities.  Table G–1 summarizes waste types and volumes expected to be generated 595 

during DD&D activities.  Although excessed LANL transportables are usually donated to the 596 

public, it has been assumed for purposes of analysis that they would also be dispositioned as 597 

demolition debris.  About 8.9 percent of waste produced during DD&D activities is bulk low-598 

level radioactive wastes.  For purposes of analysis, NNSA has evaluated both the on and offsite 599 

disposal of low-level radioactive waste to ensure that the environmental consequences of either 600 

waste management option were considered.  Potential available offsite disposal sites include the 601 

Nevada Test Site near Mercury, Nevada, and a commercial facility. 602 
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Table G–1  Estimated Waste Volumes from Physical Science Research Complex 603 

Decontamination, Decommissioning, and Demolition Activities (cubic yards) 604 

Low-Level Radioactive Waste Mixed Low-Level Radioactive Waste Solid a Hazardous Asbestos 

17,400 < 1 177,000 3 311 
a Includes demolition and sanitary waste. 
Note: To convert cubic yards to cubic meters, multiply by 0.76455. 
 

For disposal of generated low-level radioactive waste, two capability scenarios were evaluated.  605 

Low-level radioactive waste could be disposed of on site or shipped off site, with the selected 606 

disposal path determined based on TA-54 disposal capacity and disposal priorities. 607 

Scenario 1.  Under this scenario, NNSA would pursue offsite disposal of the low-level 608 

radioactive waste resulting from DD&D of the buildings and structures, including concrete, soil, 609 

steel, and personal protective equipment.  Among other possible offsite disposal locations, both 610 

the Nevada Test Site, a DOE waste disposal facility, and a commercial facility have the capacity 611 

to accept these quantities of waste. 612 

Scenario 2.  Under this scenario, low-level radioactive waste would be disposed of on site in 613 

TA-54.  The current disposal site footprint has limited waste capacity, although expansion into 614 

Zone 4 is planned.  Onsite disposal capacity is expected to be adequate for the amount of low-615 

level radioactive waste that would be generated by the DD&D activities. 616 

All other wastes generated by the DD&D activities would be handled, managed, packaged, and 617 

disposed of in the same manner as the same wastes generated by other activities at LANL.  Most 618 

mixed low-level radioactive waste generated at LANL is sent off site to other DOE or 619 

commercial facilities for treatment and disposal.  The estimated volume of mixed low-level 620 

radioactive waste generated is small, and offsite disposal capacity is adequate. 621 

Small amounts of hazardous waste would also be generated during DD&D activities.  These 622 

wastes would be handled, packaged, and disposed of according to LANL’s hazardous waste 623 

management program and are within its capacity. 624 

Demolition debris and sanitary waste would be managed at the Los Alamos County Landfill or 625 

transported to an offsite landfill.  For the purposes of analysis, it was assumed that these wastes 626 

would be disposed of at an offsite location.  DD&D would generate nonradiological asbestos 627 

waste.  This waste would be packaged according to applicable requirements and sent to the 628 

LANL asbestos transfer station for shipment off site to a permitted asbestos disposal facility 629 

along with other asbestos waste generated at LANL.  Offsite disposal capacity would be 630 

adequate. 631 

Transportation 632 

Construction Impacts—Construction personnel would park on site and at remote designated 633 

parking areas.  Truck traffic volumes carrying waste material to local or regional landfill sites 634 

would increase during these periods. 635 

Operations Impacts—Once construction is completed, operation of the Physical Science 636 

Research Complex would account for the relocation of approximately 250 personnel from TAs 637 
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other than TA-3.  Using a ratio of 0.45 vehicles per employee, approximately 113 more vehicles 638 

may be added to TA-3 roadways and parking areas as a result of Physical Science Research 639 

Complex personnel relocation (DOE 1998). 640 

DD&D Impacts—The generated DD&D wastes would need to be transported to storage or 641 

disposal sites using over-the-road truck transportation.  These sites could be at LANL TA-54 or 642 

an offsite location.  Transportation has potential risks to workers and the public from incident-643 

free transport, such as radiation exposure as the waste packages are transported along the routes 644 

and highways.  There is also increased risk from traffic accidents (without release of radioactive 645 

material) and radiological accidents (in which radioactive material is released). 646 

The effects of incident-free transportation of construction and DD&D wastes on the worker 647 

population and general public are presented in Table G–2.  Effects are presented in terms of the 648 

collective dose in person-rem resulting in excess latent cancer fatalities (LCFs) in Table G–1.  649 

Excess LCFs are the number of cancer fatalities that may be attributable to the proposed project 650 

and estimated to occur in the exposed population over the lifetimes of the individuals.  If the 651 

number of LCFs is less than one, the subject population is not expected to incur any LCFs 652 

resulting from the actions being analyzed.  The risk for development of excess LCFs is highest 653 

for workers under the offsite disposition option.  This is because the dose is proportional to the 654 

duration of transport, which in turn is proportional to travel distance.  As shown in Table G–2, 655 

disposal of low-level radioactive waste at Nevada Test Site, which is located farthest from 656 

LANL, would lead to the highest dose and risk, although the dose and risk are low for all 657 

disposal options. 658 

Table G–2  Incident-Free Transportation Impacts – Physical Science Research Complex 659 

Crew Public 

Disposal Option 

Low-Level 
Radioactive Waste 
Disposal Location 

Collective Dose  
(person-rem) Risk (LCF) 

Collective Dose  
(person-rem) Risk (LCF) 

Onsite disposal LANL TA-54 0.037 2.2 × 10-5 0.01 6.0 × 10-6 

Nevada Test Site 4.65 0.0028 1.35 0.00081 Offsite disposition 

Commercial facility 4.51 0.0027 1.32 0.00079 

LCF = latent cancer fatality, TA = technical area. 
 

Table G–3 presents the impacts of traffic and radiological accidents.  This table provides 660 

population risks in terms of fatalities due to traffic accidents from both the collisions themselves 661 

and from excess LCFs from exposure to releases of radioactivity.   The analyses assumed that all 662 

nonradiological wastes would be transported to offsite disposal facilities. 663 

The results in Tables G–2 and G–3 indicate that no traffic fatalities and no excess LCFs are 664 

expected from the transportation of generated waste derived from the DD&D of excessed 665 

buildings and structures at TA-3, TA-35, and TA-53. 666 
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Table G–3  Transportation Accident Impacts – Physical Science Research Complex 667 

Accident Risks 
Low-Level Radioactive 

Waste Disposal Location a 
Number of 

Shipments b 
Distance Traveled 
(106 kilometers) 

Radiological 
(excess LCFs) 

Traffic 
 (fatalities) 

LANL TA-54 10,897 4.16 Not analyzed c 0.0013 

Nevada Test Site 10,897 6.76 1.2 × 10-8 0.0036 

Commercial facility 10,897 6.50 9.6 × 10-9 0.0033 

LCF = latent cancer fatality, TA = technical area. 
a All nonradiological wastes would be transported off site. 
b Approximately 10 percent of shipments are radioactive wastes.  Others include 90 percent industrial and sanitary waste and 

about 0.1 percent asbestos and hazardous wastes. 
c  No traffic accident leading to releases of radioactivity for onsite transportation is hypothesized.  
Note:  To convert kilometers to miles, multiply by 0.6214. 
 

G.2 Replacement Office Buildings Impact Assessment 668 

This section provides an assessment of environmental impacts for the proposed Replacement 669 

Office Buildings at TA-3.  Section G.2.1 provides background information on the proposed 670 

project to build a Replacement Office Building Complex and two parking structures and to 671 

DD&D two structures.  Section G.2.2 provides a brief description of the proposed options for the 672 

replacement offices.  Section G.2.3 presents the environmental consequences of the No Action 673 

Option and the proposed project (construction and operation of the proposed Replacement Office 674 

Buildings at TA–3). 675 

G.2.1 Introduction  676 

NNSA is working to reduce the number of substandard structures across LANL and to relocate 677 

staff and activities into more efficient and safe structures.  Staff currently occupies trailers and 678 

other temporary structures that have exceeded their intended lifespan.  NNSA has a congressional 679 

mandate to remove facilities at the same rate as new construction.  NNSA is in the process of 680 

reducing non-office and inefficient office space, focusing on increased use and replacement of 681 

inefficient structures. 682 

Over the past 3 years, a detailed analysis of the cost of operating and maintaining LANL facilities 683 

and a prioritization system to fund structural and infrastructure upgrades were developed.  NNSA 684 

evaluated and implemented methods to reduce facility costs and identified distinct areas to be 685 

addressed to ensure infrastructure sustainability.  These areas include structure consolidation and 686 

cost reduction initiatives to reduce structure footprints and operating costs as well as improve 687 

safety, security, environmental protection, scientific interactions, and productivity.  A TA-3 688 

Revitalization Plan, developed to address the upgrade of LANL’s most populated areas and the 689 

construction of Replacement Office Buildings in TA-3, is one such consolidation and strategic 690 

planning effort being considered at LANL. 691 

692 
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G.2.2 Options Considered 692 

The two options identified for the Replacement Office Buildings are the No Action Option and 693 

proposed project option. 694 

G.2.2.1 No Action Option 695 

Under the No Action Option, no action would be taken.  The site would not be changed and no 696 

Replacement Office Buildings or parking structures would be constructed.  No DD&D activities 697 

would occur.  Employees intended for the proposed office buildings would remain at their 698 

current locations throughout TA-3, and no consolidation would occur. 699 

G.2.2.2 Proposed Project 700 

The proposed project would be located partially on undeveloped land south of West Jemez Road 701 

and partially in the area of the existing Wellness Center and would consist of 12 new buildings 702 

(1 would be available to house NNSA’s Los Alamos Site Office) and two new parking structures, 703 

one north of Mercury Road and one to the south of West Jemez Road.  The Wellness Center and 704 

a warehouse would be demolished to accommodate this project.  The current Los Alamos Site 705 

Office Building would also be demolished.  Impacts of the Los Alamos Site Office Building 706 

DD&D were analyzed in the Final Environmental Impact Statement for the Conveyance and 707 

Transfer of Certain Land Tracts Administered by the U.S. Department of Energy and Located at 708 

Los Alamos National Laboratory, Los Alamos and Santa Fe Counties, New Mexico 709 

(DOE 1999c).  Three office buildings that were proposed before the larger project was 710 

envisioned were categorically excluded from further National Environmental Policy Act (NEPA) 711 

evaluation under DOE’s NEPA implementing regulations.  However, these three buildings are 712 

integral to this office complex and are included in the impacts analysis.  The complex would 713 

provide new, modern structures and would consolidate staff located primarily throughout TA-3 714 

in temporary structures or aging permanent buildings in failing and poor condition.  LANL staff 715 

located in other TAs may also be housed in the new Replacement Office Buildings.  The surface 716 

parking area near Mercury Road would become a parking structure in the distant future.  717 

Figure G–3 shows the currently proposed layout of the Replacement Office Building complex. 718 

The buildings would be sited partially on undeveloped land south of West Jemez Road and 719 

partially in the area of the existing Wellness Center.  Construction on the first three buildings 720 

given a Categorical Exclusion is scheduled to begin in fiscal year 2006.  Construction on the 721 

remaining nine Replacement Office Buildings would be phased beginning in fiscal year 2008. 722 

The Replacement Office Buildings would include construction of a three-story, 45,000-square-723 

foot (4,200-square-meter) Los Alamos Site Office Building, which would house approximately 724 

150 staff.  The remaining office buildings would consist of two-story structures, each with a 725 

footprint of 8,000 to 9,000 square feet (740 to 840 square meters).  These new buildings would 726 

provide approximately 15,000 to 17,500 gross square feet (1,400 to 1,600 square meters) of 727 

office space and house approximately 50 to 70 staff each.  The number of administrative staff 728 

housed in the overall Replacement Office Buildings would total approximately 900.  This staff 729 

would migrate from other offices in various locations throughout LANL and would not constitute 730 

new hires. 731 
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 732 
Figure G–3  Replacement Office Building Complex Proposed Layout 733 

G.2.3 Affected Environment and Environmental Consequences 734 

For the Replacement Office Buildings, the affected environment descriptions include only those 735 

resource areas that would be impacted.  The analysis of environmental consequences relies on the 736 

affected environment descriptions in Chapter 4 of this SWEIS.  Where information specific to 737 

the TA-3 affected environment is available and aids understanding potential impacts of 738 

constructing and operating the Replacement Office Buildings, it is included. 739 

An initial assessment of the potential impacts of the proposed project identified resource areas 740 

for which there would be no or only negligible environmental impacts.  Consequently, for the 741 

following resource areas, a determination was made that no further analysis was necessary: 742 

• Socioeconomics and Infrastructure – No new employment is expected.  Construction and 743 

DD&D workers would be drawn from the pool of construction workers employed on 744 

various projects at LANL.  Only infrastructure impacts are included in the impacts 745 

discussion. 746 

• Environmental Justice – The proposed project is mainly confined to already-developed 747 

areas of TA-3, with no disproportionate human health impacts to low-income or minority 748 

populations expected. 749 

• Facility Accidents – The proposed project would not implement new activities associated 750 

with radiological materials; only industrial accidents may occur. 751 
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This impact assessment focuses on those areas of the affected environment where potential 752 

impacts would occur:  land resources, geology and soils, water resources, air quality and noise, 753 

ecological resources, human health, cultural resources, site infrastructure, waste management, 754 

and transportation. 755 

G.2.3.1 No Action Option 756 

Under the No Action Option, LANL administrative staff would continue to operate at existing 757 

scattered LANL locations.  The Replacement Office Buildings would not be constructed at TA-3, 758 

nor would the Wellness Center or the Warehouse undergo DD&D.  Poor quality office space and 759 

the effectiveness of current staff to recruit and retain qualified employees would remain a 760 

problem.  Current DOE seismic standards or applicable building codes would not be met, and use 761 

of the buildings would be phased out over time as commercial lease space or space within LANL 762 

became available or trailers could be brought on site.  Outdated structures and temporary 763 

buildings that presently accommodate personnel would continue to contribute adversely to the 764 

visual character of the TA-3 area.  No disturbance of existing TA-3 land or building sites would 765 

occur.  There would be no construction or building removal debris to require disposal.  Utility 766 

usage would remain the same as existing usage in the near future.  Continued expenses for 767 

repairs and replacement of aging heating, ventilation, and air conditioning systems and other 768 

building components would increase.  As building systems and other components fail and cannot 769 

be replaced or repaired, affected buildings would be partially or completely closed and the staff 770 

relocated.  Benefits that would result from consolidating personnel in a modern facility that 771 

fosters better communication and collaboration between scientists and administrative personnel 772 

would not occur.  Likewise, benefits would not result in the areas of resource efficiency and 773 

conservation by vacating currently occupied energy-inefficient structures. 774 

G.2.3.2 Proposed Project 775 

The Replacement Office Buildings Project also includes DD&D of the existing Wellness Center 776 

and warehouse located in the northwest section of TA-3.  The following discussion summarizes 777 

potential impacts during construction, operations, and DD&D, as appropriate. 778 

Land Resources—Land Use 779 

Construction Impacts—Construction of the Replacement Office Building Complex, including 780 

parking lots and construction laydown areas, would require 13 acres (5.3 hectares) of previously 781 

undisturbed land within TA-3 that is presently designated as Reserve. 782 

Operations Impacts—Additional acreage would be required within previously disturbed portions 783 

of the TA that are designated as Physical and Technical Support.  Future land use plans have 784 

designated the proposed site area in the undeveloped portion of TA-3 as Physical and Technical 785 

Support.  Thus, placement of the Replacement Office Buildings and a parking lot within the 786 

western part of TA-3 would be consistent with these plans. 787 
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Land Resources—Visual Resources 788 

Construction Impacts—Impacts on visual resources resulting from construction of the 789 

Replacement Office Building Complex would result in short-term impacts on the visual 790 

environment, including increased dust generation due to construction activities. 791 

Operations Impacts—Once complete, the project would result in a change in both near and 792 

distant views of TA-3.  The project site is partially located within a forested area along West 793 

Jemez Road, which would be replaced with buildings and a parking lot.  Although landscaping 794 

along West Jemez Road could help mitigate views, the new buildings and parking lot would be 795 

readily visible from the road and nearby areas.  Views from Pajarito Road would also change; 796 

however, this would impact primarily employees, as the road is restricted from public use.  Also, 797 

because the size of developed portions of TA-3 would increase and the area of woodland 798 

decrease, distant views of the TA would change as a result of construction of the Replacement 799 

Office Building Complex.  However, the overall effect would be minimal due to the present 800 

highly developed nature of that part of LANL. 801 

Geology and Soils 802 

The Replacement Office Buildings site lies within a part of the Pajarito Fault system 803 

characterized by subsidiary or distributed fault ruptures; two small, closely spaced faults are 804 

located in TA-3.  The annual probability of surface rupture in areas beyond the principal or main 805 

trace of the Pajarito Fault, such as at the Replacement Office Buildings site, is less than 1 in 806 

10,000 (LANL 2004c).  This probability is less than the required performance goal for the facility 807 

and in accordance with DOE standards.  Additionally, the Replacement Office Buildings would 808 

be designed and constructed in accordance with current DOE seismic standards and applicable 809 

building codes. 810 

The proposed area for the facility includes both disturbed and undisturbed soils.  The undisturbed 811 

soils maintain the present vegetative cover.  They are arid soils consisting largely of sandy loam 812 

material alluvially deposited from tuff units on higher slopes to the west and eroded from 813 

underlying geologic units.  In general, the soils are poorly developed, with relatively little 814 

horizon differentiation and organic matter accumulation.  These factors, combined with the dry 815 

moisture regime of the area, result in only a limited number of plant species being able to subsist 816 

on the soil medium, which, in turn, supports a very limited number of wildlife species. 817 

Construction Impacts—Construction of the Replacement Office Buildings would include both 818 

areas already disturbed by previous facility construction and areas not previously disturbed.  The 819 

impact on LANL undisturbed (native) soils would be proportional to the total area of new 820 

construction.  Approximately 369,000 cubic yards (282,000 cubic meters) of soil and rock would 821 

be excavated for building construction.  As a result, construction activities would generate excess 822 

soil and excavated bedrock that may be suitable for use as backfill.  Uncontaminated backfill 823 

material would be stockpiled at an approved material management area at LANL for future use.  824 

Best management practices would be implemented to prevent erosion and migration of disturbed 825 

materials from the site caused by stormwater or other water discharges or wind. 826 
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Operations impacts—Office building operations would not result in additional impacts on 827 

geologic and soil resources at LANL. 828 

DD&D Impacts—DD&D activities associated with existing facilities would have a negligible 829 

additional impact on geologic and native soil resources at LANL, as the affected facility areas are 830 

already developed and adjacent soils are already disturbed.  Additional ground disturbance would 831 

be necessary to establish laydown yards and waste management areas in the vicinity of the 832 

facilities to be razed.  Available paved surfaces, such as parking lots in the vicinity of the 833 

facilities to be demolished, would be used to the extent possible. 834 

The major indirect impact on geologic and soil resources at the DD&D locations would be 835 

associated with the need to excavate any contaminated tuff and soil from beneath and around 836 

facility foundations.   Borrow material (such as crushed tuff and soil) would be required to fill 837 

the excavations to grade, but such resources are available from onsite borrow areas (see 838 

Chapter 5, Section 5.2) and in the vicinity of LANL.  LANL staff would survey potentially 839 

affected contaminated areas to determine the extent and nature of any contamination and required 840 

remediation in accordance with LANL procedures.  All excavated material would be 841 

characterized before removing it for disposal. 842 

Water Resources 843 

The proposed site is predominantly flat, with a slight slope toward the adjacent steep-sided 844 

canyon to the southwest.  During storm events, unchanneled stormwater runoff from the mesa 845 

drains into the canyon. 846 

Construction Impacts—Little or no effect on surface water resources is anticipated during 847 

construction of the Replacement Office Buildings.  The proposed project would not result in 848 

disturbance of watercourses or generation of liquid effluents that would be released to the 849 

surrounding environment. 850 

Under the current U.S. Environmental Protection Agency (EPA) Construction General Permit 851 

Program, permits are required for all LANL construction activities or other projects that disturb 852 

1 or more acres (0.4 or more hectares) of land.  Conditions of the permit require the development 853 

and implementation of a stormwater pollution prevention plan.  Silt fences, hay bales, or other 854 

appropriate best management practices would be employed to minimize stormwater transport of 855 

fine particulates (disturbed during construction) into surface water in the vicinity of TA-3. 856 

Operations Impacts—There would be an increase in stormwater runoff associated with the new 857 

office building because of the increase in impervious areas of buildings and parking lots.  The 858 

replacement of buildings should not change the stormwater runoff from these TAs significantly. 859 

Air Quality and Noise 860 

Construction Impacts—Construction of new facilities at TA-3 would result in temporary 861 

increases in air quality impacts of construction equipment, trucks, and employee vehicles.  862 

Criteria pollutant concentrations were modeled for the site work and erection construction phases 863 

of TA-3’s largest new facilities and compared to the most stringent standards.  The maximum 864 

ground-level concentrations off site and along the perimeter road to which the public has regular 865 
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access would be below the ambient air quality standards, except for possible short-term 866 

concentrations of nitrogen oxides and carbon monoxide.  Estimated concentrations for PM10 867 

would be greatest for the site work phase.  Estimated maximum PM10 concentrations are an 868 

annual average of 3.8 micrograms per cubic meter and a 24-hour average of 78.5 micrograms per 869 

cubic meter.  The maximum annual and short-term concentrations for construction would occur 870 

at the site boundary or roadway north-to-northeast of TA-3.  Modeling considered particulate 871 

emissions from activity in the construction area and emissions from various earthmoving and 872 

material-handling equipment. 873 

Construction of new office facilities at TA-3 would result in some temporary increase in noise 874 

levels from construction equipment and activities.  Some disturbance of wildlife near the area 875 

may occur as a result of construction equipment operation.  There would be no change in noise 876 

impacts on the public outside of LANL as a result of construction activities, except for a small 877 

increase in traffic noise levels from construction employees’ vehicles and materials shipments.  878 

Noise sources associated with construction at TA-3 are not expected to include loud impulsive 879 

sources such as blasting. 880 

Operations Impacts—Operation of the Replacement Office Buildings at TA-3 would not result in 881 

an increase of criteria pollutant emissions above the existing level because the total number of 882 

employee trips to LANL would remain the same. 883 

Noise impacts of operating the new office complex at TA-3 are expected to be similar to those 884 

from overall existing operations at TA-3.  Although there would be a small change in traffic and 885 

equipment noise (for example, new heating and cooling systems) near the area, there would be 886 

little change in noise impacts on wildlife and no change in noise impacts on the public outside of 887 

LANL as a result of operating these new structures. 888 

DD&D Impacts—DD&D of buildings being replaced by new facilities would result in temporary 889 

increases in air quality impacts of construction equipment, trucks, and employee vehicles.  890 

Maximum ground-level concentrations offsite and along the perimeter road to which the public 891 

has regular access would be below the ambient air quality standards, except for short-term 892 

concentrations of nitrogen oxides, carbon monoxide, and PM10. 893 

Demolition of the Wellness Center and warehouse would result in some temporary increase in 894 

noise levels from construction equipment and activities.  Some disturbance of wildlife near the 895 

area may occur as a result of construction equipment operation.  There would be no change in 896 

noise impacts on the public outside of LANL as a result of demolition activities, except for a 897 

small increase in traffic noise levels from construction employees’ vehicles and materials 898 

shipments. 899 

Ecological Resources 900 

Construction Impacts—Construction of the Replacement Office Building Complex would 901 

involve clearing and grading 13 acres (5.3 hectares) of ponderosa pine and mixed conifer forest 902 

within TA-3.  This would result in loss of less-mobile wildlife, such as reptiles and small 903 

mammals, and cause more-mobile species, such as birds or large mammals, to be displaced.  The 904 

success of displaced animals would depend on the carrying capacity of the area into which they 905 
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moved.  If the area were at its carrying capacity, displaced animals would not be likely to 906 

survive.  Indirect impacts of construction, such as noise or human disturbance, could also impact 907 

wildlife living adjacent to the construction zone.  Such disturbance would span the construction 908 

period.  These impacts could be mitigated by clearly marking the construction zone to prevent 909 

equipment and workers from disturbing adjacent habitat and by properly maintaining equipment.  910 

Construction of the new buildings and parking lot would not impact wetlands, as none are 911 

located in or near the construction zone. 912 

The northern portion of TA-3 falls within the Los Alamos Canyon Mexican spotted owl (Strix 913 

occidentalis lucida) Area of Environmental Interest.  Potential impacts to the Mexican spotted 914 

owl were evaluated in a biological assessment prepared by DOE.  This assessment noted that 915 

although 11.2 acres (4.5 hectares) of buffer habitat would be disturbed, spotted owls have been 916 

not been detected in Los Alamos Canyon in recent years.  The report concluded that if all 917 

reasonable and prudent alternatives are taken, actions associated with the construction of the 918 

Replacement Office Building Complex may affect, but are not likely to adversely affect, the 919 

Mexican spotted owl.  Reasonable and prudent alternatives include ensuring that all lighting 920 

complies with the New Mexico Night Sky Protection Act, appropriate erosion and runoff 921 

controls be employed, unnecessary disturbance to vegetation be avoided, and all exposed soils be 922 

revegetated as soon as feasible (LANL 2006b).  The U.S. Fish and Wildlife Service (USFWS) 923 

has concurred with this assessment (see Chapter 6, Section 6.5.2). 924 

Areas of Environmental Interest for the bald eagle (Haliaeetus leucocephalus) and southwestern 925 

willow flycatcher (Empidonax traillii extimus) do not include any part of TA-3.  However, 926 

recognizing that the bald eagle forages over all of LANL and that some habitat degradation is 927 

associated with the Replacement Office Building Complex project, the biological assessment 928 

concluded that provided appropriate reasonable and prudent alternatives are implemented to 929 

protect adjacent foraging habitat, the project may affect, but is not likely to adversely affect, the 930 

bald eagle.  In addition to the reasonable and prudent alternatives noted above for the Mexican 931 

spotted owl, those for the bald eagle could include not disturbing winter roosting trees, 932 

monitoring the presence or absence of eagles during project activities, and keeping noise and 933 

disturbance to a minimum.  Since the nearest southwestern willow flycatcher Area of 934 

Environmental Interest is more than 4.6 miles (7.4 kilometers) from the project site, the 935 

biological assessment concluded that the proposed project would have no effect on this species 936 

(LANL 2006b).  The USFWS has concurred with the biological assessment as it relates to the 937 

bald eagle and southeastern willow flycatcher (see Chapter 6, Section 6.5.2). 938 

Operations Impacts—Operation of the Replacement Office Building Complex would have 939 

minimal impact on terrestrial resources within or adjacent to TA-3.  Because the wildlife residing 940 

in the area has already adapted to levels of noise and human activity associated with current 941 

operation, it is unlikely that it would be adversely affected by similar types of activity involved 942 

with operation of the new buildings.  Areas not permanently disturbed (for example, construction 943 

laydown areas) would be landscaped; however, this would provide little habitat to native wildlife. 944 

Human Health 945 

Construction Impacts—During construction of the Replacement Office Buildings, some 946 

construction-related accidents would potentially occur.  The potential for industrial accidents is 947 
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based on both DOE and Bureau of Labor Statistics data on construction injuries and fatalities 948 

(DOE 2004, BLS 2003).  Based on an estimated 1.35 million person-hours to construct the new 949 

facilities, no fatal accidents would occur.  Nonfatal injuries are estimated to be approximately 950 

15 (DOE 2004) to 57 (BLS 2003). 951 

DD&D Impacts—Health and safety impacts of demolition activities would be similar to those 952 

expected during construction activities.  Based on an estimated 7,600 person-hours for DD&D of 953 

the existing facilities (including the current Los Alamos Site Office Building), no fatal accidents 954 

would occur, and nonfatal injuries are not expected (DOE 2004, BLS 2003). 955 

Cultural Resources  956 

A total of eight archaeological sites have been located within TA-3.  Sites include lithic scatters, 957 

trails and stairs, and a wagon road.  Two archaeological sites are eligible for listing on the 958 

National Register of Historic Places, four are of unknown eligibility, and two are not eligible.  959 

There are no National Register of Historic Places-eligible archaeological resources located in the 960 

vicinity of the proposed Replacement Office Building Complex; however, one site of 961 

undetermined status, a historical trail, is located to the south of the parking lot.  Although three 962 

National Register of Historic Places-eligible buildings are located in TA-3, none are situated near 963 

the proposed new complex.  One traditional cultural property is present within TA-3. 964 

Construction Impacts—There are no cultural resource sites eligible for the National Register of 965 

Historic Places within the vicinity of the Replacement Office Buildings.  However, the historic 966 

trail located to the south of the parking lot must be managed as a National Register of Historic 967 

Places-eligible site until formally determined otherwise.  Due to its proximity to the proposed 968 

project, there could be potential adverse effects of construction.  As noted above, one traditional 969 

cultural property is located within TA-3.  However, it would not be affected by construction or 970 

operation of the Replacement Office Building Complex. 971 

Operations Impacts—Operation of the Replacement Office Buildings and associated parking lots 972 

would not impact any cultural resources. 973 

Socioeconomics and Infrastructure  974 

Construction Impacts—Utility infrastructure resources would be required for Replacement Office 975 

Buildings construction.  Standard construction practice dictates that electric power needed to 976 

operate portable construction and supporting equipment be supplied by portable diesel-fired 977 

generators.  Therefore, no electrical energy consumption would be directly associated with 978 

construction.  A variety of heavy equipment, motor vehicles, and trucks would be used, requiring 979 

diesel fuel, gasoline, and propane for operation.  Liquid fuels would be brought to the site as 980 

needed from offsite sources and, therefore, would not be limited resources.  Water would be 981 

needed primarily to provide dust control, aid soil compaction at the construction site, and 982 

possibly for equipment washdown.  Water would not be required for concrete mixing, as ready-983 

mix concrete is typically procured from offsite resources.  Portable sanitary facilities would be 984 

provided to meet the workday sanitary needs of project personnel on the site.  Water needed for 985 

construction would typically be trucked to the point of use, rather than provided by a temporary 986 

service connection. 987 
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For Replacement Office Buildings construction, total liquid fuel consumption is estimated to be 988 

1.8 million gallons (6.8 million liters).  Total water consumption is estimated to be 9.6 million 989 

gallons (36 million liters).  The existing LANL infrastructure would be capable of supporting the 990 

requirements for new facility construction without exceeding site capacities, resulting in 991 

negligible impact on site utility infrastructure. 992 

Operations Impacts—In general, utility infrastructure requirements for operation of the new 993 

office structures would be limited to building connections, and no upgrades to existing utilities 994 

would be required.  Usage in the proposed structures would be equivalent to or less than that of 995 

the replaced structures because contemporary building design includes water and energy 996 

conservation features.  As such, Replacement Office Buildings operation is expected to have no 997 

or negligible incremental impact on utility infrastructure capacities at LANL. 998 

DD&D Impacts—Activities associated with DD&D of facilities to be replaced by the 999 

Replacement Office Buildings are projected to require 356,000 gallons (1.35 million liters) of 1000 

liquid fuels and 11.3 million gallons (43 million liters) of water.  DD&D activities would be 1001 

staggered over an extended period of time.  As a result, impacts of these activities on LANL’s 1002 

utility infrastructure are expected to be very minor on an annualized basis.  Standard practice 1003 

dictates that utility systems serving individual facilities be shut down as they are no longer 1004 

needed.  As DD&D activities progress, interior spaces, including associated equipment, piping, 1005 

and wiring, would be removed prior to final demolition.  Thus, existing utility infrastructure 1006 

would be used to the extent possible and would then be supplemented or replaced by portable 1007 

equipment and facilities as DD&D activities proceed. 1008 

Waste Management 1009 

Construction Impacts—Replacement Office Building Complex construction would generate 1010 

approximately 1,700 cubic yards (1,300 cubic meters) of construction waste, primarily 1011 

construction debris and associated solid waste.  Construction debris is not hazardous and may be 1012 

disposed of in a solid waste landfill.  A substantial portion of construction debris at LANL is 1013 

routinely recycled; in 2003, approximately 89 percent of the uncontaminated construction and 1014 

demolition waste was recycled, and those rates are expected to continue (LANL 2004e). 1015 

Operations Impacts—Operations at the new Replacement Office Building Complex would 1016 

generate sanitary wastes.  However, because the offices are a replacement for existing office 1017 

space, no increase in waste is expected. 1018 

DD&D Impacts—Demolition activities would generate approximately 6,900 cubic yards 1019 

(5,300 cubic meters) of demolition debris and sanitary waste.  The demolition debris would be 1020 

transferred to appropriate offsite recycling or disposal facilities.  As with construction debris, as 1021 

much as 89 percent of the demolition debris could potentially be recycled.  Although no 1022 

radiological waste is anticipated as a result of the demolition activities of the Wellness Center 1023 

and warehouse, 31 cubic yards (24 cubic meters) of low-level radioactive waste was estimated in 1024 

case contaminated materials were encountered during the demolition activities.  This waste 1025 

would be disposed of at TA-54.  Because the estimated volume is small, no impacts on disposal 1026 

capacity are expected. 1027 
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Transportation 1028 

Construction Impacts—Construction personnel would park onsite and at remote designated 1029 

parking areas.  Truck traffic volume carrying construction materials to LANL and waste to local 1030 

and regional landfill sites would increase.  This increase in traffic would not have any significant 1031 

impact on the adjacent road systems, including West Jemez Road.  As stated earlier, a substantial 1032 

portion of construction debris at LANL is routinely recycled. 1033 

DD&D Impacts—Demolition activities would generate a small amount of low-level radioactive 1034 

wastes that would be disposed of onsite or shipped offsite.  The demolition debris would be 1035 

transported to offsite recycling or disposal facilities.  As with construction debris, a majority of 1036 

demotion debris could potentially be recycled. 1037 

G.3 Radiological Sciences Institute, Including Phase I – The Institute for Nuclear 1038 

Nonproliferation Science and Technology Impact Assessment 1039 

This section provides an assessment of environmental impacts for the proposed Radiological 1040 

Sciences Institute at LANL’s TA-48.  Section G.3.1 provides background information on the 1041 

proposed project to replace deteriorated structures scattered over six TAs with the Radiological 1042 

Sciences Institute.  Section G.3.2 provides a description of the proposed options for the 1043 

Radiological Sciences Institute.  Section G.3.3 presents environmental consequences of the 1044 

No Action Option and the proposed project (construction and operation of the proposed 1045 

Radiological Sciences Institute at TA-48 and DD&D of the replaced facilities). 1046 

G.3.1 Introduction 1047 

The proposed project site is located in TA- 48, approximately 1 mile (1.6 kilometers) southeast 1048 

of TA-3 along Pajarito Road and also includes a small portion of the western edge of TA-55.  1049 

The Radiological Sciences Institute would provide state-of-the-art facilities for wet chemistry, 1050 

metallurgy, safeguards (domestic and international), material protection control and 1051 

accountability, machining and manufacturing, training schools, and underground storage of 1052 

special nuclear material (LANL 2006a).  This project would also involve DD&D of 1053 

52 deteriorating structures (80 percent of LANL’s radiological facilities) (LANL 2006a).  The 1054 

project would consolidate radiological laboratories and working spaces to a significantly smaller 1055 

footprint of modern, flexible facilities in up to 13 buildings located at TA-48. 1056 

The missions proposed for relocation to the Radiological Sciences Institute include (but are not 1057 

limited to) support for weapons manufacturing, material property evaluations for stockpile 1058 

stewardship, support for domestic and international safeguards, training for International Atomic 1059 

Energy Agency inspectors, training and support for national emergency response to threats 1060 

involving radioactive sources, biological research, detection and sensor technologies, various 1061 

chemistry and chemical engineering missions, radioisotope production and distribution, and basic 1062 

energy science.  New and developing projects that require radiological facilities include missions 1063 

such as homeland security, advanced fuel cycle initiatives, separation processes for commercial-1064 

reactor spent fuel, production capability for nuclear fuels for space missions, powder metallurgy 1065 

for space and medical applications, nonproliferation, threat reduction, nuclear material control 1066 
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and accountability, alternative energy systems, advanced fusion, and nuclear-weapons-related 1067 

research. 1068 

Much of the radiological infrastructure at LANL is 40 to 60 years old, and the ability to continue 1069 

critical national missions is threatened.  Current facilities are rapidly approaching obsolescence, 1070 

with operation and maintenance costs associated with increased safety, security, regulatory, and 1071 

operating requirements becoming prohibitive.  Radiological competence and mission 1072 

commitments need to be met at LANL (LANL 2006a).  The existing radiological facilities were 1073 

built in accordance with building codes and safety and security requirements that are now 1074 

outdated (LANL 2006a).  NNSA needs to replace aging structures with modern buildings 1075 

designed to meet usage needs. 1076 

Table G–4 shows the types of buildings currently in use by different programs that would be 1077 

replaced by the Radiological Sciences Institute Project, including their building numbers, 1078 

approximate age, facility condition, and existing floor space.  Table G–5 lists the names and 1079 

functions of the 30 permanent structures that would be replaced by the Radiological Sciences 1080 

Institute. 1081 

Table G–4  Summary of Los Alamos National Laboratory Radiological Buildings Proposed 1082 

for Decontamination, Decommissioning, and Demolition Radiological Sciences 1083 

Institute Project 1084 

Program Structure Building Numbers a 
Area (gross 
square feet) 

Predominant 
Condition 

Predominant 
Building Age 

(years) 
10 permanent 
buildings 

46-24, 46-31, 46-158, 46-200, 46-250, 
48-1, 48-8, 48-17, 48-26, 59-1  

8 transportable 48-27, 48-29, 48-33, 48-34, 48-46, 
48-47, 48-208, 48-214 

Chemistry 

2 trailers 48-149, 48-154 

167,409 Poor to 
failing 

40-59 

5 permanent 
buildings 

3-29, 3-35, 3-169, 3-66, 3-451  Materials Science 
and Technology 

2 trailers 3-1524, 3-1525 

258,922 Poor to 
failing 

40-59 

13 permanent 
buildings 

18-1, 18-28, 18-30, 18-129, 18-141, 
18-147, 18-227, 18-297, 3-66, 35-2, 
35-27, 35-115, 35-347  

1 transportable  35-253 
8 trailers 18-288, 18-300, 18-301, 35-239, 

35-261, 35-262, 35-263, 35-382  

Nuclear 
Nonproliferation 

3 other 18-256, 18-257, 18-258 

180,099 Poor to 
failing 

40-59 

Radiological 
Machining and 
Inspection 

1 permanent 
building 

3-102 29,365 Adequate 40-59 

Totals 52 structures  635,795   
a 100 percent of most building functions would be moved to the Radiological Sciences Institute.  Buildings whose functions 

would be only partially replaced by the Radiological Sciences Institute and the corresponding percentages are: 3-29, 
7 percent (the hot cells); 35-2, 33 percent; 46-24, 50 percent; 46-31, 25 percent; 46-158, 15 percent; 46-200, 50 percent; 
59-1, 25 percent. 

Notes: Facilities associated with the Institute for Nuclear Nonproliferation Science and Technology Phase I DD&D include the 
International Atomic Energy Agency schoolhouse portion of 3-66; Buildings 35-2 (33 percent), 35-27, 35-115, 35-247; and all 
TA-18 buildings. DD&D of these facilities is not part of the Institute for Nuclear Nonproliferation Science and Technology and 
would be handled separately. 
To convert square feet to square meters, multiply by 0.092903. 
Source:  LANL 2006a. 
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Table G–5  Name, Function, and Number of Employees of Permanent Buildings Proposed 1085 

for Decontamination, Decommissioning, and Demolition by the Radiological Sciences 1086 

Institute Project 1087 

Technical Area 
Building a Name Current Use Employees b 

46-24 (50%) Laboratory and Office Building Optic laboratories 24 

46-31 (25%) Test Building No. 2 Optic laboratories 3 

46-158 (15%) Laser-Induced Chemistry Laboratory Optic laboratories 1 

46-200 (50%) Chemistry and Laser Laboratory Chemistry laboratory 2 

46-250 Analytical Chemistry Chemistry laboratory 7 

48-1 Isotope Separator Building Chemical laboratory (nuclear) 149 

48-8 Isotope Separator Building Machine shops 2 

48-17 Assembly Checkout Building Assembly facilities 3 

48-26 Office Building Office 2 

59-1 (25%) Occupational Health Laboratory Radiation effects laboratory 46 

3-29 (7%) Chemistry and Metallurgy Research Laboratory 
(Hot Cells) 

Nuclear physics laboratory 24 

3-169 c Warehouse (Sigma) General storage 125 

3-66 c Sigma Building Laboratories (nuclear) 125 

3-451 Micro Machining Facility Physics laboratory 8 

3-1524 Laboratory and Office Building Laboratories (nuclear) 2 

35-2 c Laboratory and Office Building (Nuclear 
Safeguards Research) 

Laboratories (nuclear) 93 

35-27 c Nuclear Safeguard Laboratory Laboratories (nuclear) 72 

35-115 Solvent Storage Shed Hazardous and flammable 
storage 

0 

35-347 Garage General storage 0 

18-1 d Staging Area Fabrication facility 1 

18-28 Warehouse Programmatic general storage 1 

18-30 Main Building Office 222 

18-129 Reactor Sub-Assay Building Nuclear physics laboratory 10 

18-141 Ultra-Sonic Cleaning Building Nuclear physics laboratory 0 

18-147 Office Building Office 6 

18-227 Accelerator Device Laboratory Accelerator building 0 

18-256 Butler Building Applied physics laboratory 0 

18-297 Storage Building General storage 0 

3-102 c Technical Shops Addition 
(Radiological Machine Shop) 

Nuclear contaminated storage 0 

Total   1,074 e 
a Unless noted by a percentage shown in parentheses, 100 percent of the floor space and building function would be moved to 

the Radiological Sciences Institute. 
b One hundred percent of employees currently located at each building are listed, except for those buildings where only a 

portion of the function is to be transferred to the Radiological Sciences Institute.  In those instances, the number of employees 
that would move to the Radiological Sciences Institute was assumed to be proportional to the percentage of floor space in the 
building that the Radiological Sciences Institute would replace. 

c Identified as a radiological facility in the SWEIS Yearbook – 2003 (LANL 2004d). 
d All TA-18 functions from the Pajarito Site, except the Solution High-Energy Burst Assembly (SHEBA), would be moved to 

the Radiological Sciences Institute. 
e Total includes permanent buildings listed in this table and 146 employees located in transportables and trailers not included 

in the table. 
Source:  LANL 2006a. 
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G.3.2 Options Considered 1088 

The two options identified for the Radiological Sciences Institute are the No Action Option and 1089 

the proposed project option. 1090 

G.3.2.1 No Action Option 1091 

Under the No Action Option, the current use of existing radiological facilities throughout LANL 1092 

would continue.  At least two facilities are currently planned for DD&D under other actions:  the 1093 

TA-18 and Chemistry and Metallurgy Research Buildings.  The facilities have exceeded their 1094 

design life and are rapidly becoming obsolete and seriously deteriorating; corrective maintenance 1095 

actions would continue as failures occur.  Maintenance cost would continue to escalate to support 1096 

the aging facilities until they must be shut down.  Upgrade costs to meet currently applicable 1097 

building codes and safety and security requirements are prohibitive and would provide only a 1098 

limited lifespan to existing facilities.  LANL would systematically lose radiological competence, 1099 

and mission commitments would not be met.  Failures of the existing facilities and equipment 1100 

would delay programmatic work, possibly damage equipment, and possibly pose a risk to 1101 

personnel safety, campaigns, critical experiments, and related activities.  Because nearly 1102 

70 percent of all LANL radiological facilities are 40 to 60 years old, they would experience more 1103 

and more severe failures over time, until corrective maintenance is no longer possible and the 1104 

facilities would have to be shut down if unreliability adversely impacts safety or the environment. 1105 

G.3.2.2 Proposed Project 1106 

Under the proposed project, the Radiological Sciences Institute would be constructed and 1107 

52 obsolete structures scattered over six TAs would undergo DD&D.  This analysis assumes the 1108 

Radiological Sciences Institute would consist of up to 13 facilities.  Phase I of the Radiological 1109 

Sciences Institute Project would include 5 buildings associated with the Institute for Nuclear 1110 

Nonproliferation Science and Technology, for which construction would begin in 2009, with an 1111 

estimated occupancy in fiscal year 2012.  New construction for the Institute for Nuclear 1112 

Nonproliferation Science and Technology would include a Security Category I and II laboratory 1113 

with a Security Category I vault, several Security Category III and IV laboratories, a field test 1114 

laboratory, a secure radiochemistry facility, and associated office support facilities, further 1115 

described below. 1116 

• Security Category I and II Facility – a small Nuclear Hazard Category 2 laboratory 1117 

located within a security TA Isolation Zone and within the Perimeter Intrusion Detection 1118 

and Assessment System (PIDAS) adjacent to TA-55 but physically isolated from the 1119 

programmatic activities and personnel inside TA-55.  The facility would provide the 1120 

ability to utilize and store Security Category I and II quantities of materials (including 1121 

rollup of various numbers of Security Category III and IV quantities). 1122 

• Security Category III and IV Laboratories – an independent radiological facility 1123 

incorporating both open and secured laboratories, used for research and development, 1124 

testing, and evaluation of technology directly applied to nuclear nonproliferation 1125 

programs. 1126 
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• Secure Radiochemistry Facility – a secure, low-background-dissolving and 1127 

radiochemistry capability for the receipt and processing of classified samples to meet the 1128 

requirements of current and future national security programs.  The building would be a 1129 

vault-type room. 1130 

• Field Test Laboratory – an outdoor vehicle portal and long-standoff nuclear material 1131 

monitoring and detection field laboratory to be used to develop and demonstrate advanced 1132 

nuclear detection technology suitable for deployment in border-protection situations and 1133 

in other environments requiring long-distance monitoring. 1134 

• Office Support Facility – an office complex sized to accommodate the staff in the 1135 

Institute for Nuclear Nonproliferation Science and Technology, to include both open and 1136 

secured office space, and mechanical, electrical, and software design, fabrication, and 1137 

assembly facilities for building prototype instruments and supporting research and 1138 

development needs. 1139 

The Radiological Sciences Institute would consolidate radiological activities in an optimally 1140 

designed, efficient, safe, and secure set of buildings.  Facilities would be included for wet 1141 

chemistry, metallurgy, safeguards (domestic and international), material protection control and 1142 

accountability, machining and manufacturing, and nonproliferation training schools.  The 1143 

complex would also include a Security Category I underground vault for storage of special 1144 

nuclear material, eliminating (through underground tunnels) routine material transport on public 1145 

roads.  Also, the complex would be designed to accommodate multiple concurrent radiological 1146 

activities and Security Categories (III and IV) and temporary Security Category II International 1147 

Atomic Energy Agency training schools.  A Nuclear Hazard Category 3 operations building for 1148 

specific co-located actinide chemistry operations and safeguards would also be included.  In 1149 

addition to the programs and functions listed above, others that would be moved to the 1150 

Radiological Sciences Institute and have measurable quantities of emissions or waste include 1151 

those of the Sigma Complex (Buildings TA-3-66, TA-35, and TA-169), the Pajarito Site (TA-18 1152 

buildings, except the Solution High-Energy Burst Assembly (SHEBA Project), the Radiological 1153 

Machine Shop at TA-3 (TA-3-102), the Chemistry and Metallurgy Research hot cells (located at 1154 

TA-3-29), and the Radiochemistry Facility currently located in TA-48. 1155 

This project would also involve DD&D of 52 obsolete structures (80 percent of LANL’s 1156 

radiological facilities), accounting for approximately 636,000 gross square feet (59,100 square 1157 

meters) of building space located in six TAs (TA-3, TA-18, TA-35, TA-46, TA-48, and TA-59) 1158 

(LANL 2006a).  There are about 1,074 employees located in buildings that would be replaced by 1159 

the Radiological Sciences Institute (see Table G–5).  Of that total, 293 are in existing buildings at 1160 

TA-48 slated for replacement (193 in permanent structures and 100 in transportables or trailers).  1161 

Phase I of the Radiological Sciences Institute (the Institute for Nuclear Nonproliferation Science 1162 

and Technology) would occupy approximately 145,000 net square feet (13,500 square meters), a 1163 

reduction of about 50,000 net square feet (4,600 square meters) relative to the facilities to be 1164 

replaced, and would house approximately 450 to 500 technical and support staff (LANL 2006a). 1165 
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G.3.3 Affected Environment and Environmental Consequences 1166 

For Radiological Sciences Institute construction and operation, the affected environment is 1167 

primarily TA-48, although the region of influence for each resource evaluated may extend 1168 

beyond TA-48 and LANL.  For DD&D of buildings replaced by the Radiological Sciences 1169 

Institute, the affected environment is primarily TA-3, TA-35, TA-46, TA-48, and TA-59.  1170 

DD&D of buildings in TA-18 is not part of the impacts evaluation for the Radiological Sciences 1171 

Institute, but rather is included as part of the Relocation of Remaining TA-18 Operations and 1172 

Decontamination, Decommissioning, and Demolition of TA-18 Buildings Impacts Assessment.  1173 

Also, the DD&D impacts for the Chemistry and Metallurgy Research Building hot cells (Wing 9 1174 

of Building 3-29) are not part of the Radiological Sciences Institute evaluation, but are included 1175 

as part of the proposed project analyzed in the Environmental Impact Statement for the 1176 

Chemistry and Metallurgy Research Building Replacement Project at Los Alamos National 1177 

Laboratory (DOE 2003).  The impacts of TA-18 operations and the hot cells that would be 1178 

moved to the Radiological Sciences Institute are included in the affected environment baseline 1179 

for comparison with the impacts of the new Radiological Sciences Institute. 1180 

The analysis of environmental consequences relies on the affected environment descriptions in 1181 

Chapter 4 of this SWEIS.  Where information specific to TA-48 (or the TAs impacted by DD&D 1182 

activities) is available and aids understanding the Radiological Sciences Institute affected 1183 

environment, it is included here.  An initial assessment of the potential impacts of the proposed 1184 

project identified resource areas for which there would be no or only negligible environmental 1185 

impacts.  Consequently, for the following resource areas, a determination was made that no 1186 

further analysis was necessary: 1187 

• Socioeconomics and Infrastructure – No new employment is expected.  Construction and 1188 

DD&D workers would be drawn from the pool of construction workers employed on 1189 

various projects at LANL.  Only infrastructure impacts are included in the impacts 1190 

discussion. 1191 

• Environmental Justice – The proposed project is mainly confined to already-developed 1192 

areas, with no disproportionate human health impacts to low-income or minority 1193 

populations expected. 1194 

This impact assessment focuses on those areas of the affected environment where potential 1195 

impacts would occur: land resources, geology and soils, water resources, air quality and noise, 1196 

ecological resources, human health, cultural resources, site infrastructure, waste management, 1197 

transportation, and facility accidents. 1198 

G.3.3.1 No Action Option 1199 

Under the No Action Option, LANL radiochemistry capabilities would not be modernized and 1200 

would not take on capabilities that could potentially be lost from the LANL Complex due to 1201 

changes in other facilities (the Chemistry and Metallurgy Research and Pajarito Site).  No 1202 

disturbance of existing land or building sites would occur.  There would be no construction or 1203 

building removal debris to require disposal.  Utility use would remain essentially the same as the 1204 

present use.  Continued expenses for repairs and replacement of aging heating, ventilation, and 1205 
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air conditioning systems and other building components would increase.  As building systems 1206 

and other components fail and cannot be replaced or repaired, affected buildings would be 1207 

partially or completely closed and the staff relocated.  Personnel would remain scattered 1208 

throughout LANL, and collaboration between scientists and administrative personnel would be 1209 

hindered.  Under the No Action Option, the inefficiencies of using outmoded and deteriorating 1210 

buildings would continue. 1211 

No changes in emissions or air pollutant concentrations are expected under the No Action 1212 

Option.  Under this option, radiological air emissions would continue to be generated from 1213 

operations at the Sigma Complex (TA-3-66), Machine Shops (TA-3-102), Radiochemistry 1214 

(TA-48), and hot cells (Wing 9) at the Chemistry and Metallurgy Research Building.  No 1215 

increases in emissions or additional radionuclides are expected under the No Action Option. 1216 

Human Health 1217 

The consequences of continued operations at facilities that release radiological air emissions, and 1218 

would be consolidated in the proposed Radiological Sciences Institute (Sigma Complex 1219 

[TA-3-66], Machine Shops [TA-3-102], and Radiochemistry [TA-48]), on public and worker 1220 

health under the No Action Option are presented below.  A discussion of the terminology used in 1221 

the human health evaluation and basic radiological health effects and the methodologies used to 1222 

evaluate consequences can be found in Appendix C of this SWEIS. 1223 

Public Health—The collective dose to the public from all airborne radioactive emissions from 1224 

these three facilities was estimated to a 50-mile (80-kilometer) radius from each facility.  The 1225 

total population dose from all three facilities, shown in Table G–6, is estimated to be 1226 

0.18 person-rem per year, which is a small part of the total population dose (30 person-rem) from 1227 

all Key Facilities at LANL.  This population dose would result in no additional fatalities in the 1228 

50-mile (80 kilometer) radius population of close to 300,000. 1229 

Table G–6  Annual Radiological Impacts on the Public from Operations under the 1230 

Radiological Sciences Institute Project No Action Option 1231 

 
Population Dose within 50 Miles 

(80 kilometers) 
Facility-Specific 

MEI Dose 
MEI Location 

(feet) 

Sigma (TA-3-66) 0.16 person-rem 0.026 millirem N 3,560 LANL boundary 

Machine Shops (TA-3-102) 0.013 person-rem 0.0023 millirem N 3,380 LANL boundary 

Radiochemistry (TA-48) 0.0065 person-rem 0.0019 millirem NNE 2,920  
Royal Crest Trailer Park 

Total dose 0.18 person-rem Not applicable  

Cancer fatality risk 0.00011 1.6 × 10-8 (Sigma)  

Regulatory dose limit a Not applicable 10 millirem  

Background radiation dose b 120,000 person-rem 400 millirem  

MEI = maximally exposed individual, TA = technical area. 
a  Title 40 of the Code of Federal Regulations, Part 61, establishes an annual limit of 10 millirem via the air pathway to any 

member of the public from DOE operations.  There is no standard for a population dose. 
b The annual individual dose from background radiation at LANL ranges from a low of about 300 millirem to a high of about 

500 millirem (see this SWEIS, Appendix C).  The population living within 50 miles (80 kilometers) of TA-48 was estimated to 
be 299,508 in 2000. 

Note:  To convert feet to meters, multiply by 0.3048. 
Sources:  Chapter 5 and Appendix C of this SWEIS. 
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A maximally exposed individual (MEI) is a hypothetical member of the public residing at the 1232 

LANL site boundary who would receive the maximum dose from facility emissions.  Each 1233 

facility has a different location for its MEI, based on many factors, including the climate, 1234 

distance, type and amount of radiological air emissions, and physical form of the radionuclides.  1235 

The location and estimated dose for each of the three facilities that have radiological air 1236 

emissions are listed in Table G–6; these doses do not include exposures from other sources at 1237 

LANL.  The highest of the three MEI doses is from emissions at the Sigma Complex.  This MEI 1238 

would receive an estimated annual dose of 0.026 millirem from operations as compared to the 1239 

LANL site-wide MEI, who would receive 7.8 millirem per year from emissions from all LANL 1240 

facilities.  To put these doses into perspective, comparisons with doses from natural background 1241 

radiation and the regulatory limit of 10 millirem established in Title 40 Code of Federal 1242 

Regulations [CFR] Part 61 are included in the table. 1243 

In general, collective total effective dose equivalent by Key Facility or TA is difficult to 1244 

determine because these data are assigned to the individual worker, not to a specific TA or 1245 

building.  In addition, members of many groups and organizations receive doses at several 1246 

locations.  Under the No Action Option, the average worker doses expected at the Sigma 1247 

Complex, Machine Shops, and Radiochemistry would be similar to those in the 6-year period 1248 

from 1999 through 2004. 1249 

Hazardous Chemical Impacts—No chemical-related health impacts would be associated with this 1250 

option.  As stated in Chapter 5, Section 5.6, of this SWEIS, the quantities of chemicals that could 1251 

be released to the atmosphere during routine normal operations are minor and would be below 1252 

screening levels used to determine the need for additional analysis.  Under normal operating 1253 

conditions, workers would be protected from hazardous chemicals by adherence to Occupational 1254 

Safety and Health Administration and EPA occupational standards that limit concentrations of 1255 

potentially hazardous chemicals in the workplace. 1256 

Waste Management 1257 

The impacts of managing waste from continued operations at the Radiochemistry Facility, Sigma 1258 

Complex, Pajarito Site (TA-18), and Machine Shops (Building 03-102 only) would be the same 1259 

as those currently experienced at these facilities because the same types and quantities of waste 1260 

would be generated and subsequently managed. 1261 

Some gains in waste management efficiencies are expected over the next few years, and these 1262 

gains would be realized under both the No Action Option and the proposed project (that is, 1263 

whether or not the Radiological Sciences Institute is constructed and operated).  Significant 1264 

reductions in the volume of radioactive liquid discharges are expected over the next few years as 1265 

improvements are made to the beryllium laundry operations, electroplate bath condensate system, 1266 

and perchloric acid exhaust duct washdown process.  Based on historical data and planned 1267 

improvements, the projected discharge volume of radioactive liquids is 845,000 gallons 1268 

(3.2 million liters) per year (LANL 2006a). 1269 

Chemical waste generation rates are expected to be 31,000 pounds (14,000 kilograms) per year.  1270 

Low-level radioactive waste generation rates are estimated to be 157 cubic yards (120 cubic 1271 

meters) per year.  Mixed low-level radioactive waste and transuranic waste generation rates are 1272 
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expected to be very low, approximately 1.3 cubic yards (1 cubic meter) per year for each 1273 

category.  No mixed transuranic waste is expected to be generated (LANL 2006a). 1274 

Facility Accidents 1275 

Potential accidents under the No Action Option estimated to have the highest impacts would 1276 

involve radiological operations and materials associated with Chemistry and Metallurgy 1277 

Research Wing 9 hot cell operations.  Five accident scenarios were selected to represent the 1278 

bounding impacts of accidents.  Information used to estimate the impacts of these accidents is 1279 

shown in Table G–7.  The material at risk in a hot cell is estimated to be 10.6 ounces 1280 

(300 grams) of plutonium-238 equivalent and an additional 28.7 pounds (13 kilograms) of 1281 

plutonium-238 equivalent in iridium cans inside two layers of textured graphite (general purpose 1282 

heat source modules). 1283 

Table G–7  Bounding Radiological Accident Scenarios under the Radiological Sciences 1284 

Institute Project No Action Option 1285 

Accident 
Source Term a  

(curies) 
Release Energy 

(watts) 
Annual 

Frequency 

Hot cell fire involving plutonium-238 in general 
purpose heat source modules 

5.13 plutonium-238 2.04 × 106 1.0 × 10-4 

Seismic-induced building collapse and fire 
involving plutonium-238 in general purpose heat 
source modules 

22.572 plutonium-238 
1.386 plutonium-239 

2.04 × 106 2.4 × 10-4 

Seismic-induced building collapse with no fire 
involving plutonium-238 in general purpose heat 
source modules 

5.13 plutonium-238 
0.315 plutonium-239 

0 2.4 × 10-3 

Spill of plutonium-238 residue from 0.5-gallon 
(2-liter) bottles outside of hot cell 

0.001283 plutonium-238 0 0.1 

Hot cell plutonium-238 spill with no 
confinement 

0.4104 plutonium-238 0 0.01 

a. A release height of 4.9 feet (1.5 meters) is assumed for all accidents.  Specific activity is 0.063 curies per gram for 
plutonium-239 and 17.1 curies per gram for plutonium-238. 

 

Assuming that an accident occurred, estimated consequences for a noninvolved worker located 1286 

330 feet (100 meters) from the accident, the onsite worker population, the MEI located at West 1287 

Jemez Road, and the offsite population are shown in Tables G–8 through G–10.  Estimated risks 1288 

that take accident frequency into account to these same receptors are shown in Table G–10. 1289 

The hypothetical accidents with the highest radiological impacts would be the seismic-induced 1290 

building collapse with no fire and the seismic-induced building collapse with a fire involving 1291 

plutonium-238 in general purpose heat source modules.  If either of these accidents were to 1292 

occur, the consequences are estimated to be 2.9 or 8.6 increased LCFs for the offsite population, 1293 

0.047 or 0.052 increased risk of an LCF for the MEI, and 0.21 or 0.18 increased risk of an LCF 1294 

for a noninvolved worker located at a distance of 330 feet (100 meters) from the accident, 1295 

respectively.  After taking into account the frequency (or probability) of each accident, the 1296 

seismic-induced building collapse with no fire is estimated to have the highest risks.  For this 1297 

accident, the annual risks are estimated to be 0.0069 LCFs for the offsite population, 0.00011 1298 

increased risk of LCFs for the MEI, and 0.00049 increased risk of an LCF for a noninvolved 1299 

worker located at a distance of 330 feet (100 meters) from the accident. 1300 
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Table G–8  Radiological Accident Offsite Population Consequences under the Radiological 1301 

Sciences Institute Project No Action Option 1302 

MEI Population to 50 Miles (80 kilometers) 
Accident Dose (rem) LCF a Dose (person-rem) LCF b, c 

Hot cell fire involving plutonium-238 in general 
purpose heat source modules 

9.18 0.0055 3,060 1.84 

Seismic-induced building collapse and fire involving 
plutonium-238 in general purpose heat source 
modules 

43 0.052 14,400 8.64 

Seismic-induced building collapse with no fire 
involving plutonium-238 in general purpose heat 
source modules 

39 0.047 4,770 2.86 

Spill of plutonium-238 residue from (0.5-gallon 
(2-liter) bottles outside of hot cell 

0.012 7.4 × 10-

6 
1.12 0.00067 

Hot cell plutonium-238 spill with no confinement 3.96 0.0024 359 0.22 

MEI = maximally exposed individual, LCF = latent cancer fatality. 
a  Increased risk of an LCF to an individual, assuming the accident occurs. 
b  Increased number of LCFs for the offsite population, assuming the accident occurs. 
c  Offsite population size is approximately 300,000 persons. 
 

Table G–9  Radiological Incident Onsite Worker Consequences under the Radiological 1303 

Sciences Institute Project No Action Option 1304 

Noninvolved Worker at 330 Feet 
(100 meters) 

Accident Dose (rem) LCF a 

Hot cell fire involving plutonium-238 in general purpose heat source modules 32.5 0.039 

Seismic-induced building collapse and fire involving plutonium-238 in general 
purpose heat source modules 

152 0.18 

Seismic-induced building collapse with no fire involving plutonium-238 in 
general purpose heat source modules 

171 0.21 

Spill of plutonium-238 residue from 0.5-gallon (2-liter) bottles outside of hot cell 0.045 2.7 × 10-5 

Hot cell plutonium-238 spill with no confinement 14.3 0.0086 

LCF = latent cancer fatality. 
a  Increased risk of an LCF to an individual, assuming the accident occurs. 
 

The impacts of the other postulated accidents are shown in Tables G–8 through G–10.  1305 

Comparing the seismic accident that includes a fire with one that does not include a fire, the 1306 

former has higher offsite population and MEI impacts, while the latter has higher individual 1307 

worker and worker population impacts.  This is because the buoyant effects of a fire loft the 1308 

radioactive plume over the onsite workers, while the greater releases associated with this 1309 

scenario would impact the general population farther downwind.  In contrast, the absence of a 1310 

fire and its buoyant effects has a greater impact on close-in individuals like the noninvolved 1311 

worker at 330 feet (100 meters) and the large worker population at the Chemistry and Metallurgy 1312 

Research Building. 1313 

1314 
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Table G–10  Radiological Accident Offsite Population and Worker Risks under the 1314 

Radiological Sciences Institute Project No Action Option 1315 

Onsite Worker (LCFs) Offsite Population (LCFs) 

Accident 

Noninvolved Worker 
(at 330 feet 

[100 meters]) a MEI a 
Population to 50 Miles 

(80 kilometers) a, b 

Hot cell fire involving plutonium-238 in general 
purpose heat source modules 

3.9 × 10-6 5.5 × 10-7 0.00018 

Seismic-induced building collapse and fire 
involving plutonium-238 in general purpose heat 
source modules c 

4.4 × 10-5 1.2 × 10-5 0.0021 

Seismic-induced building collapse with no fire 
involving plutonium-238 in general purpose heat 
source modules c 

0.00049 1.1 × 10-4 0.0069 

Spill of plutonium-238 residue from 0.5-gallon 
(2-liter) bottles outside of hot cell 

2.7 × 10-6 7.4 × 10-7 6.7 × 10-5 

Hot cell plutonium-238 spill with no confinement 8.6 × 10-5 2.4 × 10-5 0.0022 

LCF = latent cancer fatality, MEI = maximally exposed individual. 
a  Increased risk of an LCF to an individual per year. 
b  Offsite population size is approximately 300,000 persons. 
c An updated probabilistic seismic hazard analysis has been completed for LANL (LANL 2007), which results in higher peak 

horizontal ground acceleration values for the same annual probability of exceedance.  In the seismic accident analyses for 
the Chemistry and Metallurgy Research Building, the radioactive source term was conservatively based on the assumption 
that all structures, systems, and components failed, therefore, the updated probabilistic seismic hazard analysis is not 
expected to change the accident consequences or risks. 

 

G.3.3.2 Proposed Project 1316 

Land Resources—Land Use 1317 

Construction Impacts—Construction of the Radiological Sciences Institute, including parking 1318 

lots and construction laydown areas, would require 33.6 acres (13.6 hectares) of land.  Of the 1319 

land area required for the Radiological Sciences Institute, approximately 12.6 acres (5.1 hectares) 1320 

are undeveloped (LANL 2006a). 1321 

Operations Impacts—Upon project completion, 32 acres (13 hectares) would be occupied by 1322 

permanent facilities.  While the land use designation of much of the site would remain Reserve, 1323 

some Reserve areas and the currently designated Experimental Science area would be 1324 

redesignated in the future as Nuclear Materials Research and Development (LANL 2003b). 1325 

The Radiological Sciences Institute would be constructed in TA-48 and a small portion of TA-55 1326 

located within the Pajarito Corridor West Development Area.  Construction of the Radiological 1327 

Sciences Institute within TA-48 would take place in areas designated within that plan as 1328 

available for Primary Development and Proposed Parking, as well as within the currently 1329 

developed portion of the site which is identified as Potential Infill.  Although the Radiological 1330 

Sciences Institute would result in the use of previously undeveloped land and involve a change in 1331 

land use designation in TA-48, its construction would be compatible with future land use plans.  1332 

The small portion of the western edge of TA-55 that would be affected by the Radiological 1333 

Sciences Institute is classified as Nuclear Materials and Research.  Under this option, land use 1334 
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within this area would not change from its current land use designation of Nuclear Materials 1335 

Research and Development. 1336 

DD&D Impacts—DD&D of buildings proposed for replacement is not expected to result in a 1337 

change in land use at the respective TAs.  These structures are within built-up areas that would 1338 

continue to be used for other purposes.  Once removed, the land upon which these buildings 1339 

stood would be available for future development. 1340 

Land Resources—Visual Resources 1341 

The buildings that would be replaced by the Radiological Sciences Institute are all in currently 1342 

developed areas consisting of industrial and office buildings, transportables, and trailers.  The 1343 

buildings are primarily located in TAs along Pajarito Road, except buildings in TA-3.  As with 1344 

TA-48, the views are industrial in nature and are viewed primarily by site personnel. 1345 

Construction Impacts—Construction of the Radiological Sciences Institute would result in a 1346 

change in both near and distant views of TA-48 and the western edge of TA-55.  Short-term 1347 

impacts would include the construction activity itself as well as increased dust generation.  1348 

Although landscaping is planned along Pajarito Road following construction, new buildings and 1349 

parking lots would be more visible from the road than current facilities due to their increased 1350 

number and size.  Additionally, a number of buildings, as well as parking lots, would be located 1351 

closer to the road than are the current Advanced Radiochemistry Diagnostics Building and 1352 

associated facilities.  These changes in the visual environment would mainly impact LANL 1353 

employees.  Additionally, new development of TA-48 would be visible at the entrance to the 1354 

controlled access along Pajarito Road and to viewers in the southeast quadrant of TA-3. 1355 

Distant views from the higher elevations to the west of TA-48 (as well as the western edge of 1356 

TA-55) would also change as a result of construction of the Radiological Sciences Institute, as 1357 

the size of the developed area would increase as well as the number of buildings and parking lots. 1358 

However, the overall effect on the view would be minimal due to the present nature of 1359 

development on the mesa. 1360 

DD&D Impacts—Although removal of buildings that the Radiological Sciences Institute would 1361 

replace would positively affect visual resources, the level of improvement would be small.  Near 1362 

views of LANL facilities along the mesa are seen mostly by LANL employees.  From higher 1363 

elevations to the west, the Pajarito Mesa presents the appearance of a mosaic of industrial 1364 

buildings within a ponderosa pine forest.  Removal of a limited number of buildings would not 1365 

appreciably change the view. 1366 

Geology and Soils  1367 

The 9-mile-long (14-kilometer-long) Rendija Canyon Fault is located approximately 0.5 miles 1368 

(0.8 kilometers) east of the Radiochemistry Laboratory at TA-48.   Geologic mapping shows that 1369 

there is no faulting in the near surface directly beneath TA-48.  The closest fault is located about 1370 

300 feet (90 meters) southwest of the Radiochemistry Laboratory (LANL 2004c).  This small 1371 

fault trace exhibits only about 2 feet (0.6 meters) of offset.  Most of these small faults have been 1372 

inferred to represent ruptures subsidiary to the major faults, and, as such, their potential rupture 1373 
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hazard is very small (Gardner et al. 1999).  Additionally, all buildings in the Radiological 1374 

Sciences Institute would be designed in accordance with current DOE seismic standards and 1375 

applicable building codes. 1376 

The proposed area for the facility includes undisturbed soils that maintain the present vegetative 1377 

cover.  They are arid soils consisting largely of sandy loam material alluvially deposited from tuff 1378 

units on higher slopes to the west and eroded from underlying geologic units.  In general, the 1379 

soils are poorly developed with relatively little horizon differentiation and organic matter 1380 

accumulation.  These factors, combined with the dry moisture regime of the area, result in only a 1381 

limited number of plant species being able to subsist on the soil medium, which, in turn, supports 1382 

a very limited number of wildlife species. 1383 

Construction Impacts—Approximately 802,000 cubic yards (613,000 cubic meters) of soil would 1384 

be disturbed during building excavation.  These estimates are based on building footprints and do 1385 

not include the impact of short-term construction support activities such as the use of equipment 1386 

laydown yards.  The impact of such support areas would be minimized by locating these facilities 1387 

in developed areas such as parking lots. 1388 

Adherence to standard best management practices for soil erosion and sediment control, 1389 

including watering, during construction would serve to minimize soil erosion.  After 1390 

construction, disturbed areas would lie within the footprint of the new buildings and roadway, 1391 

with temporarily disturbed areas stabilized and revegetated, so they would not be subject to 1392 

long-term soil erosion. 1393 

For construction of the Security Category I underground vault for special nuclear material storage 1394 

and the associated tunnel, excavation depths of up to 45 feet (14 meters) into the mesa may be 1395 

necessary.  Excavation of welded tuff could necessitate blasting to speed construction.  A site 1396 

survey and foundation study would be conducted as necessary to confirm site geologic 1397 

characteristics for facility engineering purposes.  In addition, prior to commencing ground 1398 

disturbance, NNSA would survey potentially affected contaminated areas to determine the extent 1399 

and nature of any contamination and required remediation in accordance with LANL procedures. 1400 

Aggregate (sand, gravel, crushed stone) and other geologic resources would be required to 1401 

support Radiological Sciences Institute construction activities at TA-48, but such resources are 1402 

readily available from onsite borrow areas and otherwise abundant in the vicinity of Los Alamos 1403 

County. 1404 

Operations Impacts—Radiological Sciences Institute operations would not result in additional 1405 

impacts on geologic and soil resources at LANL.  Any new facilities and uses within TA-48 1406 

would be evaluated, designed, and constructed in accordance with DOE Order 420.1B and sited 1407 

to minimize risk from geologic hazards, including earthquakes. 1408 

DD&D Impacts—DD&D activities associated with existing radiological facilities would have a 1409 

negligible additional impact on geologic and soil resources at LANL, as the affected facility areas 1410 

are already developed and adjacent soils are already disturbed.  Additional ground disturbance 1411 

would be necessary to establish laydown yards and waste management areas in the vicinity of the 1412 
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facilities to be razed.  Available paved surfaces, such as parking lots in the vicinity of the 1413 

facilities to be demolished, would be used to the extent possible. 1414 

The major indirect impact on geologic and soil resources at DD&D locations would be 1415 

associated with the need to excavate any contaminated tuff and soil from beneath and around 1416 

facility foundations.  Borrow material (such as crushed tuff and soil) would be required to fill the 1417 

excavations to grade, but such resources are readily available from onsite borrow areas and 1418 

otherwise abundant in the vicinity of Los Alamos County.  LANL staff would survey potentially 1419 

affected contaminated areas to determine the extent and nature of any contamination and required 1420 

remediation in accordance with LANL procedures and the Consent Order.  All excavated 1421 

material would be characterized before removing it for disposal. 1422 

Water Resources 1423 

All radioactive liquid effluents are directed to the Radioactive Liquid Waste Treatment Facility 1424 

in TA-50 and sanitary liquid effluents to the Sanitary Wastewater Systems Plant in TA-46.  Any 1425 

potential contamination sources, such as aboveground storage tanks, are controlled through a 1426 

Spill Prevention Control and Countermeasures Plan. 1427 

For TAs that would be impacted by DD&D activities, there are currently two National Pollutant 1428 

Discharge Elimination System (NPDES) outfalls (which discharged 3.81 million gallons 1429 

[14.4 million liters] in 2005) associated with the Sigma Complex at TA-3 (LANL 2006f).  There 1430 

is also one NPDES outfall (which discharged 0.92 million gallons [3.48 million liters] in 2005) 1431 

associated with the Chemistry and Metallurgy Research Building at TA-3, but it is not associated 1432 

with the Wing 9 hot cells. 1433 

Construction Impacts—Little or no effect on surface water resources is anticipated during 1434 

construction of the Radiological Sciences Institute.  The proposed project would not result in 1435 

disturbance of watercourses or generation of liquid effluents that would be released to the 1436 

surrounding environment.  Silt fences, hay bales, or other appropriate best management practices 1437 

would be employed and specified in a stormwater pollution prevention plan to ensure that fine 1438 

particulates created during construction would not be transported by stormwater into surface 1439 

water features in the vicinity of TA-48. 1440 

Operations Impacts—The proposed project should produce minimal effects on surface water 1441 

resources during operations.  There are three NPDES outfalls associated with facilities moving to 1442 

the Radiological Sciences Institute.  The Sigma Complex currently has two NPDES outfalls 1443 

(03A-022 and 03A-024) (LANL 2006a), and the Chemistry and Metallurgy Research Building 1444 

has one NPDES outfall (03A-021) (LANL 2006a), but it is not associated with the Chemistry and 1445 

Metallurgy Research Building hot cell operations that would be moved into the Radiological 1446 

Sciences Institute. 1447 

There would be more stormwater runoff from the new facility because of the increase in 1448 

impervious areas of buildings and parking lots.  This may be offset by the decreased stormwater 1449 

runoff from the demolished facilities. 1450 
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Aboveground storage tanks may be added to the Radiological Sciences Institute, but the number 1451 

would not exceed the current number of aboveground storage tanks associated with the 1452 

operations slated to be moved to the Radiological Sciences Institute.  Radioactive and sanitary 1453 

liquid effluents from the Radiological Sciences Institute would continue to be discharged to the 1454 

Radioactive Liquid Waste Treatment Facility and Sanitary Wastewater Systems Plant, 1455 

respectively. 1456 

The proposed project should produce minimal effects on groundwater resources during 1457 

operations.  Potable and industrial water use during operation of the Radiological Sciences 1458 

Institute would not vary significantly from current volumes used for operations at the various 1459 

radiological facilities that would be incorporated at the Radiological Sciences Institute.  The 1460 

cooling tower at Building 48-1 and the Sigma Building 3-66 would be incorporated into a new 1461 

cooling tower system for the Radiological Sciences Institute.  The cooling tower cycle increase 1462 

program would reduce the amount of water used by this new system.  Groundwater quality 1463 

should not be affected by the operation of the Radiological Sciences Institute, as no new potential 1464 

contamination sources would be added. 1465 

DD&D Impacts—Although several of the NPDES outfalls at the facilities to be demolished have 1466 

already been blocked off and no longer discharge industrial effluent to the environment, the 1467 

possibility of accidental discharges through these drains would be eliminated when the buildings 1468 

at TA-3-66, TA-18, and TA-35 are demolished (LANL 2006a).  Elimination of the 14 buildings 1469 

at TA-18 that would be replaced by the Radiological Sciences Institute also would eliminate a 1470 

potential source of contamination in the Pajarito Canyon 100-year floodplain.  As noted above, 1471 

increased impervious areas at the Radiological Sciences Institute that would create more 1472 

stormwater runoff may be offset by the decreased stormwater runoff from demolished buildings 1473 

and parking lots. 1474 

Air Quality and Noise 1475 

Nonradiological air pollutant emission sources at TA-48 include three natural-gas-fired boilers 1476 

and emissions from various toxic chemicals.  Emissions from boilers for 2003 are reported in 1477 

Table G–11.  Table G–12 shows emissions of other pollutants from the Machine Shop at TA-3 1478 

and activities at TA-18 that could be transferred to TA-48. 1479 

Table G–11  Nonradiological Air Pollutant Emissions at Technical Area 48 – 2003 1480 

(tons per year) 1481 

Pollutant Boiler BS-1 Boiler BS-2 Boiler BS-6 

Criteria Pollutants 

 Carbon monoxide 0.455 0.455 0.609 

 Nitrogen oxides 0.542 0.542 0.725 

 Particulate matter 0.041 0.041 0.055 

 PM10 0.041 0.041 0.055 

 PM2.5 0.041 0.041 0.055 

 Sulfur oxides 0.003 0.003 0.004 

 Volatile organic compounds 0.030 0.030 0.040 

PM10 and PM2.5 = particulate matter with aerodynamic diameters of 10 and 2.5 micrometers, respectively, or less. 
Source:  LANL 2006e. 
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Table G–12  Nonradiological Air Pollutant Emissions at Technical Area 3 1482 

Machine Shops and Technical Area 18 – 2005 (tons per year) 1483 

Pollutant Machine Shop (TA-3) TA-18 Pajarito Site 

Ethanol 0.012 0.0035 

Kerosene 0.0012 0 

Zinc chloride fume 0 0.00013 

TA = technical area. 
Source:  LANL 2006f. 

 

Radiological air emissions for 1999 – 2005 are presented in Chapter 4, Section 4.4.3.1.  Doses 1484 

associated with radiological emissions at LANL are discussed in the section on human health.  1485 

Emissions from three facilities that are projected to be consolidated in the proposed Radiological 1486 

Sciences Institute are, or have been, monitored for radiological air emissions.  Both the Machine 1487 

Shops at TA-3 and Radiochemistry Complex at TA-48 have monitored point sources.  1488 

Monitoring at the Sigma Complex (TA-3) was discontinued in 2000; it was determined that 1489 

because of sufficiently low emissions, stack monitoring was no longer necessary for compliance.  1490 

There are radiological air emissions from TA-18, but because the source of those emissions, 1491 

SHEBA, would not be moved to the Radiological Sciences Institute, those data are not included 1492 

here. 1493 

Estimated emission rates for toxic air pollutants emitted at TA-48 were compared to screening-1494 

level emission values for the Site-Wide Environmental Impact Statement for the Continued 1495 

Operation of Los Alamos National Laboratory, Los Alamos, New Mexico (1999 SWEIS) 1496 

(DOE 1999a).  A screening-level emission value was developed for each chemical.  A screening 1497 

level emission value is a theoretical maximum emission rate that, if emitted at that TA over a 1498 

short-term (8-hour) or long-term (1-year) period, would not exceed a health-based guideline 1499 

value.  This screening-level emission value was compared to the emission rate that would result 1500 

if all the chemicals purchased for use in the facilities at a TA over the course of 1 year were 1501 

available to become airborne.  At TA-48, chemicals have been emitted at levels below the 1502 

screening levels identified. 1503 

Construction Impacts—Construction of new facilities at TA-48 would result in temporary 1504 

increases in air quality impacts of construction equipment, trucks, and employee vehicles.  1505 

Criteria pollutant concentrations were modeled for the site work and erection construction phases 1506 

of the TA-48 Radiological Sciences Institute’s largest new facilities.  Maximum ground-level 1507 

concentrations off site and along the perimeter road to which the public has regular access would 1508 

be below ambient air quality standards, and the air quality impacts on the public would be 1509 

minimal.  Estimated concentrations for PM10 would be greatest for the site work phase.  1510 

Estimated maximum PM10 concentrations are an annual average of 2.3 micrograms per cubic 1511 

meter and a 24-hour average of 31.9 micrograms per cubic meter.  The maximum annual and 1512 

short-term concentrations for construction would occur at the site boundary north of TA-48.  1513 

Construction modeling considered particulate emissions from activity in the construction area 1514 

and emissions from various earthmoving and material-handling equipment. 1515 

Although no radiological releases to the environment are expected in association with 1516 

construction activities at TA-48, the potential exists for contaminated soils and possibly other 1517 

media to be disturbed during excavation and other site activities.  A large potential release site 1518 
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encircles all of TA-48-1 and TA-48-45 (LANL 2006a).  To determine the extent and nature of 1519 

any contamination, an assessment of the affected areas would be performed prior to commencing 1520 

ground disturbance.  As needed, any contamination found would be remediated before 1521 

continuing, and appropriate personal protection equipment would be required for working in this 1522 

area. 1523 

In addition, there are other potential release sites within TA-48 (LANL 2006a).  These sites and 1524 

others at LANL are being investigated and assessed consistent with DOE requirements and the 1525 

Consent Order.  If it is determined that the potential release sites pose an unacceptable risk to the 1526 

public or to LANL workers, the sites would be cleaned up before proceeding. 1527 

Construction of the new Radiological Sciences Institute at TA-48 would result in some 1528 

temporary increase in noise levels near the area from construction equipment and activities.  1529 

Some disturbance of wildlife near the area may occur as a result of construction equipment 1530 

operation.  There would be no change in noise impacts on the public outside of LANL as a result 1531 

of construction activities, except for a small increase in traffic noise levels from construction 1532 

employees’ vehicles and materials shipments.  Noise sources associated with construction at 1533 

TA-48 may include loud impulsive sources such as blasting. 1534 

Operations Impacts—Under the proposed project, criteria and toxic air pollutants would be 1535 

generated from the operation and testing of an emergency generator, use of various chemicals in 1536 

laboratories, and other activities.  Emissions from the diesel generator would occur during 1537 

periodic testing resulting in little change in air pollutant concentrations.  Air quality impacts on 1538 

the public would be minor. 1539 

Little or no change in toxic pollutant emissions or air pollutant concentrations at LANL is 1540 

expected under this option.  For facilities that would be combined at TA-48, toxic pollutants 1541 

released from laboratories would be similar to those from current uses as shown under the 1542 

No Action Option and would vary by year with the activities performed.  Emissions would 1543 

continue to be below screening-level emission values, and air quality impacts on the public 1544 

would be minor. 1545 

Projected annual radiological air emissions from the Radiological Sciences Institute were 1546 

estimated to be the combined total of the projected emissions from the individual facilities whose 1547 

functions would be moved to the Radiological Sciences Institute.  The projected emissions are 1548 

shown in Table G–13.  The individual facility air emissions combined together in the 1549 

Radiological Sciences Institute at TA-48 are described in detail in this SWEIS, Appendix C 1550 

(Human Health).  Impacts of radiological air emissions released during normal operations are 1551 

discussed under Human Health. 1552 

Noise impacts of operation of the new Radiological Sciences Institute at TA-48 are expected to 1553 

be similar to those from existing operations at TA-48.  Although there would be a slight increase 1554 

in traffic and equipment noise near the area (for example, new heating and cooling systems), 1555 

there would be minimal change in noise impacts on wildlife and no change in noise impacts on 1556 

the public outside of LANL as a result of operating these new facilities. 1557 
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Table G–13  Radiological Air Emissions from the Radiological Sciences Institute 1558 

Radionuclide Emission Rate (curies per year) 
Arsenic-72  1.21 × 10-4 

Arsenic-73  2.55 × 10-3 

Arsenic-74  1.33 × 10-3 

Beryllium-7  1.65 × 10-5 

Bromine-77  9.35 × 10-4 

Germanium-68  8.97 × 10-3 

Krypton-85 1.00 × 102 

Rubidium-86  3.08 × 10-7 

Selenium-75  3.85 × 10-4 

Xenon-131m 4.50 × 101 

Xenon-133 1.50 × 103 

Other activation products a 5.58 × 10-6 

Plutonium-239  1.21 × 10-5 

Uranium-234  6.60 × 10-5 

Uranium-235  4.84 × 10-7 

Uranium-238  1.95 × 10-3 

Mixed fission products b 1.54 × 10-4 
a  Other activation products are a mixed group of activation products represented by strontium-90 and yttrium-90 in 

equilibrium. 
b  Mixed fission products are rep resented by strontium-90 and yttrium-90 in equilibrium. 
Source:  Appendix C of this SWEIS. 
 

DD&D Impacts—DD&D of buildings at TA-3, TA-18, TA-35, TA-46, TA-48, and TA-59 would 1559 

result in temporary increases in air quality impacts from construction equipment, trucks, and 1560 

employee vehicles.  Maximum ground-level concentrations at the site boundary would be below 1561 

the ambient air quality standards, except for possible short-term concentrations of carbon 1562 

monoxide.  Concentrations off site and along the perimeter road to which the public has regular 1563 

access would be below ambient air quality standards, and it is expected that air quality impacts 1564 

on the public would be minor. 1565 

DD&D of buildings at TA-3, TA-35, and TA-48 would result in some release of radionuclides.  1566 

The potential exists for contaminated soils, building debris, and possibly other media to be 1567 

disturbed during demolition of these facilities.  The release of radionuclides would be minimized 1568 

by proper decontamination of buildings prior to demolition and the use of appropriate 1569 

containment devices.  Radiological air emissions would be comparable to or less than those 1570 

emitted during normal operations.  Impacts of these radiological air emissions released during 1571 

DD&D of the buildings under the proposed project are discussed under Human Health. 1572 

DD&D of buildings at TA-3, TA-18, TA-35, TA-46, TA-48, and TA-59 would result in some 1573 

temporary increase in noise levels near the area from construction equipment and activities.  1574 

Some disturbance of wildlife near the area may occur as a result of demolition activity.  There 1575 

would be no change in noise impacts on the public outside of LANL as a result of these 1576 

activities, except for a small increase in traffic noise levels from employee vehicles and debris 1577 

shipments. 1578 
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Ecological Resources 1579 

Effects of the Cerro Grande Fire within TA-48 varied from a burn severity of medium to low or 1580 

unburned.  Those portions of the TA in the vicinity of the Radiochemistry Building 1581 

(Building 48-1) were categorized as being burned at the low or unburned severity level 1582 

(DOE 2000).  The buildings that would be replaced by the Radiological Sciences Institute are all 1583 

located in currently developed industrial and office areas.  While buildings situated in TA-3, 1584 

TA-35, TA-46, TA-48, and TA-59 are located within the ponderosa pine forest vegetation zone 1585 

and those in TA-18 are in the pinyon (Pinus edulis Engelm.)- juniper (Juniperus monosperma 1586 

[Engelm.] Sarg.) woodland vegetation zone, wildlife use of the areas in the immediate vicinity of 1587 

the buildings would be limited.  Due to the presence of people, activity, and security fencing, no 1588 

large animals are usually found within developed areas. 1589 

Four wetlands occur in TA-48, three of which are located within Mortandad Canyon between 1590 

TA-48 and TA-60.  These wetlands, which total about 1.1 acres (0.4 hectares), are characterized 1591 

by coyote willow (Salix exigua Nutt.), Baltic rush (Juncus balticus Willd.), cattail (Typha spp.), 1592 

and wooly sedge (Carex lanuginose Michx.).  The fourth wetland is located between TA-48 and 1593 

TA-55; cattail is the dominant plant.  This wetland is less than 0.1 acre (0.04 hectares) in size 1594 

(ACE 2005). 1595 

Surface water flow within that portion of Mortandad Canyon on the northern boundary of TA-48 1596 

is ephemeral.  Thus, there are no fish or other permanent aquatic resources present within TA-48. 1597 

Further, there are no permanent water bodies in any of the TAs within which buildings are to be 1598 

removed. 1599 

Although there are no threatened or endangered species in the TA-48 area (LANL 2006a), 1600 

portions of the TA are located within both the core habitat and buffer zone of the Mexican 1601 

spotted owl for the Sandia-Mortandad Canyon Area of Environmental Interest.  However, the 1602 

buffer and core areas encompass only the eastern portion of the TA.  They do not include 1603 

developed areas (or areas adjacent to developed areas) on the mesa.  Additionally, a small portion 1604 

of the southeast corner of TA-48 and the western edge of TA-55 fall within the buffer zone of the 1605 

Pajarito Canyon Mexican spotted owl Area of Environmental Interest.  Areas of Environmental 1606 

Interest are established under the LANL Threatened and Endangered Species Habitat 1607 

Management Plan to protect important breeding or wintering habitat for certain sensitive species. 1608 

 Areas of Environmental Interest for the bald eagle and southwestern willow flycatcher do not 1609 

include any part of TA-48 (LANL 1998). 1610 

Of those TAs where buildings are to be demolished in connection with the new Radiological 1611 

Sciences Institute (TA-3, TA-18, TA-35, TA-46, and TA-59), only TA-3 and TA-35 fall within 1612 

the core areas of the Los Alamos Canyon and Sandia-Mortandad Canyon Areas of Environmental 1613 

Interest, respectively, of the Mexican spotted owl.  However, only those buildings to be removed 1614 

at TA-35 are within developed core habitat.  None of these TAs falls within Areas of 1615 

Environmental Interest for the bald eagle or southwestern willow flycatcher (LANL 1998). 1616 

Construction Impacts—Although construction of some of the new facilities associated with the 1617 

Radiological Sciences Institute would involve previously disturbed land, about 12.6 acres 1618 

(5.1 hectares) of ponderosa pine forest at TA-48 and within the small area of TA-55 would be 1619 
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cleared (LANL 2006a).  This would result in decreased less-mobile wildlife such as reptiles and 1620 

small mammals, and cause more-mobile species, such as birds or large mammals, to be 1621 

displaced.  The success of displaced animals would depend on the carrying capacity of the area 1622 

into which they move.  If the area were at its carrying capacity, displaced animals would not 1623 

likely survive.  Indirect impacts of construction, such as noise or human disturbance, could also 1624 

impact wildlife living adjacent to the construction zone.  Such disturbance would span the 1625 

construction period.  The work area would be clearly marked to prevent construction equipment 1626 

and workers from disturbing adjacent natural habitat. 1627 

Construction of the Radiological Sciences Institute would not directly impact wetlands located in 1628 

Mortandad Canyon or the small wetland situated between TA-48 and TA-55.  Best management 1629 

practices would reduce the potential for indirect impacts to wetlands at TA-48. 1630 

While there are no threatened or endangered species in the TA-48 area, portions of the TA are 1631 

located within both the core and buffer zones of the Sandia-Mortandad Canyon and Pajarito 1632 

Canyon Mexican spotted owl Areas of Environmental Interest.  However, only a small portion of 1633 

the Radiological Sciences Institute may be built within buffer habitat; most new structures would 1634 

not be in core or buffer zones.  Thus, the biological assessment prepared by DOE concluded that 1635 

with the application of reasonable and prudent alternatives such as reseeding and erosion 1636 

protection, the project may affect, but is not likely to adversely affect, the Mexican spotted owl 1637 

(LANL 2006b).  The USFWS has concurred with this assessment (see Chapter 6, Section 6.5.2). 1638 

Areas of Environmental Interest for the bald eagle and southwestern willow flycatcher do not 1639 

include any part of TA-48 or TA 55. Recognizing that the bald eagle forages over all of LANL 1640 

and that some habitat degradation is associated with construction of the Radiological Sciences 1641 

Institute, the DOE biological assessment concluded that with appropriate reasonable and prudent 1642 

alternatives (see Section G.2.3.2) the project may affect, but is not likely to adversely affect, the 1643 

bald eagle.  Since the nearest southwestern willow flycatcher Area of Environmental Interest is 1644 

over 3 miles (4.8 kilometers) from the project site it was determined that there would be no effect 1645 

on this species (LANL 2006b).  The USFWS has concurred with the biological assessment as it 1646 

relates to bald eagle and southeastern willow flycatcher (see Chapter 6, Section 6.5.2). 1647 

Operations Impacts—Operation of the Radiological Sciences Institute would have minimal 1648 

impact on terrestrial resources within or adjacent to TA-48.  Because the wildlife residing in the 1649 

area has already adjusted to current levels of noise and human activity associated with current 1650 

operation, it would not likely be adversely affected by similar types of activity involved with 1651 

operation of the new facility.  Areas not permanently disturbed by the new facility (for example, 1652 

construction laydown areas) would be landscaped.  While these areas would provide some 1653 

habitat for wildlife, species composition and density would differ from preconstruction 1654 

conditions. 1655 

DD&D Impacts—Removal of existing structures that the Radiological Sciences Institute is to 1656 

replace would generate increased noise and levels of human disturbance.  However, impacts 1657 

would be temporary and would have minimal effect on wildlife, as these structures exist within 1658 

disturbed areas and wildlife in adjacent areas is accustomed to human activity.  Upon demolition 1659 

of the buildings, the land would be revegetated and could be available for other uses.  Because 1660 

revegetation would primarily be for purposes of soil stabilization, there would be little benefit for 1661 
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wildlife.  Also, if the land were redeveloped, there would be little change in its value as wildlife 1662 

habitat; however, if development did not take place and native species were used in the 1663 

revegetation effort, wildlife could benefit.  Specific effects would depend on the nearness of 1664 

existing development and natural habitat. 1665 

Since wetlands do not exist in the immediate area of any of the buildings to be removed in 1666 

association with the new Radiological Sciences Institute, there would be no direct impacts on this 1667 

resource.  The use of best management practices would prevent erosion and subsequent 1668 

sedimentation of any wetlands located in the canyons. 1669 

As noted above, of the buildings to be demolished in connection with the Radiological Sciences 1670 

Institute, only those located in TA-35 occur within developed core habitat for the Mexican 1671 

spotted owl. The removal of these buildings could produce noise greater than 6 decibels 1672 

A-weighted (dB[A]) above background levels in undeveloped core habitat to the north in 1673 

Mortandad Canyon.  However, provided that reasonable and prudent alternatives are followed, 1674 

the biological assessment concluded that demolition may affect, but is not likely to adversely 1675 

affect, the Mexican spotted owl.  Reasonable and prudent alternatives include muted back-up 1676 

indicators on heavy equipment and reseeding and erosion protection. Also, activities involving 1677 

heavy equipment would not be permitted to take place between March 1 and May 15, or until the 1678 

completion of surveys for spotted owls.  If owls were determined to be present, work restrictions 1679 

would be extended until August 31.  Potential impacts from DD&D activities to the bald eagle 1680 

and southwestern willow flycatcher would not be expected (LANL 2006b).  The USFWS has 1681 

concurred with the biological assessment as it relates to impacts to the Mexican spotted owl, bald 1682 

eagle and southeastern willow flycatcher from building demolition (see Chapter 6, Section 6.5.2). 1683 

Human Health  1684 

Construction Impacts—No radiological risks would be incurred by members of the public from 1685 

construction activities.  Construction workers would be at a small risk for construction-related 1686 

accidents and radiological exposures.  They could receive doses above natural background 1687 

radiation levels from exposure to radiation from other past or present activities at the site.  Any 1688 

contamination that might be present in the soil would have been determined during site 1689 

characterization and cleaned up accordingly.  Workers would be protected through appropriate 1690 

training, monitoring, and management controls.  Their exposure would be limited to ensure that 1691 

doses were kept as low as reasonably achievable (ALARA). 1692 

The potential for industrial accidents is based on both DOE and Bureau of Labor Statistics data 1693 

on construction injuries and fatalities.  Based on an estimated 3.12 million person-hours to 1694 

construct the new facilities, no fatal accidents would occur.  Nonfatal injuries are estimated to be 1695 

35 (DOE 2004) to 132 (BLS 2003). 1696 

Operations Impacts—Radiological Sciences Institute operations would not exceed the combined 1697 

current operational limits.  Table G–14 shows that the annual collective dose to the population 1698 

living within a 50-mile (80-kilometer) radius of the new Radiological Sciences Institute at TA-48 1699 

would be 0.26 person-rem, far less than the total population dose (30 person-rem) from all Key 1700 

Facilities at LANL.  This population dose would result in no additional fatalities in the 1701 

population. 1702 
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Table G–14  Annual Radiological Impacts on the Public from Radiological Sciences 1703 

Institute Operations a 1704 

 
Population Dose within 50 Miles 

(80 kilometers) MEI Dose MEI Location (feet) 
Dose 0.26 person-rem 0.077 millirem NNE 2,920 

Royal Crest Trailer Park 

Cancer fatality risk b 0.00016 4.6 × 10-8 – 

Regulatory dose limit c Not applicable 10 millirem – 

Background radiation dose d 120,000 person-rem 400 millirem – 

MEI = maximally exposed individual. 
a  The stack parameters were conservative estimates used for the purpose of calculating a dose.  A stack height of 10 meters, 

diameter of 1 meter, and exit velocity of 1 meter per second were used. 
b  Based on a risk estimate of 0.0006 LCFs per person-rem (see Appendix C of this SWEIS). 
c  40 CFR Part 61 establishes an annual dose limit of 10 millirem via the air pathway to any member of the public from DOE 

operations.  There is no standard for a population dose. 
d  The annual individual dose from background radiation at LANL ranges from a low of about 300 millirem to a high of about 

500 millirem (see Appendix C of this SWEIS).  The population living within 50 miles (80 kilometers) of TA-48 was 
estimated to be 299,508 in 2000. 

Note:  To convert feet to meters, multiply by 0.3048. 
 

An MEI is a hypothetical member of the public residing at the LANL site boundary who would 1705 

receive the maximum dose.  The MEI, located at the Royal Crest Trailer Park, would receive an 1706 

estimated annual dose of 0.077 millirem from Radiological Sciences Institute operations, as 1707 

shown in Table G–14.  This dose corresponds to an increased annual risk of developing a fatal 1708 

cancer of 4.6 × 10-8, or about 1 chance in 22 million for each year of operation. 1709 

Depending on the new facility layouts and consolidation of activities, the worker doses may vary 1710 

from those at the existing facilities.  Worker doses would be similar to those under the No Action 1711 

Option or potentially less due to the improved facility design. 1712 

Neither additional chemicals nor an increase in chemical inventories is expected over those 1713 

associated with current operating levels at the proposed new facility.  Therefore, there would be 1714 

no chemical-related health impacts on workers or the public expected under this option.  The 1715 

quantities of most chemicals that could be released to the atmosphere during routine normal 1716 

operations are minor and would be below screening levels used to determine the need for 1717 

additional analysis. 1718 

DD&D Impacts—Nonradiological DD&D health impacts could include construction-type 1719 

injuries and possible fatalities.  Based on an estimated 1 million person-hours for DD&D of the 1720 

existing facilities, no fatal accidents would occur.  Nonfatal injuries are estimated to be 12 1721 

(DOE 2004) to 45 (BLS 2003). 1722 

Demolition of the buildings might also involve removal of some asbestos-contaminated 1723 

material.  Removal of this material would be conducted according to existing asbestos 1724 

management programs at LANL in compliance with strict asbestos abatement guidelines.  1725 

Workers would be protected by personal protective equipment and other engineered and 1726 

administrative controls, and no asbestos would be released that could be inhaled by members of 1727 

the public. 1728 
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Potential radiological DD&D health impacts were evaluated for members of the public and 1729 

workers.  The main radiological impacts would result from DD&D of the Sigma Complex 1730 

(TA-3-66), Machine Shop (Building TA-3-102), and Radiochemistry site (TA-48).  Quantitative 1731 

information has not been presented, as project-specific work plans have not been prepared nor 1732 

have the buildings in question been completely characterized with regard to types and locations 1733 

of contamination.  The Chemistry and Metallurgy Research Building Wing 9 was not included in 1734 

the DD&D analysis, as it has previously been considered in a prior NEPA compliance document 1735 

(DOE 2003).  In addition, DD&D impacts of other partial buildings were not included.  In 1736 

addition to those listed above, several other buildings were reviewed with regard to health 1737 

impacts because they were monitored for radiological air emissions in the past, currently house 1738 

radiological sources, or have potential for radiological air emissions based on past functions.  1739 

The review indicated that there would be no health impacts of their DD&D on members of the 1740 

public or workers. 1741 

During early DD&D stages, when interior equipment is being removed from the buildings in 1742 

question, doses to the public would be comparable to or less than those estimated for normal 1743 

operation (see Table G–6).  The building structures would be intact, with operating filtering 1744 

systems for the stacks, while the decontamination and decommissioning were taking place.  No 1745 

additional nuclides would be introduced during these stages.  Worker doses during 1746 

decontamination and equipment removal may be higher than during normal operations but would 1747 

be managed to remain under the DOE Administrative Control Level of 2,000 millirem per year 1748 

and ALARA (DOE 1999b). 1749 

The primary source of potential consequences to workers and members of the public would be 1750 

associated with the release of radiological air emissions during the demolition stage.  Any 1751 

radiological air emissions would be reduced by plastic draping and a containment structure, 1752 

coupled with HEPA filters.  Potential releases of radioactive particulates from disposition 1753 

activities are expected to be lower than releases from past normal operations. 1754 

Cultural Resources 1755 

Surveys have identified two archaeological resource sites within TA-48, both of which are 1756 

eligible for the National Register of Historic Places.  The prehistoric site is a one- to three-room 1757 

structure, whereas the historic site is a rock and wood enclosure.  Additionally, the 1758 

Radiochemistry Building and a number of other buildings have been determined to be potentially 1759 

significant historic buildings.  However, none of the buildings or structures have been formally 1760 

evaluated for National Register of Historic Places eligibility status, and are, therefore, considered 1761 

eligible and managed as such until a formal assessment determination has been made.  There are 1762 

no cultural resource sites in the small area of TA-55 that could be affected by the proposed 1763 

Radiological Sciences Complex. 1764 

Four of the five TAs where structures would be removed as a part of the proposed project contain 1765 

cultural resource sites.  These are briefly summarized in Table G–15. 1766 
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Table G–15  Affected Cultural Resource Sites – Radiological Sciences Institute 1767 

Technical 
Area 

Number of Cultural 
Resource Sites Types of Resources Present 

National Register of Historic 
Places Eligibility a 

3 8 Lithic scatter; trail and stairs; wagon road 3/2 

18 3 Cavates; historic structure; rock shelter 3/0 

35 0   

46 19 Pueblo roomblocks; lithic and ceramic scatters, 
one- to three-room structures, wagon road, cavates 

9/2 

59 1 Wagon road 0/0 
a Number of sites that are eligible (the first number) or undetermined eligibility (the second number). 

 

Traditional cultural properties are properties that are eligible for the National Register of Historic 1768 

Places because of their association with cultural practices or beliefs of a living community that 1769 

are (1) rooted in that community’s history, and (2) important in maintaining its cultural identity.  1770 

Consultations to identify traditional cultural properties were conducted with 19 American Indian 1771 

tribes and 2 Hispanic communities in connection with the preparation of the 1999 SWEIS 1772 

(DOE 1999a).  As noted in Section 4.7.3 of this SWEIS, traditional cultural properties are 1773 

present throughout LANL and adjacent lands; however, to protect such sites specific features or 1774 

locations are not identified (Knight and Masse 2001).  Traditional cultural properties are not 1775 

expected in developed areas of any TA involved in the Radiological Sciences Institute Project. 1776 

Construction Impacts—New construction in the area of the prehistoric or historic sites would 1777 

require that the site boundaries be marked and fenced.  Fencing would prevent accidental 1778 

intrusion and disturbance to the site(s).  If either of the two National Register of Historic Places-1779 

eligible prehistoric or historic sites could not be avoided by the proposed construction activities 1780 

and protected by fencing, then a data recovery plan would need to be prepared and site 1781 

excavation conducted prior to construction. 1782 

Radiological Sciences Institute construction and operation impacts on traditional cultural 1783 

properties are unlikely, as most development would take place within previously disturbed 1784 

portions of TA-48.  Also, because the site would remain developed, potential views of TA-48 1785 

from any traditional cultural properties located in the vicinity would remain largely unchanged. 1786 

DD&D Impacts—Before demolition could begin on parts of the Radiochemistry Building or 1787 

structures within TA-3, TA-18, TA-35, TA-46, and TA-59, a cultural resources assessment 1788 

would be performed, as well as any subsequent compliance requiring documentation.  NNSA, in 1789 

conjunction with the State Historic Preservation Office, would implement documentation 1790 

measures such as preparing a detailed report containing the history and description of the affected 1791 

properties.  These measures would be incorporated into a formal memorandum of agreement 1792 

between NNSA and the New Mexico Historic Preservation Division to resolve adverse effects on 1793 

eligible properties.  The Advisory Council on Historic Preservation would be notified of the 1794 

memorandum of agreement and would have an opportunity to comment.  DD&D of buildings to 1795 

be replaced by the new Radiological Sciences Institute would not impact traditional cultural 1796 

properties, as all are located within developed portions of LANL. 1797 
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Socioeconomics and Infrastructure  1798 

Construction Impacts—Utility infrastructure resources would be required for construction of the 1799 

new Radiological Sciences Institute.  Standard construction practice dictates that electric power 1800 

needed to operate portable construction and supporting equipment be supplied by portable diesel-1801 

fired generators.  Therefore, no electrical energy consumption would be directly associated with 1802 

construction.  A variety of heavy equipment, motor vehicles, and trucks would be used, requiring 1803 

diesel fuel, gasoline, and propane for operation.  Liquid fuels would be brought to the site as 1804 

needed from offsite sources and, therefore, would not be a limited resource.  Water would be 1805 

needed primarily to provide dust control, aid in soil compaction at the construction site, and 1806 

possibly for equipment washdown.  Water would not be required for concrete mixing, as ready-1807 

mix concrete is typically procured from offsite resources.  Portable sanitary facilities would be 1808 

provided to meet the workday sanitary needs of project personnel on the site.  Water needed for 1809 

construction would be trucked to the point of use, rather than provided by a temporary service 1810 

connection. 1811 

For construction of all 13 buildings, total liquid fuel consumption is estimated to be 4.2 million 1812 

gallons (16 million liters).  Total water consumption is estimated to be 22.4 million gallons 1813 

(85 million liters).  The existing LANL infrastructure would be capable of supporting 1814 

requirements for new facility construction without exceeding site capacities, resulting in a 1815 

negligible impact on site utility infrastructure. 1816 

Operations Impacts—No net increase in utility infrastructure demands for operation of the new 1817 

Radiological Sciences Institute is expected, as its operational demands with more resource-1818 

efficient utility systems would be equal to or less than those of the facilities that the new 1819 

Radiological Sciences Institute would replace.  As such, operation of the Radiological Sciences 1820 

Institute is expected to have no or negligible incremental impact on utility infrastructure 1821 

capacities at LANL. 1822 

DD&D Impacts—Activities associated with DD&D of facilities to be replaced by the 1823 

Radiological Sciences Institute are projected to require 101,000 gallons (384,000 liters) of liquid 1824 

fuels and 3.1 million gallons (12 million liters) of water.  DD&D activities would be staggered 1825 

over an extended period of time.  As a result, annual impacts of these activities on LANL’s utility 1826 

infrastructure would be minimal.  Standard practice dictates that utility systems serving 1827 

individual facilities be shut down as they are no longer needed.  As DD&D activities progress, 1828 

interior spaces, including associated equipment, piping, and wiring, would be removed prior to 1829 

final demolition.  Thus, existing utility infrastructure would be used to the extent possible and 1830 

would then be supplemented or replaced by portable equipment and facilities as DD&D activities 1831 

proceed, as previously discussed for construction activities. 1832 

Waste Management  1833 

The Radiochemistry Facility at TA-48 currently generates sanitary wastes, liquid radioactive 1834 

wastes, and solid radioactive (low-level and transuranic) and chemical wastes, including mixed 1835 

wastes.  Sanitary wastes are delivered by a dedicated pipeline to the sanitary wastewater systems 1836 

plant at TA-46.  Radioactive liquid wastes are transported via dedicated piping to the Radioactive 1837 

Liquid Waste Treatment Facility at TA-50.  Low-level radioactive wastes are disposed of at 1838 
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TA-54; all other radioactive, chemical, and mixed wastes are sent off site for treatment or 1839 

disposal.  Historical chemical and radioactive waste generation information is provided in 1840 

Table G–16 for TA-48.  Table G–16 also includes historical waste generation information for 1841 

the Sigma Complex, the Machine Shops, and those activities at the Pajarito Site that may be 1842 

transferred to TA-48. 1843 

Table G–16  Waste Generation for the Radiochemistry Facility, Pajarito Site, Sigma 1844 

Complex, and Machine Shops at Technical Area 3 (1998 to 2003) 1845 

 
Radiochemistry 
Facility TA-48 

Pajarito Site 
TA-18 a 

Sigma Complex 
TA-3 

Machine Shops 

TA-3 b 

Range 0 to 2 0 to 0 0 to 0 0 to 0 Transuranic waste 
(cubic yards) Average less than 1 0 0 0 

Range 23 to 102 0 to 41 less than 1 to 264 20 to 535 Low-level radioactive waste 
(cubic yards) Average 58 13 94 127 

Range less than 1 to 8 0 to 10 0 to 7 0 to less than 1 Mixed low-level radioactive 
waste (cubic yards) Average 3 1 1 less than 1 

Range 3,340 to 410,350 0 to 3,760 1,940 to 71,420 340 to 58,370 Chemical waste (pounds) 

Average 80,020 650 26,120 10,800 

TA = technical area. 
a TA-18 waste data include data for SHEBA which would not be moved to the Radiological Sciences Institute.  Therefore, 

data presented for TA-18 are conservative (high) estimates of waste quantities. 
b The Machine Shops data were compiled jointly for two buildings, the Nonhazardous Materials Machine Shop 

(Building 03-39) and the Radiological Hazardous Materials Machine Shop (Building 03-102).  Only activities from 
Building 03-102 would be transferred to the Radiological Sciences Institute.  Therefore, the values shown are conservative 
estimates of waste management impacts on the affected environment. 

Note:  To convert cubic yards to cubic meters, multiply by 0.76455; pounds to kilograms, by 0.4536. 
Sources:  LANL 2003b, 2004d, 2005c, 2006f. 

 

Construction Impacts—Radiological Sciences Institute construction would generate 1846 

approximately 2,800 cubic yards (2,100 cubic meters) of waste, primarily construction debris and 1847 

associated solid waste.  Construction debris is not hazardous and may be disposed of in a solid 1848 

waste landfill.  Recent LANL tracking and projection efforts have identified construction and 1849 

demolition debris as a separate category of nonroutine sanitary (solid) waste.  A substantial 1850 

portion of construction debris at LANL is routinely recycled; in 2003, approximately 89 percent 1851 

of the uncontaminated construction and demolition debris was recycled, and those rates are 1852 

expected to continue (LANL 2004d). 1853 

Operations Impacts—Radiological Sciences Institute operations are expected to generate sanitary 1854 

wastes, liquid radioactive wastes, and solid radioactive (low-level and transuranic) and chemical 1855 

wastes, including mixed wastes.  Because the Radiological Sciences Institute would be a new 1856 

facility, design features would minimize wastes through enhanced processing, avoidance of 1857 

cross-contamination, and nonhazardous product substitutions.  Sanitary wastes would be 1858 

delivered by dedicated pipeline to the Sanitary Wastewater Systems Plant at TA-46.  Radioactive 1859 

liquid wastes would be transported via dedicated piping to the Radioactive Liquid Waste 1860 

Treatment Facility at TA-50.  Other radioactive and chemical wastes would be managed at the 1861 

waste management facilities or to a centralized waste storage facility within the Radiological 1862 

Sciences Institute, where wastes may be stored for less than 90 days.  Low-level radioactive 1863 
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wastes would be disposed of at TA-54 or at an offsite facility; all other radioactive and chemical 1864 

wastes would be sent off site for treatment or disposal. 1865 

Because the Radiological Sciences Institute would consolidate operations already under way at 1866 

the Radiochemistry Facility, Sigma Complex, Pajarito Site (TA-18), and Machine Shops 1867 

(Building 03-102 only), the same general level of waste generation is expected to continue.  1868 

Estimates of future waste generation rates were calculated based on historical rates and planned 1869 

process improvements. 1870 

Projected discharge volumes of radioactive liquids are 845,000 gallons (3.2 million liters) per 1871 

year (LANL 2006a).  Chemical waste generation rates are expected to be 31,000 pounds 1872 

(14,000 kilograms) per year.  Low-level radioactive waste generation rates are estimated to be 1873 

157 cubic yards (120 cubic meters) per year.  Mixed low-level and transuranic waste, including 1874 

mixed transuranic waste; generation rates are expected to be very low, approximately 1.3 cubic 1875 

yards (1 cubic meter) per year for each category (LANL 2006a). 1876 

DD&D Impacts—DD&D activities are expected to generate significant quantities of debris, 1877 

including some radioactively contaminated debris.  With the exception of low-level radioactive 1878 

waste, most DD&D waste would be transferred to appropriate offsite treatment, recycling, or 1879 

disposal facilities.  Table G–17 lists potential DD&D waste volumes from facilities that would 1880 

be replaced by the Radiological Sciences Institute.  Uncontaminated demolition debris may be 1881 

recycled at on or offsite facilities.  Chemical and radioactive wastes generated through 1882 

decontamination processes would be managed at the waste management facilities.  The large 1883 

quantity of low-level radioactive waste may be disposed of on site or sent to an offsite facility.  1884 

Solid wastes would be transferred to a permitted municipal landfill. 1885 

Table G–17  Decontamination, Decommissioning, and Demolition Waste Volumes for 1886 

Buildings to be Replaced by the Radiological Sciences Institute 1887 

DD&D Waste Type Cubic Yards 

Low-level radioactive waste a 95,700 

Mixed low-level radioactive waste 1,020 

Remote-handled low-level radioactive waste 479 

Contact-handled transuranic waste 1,130 

Remote-handled transuranic waste 11 

Demolition debris b 76,800 

Hazardous waste with asbestos 605 

Solid hazardous waste with organics 9 

Solid hazardous waste with metals 373 

DD&D = decontamination, decommissioning, and demolition. 
a Consists of 71,800 cubic yards (54,900 cubic meters) of bulk waste, 23,500 cubic yards (18,000 cubic meters) of packaged 

waste, and 479 cubic yards (366 cubic meters) of remote-handled waste. 
b Demolition waste includes solid and sanitary wastes. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76455. 
 

 1888 

1889 
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Transportation 1889 

Pajarito Road would provide access to the Radiological Sciences Institute. 1890 

Construction Impacts—Traffic on Pajarito Road could be disrupted due to temporary increases 1891 

during construction. 1892 

Operations Impacts—Under the proposed project, interstate waste transportation would decrease 1893 

over the long term.  However, local traffic would increase. 1894 

DD&D Impacts—The large amounts of waste generated by Radiological Sciences Institute 1895 

DD&D activities would have to be transported to storage or disposal sites using over-the-road 1896 

truck transportation.  These sites could be LANL TA-54 or an offsite location.  Transportation 1897 

has potential risks to workers and the public from incident-free transport, such as radiation 1898 

exposure as the waste packages are transported along the routes and highways.  Traffic accidents 1899 

could result both in injuries or deaths from collisions and in an additional radiological dose to the 1900 

public from radioactivity that may be released during the accident. 1901 

The effects of incident-free transportation of construction and DD&D wastes on the worker 1902 

population and general public are presented in Table G–18.  Effects are presented in terms of the 1903 

collective dose in person-rem resulting in excess LCFs.  Excess LCFs are the number of cancer 1904 

fatalities that may be attributable to the proposed project, estimated to occur in the exposed 1905 

population over the lifetimes of the individuals.  If the number of LCFs is less than one, the 1906 

subject population is not expected to incur any LCFs resulting from the actions being analyzed. 1907 

Table G–18  Incident-Free Transportation Impacts – Radiological Sciences Institute 1908 

Crew Public 

Disposal Option 
Low-Level Radioactive 

Waste Disposal Location a 
Collective Dose 
(person-rem) 

Risk 
(LCF) 

Collective Dose 
(person-rem) Risk (LCF) 

Onsite disposal LANL TA-54 3.56 0.0021 1.06 0.00064 

Nevada Test Site 31.34 0.0188 8.90 0.0053 
Offsite disposition 

Commercial Facility 30.0 0.018 8.62 0.0052 

LCF = latent cancer fatality, TA = technical area. 
a Transuranic wastes would be disposed of at the Waste Isolation Pilot Plant (WIPP). 
 

The risk of development of excess LCFs is highest for the workers under the offsite disposition 1909 

option.  This is because the dose is proportional to the duration of transport, which in turn is 1910 

proportional to travel distance.  As shown in Table G–18, disposal of low-level radioactive waste 1911 

at the Nevada Test Site, which is located farthest from LANL, would lead to the highest dose and 1912 

risk, although the dose and risk are low for all disposal options.  Table G–19 presents the 1913 

impacts of traffic and radiological accidents.  This table provides population risks in terms of 1914 

fatalities due to traffic accidents from both the collisions themselves and from excess LCFs from 1915 

exposure to releases of radioactivity.  The analyses assumed that all transuranic and 1916 

nonradioactive wastes would be transported to offsite disposal facilities. 1917 

Because all estimated LCFs and traffic fatalities, as shown in Tables G–18 and G–19, are much 1918 

less than 1.0, the analysis indicates that no excess fatal cancers would result from this activity, 1919 
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either from dose received from packaged waste on trucks or potentially received from traffic 1920 

collisions and accidental release. 1921 

Table G–19  Transportation Accident Impacts – Radiological Sciences Institute 1922 

Accident Risks 
Low-Level Radioactive 

Waste Disposal Location a, b Number of Shipments c 
Distance Traveled 

(million kilometers) 
Radiological 

(excess LCFs) 
Traffic 

(fatalities) 

LANL TA-54  10,469 2.20 4.2 × 10-9 0.027 

Nevada Test Site 10,469 17.03 5.1 × 10-6 0.174 

Commercial facility 10,469 15.54 4.9 × 10-6 0.158 

LCF = latent cancer fatality, TA = technical area. 
a All nonradiological wastes would be transported offsite. 
b Transuranic wastes would be disposed of at WIPP. 
c Approximately 58.7 percent of shipments are radioactive wastes.  Others include 41 percent industrial and sanitary waste 

and about 0.6 percent asbestos and hazardous wastes. 
Note:  To convert kilometers to miles, multiply by 0.6214. 
 

Facility Accidents 1923 

Operations Impacts—Potential accidents that might occur at the proposed Radiological Sciences 1924 

Institute that are estimated to have the highest impacts would involve radiological operations and 1925 

materials that were transferred from Chemistry and Metallurgy Research Wing 9 hot cell 1926 

operations.  Six accident scenarios were selected to represent the bounding impacts of accidents 1927 

at the Radiological Sciences Institute.  Information used to estimate the impacts of these 1928 

accidents is shown in Table G–20.  The material at risk in a hot cell is estimated to be 1929 

10.6 ounces (300 grams) of plutonium-238 equivalent and an additional 2.2 pounds (1 kilogram) 1930 

of plutonium-239.  The new Radiological Sciences Institute vault is assumed to contain this same 1931 

entire inventory. 1932 

Table G–20  Bounding Radiological Accident Scenarios – Radiological Sciences Institute 1933 

Accident 
Source Term a 

(plutonium-238 curies) 
Release Energy 

(watts) 
Annual 

Frequency 

Hot cell fire involving plutonium-238 in general purpose 
heat source modules 

5.13 plutonium-238 2.04 × 106 0.0001 

Seismic-induced building collapse and fire involving 
plutonium-238 in general purpose heat source modules 

22.572 plutonium-238 
1.386 plutonium-239 

2.04 × 106 2.4 × 10-5 

Seismic-induced building collapse with no fire involving 
plutonium-238 in general purpose heat source modules 

5.13 plutonium-238 
0.315 plutonium-239 

0 0.00024 

Spill of plutonium-238 residue from 0.5-gallon (2-liter) 
bottles outside of hot cell 

0.001283 plutonium-238 0 0.1 

Hot cell plutonium-238 spill with no confinement 0.4104 0 0.01 

Main vault fire  10.26 plutonium-238 
0.126 plutonium-239 

2.04 × 106 <1 × 10-6 

a. A release height of 4.9 feet (1.5 meters) is assumed for all accidents.  Specific activity is 0.063 curies per gram for 
plutonium-239 and 17.1 curies per gram for plutonium-238. 

 

 1934 

1935 
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Assuming that an accident occurred, estimated consequences for a noninvolved worker located 1935 

330 feet (100 meters) from the accident, the MEI located at the trailer park, and the offsite 1936 

population are shown in Tables G–21 and G–22.  Estimated risks that take accident frequency 1937 

into account to these same receptors are shown in Table G–23. 1938 

Table G–21  Radiological Accident Offsite Consequences – Radiological Sciences Institute  1939 

MEI 
Population to 50 Miles 

(80 kilometers) b, c 

Accident 
Dose 
(rem) LCF a 

Dose 
(person-rem) LCF  

Hot cell fire involving plutonium-238 in general purpose heat 
source modules 

6.31 0.0038 2,770 1.7 

Seismic-induced building collapse and fire involving 
plutonium-238 in general purpose heat source modules 

29.6 0.036 13,000 7.8 

Seismic-induced building collapse with no fire involving 
plutonium-238 in general purpose heat source modules 

19.4 0.012 4,650 2.8 

Spill of plutonium-238 residue from 0.5-gallon (2-liter) bottles 
outside of hot cell 

0.0066 4.0 × 10-6 1.1 0.00065 

Hot cell plutonium-238 spill with no confinement 2.12 0.0013 350 0.21 

Main vault fire 12.8 0.0077 5,620 3.4 

MEI = maximally exposed individual, LCF = latent cancer fatality. 
a  Increased risk of an LCF to an individual per year. 
b  Increased number of LCFs for the offsite population per year. 
c  Offsite population size is approximately 300,000 persons located within a 50-mile (80-kilometer) radius. 
 

Table G–22  Radiological Accident Onsite Worker Consequences – Radiological Sciences 1940 

Institute  1941 

Noninvolved Worker at 330 Feet 
(100 meters) 

Accident Dose (rem) LCF a 

Hot cell fire involving plutonium-238 in general purpose heat source modules 32.5 0.039 

Seismic-induced building collapse and fire involving plutonium-238 in general 
purpose heat source modules 

152 0.18 

Seismic-induced building collapse with no fire involving plutonium-238 in 
general purpose heat source modules 

171 0.21 

Spill of plutonium-238 residue from 0.5-gallon (2-liter) bottles outside of hot cell 0.045 2.7 × 10-5 

Hot cell plutonium-238 spill with no confinement 14.3 0.0086 

Main vault fire 65.9 0.079 

LCF = latent cancer fatality. 
a  Increased risk of an LCF to an individual, assuming the accident occurs. 
 

The accident scenarios with the potential for the highest radiological impacts to the MEI are the 1942 

seismic-induced building collapse with no fire and the seismic-induced building collapse with a 1943 

fire involving plutonium-238 in general purpose heat source modules.  If either of these accidents 1944 

were to occur, the consequences are estimated to be 2.8 or 7.8 increased LCFs for the offsite 1945 

population, 0.012 or 0.036 increased risk of LCFs for the MEI, and 0.21 or 0.18 increased risk of 1946 

an LCF for a noninvolved worker located at a distance of 330 feet (100 meters) from the 1947 

accident, respectively.  After taking into account the frequency (or probability) of each accident, 1948 
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the hot cell plutonium-238 spill with no confinement is estimated to have the highest risks.  For 1949 

this accident, the annual risks are estimated to be 0.0021 LCFs (1 chance in 480) for the offsite 1950 

population, 1.3 × 10-5 increased risk (1 chance in 77,000) of LCFs for the MEI, and 8.6 × 10-5 1951 

increased risk (1 chance in 12,000) of an LCF for a noninvolved worker located at a distance of 1952 

330 feet (100 meters) from the accident. 1953 

Table G–23  Radiological Accident Offsite Population and Worker Risks – Radiological 1954 

Sciences Institute  1955 

Onsite Worker (LCFs) Offsite Population (LCFs) 

Accident 
Noninvolved Worker at 
330 Feet (100 meters) a MEI a 

Population to 
50 Miles 

(80 kilometers) b, c 

Hot cell fire involving plutonium-238 in general purpose 
heat source modules 

3.9 × 10-6 3.8 × 10-7 0.00017 

Seismic-induced building collapse and fire involving 
plutonium-238 in general purpose heat source modules d 

4.4 × 10-6 8.5 × 10-7 
 

0.00019 

Seismic-induced building collapse with no fire involving 
plutonium-238 in general purpose heat source modules d 

4.9 × 10-5 2.8 × 10-6 0.00067 

Spill of plutonium-238 residue from 0.5-gallon (2-liter) 
bottles outside of hot cell 

2.7 × 10-6 
 

4.0 × 10-7 6.5 × 10-5 

Hot cell plutonium-238 spill with no confinement 8.6 × 10-5 1.3 × 10-5 0.0021 

Main vault fire < 7.9 × 10-8 < 7.7 × 10-9 < 3.4 × 10-6 

LCF = latent cancer fatality, MEI = maximally exposed individual. 
a  Increased risk of an LCF to an individual per year. 
b  Increased number of LCFs for the offsite population per year. 
c  Offsite population size is approximately 300,000 persons located within a 50-mile (80-kilometer) radius. 
c An updated probabilistic seismic hazard analysis has been completed for LANL (LANL 2007), which results in higher peak 

horizontal ground acceleration values for the same annual probability of exceedance.  In the seismic accident analyses for 
the Radiological Sciences Institute, the radioactive source term was conservatively based on the assumption that all 
structures, systems, and components failed, therefore, the updated probabilistic seismic hazard analysis is not expected to 
change the accident consequences or risks. 

 

Seismic accidents considered for the proposed Radiological Sciences Institute are estimated to 1956 

have a probability of release of 0.1 (the same as at the Chemistry and Metallurgy Research 1957 

Building); the Radiological Sciences Institute would be designed to withstand the evaluation-1958 

basis earthquake.  In comparing a seismic accident scenario that includes a fire with one that does 1959 

not include a fire, both located within the Radiological Sciences Institute, the former has higher 1960 

potential for causing offsite population and MEI impacts, while the latter has higher individual 1961 

worker impacts.  This is because the buoyant effects of a fire loft the radioactive plume over the 1962 

onsite workers, while the greater releases associated with this scenario would impact the general 1963 

population farther downwind.  In contrast, the absence of a fire and its buoyant effects has a 1964 

greater impact on close-in individuals like the noninvolved worker at 330 feet (100 meters) and 1965 

the nearby worker population. 1966 

G.4 Radioactive Liquid Waste Treatment Facility Upgrade Impact Assessment 1967 

This section provides an assessment of environmental impacts for the proposed Radioactive 1968 

Liquid Waste Treatment Facility Upgrade.  Section G.4.1 provides background information on 1969 

the proposed project.  Section G.4.2 provides a description of the proposed options for the 1970 

Radioactive Liquid Waste Treatment Facility Upgrade.  Section G.4.3 presents environmental 1971 
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consequences of the No Action Option and project options for the Radioactive Liquid Waste 1972 

Treatment Facility Upgrade.  The main volume of this SWEIS contains information about the 1973 

general environmental setting of LANL and environmental impacts associated with continued 1974 

operations of the site. 1975 

G.4.1 Introduction  1976 

The Radioactive Liquid Waste Treatment Facility treats radioactive liquid wastes generated at 1977 

other LANL facilities and houses analytical laboratories supporting waste treatment operations. 1978 

The principal capabilities and activities conducted at the Radioactive Liquid Waste Treatment 1979 

Facility include:  (1) waste characterization and packaging, including identification and 1980 

quantification of constituents of concern in waste streams and packaging and labeling waste 1981 

according to U.S. Department of Transportation regulations; (2) waste transportation including 1982 

inspection and cross-checking for acceptance; (3) liquid and solid chemical materials and 1983 

radioactive waste storage; (4) waste pretreatment; (5) radiological liquid waste treatment using a 1984 

number of treatment processes, including ultrafiltration and reverse osmosis; and (6) secondary 1985 

waste treatment. 1986 

The original Radioactive Liquid Waste Treatment Facility (Building 50-1) as shown in  1987 

Figure G–4 was constructed in 1963.  Between 1963 and 1986, three annexes were attached to 1988 

the north, south, and east sides of the original building.  With the addition of these annexes, the 1989 

current facility has a total floor area of approximately 42,300 square feet (3,900 square meters).  1990 

The North Annex has a footprint of about 5,000 square feet (450 square meters); the East Annex 1991 

has a footprint of about 7,000 square feet (630 square meters); and the South Annex has a 1992 

footprint of about 7,500 (700 square meters). 1993 

 1994 
Figure G–4  Existing Radioactive Liquid Waste Treatment Facility 1995 
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The Radioactive Liquid Waste Treatment Facility is the only facility available at LANL to treat a 1996 

broad range of transuranic liquid wastes and low-level radioactive liquid waste.  However, the 1997 

ability of this facility to operate reliably is becoming increasingly uncertain.  The original 1998 

building is over 40 years old and has exceeded its design life.  Similarly, the clarifiers, rotary 1999 

vacuum filter, and heating, ventilation, and air conditioning systems, installed in 1963, are also 2000 

over 40 years old.  The infrastructure and treatment equipment require increasing maintenance 2001 

attention to keep them operational, and replacement parts are increasingly difficult to acquire; 2002 

replacement components for some older systems are no longer commercially produced.  2003 

Corrosion of pipes and tanks has resulted in leaks.  Radioactive Liquid Waste Treatment Facility 2004 

materials and components are failing with increased frequency, and key systems could potentially 2005 

fail within the next 5 to 10 years. 2006 

The current Radioactive Liquid Waste Treatment Facility treats all liquid radioactive waste 2007 

generated at LANL except for that generated at TA-53 and occasionally that from TA-21.  A 2008 

system of pipes collects radioactive wastewater from various facilities, such as the Plutonium 2009 

Facility at TA-55 and the Chemistry and Metallurgy Research Facility at TA-3, and transfers the 2010 

wastewater to influent tanks at the Radioactive Liquid Waste Treatment Facility.  In a few cases, 2011 

trucks bring radioactive wastewater from other facilities to the Radioactive Liquid Waste 2012 

Treatment Facility. 2013 

The influent waste stream contains two types of radioactive components: (1) tritiated water, and 2014 

(2) radioactive solids that are either dissolved or suspended in the liquid.  The existing and the 2015 

proposed Radioactive Liquid Waste Treatment Facility treatment processes are designed to treat 2016 

the dissolved or suspended solids, but are not able to extract tritiated water.  Tritiated wastewater 2017 

is discharged via a permitted outfall if it meets discharge criteria or is trucked to TA-53’s 2018 

evaporation ponds if it exceeds discharge criteria.  Tritiated wastewater has not been trucked to 2019 

the TA-53 evaporation ponds since 2003. 2020 

Although the treatment processes cannot remove tritiated water, they do extract suspended and 2021 

dissolved radioactive solids from the liquid waste and concentrate the solids by removing 2022 

additional liquid.  The treated liquid is either returned to the low-level radioactive waste influent 2023 

tank or released to a permitted outfall in Mortandad Canyon.  Solid radioactive waste is placed in 2024 

55-gallon (208-liter) drums.  Drums of solids that meet the waste acceptance criterion regarding 2025 

liquid content are trucked to TA-54 for storage or disposal.  Concentrated liquids resulting from 2026 

the evaporator portion of the treatment process are sent by truck to a permitted commercial 2027 

treatment facility in Tennessee for drying, a trip of about 1,400 miles (2,700 kilometers).  2028 

Typically, about six shipments are made each year.  The treatment facility returns the dried solids 2029 

to TA-54.  Drums of solidified transuranic waste from liquid treatment are stored at TA-54 2030 

pending preparation for shipment to WIPP near Carlsbad, New Mexico; low-level radioactive 2031 

waste is disposed of in TA-54. 2032 

Future preparation of transuranic waste for shipment is expected to occur in a new TRU 2033 

(Transuranic) Waste Facility in TA-54 (Appendix H, Section H.3.2.2.2).  Some of the functions 2034 

needed for preparation of transuranic waste from the Radioactive Liquid Waste Treatment 2035 

Facility may be optionally duplicated in a separate structure co-located with the Radioactive 2036 

Liquid Waste Treatment Facility.  The environmental analysis conducted for the TRU Waste 2037 

Facility bounds this possibility. 2038 
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Because many treatment processes work best with water that contains certain ranges of minerals 2039 

and chemicals and with certain quantities of water, design of the new facility would consider 2040 

historical usage and future mission requirements.  The lower-bound waste volumes assume the 2041 

generators of radioactive wastewater implement various waste minimization and pollution 2042 

prevention projects.  Calculations of the upper-bound waste volumes assume these waste 2043 

minimization and pollution prevention projects do not occur and changes in LANL’s mission 2044 

(in particular an increase in pit production up to 80 pits per year) would result in generation of 2045 

more radioactive wastewater.  Table G–24 shows the quantities of wastewater that the new 2046 

facilities would be designed to process annually.  Upper-bound quantities would be about twice 2047 

as large. 2048 

Table G–24  Design Basis Influent Volumes – Radioactive Liquid Waste Treatment 2049 

Facility Upgrade 2050 

Influent Lower Bound (gallons per year) 

Low-level radioactive waste 2,507,000 

Acidic transuranic waste 3,700 

Caustic transuranic waste 2,600 

Note:  To convert gallons to liters, multiply by 3.7854. 
 

G.4.2 Options Considered 2051 

For the Radioactive Liquid Waste Treatment Facility Upgrade, one No Action Option (see 2052 

Section G.4.2.1) and three action options (see Sections G.4.2.2, G.4.2.3, and G.4.2.4) are 2053 

proposed to address facility needs.  Additionally, two auxiliary actions to reduce or eliminate the 2054 

discharge are also proposed (see Section G.4.2.5).  The auxiliary actions (evaporation tanks or 2055 

mechanical evaporation) may be incorporated as part of the No Action Option or any of the three 2056 

action options.  Section G.4.2.6 presents options considered, but dismissed. 2057 

G.4.2.1 No Action Option 2058 

Under the No Action Option, the Radioactive Liquid Waste Treatment Facility would continue to 2059 

process transuranic and low-level radioactive wastewater in the existing building.  No new 2060 

construction would occur.  The annexes to the original Radioactive Liquid Waste Treatment 2061 

Facility, which do not meet seismic and wind-loading standards, would not be removed.  No 2062 

existing contaminated materials would be removed.  Existing processes would continue to treat 2063 

liquid transuranic waste and liquid low-level radioactive wastes separately.  Treatment processes 2064 

would result in generation of transuranic sludge, low-level radioactive waste sludge, solid low-2065 

level radioactive waste, secondary liquid low-level radioactive wastes (evaporator bottoms), and 2066 

treated effluent.  The transuranic sludge would be solidified (cemented), then transported to 2067 

TA-54 for storage, characterization, and shipment to WIPP for disposal.  The low-level 2068 

radioactive waste sludge would be dewatered, packaged, and shipped to TA-54 for disposal.  2069 

Solid low-level radioactive wastes would be packaged and shipped to TA-54 for disposal.  2070 

Secondary liquid low-level radioactive wastes would be transported by truck to an offsite 2071 

treatment plant where it would be dried, and the resultant solids would be returned to LANL for 2072 

disposal at TA-54 as solid low-level radioactive wastes, if it meets waste acceptance criteria.  2073 

Optionally, effluent from the existing facility could be evaporated as discussed 2074 
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in Section G.4.2.5.  The existing treatment processes for transuranic waste are shown in 2075 

Figure G–5. 2076 

Under the No Action Option, LANL staff would continue to perform routine repairs, safety 2077 

improvements, and replacement-in-kind of equipment on an as-needed basis.  LANL would 2078 

continue to meet current discharge standards, but may not be able to meet future discharge 2079 

standards if they become more stringent and the auxiliary actions are not implemented.  The 2080 

existing Radioactive Liquid Waste Treatment Facility would continue to process radioactive 2081 

liquid wastes until key systems irreparably fail or until the facility can no longer meet discharge 2082 

standards.  System failure or failure to meet discharge standards is estimated to occur sometime 2083 

within the next 10 years.  Therefore, this No Action Option does not meet NNSA’s purpose and 2084 

need to maintain treatment capability at LANL for 50 years. 2085 

G.4.2.2 Option 1:  Single Liquid Waste Treatment Building Option – Proposed Project  2086 

Under the proposed project, NNSA would construct new low-level radioactive waste and 2087 

transuranic liquid waste treatment facilities to achieve greater reliability, redundancy, and 2088 

flexibility.  A new waste treatment building would have a footprint of about 10,800 square feet 2089 

(1,000 square meters).  The building would consist of a partially below-grade basement, a main 2090 

floor, and a mezzanine for a total area of 20,700 square feet (1,923 square meters), and would be 2091 

accompanied by a new central utilities building.  NNSA would also modify low-level radioactive 2092 

and transuranic waste processes to become more effective and better able to incorporate future 2093 

technology.  Portions of the existing Radioactive Liquid Waste Treatment Facility, as described 2094 

below, would be demolished.  The existing facility would not be renovated but would continue to 2095 

be used for offices and chemical analyses.  New equipment would be purchased; some existing 2096 

equipment may be used to supplement the new equipment and to provide redundancy.  2097 

Additionally, either one of the auxiliary actions (evaporation tanks or mechanical evaporation) 2098 

described in Section G.4.2.5 may be added to this option. 2099 

The proposed location of the single new low-level radioactive waste and transuranic facility is 2100 

west of the existing Radioactive Liquid Waste Treatment Facility in an existing parking area (see 2101 

Figure G–6).  The building would be sited near the point where transuranic waste lines enter 2102 

TA-50 to minimize the distance this wastewater must flow to reach the treatment facility.  2103 

NNSA would conduct DD&D of the East Annex.  The existing transuranic storage tank vault 2104 

(TA-50-66) and the transformer on the north side of the existing Radioactive Liquid Waste 2105 

Treatment Facility would also be demolished.  Some wastewater collection pipes and utilities in 2106 

the immediate vicinity of the Radioactive Liquid Waste Treatment Facility may be rerouted.  2107 

Some remediation of contaminated soils would be required. 2108 

2109 
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 2110 
Figure G–6  Proposed Project Location 2111 

The proposed low-level radioactive waste treatment process consists of removing suspended and 2112 

dissolved solids from the liquid waste stream, concentrating the solid waste stream by removing 2113 

additional liquid, packaging the resulting solid radioactive waste, and ultimately releasing the 2114 

remaining liquids to a permitted outfall or to evaporative processes.  Figure G–7 shows the 2115 

proposed low-level radioactive waste treatment process.  This process would receive waste via 2116 

pipeline from the low-level radioactive waste influent tanks and distillate from the transuranic 2117 

waste treatment process.  Some industrial wastewater that cannot be treated by other LANL 2118 

wastewater treatment systems may also be treated (LANL 2005e).  In a typical year, the system 2119 

could receive approximately 2.5 million gallons (9.5 million liters) of liquid low-level 2120 

radioactive waste, although the upper bound influent volume may be up to 5 million gallons 2121 

(20 million liters).  The proposed transuranic waste treatment process is shown in Figure G–8.  2122 

The transuranic influent tanks can store approximately 25,000 gallons (96,000 liters) per year of 2123 

transuranic acid wastewater and 9,000 gallons (34,000 liters) per year of transuranic caustic 2124 

wastewater.  Redundant tanks would handle overflows and drainage. 2125 

 2126 

2127 
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G.4.2.3 Option 2:  Two Liquid Waste Treatment Buildings Option  2130 

This option would involve construction and operation of two new treatment facilities: one for 2131 

low-level radioactive waste and one for transuranic waste (see Figure G–9).  A central utilities 2132 

building would also be constructed.  The new low-level radioactive waste facility would have a 2133 

footprint between 25,000 and 35,000 square feet (2,323 to 3,150 square meters) and would be 2134 

located on the north side of the Radioactive Liquid Waste Treatment Facility.  The transuranic 2135 

waste facility would be located close to the point where transuranic waste lines enter TA-50, 2136 

southwest of the existing Radioactive Liquid Waste Treatment Facility, to minimize the distance 2137 

this wastewater must flow to reach the treatment facility.  The transuranic waste facility would 2138 

require approximately 15,000 square feet (1,350 square meters) of floor space.  Like the low-2139 

level radioactive waste facility, it would contain processing areas, mechanical rooms, a control 2140 

room, and access control areas.  Additionally, either one of the auxiliary actions (evaporation 2141 

tanks or mechanical evaporation) described in Section G.4.2.5 may be added to this option. 2142 

Locating the new low-level radioactive waste facility north of the existing Radioactive Liquid 2143 

Waste Treatment Facility would necessitate demolition of the North Annex, in addition to the 2144 

East Annex, as well as a transformer located on the north side of the existing facility.  The 2145 

existing transuranic waste storage tank vault (TA-50-66) would be demolished.  Some 2146 

remediation of contaminated soils would be required.  The new facilities would use the same 2147 

treatment process as that described for the proposed project.  All other aspects of this option are 2148 

the same as those of the proposed project (Option 1). 2149 

 2150 
Figure G–9  Proposed Layout under the Two Liquid Waste Treatment 2151 

Buildings Option 2152 

2153 
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As a variation on this option, treatment functions to be housed in two facilities may be housed in 2153 

multiple facilities in addition to the central utilities building.  For example, separate structures 2154 

may be constructed for portions of the transuranic waste treatment train rather than being 2155 

consolidated into one structure. 2156 

G.4.2.4 Option 3:  Two Liquid Waste Treatment Buildings and Renovation Option 2157 

Under Option 3, new buildings would be constructed to house the low-level radioactive waste 2158 

and transuranic waste treatment processes, as in Option 2.  As for Option 2, two new treatment 2159 

buildings are envisioned, in addition to a central utilities building, although separate functions of 2160 

the liquid waste treatment trains may be optionally housed in separate structures.  In addition, the 2161 

existing Radioactive Liquid Waste Treatment Facility would be renovated and reused for offices, 2162 

chemistry laboratories, and drying of various solid residues (secondary waste) from the low-level 2163 

radioactive waste treatment system. 2164 

Upon completion of the new facilities, the low-level radioactive waste and transuranic waste 2165 

processes would be established in the new facilities and renovation of the existing facility would 2166 

begin.  When renovation is completed, equipment needed to dry the solid residues would be 2167 

installed and operated in the renovated facility.  In the interim, solid wastes would continue to be 2168 

shipped off site for dewatering.  The wastewater streams would be treated in the same way as 2169 

under the proposed project (Option 1), and the treated effluent would similarly be discharged into 2170 

Mortandad Canyon, reused, or evaporated.  One of the auxiliary actions (evaporation tanks or 2171 

mechanical evaporation) described in Section G.4.2.5 may be added to this option. 2172 

This Two Liquid Waste Treatment Buildings and Renovation Option (Option 3) would entail 2173 

major structural and infrastructure changes to the existing Radioactive Liquid Waste Treatment 2174 

Facility.  Existing external walls would be removed and replaced with seismically appropriate 2175 

materials and construction as required to meet LANL engineering standards for Hazard Category 2176 

2 facilities.  Electrical and plumbing systems that do not meet current building codes would be 2177 

replaced.  Piping that does not conform to spill control requirements would also be replaced.  The 2178 

North, South, and East Annexes would be demolished, as they do not meet seismic requirements; 2179 

failure of these structures could have a detrimental effect on existing and new construction.  2180 

Under this option, the process of characterizing, demolishing, and removing contaminated 2181 

materials would be the same as that under the proposed project (Option 1). 2182 

G.4.2.5 Auxiliary Actions 2183 

For the Radioactive Liquid Waste Treatment Facility Upgrade, two auxiliary actions are 2184 

proposed to reduce or eliminate this discharge.  The auxiliary actions could be applied to the No 2185 

Action Option or any of the action options. 2186 

The first auxiliary action consists of constructing evaporation tanks and allowing the wastewater 2187 

to evaporate using passive solar energy.  The tanks would consist of up to three individual tanks 2188 

constructed of lined, self-supporting concrete structures having walls approximately 4 feet high.  2189 

Each tank would be open on top and have a surface area for evaporation of about an acre, with a 2190 

total surface tank area of about 3 acres (1.2 hectares).  The tanks would be surrounded by a 2191 

security fence slatted with inserts to provide a wind screen.  Except for periodic cleaning to 2192 



Appendix G – Impacts Analyses of Projects to Maintain Existing Los Alamos National Laboratory Operations and Capabilities 
 
 

 
7/9/2007 Concurrence Draft G-71 

eliminate the buildup of dissolved solids in the water, the tanks would be managed to always 2193 

retain a minimum level of water.  During cleaning, salt (and blown-in dirt) on the floor and 2194 

sidewalls of the tanks would be flushed to a sump for solids removal, and the filtrate from solids 2195 

removal returned to the evaporation tanks.  The evaporation tanks could be constructed at a site 2196 

in TA-52, located about a mile east of the Radioactive Liquid Waste Treatment Facility.  A 2197 

pipeline would be constructed to transport effluent from the Radioactive Liquid Waste Treatment 2198 

Facility to the evaporation tanks. 2199 

The second auxiliary action option consists of the use of mechanical evaporation.  Evaporative 2200 

equipment would be purchased and installed at or near the proposed low-level radioactive waste 2201 

treatment building. 2202 

G.4.2.6 Options Considered but Dismissed 2203 

Two additional action options were considered but dismissed from further evaluation.  The first 2204 

of these would be to construct the new radioactive liquid waste treatment facilities in another 2205 

location.  This site option was dismissed because the collection system, which is already in place 2206 

to deliver wastewater to the current Radioactive Liquid Waste Treatment Facility, would need to 2207 

be rebuilt in new locations.  Constructing a new collection system has the potential for negative 2208 

impacts on a number of resources without a benefit over the options being considered.  The 2209 

existing facility is in reasonable proximity to the source of most of the transuranic wastewater.  2210 

Any other location would entail additional collection infrastructure and a longer distance over 2211 

which wastewater would be transferred.  In addition, the current facility has an existing NPDES 2212 

permit to discharge at its current location. 2213 

The second option considered but dismissed from further evaluation would be to renovate the 2214 

existing Radioactive Liquid Waste Treatment Facility to house the new transuranic waste and 2215 

low-level radioactive waste treatment processes.  This option is not feasible, as the capability to 2216 

treat radioactive liquid wastewater must be maintained so that LANL missions are not impacted.  2217 

Engineering and process reviews have determined that it is not feasible to install additional 2218 

treatment equipment in the existing facility while the current treatment process is operating due 2219 

to lack of space.  The existing treatment processes must be maintained with no more than 10 days 2220 

of downtime to ensure that mission-critical activities in facilities that generate liquid radioactive 2221 

waste can be maintained.  The time required to renovate the existing facility would far exceed 2222 

10 days. 2223 

G.4.3 Affected Environment and Environmental Consequences 2224 

This section presents an analysis of environmental consequences for each of the four options 2225 

presented in Section G.4.2.  Affected environment descriptions are also included where 2226 

information is available that is specific to the project site and has not been included in Chapter 4 2227 

of this SWEIS.  Detailed information about the LANL environment is presented in the main 2228 

volume of this SWEIS.  The auxiliary actions (see Section G.4.2.5) are not evaluated separately, 2229 

but are largely evaluated as part of each of the action options (Options 1, 2, and 3).  These 2230 

auxiliary action evaluations would be also applicable to the No Action Option. 2231 
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Proposed sites for the new transuranic and low-level radioactive waste buildings are within the 2232 

developed area of TA-50, adjacent to the existing Radioactive Liquid Waste Treatment Facility.  2233 

The area has been designated as an industrial area focused on Nuclear Materials Research and 2234 

Development in LANL’s Comprehensive Site Plan.  Mortandad Canyon, which lies north of the 2235 

proposed project, is largely undeveloped. 2236 

An initial assessment of the potential impacts of the proposed project identified resource areas 2237 

for which there would be no or only negligible environmental impacts.  Consequently, for the 2238 

following resource areas, a determination was made that no further analysis was necessary. 2239 

• Noise – Would be managed with standard worker protective measures; no impact on the 2240 

public due to location. 2241 

• Socioeconomics and Infrastructure – No new employment is expected.  Construction and 2242 

DD&D workers would be drawn from the pool of construction workers employed on 2243 

various projects at LANL.  Only infrastructure impacts are included in the impacts 2244 

discussion. 2245 

• Environmental Justice – The proposed project is mainly confined to already-developed 2246 

areas of TA-50, with no disproportionate human health impacts to low-income or 2247 

minority populations expected. 2248 

• Facility Accidents – Potential facility accidents associated with this proposed project are 2249 

addressed as part of the No Action Alternative of this SWEIS. 2250 

Resource areas examined in this analysis include: land resources, geology and soils, water 2251 

resources, air quality, ecological resources, human health, cultural resources, site infrastructure, 2252 

waste management, and transportation. 2253 

G.4.3.1 No Action Option 2254 

No changes in air emissions or biological resources are expected under the No Action Option.  2255 

Although the Radioactive Liquid Waste Treatment Facility is currently able to meet existing 2256 

discharge standards, the facility may not meet more stringent discharge standards in the future.  2257 

Implementation of the auxiliary action options would greatly reduce or eliminate liquid effluent 2258 

discharges and therefore beneficially effect water quality.  Construction impacts from particulate 2259 

or radioactive emissions would not occur.  There would be no effects on land resources, cultural 2260 

resources, human health, transportation, traffic, or infrastructure under the No Action Option. 2261 

Between 1998 and 2004, the Radioactive Liquid Waste Treatment Facility received a range of 2262 

about 2.2 million to 5.9 million gallons (8.4 million to 22.3 million liters) of low-level 2263 

radioactive waste influent per year (LANL 2005e).  During that same period, solid low-level 2264 

radioactive waste volumes ranged from 173 to 510 cubic yards (132 to 390 cubic meters) per 2265 

year (LANL 2003b, 2004d, 2006a). 2266 

During 2005, the facility treated and discharged about 1.8 million gallons (6.8 million liters) of 2267 

effluent to a permitted outfall.  Also during 2005, 339 cubic yards (259 cubic meters) of solid 2268 

low-level radioactive waste, very small quantities of mixed low-level radioactive waste, and 2269 
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15.9 pounds (7.2 kilograms) of chemical waste were generated.  About 75 cubic yards 2270 

(57.5 cubic meters) of the low-level radioactive waste was construction soil and debris from 2271 

installing influent storage tanks for the Cerro Grande Rehabilitation Project (LANL 2006f). 2272 

Under the No Action Option, low-level radioactive waste volumes are expected to be similar to 2273 

the past few years of Radioactive Liquid Waste Treatment Facility operation, when more- 2274 

efficient treatment equipment was brought online and radioactive solids were more effectively 2275 

removed than in previous years.  Because the treatment process would not be improved under the 2276 

No Action Option, the amount of solid low-level radioactive waste to be generated would be 2277 

largely a product of the influent volume and contamination concentrations.  The average influent 2278 

volume for 2003–2004 was 2.7 million gallons (10.3 million liters), while average low-level 2279 

radioactive waste generation was 488 cubic yards (373 cubic meters) (LANL 2003b, 2004d, 2280 

2006a).  Influent and waste generation levels were smaller than those averages in 2005 2281 

(LANL 2006f).  If all pollution prevention measures and mission changes are implemented as 2282 

scheduled, low-level radioactive waste influent volumes are expected to decrease slightly from 2283 

current levels by about the year 2014 (LANL 2005e).  Solid low-level radioactive waste volumes 2284 

are expected to decrease slightly as well. 2285 

Similarly, because the treatment process would not be improved under the No Action Option, 2286 

transuranic waste quantities would be a function of the influent volume and influent 2287 

contamination concentrations.  For the years 1998-2002, the Radioactive Liquid Waste 2288 

Treatment Facility received on average 1,412 gallons (5,346 liters) of caustic transuranic and 2289 

8,792 gallons (33,276 liters) of acid transuranic influent per year.  In that same period, the 2290 

Radioactive Liquid Waste Treatment Facility produced approximately about 6.5 to 7.8 cubic 2291 

yards (5 to 6 cubic meters) of solid transuranic and mixed transuranic waste annually.  Under the 2292 

No Action Option, the transuranic waste influent would approximately double if mission changes 2293 

and pollution prevention measures are implemented.  The amount of transuranic solid waste 2294 

generated by treatment of the influent is likely to increase in a similar way. 2295 

Construction and operation of the evaporation tanks would have the same impacts as those 2296 

detailed for Options 1, 2, and 3 in Section G.4.3.2. 2297 

G.4.3.2 Option 1:  Single Liquid Waste Treatment Building Option – Proposed Project 2298 

Land Resources—Land Use 2299 

Land in TA-50 where the new building would be constructed is in the immediate vicinity of the 2300 

Radioactive Liquid Waste Treatment Facility, a highly developed area with a land use 2301 

designation of Waste Management (see Section 4.1 for a land use map and description).  If 2302 

evaporation tanks were constructed, the pipeline to them would be routed east through TA-63 2303 

and TA-52 in areas with current land use designations of Physical and Technical Support, 2304 

Experimental Science, and Reserve.  The proposed location of the evaporation tanks near the 2305 

border of TA-52 and TA-5 is designated Reserve (LANL 2003b). 2306 

Construction Impacts—Construction of the new liquid waste management building would occur 2307 

in a developed area and result in no changes to current or future land use designations.  If the 2308 

option to construct evaporation tanks is implemented, the land use designation for the tank areas 2309 
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and along a portion of the pipeline would likely change from Reserve to Waste Management.  2310 

The tanks themselves could occupy approximately 3 acres (1.2 hectares), but a somewhat larger 2311 

area (up to 4 acres [1.6 hectares]) would undergo a change in land use designation.  Removing 2312 

this land from the Reserve designation was not previously accounted for in land use plans 2313 

(LANL 2004d). 2314 

Land Resources—Visual Resources 2315 

As noted previously in the land use discussion, the area in which the treatment buildings would 2316 

be constructed is a highly developed area.  This area currently has an industrial look, with a mix 2317 

of buildings of different design.  The area proposed for construction of the tanks is currently 2318 

undeveloped and wooded. 2319 

Construction Impacts—There would be temporary local visual impacts associated with 2320 

construction of the new treatment building, and during excavation from the use of construction 2321 

equipment.  The current natural setting in the area of the evaporation tanks, and a portion of the 2322 

pipeline, would be disrupted by removal of vegetation, establishment of a construction staging 2323 

area, and construction activities.  Construction would entail excavation of soils to construct the 2324 

tanks and pipeline, and possibly the temporary establishment of a soil pile.  Excess soils would 2325 

be removed and used or stockpiled elsewhere. 2326 

Operations Impacts—The new treatment building would not result in a change to the overall 2327 

visual character of the area within TA-50.  The facility would be a maximum of two stories and 2328 

constructed in accordance with site guidelines, which establish acceptable color schemes for 2329 

building exteriors.  Establishment of evaporation tanks would result in a permanent change to the 2330 

visual environment in the area near the border of TA-52 and TA-5.  Although this change would 2331 

result in a noticeable break in the forest cover when seen from higher elevations to the west of 2332 

LANL, due to their low profile and the presence of nearby forest vegetation, the tanks would not 2333 

likely be visible from the east.  Additionally, the tanks would be surrounded by a fence that 2334 

would be colored to blend with the surrounding environment.  Following regrowth of vegetation, 2335 

the area disturbed for pipeline construction would not be noticeable. 2336 

DD&D Impacts—Removal of the East Annex and TA-50-66 would result in temporary local 2337 

visual impacts in the form of construction equipment and the presence of partially demolished 2338 

buildings.  Long-term effects would be a slightly improved local visual environment, once the 2339 

annex and TA-50-66 are removed. 2340 

Geology and Soils 2341 

The existing Radioactive Liquid Waste Treatment Facility is categorized as a potential release 2342 

site; other potential release sites representing possible historic spills, polychlorinated biphenyls, 2343 

or leakage of radioactive wastewater are present in the vicinity of the proposed construction at 2344 

TA-50.  A large radioactive waste MDA (MDA C) is immediately south of the existing 2345 

Radioactive Liquid Waste Treatment Facility.  NNSA is implementing environmental 2346 

investigation and remediation measures for MDA C and other potential release sites at TA-50 in 2347 

accordance with DOE requirements and the Consent Order. 2348 
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TA-50 is approximately 0.8 miles (1.25 kilometers) east of the nearest mapped fault, a subsidiary 2349 

of the Rendija Canyon Fault (see Section 4.2 of this SWEIS).  However, previous study indicates 2350 

that the level of seismic risk is low and is manageable through facility design.  Any new facilities 2351 

would be designed in accordance with current DOE seismic standards and applicable building 2352 

codes. 2353 

Because building construction would occur within areas already disturbed by previous facility 2354 

construction, there would be no impact on native soils.  Construction of the new facilities would 2355 

require removal of facility soils as well as new excavation of shallow bedrock in some areas.  As 2356 

a result, construction activities would generate excess soil and excavated bedrock that may be 2357 

suitable for use as backfill.  Uncontaminated backfill would be stockpiled at an approved 2358 

material management area at LANL for future use.  Best management practices would be 2359 

implemented to prevent erosion and migration of disturbed materials from the site caused by 2360 

stormwater, other water discharges, or wind. 2361 

Construction Impacts—Approximately 36,000 cubic yards (28,000 cubic meters) of soil and rock 2362 

would be disturbed during building excavation.  If construction of the evaporation tanks and 2363 

associated pipeline also occurs, an additional 69,000 cubic yards (53,000 cubic meters) of 2364 

excavation work would be required.  Nevertheless, the proposed project would initiate removal 2365 

of contaminated areas adjacent to the Radioactive Liquid Waste Treatment Facility and would 2366 

have a positive effect.  The East Annex and TA-50-66 would also be demolished, and 2367 

remediation of associated potential release sites would be initiated. 2368 

Operations Impacts—There would be minimal operations impacts on geology and soils.  2369 

Evaporation of liquid effluent would eliminate addition of contaminants to soil and sediment 2370 

below the existing permitted outfall.  As noted above, construction activities may remove 2371 

contaminated media, resulting in a reduced potential for contamination spread from past releases. 2372 

DD&D Impacts—Contaminated material would be removed from the areas affected by 2373 

demolition and construction, and would be managed according to waste type and LANL 2374 

procedures. 2375 

Water Resources  2376 

The Radioactive Liquid Waste Treatment Facility currently releases treated effluent to 2377 

Mortandad Canyon at a permitted outfall.  Other industrial outfalls and stormwater also discharge 2378 

into Mortandad Canyon, both upstream and downstream from the Radioactive Liquid Waste 2379 

Treatment Facility.  Mortandad Canyon crosses lands belonging to the Pueblo of San Ildefonso 2380 

before discharging into the Rio Grande.  Existing contaminants are known to be present in 2381 

Mortandad Canyon.  A permeable reactive membrane barrier designed to trap contaminants and 2382 

to prevent their movement downstream toward the Pueblo of San Ildefonso is located 2383 

downstream from TA-50. 2384 

Construction Impacts—Construction could result in movement of contaminated and 2385 

uncontaminated materials.  The effects of construction would be mitigated by implementation of 2386 

a stormwater pollution prevention plan to contain sediments and prevent erosion. 2387 
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Operations Impacts—The overall effect of implementing the proposed project is expected to be 2388 

positive.  This option would ensure that both current and projected future discharge requirements 2389 

could be met.  During operations, effluent water quality is expected to improve due to improved 2390 

processing and potentially more-stringent discharge requirements.  If discharges are eliminated or 2391 

greatly decreased through recycling or evaporation, movement of contaminants in groundwater 2392 

and surface water in Mortandad Canyon is expected to decrease.  If liquid discharge is not 2393 

reduced or completely eliminated by recycling or evaporation, the permeable reactive membrane 2394 

barrier is expected to mitigate the downstream movement of contaminants.  The potential for 2395 

spills of contaminated water would be greatly reduced by replacing single-walled piping with 2396 

double-walled pipes and by use of secondary containment structures. 2397 

DD&D Impacts—Demolition could result in mobilization of particulates that could be entrained 2398 

in offsite sediments.  However, erosion control measures specified in a stormwater pollution 2399 

prevention plan would be implemented.  Movement of contaminated or uncontaminated 2400 

materials is, therefore, expected to be negligible. 2401 

Air Quality 2402 

The Radioactive Liquid Waste Treatment Facility contributes less than 1 microcurie of 2403 

radioactive emissions to LANL’s total radioactive emissions.  Likewise, Radioactive Liquid 2404 

Waste Treatment Facility emissions of criteria air pollutants (nitrogen oxides, sulfur oxides, 2405 

particulate matter, carbon monoxide, and volatile organic compounds) and other hazardous air 2406 

pollutants are small relative to LANL’s overall emissions. 2407 

Construction Impacts—Construction and demolition would result in temporary increases in 2408 

particulate emissions. 2409 

Operations Impacts—Sufficient information to assess emissions and doses from a new treatment 2410 

building is not yet available.  The effect of the proposed project on air quality is expected to be 2411 

minimal.  During operations, radioactive air emissions are expected to be within an order of 2412 

magnitude of current air emissions.  Because current radioactive air emissions are very low, 2413 

radioactive emissions from the processes to be implemented under any of the new construction 2414 

options would likely not be major contributors to the total LANL radioactive emissions.  Stack 2415 

monitoring requirements would be adjusted as necessary based on the final design.  New 2416 

combustion equipment installed as part of any of the new construction options would be low-2417 

nitrogen-oxide emitters compared to existing equipment.  Radiological and nonradiological 2418 

emissions associated with solar evaporation of effluent are expected to be small, and dominated 2419 

by evaporation of water containing tritium. 2420 

DD&D Impacts—Demolition of the East Annex and the transuranic waste influent storage tanks 2421 

(TA-50-66) would likely produce radioactive or hazardous emissions.  These emissions would be 2422 

temporary, but released particulates could be dispersed to other areas.  Because of the presence of 2423 

contaminated soils and structural materials, there is potential to release radioactive or other 2424 

hazardous constituents.  Standard measures for controlling fugitive emissions would be 2425 

employed. 2426 
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Ecological Resources  2427 

The Radioactive Liquid Waste Treatment Facility is located within a highly developed industrial 2428 

area of TA-50 and contains no important biological resources.  However, the evaporation ponds 2429 

would be located in an open field containing scattered trees.  Mortandad Canyon contains 2430 

breeding and foraging habitat for the Mexican spotted owl.  The industrial area where the 2431 

Radioactive Liquid Waste Treatment Facility is located is within developed Mexican spotted owl 2432 

core habitat and its developed buffer zone.  The area where the evaporation tanks would be 2433 

located is also within the buffer and cores zones of the Sandia and Mortandad Canyon Area of 2434 

Environmental Interest (LANL 2000a). 2435 

Construction Impacts – Construction of the new Radioactive Liquid Waste Treatment Facility 2436 

would not disturb any natural habitat.  The biological assessment prepared by DOE, however, 2437 

determined that constructing the evaporation tanks and pipeline would remove about 5.4 acres 2438 

(2.2 hectares) of undeveloped core and buffer habitat of the Mexican spotted owl (LANL 2006b). 2439 

 It was also determined that construction of the Radioactive Liquid Waste Treatment Facility 2440 

would likely result in noise levels greater than 6 dB(A) above background levels in the core zone; 2441 

however, these levels should attenuate to below this level within 0.25 miles (0.4 kilometers) of 2442 

the construction site.  The biological assessment concluded that with the application of 2443 

reasonable and prudent alternatives the project may affect, but is not likely to adversely affect, 2444 

the Mexican spotted owl.  Reasonable and prudent alternatives would include not permitting 2445 

work to start between March 1 and the completion of surveys aimed at determining if owls were 2446 

present in order to avoid a sudden increase in noise levels during the breeding season (LANL 2447 

2006b).  Additional reasonable and prudent alternatives would be similar to those addressed in 2448 

Section G.3.3.2.  The USFWS has concurred with this assessment (see Chapter 6, Section 6.5.2). 2449 

The bald eagle Area of Environmental Interest is not located near the proposed project site. 2450 

However, because the entire LANL site is considered potential bald eagle foraging area, there 2451 

may be some habitat degradation associated with the project.  Provided reasonable and prudent 2452 

alternatives are implemented to protect adjacent foraging habitat from detrimental cumulative 2453 

effects (see Section G.2.3.2), the DOE biological assessment concluded that construction of the 2454 

Radioactive Liquid Waste Treatment Facility may affect, but is not likely to adversely affect, the 2455 

bald eagle.  Because the proposed project is not within or upstream of the southwestern willow 2456 

flycatcher Area of Environmental Interest, the biological assessment determined that the project 2457 

would not affect this species (LANL 2006b).  The USFWS has concurred with the DOE 2458 

biological assessment as it relates to the bald eagle and southeastern willow flycatcher (see 2459 

Chapter 6, Section 6.5.2). 2460 

Operations and DD&D Impacts – No direct effects on sensitive species are expected from 2461 

Radioactive Liquid Waste Treatment Facility Operations.  However, a biological assessment 2462 

prepared by DOE predicted that if water is evaporated and not discharged to Mortandad Canyon 2463 

the reduction in flow would decrease the extent of perennial and intermittent stream reaches and 2464 

associated wetland and riparian habitat.  This could in turn reduce the abundance and diversity of 2465 

prey species for the Mexican spotted owl.  Thus, the biological assessment concluded that zero 2466 

discharge may adversely affect the Mexican spotted owl (DOE 2006b).  But after reviewing the 2467 

assessment, the USFWS determined that the affects to the Mexican spotted owl would be 2468 
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insignificant and discountable, and would not result in adverse affects (see Chapter 6, 2469 

Section 6.5.2). 2470 

DD&D effects are expected to be temporary and to have no direct impact on sensitive species. 2471 

Human Health 2472 

The Radioactive Liquid Waste Treatment Facility has very low radioactive emissions.  These 2473 

emissions do not have a distinguishable effect on the projected dose to the public.  Current 2474 

Radioactive Liquid Waste Treatment Facility operations are conducted with a commitment to 2475 

maintaining radiological doses to workers at ALARA levels. 2476 

Construction Impacts—Construction would have potential for affecting only worker health.  2477 

Based on an estimated 141,000 projected person-hours and accident rates for construction at 2478 

DOE sites and for the general construction industry, 2 to 6 recordable injuries and no fatalities 2479 

could be expected from construction of the new treatment buildings and associated structures.  If 2480 

the evaporation tanks and pipeline were built, an additional 420,000 person-hours would be 2481 

required, with a possibility of 5 (DOE 2004) to 18 (BLS 2003) recordable injuries. 2482 

Operations Impacts—Emissions from operating the new treatment processes would remain very 2483 

low, so there would be no distinguishable contribution to the dose to the public from all LANL 2484 

activities.  Emissions from effluent evaporation would be small and dominated by tritium, 2485 

assuming operation of the evaporation tanks as described in Section G.4.2.5.  The potential 2486 

quantity of evaporated tritium would be minimal compared to the quantity of tritium emitted 2487 

from other Key Facilities (for example, the Tritium Facility and the Plutonium Facility).  The 2488 

associated radiation dose would be small and enveloped by the impacts to the public discussed in 2489 

Chapter 5, Section 5.6.1. 2490 

Worker health and safety at the facility would improve during operations under this option for 2491 

two reasons:  (1) the new buildings, equipment, and infrastructure would be more reliable and 2492 

require less maintenance; and (2) because the buildings and process are being designed together 2493 

(rather than retrofitting new equipment into an old building), when maintenance is needed, 2494 

prolonged periods of time in zones with potential for radiation doses would be less than those in 2495 

the current Radioactive Liquid Waste Treatment Facility.  Maintenance of the evaporation tanks 2496 

including periodic cleaning may cause occupational exposures to workers.  However, radiation 2497 

doses would be maintained to levels as low as reasonably achievable below DOE occupational 2498 

dose limits in 10 CFR Part 835, and exposures to non-radioactive materials would be maintained 2499 

well below established occupational exposure limits. 2500 

DD&D Impacts—Under this option, workers could be exposed to radiologically or chemically 2501 

contaminated materials during demolition activities.  Worker risks would be mitigated by use of 2502 

personal protective equipment and pre-established safety procedures.  Based on an estimated 2503 

56,000 person-hours and construction accident rates, 1 to 2 recordable injuries could be expected 2504 

to occur from DD&D (DOE 2004, BLS 2003). 2505 
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Cultural Resources 2506 

There are no archaeological remains within the developed area of TA-50.  Archaeological sites in 2507 

the vicinity of the proposed evaporation tanks and pipeline would be avoided.  The existing 2508 

Radioactive Liquid Waste Treatment Facility qualifies as a historic building.  Any removal of 2509 

process equipment or demolition of portions of the structure requires historic building 2510 

documentation to mitigate any adverse effects. 2511 

Construction Impacts—Under Option 1, construction would not affect cultural resources. 2512 

Changes in the Radioactive Liquid Waste Treatment Facility process area would require historic 2513 

documentation before any equipment is removed from the building.  Any mitigation plans would 2514 

have to be implemented before or during project implementation. 2515 

The pipeline and tanks would be sited to avoid impacts on nearby archaeological sites to the 2516 

extent practical.  However, if the pipeline alignment or the tanks encroached on cultural sites, the 2517 

sites would be fenced for avoidance or excavated. 2518 

Operations Impacts—Operations conducted under the proposed project would not affect historic 2519 

buildings. 2520 

DD&D Impacts—Effects on historic buildings under this option are expected to be minimal.  2521 

Removal of the East Annex is not likely to affect the original historic fabric of the Radioactive 2522 

Liquid Waste Treatment Facility.  Removal of both the East Annex and the transuranic waste 2523 

influent storage vault (TA-50-66) would require historic documentation before the demolition 2524 

process began. 2525 

Socioeconomics and Infrastructure  2526 

Major infrastructure (potable water, sewage, natural gas, and electricity) is available at TA-50.  2527 

As necessary, utility infrastructure and capacity will be evaluated under a separate action to 2528 

determine upgrade requirements due to demand from proposed new projects, including the 2529 

Radioactive Liquid Waste Treatment Facility.  Recently installed natural gas infrastructure would 2530 

adequately accommodate the Radioactive Liquid Waste Treatment Facility.  The radioactive 2531 

liquid waste collection system, which pipes radioactive liquid waste to the Radioactive Liquid 2532 

Waste Treatment Facility, requires improvements such as replacing manholes and installing 2533 

monitoring equipment.  Within the Radioactive Liquid Waste Treatment Facility, the piping is 2534 

largely single-walled and has inadequate leak and spill protection.  The electrical system within 2535 

the existing facility does not meet current codes.  2536 

Construction—Utility infrastructure resources would be needed for Radioactive Liquid Waste 2537 

Treatment Facility construction.  Standard construction practice dictates that electric power 2538 

needed to operate portable construction and supporting equipment be supplied by portable diesel-2539 

fired generators.  Therefore, no electrical energy consumption would be directly associated with 2540 

construction.  A variety of heavy equipment, motor vehicles, and trucks would be used, requiring 2541 

diesel fuel, gasoline, and propane for operation.  Liquid fuels would be brought to the site as 2542 

needed from offsite sources and, therefore, would not be limited resources.  Water would be 2543 

needed primarily to provide dust control, aid in soil compaction at the construction site, and 2544 

possibly for equipment washdown.  Water would not be required for concrete mixing, as ready-2545 
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mix concrete is typically procured from offsite resources.  Portable sanitary facilities would be 2546 

provided to meet the workday sanitary needs of project personnel on the site.  Water needed for 2547 

construction would typically be trucked to the point of use, rather than provided by a temporary 2548 

service connection.  Construction is estimated to require 190,000 gallons (720,000 liters) of 2549 

liquid fuels and 1.0 million gallons (3.8 million liters) of water. 2550 

If evaporation tanks and pipeline were constructed, an additional 850,000 gallons (3.2 million 2551 

liters) of liquid fuels and 6.5 million gallons (25 million liters) of water would be required. 2552 

The existing LANL infrastructure would be capable of supporting requirements for new facility 2553 

construction without exceeding site capacities, resulting in a negligible impact on site utility 2554 

infrastructure. 2555 

Operations Impacts—Utility demands in TA-50 are expected to increase.  Operations at both the 2556 

new Chemistry and Metallurgy Research Building Replacement and the Radioactive Liquid 2557 

Waste Treatment Facility would potentially require more natural gas and electric power over 2558 

time.  As stated previously, utility infrastructure needs are being separately evaluated.  2559 

Nevertheless, the proposed project would be subject to an energy efficiency study as it reaches 2560 

detailed design phases.  The preliminary facility design limits energy use to some extent by the 2561 

use of cold evaporators instead of more energy-consumptive driers or other evaporative 2562 

equipment. 2563 

DD&D Impacts—Activities associated with DD&D of facilities to be replaced by the new 2564 

facility would be staggered over an extended period of time.  As a result, impacts of these 2565 

activities on LANL’s utility infrastructure are expected to be very minor on an annualized basis.  2566 

Standard practice dictates that utility systems serving individual facilities are shut down as they 2567 

are no longer needed.  As DD&D activities progress, interior spaces, including associated 2568 

equipment, piping, and wiring, would be removed prior to final demolition.  Thus, existing utility 2569 

infrastructure would be used to the extent possible and would then be supplemented or replaced 2570 

by portable equipment and facilities as DD&D activities proceed, as previously discussed for 2571 

construction activities.  DD&D is estimated to require 1,700 gallons (6,500 liters) of liquid fuel 2572 

and 52,000 gallons (197,000 liters) of water. 2573 

Waste Management 2574 

The existing Radioactive Liquid Waste Treatment Facility does not contain RCRA regulated 2575 

treatment, storage, and disposal facilities.  All RCRA-regulated waste is managed in less-than-2576 

90-day storage areas before being packaged and trucked to TA-54 for offsite treatment and 2577 

disposal.  In 2004, the Radioactive Liquid Waste Treatment Facility produced approximately 2578 

211 pounds (95 kilograms) (LANL 2006a) of chemical waste compared to about 4,850 pounds 2579 

(2,200 kilograms) of chemical waste projected by the 1999 SWEIS (DOE 1999a). 2580 

The Radioactive Liquid Waste Treatment Facility typically generated about 170 to 262 cubic 2581 

yards (130 to 200 cubic meters) of solid low-level radioactive waste annually between 1998 and 2582 

2002 (LANL 2003b).  In 2003, 510 cubic yards (390 cubic meters) of low-level radioactive waste 2583 

were generated, in 2004, 464 cubic yards (355 cubic meters) were generated (LANL 2004d, 2584 

2005c), and in 2005, 339 cubic yards (259 cubic meters) were generated (LANL 2006f).  Less 2585 
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than 4 percent of the low-level radioactive waste volume was mixed low-level radioactive waste 2586 

(LANL 2003b, 2004d).  Between 1998 and 2002, the Radioactive Liquid Waste Treatment 2587 

Facility generated about 39 cubic yards (30 cubic meters) of transuranic or mixed transuranic 2588 

solid waste, of which about one-third was mixed transuranic waste (LANL 2003b).  Due to 2589 

operational interruptions in 2003 and 2004, the Radioactive Liquid Waste Treatment Facility 2590 

generated no transuranic waste and only 3 cubic yards (2.3 cubic meters) of mixed transuranic 2591 

waste during those 2 years (LANL 2004d, 2006a).  No transuranic or mixed transuranic waste 2592 

was generated during 2005 (LANL 2006f). 2593 

Construction and DD&D Impacts – Table G–25 lists the types and volumes of waste expected to 2594 

be generated during construction and demolition of buildings under Option 1.  Nearly 2595 

4,900 cubic yards (3,700 cubic meters) of low-level radioactive waste is projected to be soil and 2596 

debris containing so little radioactive or hazardous material that it can be disposed in bulk using 2597 

lift liners or similar disposal containers that are transported in reusable transport packages such 2598 

as Intermodals.  Packaged low-level radioactive waste would include small quantities of low-2599 

level radioactive waste from one-time transitioning from the existing Radioactive Liquid Waste 2600 

Treatment Facility, and additional one-time waste from facility stand-down.  This waste would 2601 

include low-level radioactive waste sludges that would be drummed, solidified, and disposed of 2602 

at TA-54 or any other authorized facility, as well as small quantities of used filters, membranes, 2603 

and expendable supplies.  A small amount of mixed low-level radioactive waste is expected to be 2604 

generated from DD&D activities. 2605 

Table G–25  Construction and Decontamination, Decommissioning, and Demolition Waste 2606 

Volumes – Single Waste Liquid Treatment Building Option 2607 

Waste Type Cubic Yards 

Low-level radioactive waste (bulk) 4,860 

Low-level radioactive waste (packaged) 1,620 

Mixed low-level radioactive waste 44 

Transuranic waste (contact-handled) 94 

Demolition debris a 820 

Construction waste b 980 

Hazardous waste with asbestos 200 

Solid hazardous waste with organics < 1 

Solid hazardous waste with metals < 1 
a Includes solid sanitary wastes. 
b Includes 427 tons (387 metric tons) of solid waste from constructing evaporation tanks with associated pipeline.  

Construction waste density is 2 cubic yards per ton. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456. 
 

Contact-handled transuranic waste would include small quantities of transuranic sludge that 2608 

would be drummed, solidified, and transferred to TA-54 for eventual disposal at WIPP.  DD&D 2609 

may also generate waste from roofing materials that may contain asbestos and would require 2610 

disposal at a permitted offsite facility, as well as possibly small quantities (less than 1 cubic yard 2611 

[0.8 cubic meter]) of other wastes containing organics or metals.  Otherwise, all potentially 2612 

recyclable materials from construction or DD&D would be characterized; if contaminated with 2613 

radioactive materials or chemicals, they would be disposed of at an appropriate permitted facility 2614 

(LANL 2005f). 2615 
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Facility construction, transitioning, and DD&D are expected to also generate small quantities of 2616 

liquids that would be processed and disposed of in accordance with LANL requirements.  2617 

Construction liquids are expected to include wash water from concrete trucks (less than 2618 

100 gallons [380 liters]).  Transitioning liquids are expected to include 2,640 gallons 2619 

(10,000 liters) of clean water used for testing the new process that would be processed through 2620 

the existing Radioactive Liquid Waste Treatment Facility treatment system.  Rinsing and 2621 

flushing of the piping at the existing Radioactive Liquid Waste Treatment Facility would be 2622 

treated at the new or the existing facility.  Any remaining treated effluent would be evaporated 2623 

assuming the auxiliary action options discussed in Section G.4.2.5 are implemented; otherwise 2624 

the effluent would be released to the outfall in Mortandad Canyon. 2625 

Operations Impacts—Operations would generate liquid effluent, transuranic waste, and low-level 2626 

radioactive waste.  The volumes of waste generated would be a function of the level of 2627 

operations occurring at LANL; these volumes are presented in Chapter 5, Section 5.9 of this 2628 

SWEIS.  2629 

Transportation  2630 

Pecos Drive, a secondary road that intersects Pajarito Road, provides access to TA-55, TA-50, 2631 

and TA-35.  Traffic is restricted to the LANL workforce and official visitors.  Sufficient parking 2632 

is available to accommodate the existing workforce on the site. 2633 

Construction Impacts—Construction would result in some local adverse transportation effects.  2634 

Construction traffic would increase temporarily.  Parking would be eliminated by construction of 2635 

the new facility. 2636 

Operations Impacts—Implementation of this option would eliminate the need to ship radioactive 2637 

waste to Tennessee, thus reducing the risks of waste transportation off site. 2638 

DD&D Impacts—As with construction, traffic on Pecos Road and employee parking would be 2639 

disrupted during demolition.  Demolition traffic would increase temporarily. 2640 

The generated construction and DD&D wastes would be transported to disposal sites, either at 2641 

LANL TA-54 or an offsite location.  Transportation has potential risks to workers and the public 2642 

from incident-free transport, such as radiation exposure as the waste packages are transported 2643 

long the routes and highways.   Traffic accidents could result both in injuries or deaths from 2644 

collisions and in an additional radiological dose to the public from radioactivity that may be 2645 

released during the accident. 2646 

The effects of incident-free transportation of construction and DD&D wastes on the worker 2647 

population and general public is presented in Table G–26.  Effects are presented in terms of the 2648 

collective dose in person-rem resulting in excess LCFs.  Excess LCFs are the number of cancer 2649 

fatalities that may be attributable to the proposed project, estimated to occur in the exposed 2650 

population over the lifetimes of the individuals.  If the number of LCFs is smaller than one, the 2651 

subject population is not expected to incur any LCFs resulting from the actions being analyzed. 2652 

2653 
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The risk for development of excess LCFs is highest for the workers under the offsite disposition 2653 

option.  This is because the dose is proportional to the duration of transport, which in turn is 2654 

proportional to travel distance.  As shown in Table G–26, disposal of low-level radioactive waste 2655 

at the Nevada Test Site, which is located farthest from LANL, would lead to the highest dose and 2656 

risk, although the dose and risk are low for all disposal options. 2657 

Table G–26  Incident-Free Transportation – for Single Liquid Waste Treatment Building 2658 

Option Impacts 2659 

Crew Public 

Disposal Option 

Low-Level 
Radioactive Waste 

Disposal Location a 
Collective Dose 
(person-rem) 

Risk 
(LCF) 

Collective Dose 
(person-rem) Risk (LCF) 

Onsite disposal LANL TA-54 0.26 0.000155 0.082 0.000049 

Nevada Test Site 2.02 0.0012 0.59 0.00036 
Offsite disposition 

Commercial facility 1.96 0.0012 0.58 0.00035 

LCF = latent cancer fatality, TA = technical area. 
a Transuranic wastes would be disposed at WIPP. 
 

Table G–27 presents the impacts of traffic and radiological accidents.  This table provides 2660 

population risks in terms of fatalities due to traffic accidents from both the collisions themselves 2661 

and from excess LCFs from exposure to releases of radioactivity.  The analyses assumed that all 2662 

transuranic and nonradioactive wastes would be transported to offsite disposal facilities. 2663 

Table G–27  Transportation Accident Impacts – for Single Liquid Waste Treatment 2664 

Building Option 2665 

Accident Risks 
Low-Level Radioactive 

Waste Disposal Location a, b Number of Shipments c 
Distance Traveled 

(million kilometers) 
Radiological 

(excess LCFs) 
Traffic 

(fatalities) 

LANL TA-54  462 0.057 3.6 × 10-10 0.00089 

Nevada Test Site 462 1.04 5.2 × 10-8 0.0106 

Commercial facility 462 0.94 3.9 × 10-9 0.0095 

LCF = latent cancer fatality, TA = technical area. 
a All nonradiological wastes would be transported off site. 
b Transuranic wastes would be disposed at WIPP. 
c Approximately 87.7 percent of shipments are radioactive wastes.  Others include 10 percent industrial and sanitary wastes 

and about 2.4 percent asbestos and hazardous wastes. 
Note:  To convert kilometers to miles, multiply by 0.6214. 
 

Because all estimated LCFs and traffic fatalities, as shown in Tables G–26 and G–27, are much 2666 

less than 1.0, the analysis indicates that no excess fatal cancers would result from this activity, 2667 

either from dose received from packaged waste on trucks or potentially received from traffic 2668 

collisions and accidental release. 2669 

G.4.3.3 Option 2:  Two Liquid Waste Treatment Buildings Option 2670 

The overall effect of implementing this option would be positive.  Effects on land use, cultural 2671 

resources, ecological resources, human health, and infrastructure are expected to be similar to 2672 

those under the proposed project (Option 1).  Resource area impacts that would differ from the 2673 

proposed project are discussed in detail below. 2674 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 

 

 
G-84 Concurrence Draft 7/9/2007 

Land Resources—Visual Resources 2675 

As noted previously in the land use discussion, the area in which the treatment buildings would 2676 

be constructed is highly developed.  This area currently has an industrial look, with a mix of 2677 

buildings of different design.  The area proposed for construction of the tanks is currently 2678 

undeveloped and wooded. 2679 

Construction Impacts—There would be temporary local visual impacts associated with 2680 

construction of the new treatment buildings and during excavation from the use of construction 2681 

equipment.  The current natural setting, in the area of the evaporation tanks and a portion of the 2682 

pipeline, would be disrupted by removal of vegetation, establishment of a construction staging 2683 

area, and construction activities.  Construction would entail excavation of soils to construct the 2684 

tanks and pipeline, and possibly the temporary establishment of a soil pile.  Excess soils would 2685 

be removed and used or stockpiled elsewhere. 2686 

Operations Impacts—The new treatment buildings would not result in a change to the overall 2687 

visual character of the area within TA-50.  Buildings would be a maximum of two stories and 2688 

constructed in accordance with site guidelines, which establish acceptable color schemes for 2689 

building exteriors.  Establishment of evaporation tanks would result in a permanent change to the 2690 

visual environment in the area near the border of TA-52 and TA-5.  Impacts would be similar to 2691 

those described for Option 1 (see Section G.4.3.2).  Following regrowth of vegetation, the area 2692 

disturbed for pipeline construction would not be noticeable. 2693 

DD&D Impacts—Removal of the North and East Annexes and TA-50-66 would result in 2694 

temporary local visual impacts in the form of construction equipment and the presence of 2695 

partially demolished buildings.  Long-term effects would be a slightly improved local visual 2696 

environment, once the annexes and TA-50-66 are gone. 2697 

Geology and Soils 2698 

Construction Impacts—About 80,000 cubic yards (61,000 cubic meters) of soil and rock would 2699 

be disturbed during building construction; installation of the evaporation tanks and pipeline 2700 

would disturb the same quantities of soil and rock as those given for Option 1. 2701 

This option would initiate removal of some potential release sites and would have a positive 2702 

effect.  This option would be likely to affect more potential release sites than would the proposed 2703 

project because of its larger footprint. 2704 

DD&D Impacts—The major indirect impact on geologic and soil resources at DD&D locations 2705 

would be associated with the need to excavate any contaminated soil and tuff from beneath and 2706 

around facility foundations.  Under this option, the North and East Annexes and TA-50-66 would 2707 

be demolished and remediation of associated potential release sites would be required.  Borrow 2708 

material such as crushed tuff and soil would be required to fill the excavations to grade, but such 2709 

resources would be available from onsite borrow areas (see Chapter 5, Section 5.2 of this 2710 

SWEIS).  Potentially affected contaminated areas would be surveyed to determine the extent and 2711 

nature of any contamination.  All excavated contaminated media would be characterized and 2712 

managed according to waste type and all LANL procedures and regulatory requirements. 2713 
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Water Resources  2714 

DD&D Impacts—Effects on water quality could be larger under this option because more 2715 

demolition is proposed under this option.  However, erosion control measures specified in a 2716 

stormwater pollution prevention plan would be implemented to mitigate impacts of sediment 2717 

movement by stormwater.  Water quality effects would be similar to those under Option 1. 2718 

Air Quality  2719 

DD&D Impacts—Nonradioactive emissions would be slightly larger under this option because 2720 

the amount of demolition is greater.  Other air quality impacts would be similar to those under 2721 

Option 1. 2722 

Ecological Resources 2723 

Possible impacts would be the same as those for Option 1. 2724 

Human Health 2725 

Construction Impacts—Option 2 would result in somewhat larger worker hours and risks than 2726 

would Option 1.  Based on 317,000 worker hours, 4 to 13 recordable injuries could occur during 2727 

construction (DOE 2004, BLS 2003).  If the evaporation tanks and pipeline were built, an 2728 

additional 420,000 person-hours would be required, with a possibility of 5 (DOE 2004) to 18 2729 

(BLS 2003) recordable injuries. 2730 

DD&D Impacts—Under this option, workers could potentially be exposed to radiologically or 2731 

chemically contaminated materials during demolition activities.  Worker risks would be 2732 

mitigated by use of personal protective equipment and pre-established safety procedures.  Based 2733 

on an estimated 59,800 worker hours and construction accident rates, one to three recordable 2734 

injuries could occur from DD&D (DOE 2004, BLS 2003). 2735 

Operations Impacts—Impacts would be the same as those for Option 1. 2736 

Cultural Resources 2737 

Construction Impacts—Under this option, effects of construction on cultural resources would be 2738 

the same as those for Option 1. 2739 

Operations Impacts—This option would result in minimal effects on historic buildings.  The 2740 

original portion of the Radioactive Liquid Waste Treatment Facility would remain, but would 2741 

undergo internal changes such as process equipment removal.  As required by mitigation plans, 2742 

documentation would occur before any equipment is removed from the building.  Mitigation 2743 

plans would have to be implemented before or during project implementation. 2744 

DD&D Impacts—Removal of the North and East Annexes to the Radioactive Liquid Waste 2745 

Treatment Facility and TA-50-66 under this option should not affect the original historic fabric 2746 

of the building, but would require historic documentation before the demolition process began. 2747 
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Socioeconomics and Infrastructure 2748 

Construction Impacts—Construction of the new buildings would require more infrastructure 2749 

resources than Option 1.  Construction is estimated to require 420,000 gallons (1.6 million liters) 2750 

of liquid fuels and 2.3 million gallons (8.7 million liters) of water.  If the evaporation tanks and 2751 

pipeline were constructed, then similar impacts to those described in Option 1 would occur.  The 2752 

existing LANL infrastructure would be capable of supporting Option 2 without exceeding site 2753 

capacities. 2754 

Operations Impacts—Electricity and natural gas requirements would be slightly more than 2755 

Option 1 since additional new buildings would be operating.  This would increase the use of 2756 

utilities for lighting and heating as compared to Option 1. 2757 

DD&D Impacts—Activities associated with facilities to be replaced by the new facilities in 2758 

Option 2 would be similar to those described in Option 1.  However, the infrastructure needs for 2759 

Option 2 would be somewhat higher than for Option 1 because one additional annex would be 2760 

removed.  DD&D is estimated to require quantities of liquid fuel and water similar to those in 2761 

Option 1. 2762 

Waste Management 2763 

Waste types are expected to be similar to those under the proposed project.  Table G–28 2764 

provides the types and volumes of wastes generated during construction, transition, and 2765 

demolition of buildings.  Uncontaminated construction waste volumes would be larger than those 2766 

under the proposed project because two or more new treatment facilities would be built. 2767 

Transition and standdown wastes would be identical to those under the proposed project 2768 

(Option 1).  Volumes of demolition wastes would be greater than those under the proposed 2769 

project because of the additional demolition of the North Annex.  Operational waste is expected 2770 

to be similar to that under the proposed project.  Chemical and radioactive wastes generated 2771 

through decontamination processes would be managed within the LANL waste management 2772 

system.  The low-level radioactive waste may be disposed onsite or sent to an offsite facility, 2773 

depending upon onsite capacities and waste acceptance priorities at TA-54 Area G.  Solid wastes 2774 

would be transferred to a permitted municipal landfill. 2775 

Operations Impacts—Operations would generate liquid effluent, transuranic waste, and low-level 2776 

radioactive waste.  The volumes of waste generated would be a function of the level of 2777 

operations occurring at LANL; these volumes are presented in Chapter 5, Section 5.9, of this 2778 

SWEIS.  2779 

Transportation 2780 

Pecos Drive, a secondary road that intersects Pajarito Road, provides access to TA-55, TA-50, 2781 

and TA-35.  Traffic is currently restricted to the LANL workforce and official visitors along 2782 

Pecos Drive.  Sufficient parking is available to accommodate the existing workforce in the area. 2783 

Construction Impacts—Traffic on Pecos Road and employee parking would be disrupted during 2784 

construction.  Pecos Road would be realigned slightly near the new low-level radioactive waste 2785 
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treatment buildings, but would not alter traffic flow over the long term.  Traffic associated with 2786 

construction would cause a temporary increase in local traffic. 2787 

Table G–28  Construction and Decontamination, Decommissioning, and Demolition 2788 

Waste Volumes – Two Liquid Waste Treatment Buildings Option 2789 

DD&D Waste Type Cubic Yards 

Low-level radioactive waste (bulk) 5,250 

Low-level radioactive waste (packaged) 1,750 

Mixed low-level radioactive waste 44 

Transuranic waste (contact-handled) 94 

Demolition debris a 1,650 

Construction waste b 1,110 

Hazardous waste with asbestos 210 

Solid hazardous waste with organics < 1 

Solid hazardous waste with metals < 1 

DD&D = decontamination, decommissioning, and demolition. 
a Includes solid sanitary wastes. 
b Includes 427 tons (387 metric tons) of solid waste from constructing evaporation tanks.  Construction waste density is 

2 cubic yards per ton (1.4 cubic meters per metric ton). 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456.  
 

Operations Impacts—Under this option, there would be no change in local traffic.  2790 

Implementation of the proposed treatment technologies would eliminate the need to ship 2791 

radioactive waste to and receive residues back from Tennessee, thus reducing the risks of offsite 2792 

waste transportation. 2793 

The waste generated by construction and DD&D activities would have to be moved to a different 2794 

location for disposal, mostly using over-the-road truck transportation.  Effects of incident-free 2795 

and accident conditions of transporting construction and DD&D wastes to disposal locations on 2796 

or off site are presented in Tables G–29 and G–30.  All nonradiological and transuranic wastes 2797 

would be transported to offsite facilities.  The results in these two tables indicate that no traffic 2798 

fatalities or excess LCFs are expected from transportation of generated wastes. 2799 

Table G–29  Incident-Free Transportation Impacts – Two Liquid Waste Treatment 2800 

Buildings Option 2801 

Crew Public 

Disposal Option 

Low-Level Radioactive 
Waste Disposal 

Location a 
Collective Dose 
(person-rem) 

Risk 
(LCF) 

Collective Dose 
(person-rem) Risk (LCF) 

Onsite disposal LANL TA-54 0.26 0.000156 0.082 0.000049 

Nevada Test Site 2.16 0.0013 0.63 0.00038 Offsite disposal 

Commercial facility 2.10 0.00126 0.62 0.00037 

LCF = latent cancer fatality, TA = technical area. 
a Transuranic waste would be disposed at WIPP. 
 

 2802 

2803 
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Table G–30  Transportation Incident Impacts – Two Liquid Waste Treatment 2803 

Building Option  2804 

Accident Risks 
Low-Level Radioactive 

Waste Disposal Location a, b 
Number of 
Shipments c 

Distance Traveled 
(106 kilometers) 

Radiological 
(excess LCFs) 

Traffic 
(fatalities) 

LANL b 540 0.076 3.6 × 10-10 0.0011 

Nevada Test Site 540 1.14 5.6 × 10-8 0.0117 

Commercial facility 540 1.03 4.2 × 10-9 0.0105 

LCF = latent cancer fatality. 
a All nonradiological wastes would be transported offsite. 
b Transuranic waste would be disposed at WIPP. 
c Approximately 81 percent of these are radioactive.  Others include 17 percent industrial and sanitary waste and about 

2 percent asbestos and hazardous waste. 
Note:  To convert kilometers to miles, multiply by 0.6214. 
 

G.4.3.4 Option 3:  Two Liquid Waste Treatment Buildings and Renovation Option 2805 

Under this option, the effects on ecological resources would be similar to those under the 2806 

proposed project (Option 1).  Resource area impacts that would differ from the proposed project 2807 

are discussed in detail below. 2808 

Land Resources – Visual Resources 2809 

Activities in this option would be the same as those conducted in Option 2, with the additional 2810 

renovation of a portion of the existing facilities.  The renovated structure would have new 2811 

external walls that would have color schemes that would match the new structures built as part of 2812 

Option 2.  Local visual impacts would therefore be similar to those described for Option 2. 2813 

Geology and Soils 2814 

About 95,000 cubic yards (73,000 cubic meters) of soil would be disturbed during building 2815 

construction.  Installation of the evaporation tanks and pipeline would disturb the same quantities 2816 

of soil and rock as those given for Option 1. 2817 

This option would have a long-term positive effect by removing contaminated materials.  More 2818 

demolition would occur under this option than under Options 1 or 2, and a larger area of the 2819 

associated potential release sites could be disturbed.  More contaminated materials would be 2820 

removed under this option.  Contaminated material from demolition and construction would be 2821 

managed according to waste type and LANL procedures.  The long-term potential for spread of 2822 

air- and waterborne contamination would be reduced. 2823 

Water Resources  2824 

Effects on water quality could be larger than those under Option 1 because more demolition is 2825 

proposed under this option.  However, implementing sediment and erosion control measures is 2826 

expected to control possible consequences.  Other water quality effects would be similar to those 2827 

under Option 1. 2828 
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Air Quality  2829 

Radioactive and nonradioactive emissions would be slightly greater under this option than under 2830 

the proposed project because the amount of demolition would be greater.  Other air quality 2831 

impacts would be similar to those under Option 1. 2832 

Ecological Resources 2833 

Possible impacts on ecological resources would be the same as those for Option 1. 2834 

Human Health 2835 

Construction Impacts—Option 3 would result in somewhat larger worker hours and risks than 2836 

would Option 2.  Based on 377,000 worker hours, 4 to 16 recordable injuries could occur from 2837 

construction (DOE 2004, BLS 2003).  If the evaporation tanks and pipeline were built, an 2838 

additional 420,000 person-hours would be required, with a possibility of 5 (DOE 2004) to 18 2839 

(BLS 2003) recordable injuries. 2840 

DD&D Impacts—Potential for worker exposure to radiological and hazardous material (such as 2841 

asbestos) contamination would be greater under this option than under Option 2 due to the 2842 

increased amount of demolition and the renovation in the existing facility.  This greater potential 2843 

exposure would result in very small increases in worker risk.  DD&D activities would require 2844 

108,000 person-hours resulting in the possibility of 1 to 5 recordable injuries (DOE 2004, 2845 

BLS 2003). 2846 

Operation Impacts—Impacts would be the same as those under Option 1. 2847 

Cultural Resources 2848 

Under this option, additional adverse effects on cultural resources are expected. In addition to 2849 

impacts addressed under Option 2, changes to the structure of the existing Radioactive Liquid 2850 

Waste Treatment Facility would alter the original appearance of the historic building.  Removal 2851 

of equipment, modification to the building, and demolition of the annexes would require 2852 

documentation and consultation with the New Mexico Historic Preservation Office.  Any 2853 

mitigation plans would be implemented before DD&D began. 2854 

Socioeconomics and Infrastructure 2855 

Construction Impacts—Option 3 would require more infrastructure resources than Options 1 and 2856 

2 because Option 3 includes Option 2 plus renovating the existing facilities.  Construction is 2857 

estimated to require 500,000 gallons (1.9 million liters) of liquid fuels and 2.7 million gallons 2858 

(10 million liters) of water.  If the evaporation tanks and pipeline were constructed, then similar 2859 

impacts to those described in Option 1 would occur.  The existing LANL infrastructure would be 2860 

capable of supporting Option 3 without exceeding site capacities. 2861 

Operations Impacts—Electricity and natural gas requirements would be slightly more than 2862 

Options 1 and 2 since two new buildings would be constructed and existing facilities would be 2863 

reused. 2864 
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DD&D Impacts—Activities associated with facilities to be replaced by the new facilities in 2865 

Option 3 would be similar to those described for Options 2.  As in Option 2, a second annex 2866 

would be removed.  Option 3 would require quantities of liquid fuel and water similar to those 2867 

for Option 1. 2868 

Waste Management 2869 

Construction, transition, and standdown waste volumes would be similar to those under 2870 

Option 2.  Under this option, contaminated wastes from demolition and renovation would exceed 2871 

those of Options 1 and 2, as the South Annex would be demolished in addition to the East and 2872 

North annexes.  Existing external walls would be removed and replaced with seismically 2873 

appropriate materials and construction as required to meet the LANL’s standard for Hazard 2874 

Category 2 facilities.  In addition, electrical and plumbing systems that do not meet the current 2875 

building codes would be replaced.  Operational waste would be similar to that of the proposed 2876 

project.  All wastes would be managed in accordance with LANL procedures and the project’s 2877 

waste management plan.  Table G–31 provides the types and volumes of wastes generated 2878 

during construction (contaminated soil and rubble volumes), transition, and demolition of 2879 

buildings. 2880 

Table G–31  Construction and Decontamination, Decommissioning, and Demolition Waste 2881 

Volumes – Two Liquid Waste Treatment Buildings and Renovation Option 2882 

DD&D Waste Type Cubic Yards 

Low-level radioactive waste (bulk) 7,720 

Low-level radioactive waste (packaged) 2,570 

Mixed low-level radioactive waste 153 

Transuranic waste (contact-handled) 228 

Demolition debris a 1,810 

Construction waste b 1,150 

Hazardous waste with asbestos 211 

Solid hazardous with organics < 1 

Solid hazardous with metals 1 

DD&D = decontamination, decommissioning, and demolition. 
a Includes solid sanitary waste. 
b Includes 427 tons (387 metric tons) of solid waste from constructing evaporation tanks.  Construction waste density is 

2 cubic yards per ton (1.4 cubic meters per metric ton). 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456. 
 

Transportation 2883 

Traffic effects would be the same as those for Option 1, except that the disruption would be 2884 

longer in duration due to the extended renovation and demolition activities. 2885 

The large amounts of waste generated by construction and DD&D activities would have to be 2886 

moved to a different location for disposal, mostly using over-the-road truck transportation.  The 2887 

effects from incident-free transportation and accident conditions of transporting the construction 2888 

and DD&D wastes to disposal locations on or off site are presented in Tables G–32 and G–33.  2889 

All nonradiological and transuranic wastes would be transported to offsite facilities. 2890 
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Table G–32  Incident-Free Transportation Impacts – Two Liquid Waste Treatment 2891 

Buildings and Renovation Option 2892 

Crew Public 
Disposal 
Option 

Low-Level Radioactive Waste 
Disposal Location a 

Collective Dose 
(person-rem) 

Risk 
(LCF) 

Collective Dose 
(person-rem) Risk (LCF) 

Onsite LANL TA-54 0.58 0.00035 0.185 0.00011 

Nevada Test Site 3.46 0.0021 1.02 0.00061 Offsite 

Commercial facility 3.35 0.0020 1.00 0.00060 

LCF = latent cancer fatality, TA = technical area. 
a Transuranic waste would be disposed at WIPP. 
 

Table G–33  Transportation Incident Impacts – Two Liquid Waste Treatment Building 2893 

and Renovation Option  2894 

Accident Risks 
Low-Level Radioactive 

Waste Disposal Location a, b 
Number of 
Shipments c 

Distance Traveled 
(106 kilometers) 

Radiological 
(excess LCF) 

Traffic 
(fatalities) 

LANL b 771 0.100 8.3 × 10-10 0.0014 

Nevada Test Site 771 1.68 8.3 × 10-8 0.017 

Commercial facility 771 1.52 6.2 × 10-9 0.015 

LCF = latent cancer fatality. 
a All nonradiological wastes would be transported offsite. 
b Transuranic waste is disposed at WIPP. 
c Approximately 85 percent of these are radioactive.  Others include 13 percent industrial and sanitary wastes, and about 

2 percent asbestos and hazardous wastes. 
 

The results in these two tables indicate that no traffic fatalities or excess LCFs would be expected 2895 

from transportation of generated wastes. 2896 

G.5 Los Alamos Neutron Science Center (LANSCE) Refurbishment Impacts Assessment 2897 

This section provides an impact assessment for activities to be taken to refurbish LANSCE.  2898 

Section G.5.1 provides background information on the proposed project.  Section G.5.2 provides 2899 

a brief description of the proposed options for LANSCE.  Section G.5.3 presents the 2900 

environmental consequences of the No Action Option and the proposed project. 2901 

G.5.1 Introduction  2902 

In the late 1960s and early 1970s, the Los Alamos Meson Physics Facility was constructed as a 2903 

world-class medium-energy physics machine with the primary mission of studying production of 2904 

subatomic particles called pions and their interaction with nuclei.  At that time, the nuclear 2905 

weapons program needed an intense source of neutrons that the new machine could provide.  As 2906 

a result, an accelerator was designed and constructed to have an extraordinarily flexible beam 2907 

structure capable of accelerating both positive and negative hydrogen ions and delivering those 2908 

beams to multiple experimental areas simultaneously.  In 1996, the Los Alamos Meson Physics 2909 

Facility was renamed the Los Alamos Neutron Science Center (LANSCE) (LANL 2004a). 2910 

Since the LANSCE linear accelerator first accelerated protons in 1972, the facility mission has 2911 

evolved considerably.  However, investment in the physical infrastructure has not kept pace with 2912 
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that required for long-term sustainable operation at high reliability.  NNSA now needs to make 2913 

repairs to the facility and its operating systems and equipment to address its continued use.  In 2914 

addition, the refurbishment would eliminate the following sources of operational inefficiencies 2915 

that could improve operational effectiveness:  single-point failures with an estimated time to 2916 

repair of greater than 30 days; equipment beyond its predicted end of life that could severely 2917 

impact facility operations; obsolete equipment with no available spare parts; and environmental, 2918 

safety, and health or code compliance issues necessary to continue safe operation. 2919 

G.5.2 Options Considered 2920 

Two options identified for LANSCE Refurbishment are the No Action Option and proposed 2921 

project option. 2922 

G.5.2.1 No Action Option 2923 

Under the No Action Option, no action to refurbish the facility would be taken.  The existing 2924 

programs would be operated as they are today, and there would be limitations on the full 2925 

expanded use of the facility; corrective maintenance and actions would continue to be performed 2926 

as failures occur or certain activities would cease.  If systems proposed for replacement on this 2927 

project are neither modified nor upgraded, they are expected to fail.  Based on currently available 2928 

information, the nature, timing, or type of all failures cannot be predicted.  However, many 2929 

failures would delay programmatic work, campaigns, critical experiments, and their activities.  2930 

All of this would result in higher program costs and lengthier schedules.  Because the facility is 2931 

over 30 years old, it would experience more and more severe failures over time, until either 2932 

equipment would have to be replaced on a piecemeal basis through corrective maintenance 2933 

(resulting in increased operating costs) or the facility would have to be shut down if unreliability 2934 

adversely impacts safety.  If this No Action Option is selected, there is a high probability that the 2935 

research and development for the Stockpile Stewardship Program and radioactive isotope 2936 

production would be shut down in 4 to 5 years. 2937 

G.5.2.2 Proposed Project 2938 

NNSA has identified a series of refurbishment activities that would ensure reliable facility 2939 

operations well into the next decade.  Refurbishment would prevent long nonoperational periods 2940 

and costly emergency expenditures.  This proposed project would entail replacing facility 2941 

equipment, enhancing cost-effectiveness, and stabilizing the overall beam availability reliability, 2942 

while imposing minimal disruption to user programs. 2943 

NNSA proposes to:  (1) replace facility equipment where necessary to address code compliance 2944 

or end-of-life issues that could severely impact facility operations, (2) enhance cost-effectiveness 2945 

by system refurbishments or improvements that stabilize decreasing facility reliability and 2946 

maintainability, (3) stabilize the overall beam availability and reliability in a manner that is 2947 

sustainable over the longer term, and (4) accomplish the above with minimal disruption to 2948 

scheduled user programs. 2949 
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Achieving the above requires undertaking the following activities (LANL 2005d): 2950 

• Replacing a minimum set of klystrons, transmitters, high-voltage power systems, and 2951 

ancillary hardware with new and modern equivalents to achieve high reliability of the 2952 

805-megahertz radiofrequency system 2953 

• Replacing the power amplifier, intermediate power amplifier, and ancillary hardware with 2954 

a modern system to maintain and improve reliability of the 201-megahertz radiofrequency 2955 

system 2956 

• Replacing antiquated hardware and software in the accelerator control, data acquisition, 2957 

and timing systems that have become virtually nonmaintainable because of obsolescence 2958 

• Refurbishing and replacing vacuum and cooling systems and magnet power supplies for 2959 

the accelerator and beam-transfer lines to substantially reduce the increasing amount of 2960 

beam downtime due to these systems 2961 

• Refurbishing and improving beam-diagnostics systems to provide much-needed efficient 2962 

beam-tuning capabilities to maintain reliability 2963 

• Replacing injector components to increase the negative-hydrogen beam intensity by a 2964 

factor of two (LANL 2005b). 2965 

There is substantial evidence that many components needed to sustain reliable operation are near 2966 

the end of life, are so obsolete that replacement parts can no longer be found, need replacement 2967 

to comply with Federal law, or could have single-point failures with long lead time replacements 2968 

(LANL 2004a). 2969 

All refurbishment and upgrade work for the LANSCE Refurbishment Project would be 2970 

performed within the existing complex at TA-53.  The activities proposed constitute a 2971 

refurbishment of existing, operating facilities that would provide the same basic operational 2972 

conditions that currently exist.  The proposed project would be limited to the Accelerator 2973 

Complex and experimental facilities.  The proposed schedule has overall design beginning in 2974 

fiscal year 2007, with refurbishment activities completed in fiscal year 2014.  Under this 2975 

schedule, an extended outage in the 2010 to 2012 timeframe may be required; however, work 2976 

would be performed during these outages to minimize disruption to operations and would be 2977 

conducted over the course of about 7 years (LANL 2005b).  The project is not expected to result 2978 

in material changes to the permitting basis (for example, air and water emissions), and the 2979 

subprojects would fall within the bounds of existing permits. 2980 

Specifically, LANSCE Refurbishment would enhance cost-effectiveness by system 2981 

refurbishments or improvements that reduce operating costs, improve decreasing facility 2982 

reliability by replacing systems that have an impact of 15 percent or greater on reliability for 2983 

those systems, and increase the negative-hydrogen beam intensity for improved proton 2984 

radiography data (LANL 2005b). 2985 
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G.5.2.3 Options Considered but Dismissed 2986 

Move the mission to another facility 2987 

Moving the mission from LANL to another location would reduce the amount of capital that 2988 

must be invested at LANL; however, LANSCE continues to be the major LANL experimental-2989 

science facility and is a critical feature of LANL’s science-based mission.  The LANSCE facility 2990 

is unique to LANL, and there is no foreseeable future substitute for this capability.  A list of other 2991 

DOE facilities that could be possible sites for portions of the mission need was identified by 2992 

capability type.  Technical capabilities for evaluation included: proton radiography, fast-burst 2993 

neutron sources, neutron irradiation of weapons components, fast-neutron nuclear science, low-2994 

energy neutron nuclear science, and neutron scattering in support of weapons materials science.  2995 

No one DOE facility was identified that could fulfill the entire mission of LANSCE, and no 2996 

combination of facilities was identified that could complete the required missions without a new 2997 

investment several times the cost of LANSCE refurbishment (LANL 2005b).  Therefore, this 2998 

action was dismissed from further consideration. 2999 

Construct a new facility and demolish the existing TA-53 facility at the end of its life  3000 

Construction of a new LANSCE facility at LANL or elsewhere would require more resources and 3001 

is not a viable fiscal option at this time.  Therefore, this option was dismissed from further 3002 

consideration. 3003 

G.5.3 Affected Environment and Environmental Consequences 3004 

The LANSCE complex is located in TA-53 (see Figure G–10).  NNSA proposes activities that 3005 

constitute a refurbishment of an existing, operating facility that would provide the same basic 3006 

operational conditions that currently exist (LANL 2006a).  Therefore, the affected environment is 3007 

TA-53, although the region of influence for each resource evaluated may extend beyond TA-53 3008 

and LANL. 3009 

The analysis of environmental consequences relies heavily on the affected environment 3010 

descriptions in Chapter 4 of the main volume of this SWEIS, and care has been taken not to 3011 

repeat this information.  Resource areas or disciplines not expected to be affected by the 3012 

LANSCE Refurbishment Project or that would not directly or indirectly affect project 3013 

implementation have not been included.  Otherwise, where information specific to TA-53 and 3014 

LANSCE is available and aids understanding the TA-53 affected environment and potential 3015 

environmental consequences, it has been included. 3016 

An initial assessment of the potential impacts of the proposed project identified resource areas 3017 

for which there would be no or only negligible environmental impacts.  Consequently, for the 3018 

following resource areas, a determination was made that no further analysis was necessary: 3019 

• Land Resources – Refurbishment takes place within existing structures and would not 3020 

change land use designations or visual resources. 3021 

• Geology and Soils – Refurbishment takes place within existing structures. 3022 
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 3023 
Figure G–10  Location of Los Alamos Neutron Science Center at Technical Area 53 3024 

• Ecological Resources – Refurbishment takes place within existing structures with no new 3025 

land disturbed. 3026 

• Socioeconomics and Infrastructure – No new employment is expected.  Construction and 3027 

refurbishment workers would be drawn from the pool of construction workers employed 3028 

on various projects at LANL.  Only infrastructure impacts are included in the impacts 3029 

discussion. 3030 

• Transportation – Refurbishment takes place within existing structures with no additional 3031 

traffic effects. 3032 

• Environmental Justice – The proposed project is confined to already-developed areas of 3033 

TA-53, with no disproportionate human health impacts to low-income or minority 3034 

populations expected. 3035 

• Facility Accidents – The proposed project would not implement new activities associated 3036 

with radiological materials; only industrial accidents may occur. 3037 

This impact assessment focuses on those areas of the affected environment where potential 3038 

impacts would occur: water resources, air quality and noise, human health, cultural resources, 3039 

site infrastructure, and waste management. 3040 
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G.5.3.1 No Action Option 3041 

Lack of investment in critical structural upgrades and replacements would delay programmatic 3042 

work, campaigns, critical experiments, and their activities.  Over time, this would result in higher 3043 

program costs and lengthier schedules.  Because no new buildings or facilities would be built 3044 

under the No Action Option and operations would not change, there would be no impact on land 3045 

use, water resources, human health, or transportation.  Impacts of the No Action Option are 3046 

included in the impacts of the No Action Alternative discussed in Chapter 5 of this SWEIS. 3047 

G.5.3.2 Proposed Project 3048 

All the refurbishment and upgrade work for the LANSCE Refurbishment Project would be 3049 

performed inside the existing LANSCE complex at TA-53.  The project is not expected to result 3050 

in material changes to the permitting basis (air and water emissions), and the subprojects are 3051 

assumed to fall within the bounds of existing permits. 3052 

Water Resources 3053 

Operations Impacts—While LANSCE Refurbishment Project activities are not intended to 3054 

materially change LANSCE complex operations, project implementation may indirectly increase 3055 

annual discharge of nonradiological cooling water effluent due to potential increased use of the 3056 

accelerator facilities.  However, discharge levels are still expected to remain below those that 3057 

were forecast for the 1999 SWEIS (DOE 1999a). 3058 

Air Quality and Noise 3059 

LANSCE operations have historically accounted for more than 90 percent of all radioactive air 3060 

emissions and 95 percent of the total offsite dose from LANL (LANL 2005a, 2006a).  These 3061 

emissions have historically come predominantly from stacks ES-3 and ES-2.  Stack ES-3 3062 

ventilates Building 53-003, the linear accelerator and adjacent experimental stations.  Stack ES-2 3063 

exhausts the proton storage ring and experimental stations at the Manuel Lujan Neutron-3064 

Scattering Center and Weapons Neutron Research Facility buildings.  However, the shutdown of 3065 

beam operations in Area A in the 1998 timeframe resulted in decreased radiological air emissions 3066 

from the ES-3 emission point.  Air activation products from the LANSCE stacks contributed 3067 

over 95 percent of the total LANL radiological air emissions during 2005 (LANL 2006d). 3068 

Construction Impacts—As LANSCE Refurbishment Project activities would primarily involve 3069 

upgrades and repairs or replacements of existing structures, systems, and components, including 3070 

electrical, electronic, and mechanical systems; most work would be performed using portable 3071 

equipment and hand tools.  There would be some emissions of criteria and toxic pollutants from 3072 

fuels, solvents, acids, and epoxies associated with project activities.  Because implementation of 3073 

individual subprojects would be spread out over a period of 7 years and emissions would be 3074 

small, any impacts on ambient air quality would be negligible to minor and of short duration.  3075 

Minor impacts of vehicle emissions from transport of materials and construction workers would 3076 

occur off site.  No radiological releases to the environment are expected in association with 3077 

LANSCE Refurbishment Project activities. 3078 
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Project activities could result in a temporary increase in noise levels near the TA-53 complex and 3079 

near specific work areas.  There would be no change in noise impacts on the public outside of 3080 

LANL as a result of construction activities, except for a small increase in traffic noise levels from 3081 

project workers’ vehicles and materials shipments.  Noise sources would not include loud 3082 

impulsive sources such as blasting. 3083 

Operations Impacts—While LANSCE Refurbishment Project activities are not intended to 3084 

materially change LANSCE complex operations, project implementation may indirectly increase 3085 

air emissions due to increased use of the accelerator facilities as described in Chapter 5, 3086 

Section 5.4.2, of this SWEIS.  The dose to the MEI from these emissions would be limited by 3087 

operational controls to 7.5 millirem per year. 3088 

The acoustic environment of the more intensely developed TAs such as TA-53, in which 3089 

administrative, research and development, and various industrial processes are collocated, 3090 

includes noise from mechanical equipment (such as cooling systems, vents, motors, and material-3091 

handling equipment), in addition to employee motor vehicle and truck traffic.  This level of noise 3092 

at LANSCE would not change from existing levels and does not generally pose a hazard to 3093 

workers.  In situations requiring workers to enter high-noise environments, appropriate hearing 3094 

protection is provided.  LANSCE operations do not result in impulse noises that would be 3095 

distinguishable by the public. 3096 

Human Health  3097 

During LANSCE operations, short-lived positron emitters, and activation products such as 3098 

carbon-11, nitrogen-13, and oxygen-15, are released from the stacks and diffuse from the 3099 

buildings.  These products would release photon radiation as they decay, producing a potential 3100 

radiation dose.  Based on atmospheric modeling of actual releases and dose calculations, the dose 3101 

to the MEI (at East Gate) from LANSCE in 2005 was 6.31 millirem.  The total dose from all 3102 

LANL operations to an individual at East Gate was approximately 6.46 millirem.  This dose is 3103 

under the EPA limit of 10 millirem per year, and approximately 1 percent of the naturally 3104 

occurring background radiation dose (LANL 2006d). 3105 

Construction Impacts—No radiological risks would be incurred by members of the public from 3106 

proposed LANSCE Refurbishment Project activities.  Project workers would be at a small risk 3107 

for work-related accidents and radiological exposures.  However, as the majority of the scoped 3108 

work would be performed in areas outside of the beam line, doses to workers performing these 3109 

tasks would be minimal (LANL 2006a).  These workers would be protected through appropriate 3110 

training, monitoring, and management controls.  Their exposure would be limited to ensure that 3111 

doses were kept ALARA. 3112 

Operations Impacts—While LANSCE Refurbishment Project activities are not intended to 3113 

materially change LANSCE complex operations, project implementation may indirectly increase 3114 

air emissions, including radiological emissions and consequential dose, due to increased use of 3115 

the accelerator facilities.  However, the dose would be limited by operational controls to 3116 

7.5 millirem per year. 3117 
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Cultural Resources 3118 

The LANSCE Accelerator Building has been determined to be eligible for listing on the National 3119 

Register of Historic Places.  Although project-related modifications would not affect the external 3120 

appearance of the structure, it would be necessary to make a determination of potential adverse 3121 

effects and document existing conditions, as appropriate.  Such documentation could include 3122 

production of archival photographs and drawings.  Additionally, any other significant historic 3123 

buildings at TA-53 that could experience internal modifications would have to be evaluated for 3124 

National Register of Historic Places eligibility status; these buildings must be considered 3125 

potentially eligible until formally assessed. 3126 

Socioeconomics and Infrastructure 3127 

Utility infrastructure at the LANSCE complex encompasses the electrical power, natural gas, and 3128 

water supply systems needed to support mission requirements.  LANL’s total electrical energy 3129 

consumption was 421,413 megawatt-hours in fiscal year 2005, with LANSCE using 93,042 3130 

megawatt-hours.  These values are well below the 1999 SWEIS annual forecasts of 782,000 and 3131 

437,000 megawatt-hours, respectively.  LANL’s total electric peak demand was about 3132 

69.4 megawatts in fiscal year 2005 with LANSCE accounting for 21.9 megawatts of the total.  3133 

Again, these values are well below the 1999 SWEIS forecasts of 113 and 63 megawatts, 3134 

respectively (LANL 2006f).  Full-power operation of the 800-million electron volt linear 3135 

accelerator alone requires 21 megawatts of power from the LANL electric grid.  Natural gas is 3136 

also consumed by boilers within TA-53 for space heating and also to operate and maintain the 3137 

cooling water system (LANL 2003a, 2006a).  LANSCE’s boilers consumed approximately 3138 

65,283 decatherms (equivalent to about 65.3 million cubic feet [1.85 million cubic meters]) of 3139 

natural gas in fiscal year 2005 (LANL 2006a).  LANL’s total natural gas consumption was 3140 

1,187,855 decatherms (equivalent to about 1.19 billion cubic feet [33.7 million cubic meters]) in 3141 

fiscal year 2005.  Site-wide natural gas consumption remained below the 1999 SWEIS annual 3142 

forecast of 1,840,000 decatherms (equivalent to about 1.84 billion cubic feet [52.1 million cubic 3143 

meters]) (LANL 2006f).  LANSCE’s natural gas consumption was not individually forecast in 3144 

the 1999 SWEIS. 3145 

Cooling water requirements for accelerator operations drive total water demand at LANSCE.  3146 

Operations have historically required about 77 million gallons (291 million liters) of water 3147 

annually, or about 15 percent of the water consumption for all of LANL (LANL 2006a).  LANL 3148 

used about 359 million gallons (1.36 billion liters) of water in fiscal year 2005 (LANL 2006f); 3149 

LANSCE’s metered water use was approximately 54.8 million gallons (207 million liters) in 3150 

2005 (LANL 2006a).  Nevertheless, recent LANL site-wide and historic LANSCE usages are 3151 

well below the 1999 SWEIS annual forecasts of 759 million gallons (2.87 billion liters) and 3152 

265 million gallons (1.0 billion liters), respectively (LANL 2006a, 2006f). 3153 

Overall, LANSCE demands for electric power and water have trended well below those forecast 3154 

in the 1999 SWEIS in part because those projections included operation of the Low-Energy 3155 

Demonstration Accelerator.  Operation of this facility was forecast to more than double 3156 

LANSCE’s electric peak load demand and its water demand for cooling tower operation 3157 

(LANL 2006a).  Nonetheless, this facility only operated from late 1998, and at lower power than 3158 
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originally proposed, until it was shut down in December 2001.  The facility has been 3159 

decommissioned and is being dismantled (LANL 2006f). 3160 

Construction Impacts—Requirements for utility infrastructure resources are expected to be 3161 

negligible and well within the capacities of existing TA-53 utility systems (LANL 2006a).  3162 

Although small quantities of gasoline and diesel fuel would be required for such uses as 3163 

operation of vehicles associated with project activities and possibly for portable generators to 3164 

power hand tools, spotlighting, and other construction equipment, fuel would be procured from 3165 

offsite sources and, therefore, would not be a limited resource. 3166 

Operations Impacts—While LANSCE Refurbishment Project activities are not intended to 3167 

materially change LANSCE complex operations, project implementation would likely indirectly 3168 

increase utility demands over more recent levels due to increased use of the accelerator facilities 3169 

as analyzed and described in Chapter 5, Section 5.8.2.3, of this SWEIS.  However, levels are still 3170 

expected to remain below those forecast in the 1999 SWEIS (DOE 1999a). 3171 

Waste Management  3172 

LANL generates chemical and radioactive wastes as a result of research, production, 3173 

maintenance, construction, and remediation service activities.  For 2005, waste quantities 3174 

generated from operations at the key facilities were below 1999 SWEIS projections for all waste 3175 

types (LANL 2006f).  At LANSCE, low-level radioactive liquid waste is collected and allowed 3176 

to decay in three process tanks, located in Building 53-945, prior to discharge to two lined 3177 

evaporation tanks.  Sanitary wastewater is collected and sent to the Sanitary Wastewater Systems 3178 

Plant at TA-46.  Chemical wastes include hazardous, toxic, and special wastes.  Small quantities 3179 

of hazardous wastes such as liquid solvents, solvents on wipes, lead, and solder are produced 3180 

from accelerator maintenance and development (LANL 2006a).  Table G–34 presents the latest 3181 

available waste generation data for LANSCE operations. 3182 

Table G–34  Waste Generation from Existing Los Alamos Neutron Science Center 3183 

Operations at Technical Area 53 3184 

Waste Type 1999 SWEIS ROD Projection 2005 Generation 

Low-level radioactive waste (cubic yards per year) 1,420 67 

Mixed low-level radioactive waste (cubic yards per year) 1 < 1 

Chemical (pounds per year) 36,600 1,980 

ROD = Record of Decision. 
Note:  To convert pounds to kilograms, multiply by 0.45359; cubic yards to cubic meters, multiply by 0.76456. 
Source:  LANL 2006f. 

 

Construction Impacts—LANSCE Refurbishment Project activities are expected to generate small 3185 

quantities of low-level radioactive waste, mixed low-level radioactive waste, hazardous waste, 3186 

and nonhazardous solid wastes.  In particular, low-level and mixed low-level radioactive wastes 3187 

would be generated from refurbishment of beam-line components, but operating experience 3188 

would be combined with recognized waste minimization techniques to eliminate or reduce all 3189 

waste streams (LANL 2004a).  All wastes would be managed and disposed in a fully compliant 3190 

method that minimizes volume while minimizing exposure to workers.  Liquid low-level 3191 

radioactive waste would be processed directly through LANSCE’s Radioactive Liquid Waste 3192 
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Treatment Facility.  Greater than 75 percent of all nonhazardous solid waste generated, including 3193 

steel, wire and piping, and packing materials (such as pallets and packing crates), would be 3194 

recycled (LANL 2006a). 3195 

Operations Impacts—While LANSCE Refurbishment Project activities are not intended to 3196 

materially change LANSCE complex operations, project implementation may indirectly increase 3197 

air emissions, including radiological emissions and consequential dose, due to enhanced 3198 

operational availability of the accelerator facilities.  However, levels are still expected to remain 3199 

below applicable standards and levels that were forecast in the 1999 SWEIS.  In addition, an 3200 

increase in LANSCE operations may result in generation of additional volumes of wastes, but 3201 

quantities are expected to remain within the 1999 SWEIS projections. 3202 

G.6 Technical Area 55 Radiography Facility Impacts Assessment 3203 

This section provides an assessment of environmental impacts for the proposed TA-55 3204 

Radiography Facility.  Section G.6.1 provides background information on radiography facilities 3205 

throughout LANL.  Section G.6.2 provides a description of the TA-55 Radiography Facility 3206 

proposed options.  Section G.6.3 presents environmental consequences of the No Action Option 3207 

and the new Radiography Building Option. 3208 

G.6.1 Introduction  3209 

The NNSA proposes to relocate high-energy x-ray radiography1 (radiography) of nuclear items 3210 

and components from the former location at TA-8 to facilities within restricted access areas of 3211 

TA-55.  This would involve an incremental development of the capability within TA-55. 3212 

In the ROD (61 Federal Register [FR] 68014) for the Final Programmatic Environmental 3213 

Impact Statement for Stockpile Stewardship and Management (DOE 1996), LANL was assigned 3214 

responsibility for ensuring the safety and reliability of weapons systems in the stockpile for the 3215 

foreseeable future, in the absence of underground testing.  LANL was also assigned 3216 

responsibility for stockpile management, which addresses NNSA’s production and maintenance 3217 

of nuclear weapons, including component production and weapon disassembly, as well as 3218 

stockpile surveillance and process development.  Nondestructive examination of nuclear 3219 

weapons components using dye penetrant testing, ultrasonic testing, and radiography of nuclear 3220 

items and weapons components is a necessary piece of these responsibilities. 3221 

Many of the facilities for carrying out stockpile stewardship and management are located within 3222 

the PIDAS at TA-55.  Access to this area is highly restricted by physical barriers and security 3223 

personnel.  Research and development of nuclear weapons items and components are carried out 3224 

in the Plutonium Facility, Building 55-4. 3225 

Radiography on nuclear items and components has been performed at Building 8-23 within TA-8 3226 

at LANL.  This radiography facility has several types of radiographic equipment that provide 3227 

extensive and flexible capabilities for nondestructively examining a wide range of materials and 3228 

assembly configurations.  Nuclear components and items were shipped by truck from TA-55 to 3229 

                                                 
1 X-ray radiography is a nondestructive test method that uses penetrating radiation to probe the volume of an item or 

component.  Different materials and thicknesses of the item or component require x-rays of different energies. 
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radiography facilities at TA-8, a distance of approximately 4.5 miles (7.2 kilometers).  A rolling 3230 

roadblock was used when the materials were transported, and a temporary material accountability 3231 

area was set up at TA-8 while the nondestructive examination procedures took place.  These 3232 

procedures required that security personnel accompany the transportation vehicles and be in 3233 

place for the duration of the examinations; thus, significant security resources were required.  3234 

This process was expensive, inconvenient, and logistically difficult.  Since the events of 3235 

September 11, 2001, there have been increased demands on security personnel, and adequate 3236 

resources were not always readily available to safeguard the transportation and examinations.  In 3237 

addition, Building 8-23 required extensive renovation to continue to function as a nuclear 3238 

facility.  LANL ceased the movement of nuclear items and components out of TA-55 to TA-8, 3239 

and radiography at LANL for these materials was stopped.  This has prevented NNSA from 3240 

effectively carrying out part of its mission for stockpile stewardship and management. 3241 

NNSA has developed a strategy for incremental development of the capability within the TA-55 3242 

PIDAS from low to high energy over a period of years.  Under this strategy, NNSA has ceased 3243 

radiography of nuclear items and components at TA-8, although radiography capability to 3244 

support high-explosives operations remains at that location.  The nuclear radiography capability 3245 

is being relocated to TA-55 from TA-8 using near-term, interim, and long-term phases.  The 3246 

near-term phase utilizes low-energy radiography for nuclear items and components and uses 3247 

destructive testing and other nondestructive examination information in lieu of high-energy 3248 

radiography.  This low-energy radiography capability is being developed in Building 55-4.  The 3249 

interim phase locates a mid-energy range capability (two 6 million electron volt machines) in a 3250 

previously unused tunnel between Buildings 55-4 and the old 55-41.  The long-term phase (the 3251 

proposed project) would be to install a high-energy (up to 20 million electron volt) pit 3252 

radiography capability.  This document addresses the environmental impacts of locating the high-3253 

energy radiography capability at TA-55. 3254 

G.6.2 Options Considered 3255 

The two options identified for the TA-55 Radiography Facility are the No Action Option and the 3256 

construction of a new facility within TA-55.  Under the No Action Option, LANL would no 3257 

longer be able to perform high-energy radiography.  The new facility option would implement the 3258 

strategy for developing high-energy radiography capability within the PIDAS at TA-55.  NNSA 3259 

would construct a new radiography facility at TA-55 to accommodate high-energy radiography 3260 

and other nondestructive examination activities.  Under both options, demolition activities within 3261 

the TA-55 PIDAS that have no impact to the public, workers, or environment, and that have been 3262 

categorically excluded, would continue. 3263 

G.6.2.1 No Action Option 3264 

Under the No Action Option, there would be no high-energy radiography capability for nuclear 3265 

items and components at LANL.  Some low-energy radiography would continue at Building 3266 

55-4, and the mid-energy radiography would take place in the tunnel adjacent to Building 55-4.  3267 

No new structure would be built at TA-55 for high-energy radiography. 3268 
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G.6.2.2 New Radiography Building Option 3269 

Under the New Radiography Building Option, NNSA would construct and operate a new facility 3270 

within TA-55 in the area of Building PF-41; Building PF-41 is scheduled for demolition (see 3271 

Figure G–11).  The new facility would have 5,000 square feet (460 square meters) of available 3272 

floor space.  The New Radiography Building Option would include construction of a 400-square-3273 

foot (37-square-meter) accessory structure, which would contain the boiler for the facility.  The 3274 

new radiography building would be no more than two stories high, with one floor below ground 3275 

level. 3276 

 3277 
Figure G–11  Location of Building 55-41 Relative to Building 55-4 at Technical Area 55 3278 

G.6.2.3 Options Considered but Dismissed 3279 

A series of options for locating radiography capability were evaluated.  The following sections 3280 

describe options that were not further analyzed in this document because they do not meet the 3281 

need for a more-efficient capability of nondestructive radiography of nuclear components and 3282 

items as described in Section G.6.1. 3283 

Use of the TA-18 Radiography Facilities 3284 

Certain radiography capabilities exist at TA-18.  However, use of these radiography facilities 3285 

would require that nuclear items and components be transported approximately 2.5 miles 3286 

(4 kilometers) to TA-18.  Conducting the full suite of proposed radiography examinations at 3287 

TA-18 would require installation of additional shielding materials and would conflict with 3288 

existing space requirements for current TA-18 operations.  In the Environmental Impact 3289 

Statement for the Proposed Relocation of TA-18 Capabilities and Materials (DOE 2002c) and 3290 
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ROD (67 FR 79906), NNSA stated its decision that many of the TA-18 capabilities would be 3291 

relocated to the Nevada Test Site.  Relocation of materials from TA-18 has taken place, and 3292 

TA-18 no longer meets the requirements of a Security Category I nuclear facility.  This option 3293 

does not meet NNSA’s purpose and need for a permanent, secure, and cost-effective radiography 3294 

capability at TA-55. 3295 

Construct New Radiography Facility within Tunnels at TA-55 3296 

Another option was to construct a new high-energy radiography facility within or adjacent to the 3297 

underground tunnel between Buildings 55-4 and 54-41.  However, space within the tunnels is not 3298 

large enough to accommodate high-energy radiography, access to and from the tunnels is 3299 

restricted, and costs for conversion of tunnel space into a radiography facility would be 3300 

excessive.  Due to these limitations, this option was dismissed from further consideration. 3301 

Establish a Radiography Capability at the Chemistry and Metallurgy Research Building 3302 

The possibility of establishing a radiography capability at the Chemistry and Metallurgy Research 3303 

Building was also investigated.  This option would require transportation of nuclear items and 3304 

components to and from the Chemistry and Metallurgy Research Building.  In addition, the 3305 

amount of nuclear material that can be located within the Chemistry and Metallurgy Research 3306 

Building is highly restricted and the process of radiographic examination of nuclear items would 3307 

exceed these limits (DOE 2003).  In the Environmental Impact Statement for the Chemistry and 3308 

Metallurgy Research Building Replacement Project at Los Alamos National Laboratory, 3309 

Los Alamos, New Mexico (DOE 2003) and ROD (69 FR 6967), NNSA stated its decision to 3310 

relocate the analytical chemistry and materials characterization capabilities to a new facility at 3311 

TA-55; however, the new facility does not include radiography capabilities or space to establish 3312 

these capabilities.  Due to these limitations, this option does not meet the purpose and need and 3313 

was dismissed from further consideration. 3314 

Use of Building TA-55-41 3315 

Two options originally considered for a Radiography Facility would have used parts of 3316 

Building TA-55-41, which was originally designed and constructed for storage of nuclear 3317 

material.  The options were to renovate the building or to demolish part of the building and 3318 

construct a new radiography facility within the original high bay.  However, the decision was 3319 

made to totally demolish Building TA-55-41 and these options are not further considered. 3320 

G.6.3 Affected Environment and Environmental Consequences 3321 

Chapter 4 of this SWEIS describes the natural and human environment that could be affected by 3322 

the options described.  TA-55 is located on Pajarito Road, which is restricted to LANL-badged 3323 

personnel.  Building 55-4 is located within the PIDAS.  Nuclear components are manufactured 3324 

and nuclear research and development is conducted in Building 55-4. 3325 

Based on the option descriptions, environmental resources that may potentially be affected as a 3326 

result of implementing the action options have been considered.  An initial assessment of the 3327 

potential impacts of the proposed project identified resource areas for which there would be no or 3328 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 

 

 
G-104 Concurrence Draft 7/9/2007 

only negligible environmental impacts.  Consequently, for the following resource areas, a 3329 

determination was made that no further analysis was necessary: 3330 

• Land Resources – Land use and visual resources would not be affected, as construction 3331 

would take place within an existing and previously disturbed industrial area. 3332 

• Water Resources – There would be no effect on water quality.  Operation of the 3333 

radiography facility would not result in any effluent discharges. 3334 

• Ecological Resources – The action option would be located within previously disturbed 3335 

and developed land or adjacent to disturbed areas within an industrialized area of LANL.  3336 

Facilities under the action options would not be located in a floodplain or wetland. 3337 

• Socioeconomics and Infrastructure – No new employment is expected.  Construction 3338 

workers would be drawn from the pool of construction workers employed on various 3339 

projects at LANL.  Only infrastructure impacts are included in the impacts discussion. 3340 

• Cultural Resources – Because the proposed New Radiography Building Option would be 3341 

constructed on previously disturbed land, no impacts to cultural resources are expected. 3342 

• Environmental Justice – The proposed project is confined to already-developed areas of 3343 

TA-55, with no disproportionate human health impacts to low-income or minority 3344 

populations expected. 3345 

Resource areas examined in detail in this analysis include: geology and soils, air quality and 3346 

noise, human health, site infrastructure, waste management, transportation, and facility accidents. 3347 

G.6.3.1 No Action Option 3348 

Under the No Action Option, the high-energy radiography capability would not be located in a 3349 

new building at TA-55.  Facilities at TA-8 and TA-55 could continue to be used in their current 3350 

fashion.  Under this option, there would be no construction activities. 3351 

There would be no change in ambient air quality effects associated with implementing the No 3352 

Action Option.  Ambient noise levels would remain unchanged in the vicinity of TA-55. 3353 

Potential noise from construction and operational activities associated with the New Radiography 3354 

Building Option would not occur. 3355 

There would be no potential for injuries to construction workers from activities planned under 3356 

the action option.  Potential radiation doses to radiography and nuclear material handlers would 3357 

diminish because high-energy radiography of nuclear items and components would be 3358 

discontinued. 3359 

The No Action Option would require no modification of existing utilities and infrastructure in 3360 

TA-55.  There would be no construction wastes generated and shipment of construction waste to 3361 

landfills or recycling centers would not occur.  There would be no additional effects to consider. 3362 
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G.6.3.2 New Radiography Building Option  3363 

Geology and Soils 3364 

The 9-mile-long (14-kilometer-long) Rendija Canyon Fault is located approximately 0.8 miles 3365 

(1.3 kilometers) west of Building 55-41 (see Section 4.2 of this SWEIS).  Most of the small 3366 

faults observed in the area have been inferred to represent ruptures subsidiary to the major faults, 3367 

and as such their potential rupture hazard is very small (Gardner et al. 1999).  Any new facilities 3368 

would be designed in accordance with current DOE seismic standards and applicable building 3369 

codes. 3370 

Construction Impacts—Construction of the new buildings would require excavation of up to 3371 

8,000 cubic yards (6,100 cubic meters) of soils as well as shallow bedrock in some areas.  As a 3372 

result, construction would generate excess soil and excavated bedrock that may be suitable for 3373 

use as backfill.  Uncontaminated backfill would be stockpiled at an approved material 3374 

management area at LANL for future use.  Best management practices would be implemented to 3375 

prevent erosion and migration of disturbed materials from the site caused by stormwater, other 3376 

water discharges, or wind. 3377 

Operations Impacts—Facility operations would not result in additional impacts on geologic and 3378 

soil resources at LANL. 3379 

Air Quality and Noise 3380 

Construction Impacts—Construction activities as a result of implementing the new Radiography 3381 

Building Option could result in temporary, localized emissions associated with vehicle and 3382 

equipment exhaust as well as particulate (dust) emissions from excavation and construction 3383 

activities.  Effects on air quality would be temporary and localized.  There would be no long-term 3384 

degradation of regional air quality.  Air emissions are not expected to exceed either National 3385 

Ambient Air Quality Standards or New Mexico Ambient Air Quality Standards.  Effects of the 3386 

proposed project on air quality would be negligible compared to potential annual air pollutant 3387 

emissions from LANL as a whole. 3388 

Implementing appropriate control measures would mitigate fugitive dust.  Frequent watering with 3389 

watering trucks would be used to control fugitive dust emissions.  Emissions from diesel engine 3390 

combustion products could result from construction activities involving heavy equipment.  Air 3391 

pollutant emissions associated with construction equipment operation would not result in 3392 

exceedances of ambient air quality standards. 3393 

Implementation of the New Radiography Building Option would result in limited short-term 3394 

increases in noise levels associated with various construction activities.  Following completion of 3395 

these activities, noise levels would return to preexisting levels.  Noise generated by the New 3396 

Radiography Building Option is not expected to have an adverse effect on LANL workers, 3397 

members of the public, or the environment.  New construction would require the use of heavy 3398 

equipment for moving materials and for removal of debris and soil.  Truck traffic would occur 3399 

infrequently but would generally produce noise levels below that of the heavy equipment.  3400 

Personal protective equipment would be required to protect workers’ hearing if site-specific work 3401 
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produced noise levels above the LANL action level of 82 dB(A) on average.  Noise from these 3402 

construction activities should not be noticeable to most members of the public and should not 3403 

disturb most local wildlife. 3404 

Operations Impacts—In general, radiography operations do not require hearing protection.  When 3405 

actual radiography work is being conducted, x-ray machines or devices are used to generate 3406 

radiographs (or pictures) of objects.  Cooling water circulators for x-ray machines can generate 3407 

elevated noise levels, but employees are not located in the direct vicinity of these machines when 3408 

they are in operation. 3409 

The proposed new radiography capability at TA-55 would include equipment that generates noise 3410 

at levels well below the LANL action level of 82 dB(A) on average.  Noise levels that exceed the 3411 

action level would typically trigger implementation of a hearing conservation program for 3412 

workers.  However, this is not expected to be required for workers under the New Radiography 3413 

Building Option. 3414 

Traffic noise from commuting workers is not expected to noticeably increase over present traffic 3415 

noise level on roads at LANL.  Worker vehicles would remain parked during the day and would 3416 

not contribute to background noise levels except during rush hour.  Therefore, noise levels from 3417 

commuter traffic are not expected to change. 3418 

Human Health 3419 

The health of construction workers and LANL project staff is considered in this analysis because 3420 

they would be involved in either facility construction or high-energy radiography equipment 3421 

operation under the New Radiography Building Option.  The radiography operations would take 3422 

place in rooms protected by shielding, so that there would be no offsite radiation doses to the 3423 

public under normal operations.  Members of the general public are not affected because access 3424 

to Pajarito Road, and thence to buildings within TA-55, is restricted.  Unescorted, untrained 3425 

members of the public are not routinely admitted to TA-55. 3426 

The health of LANL workers is routinely monitored depending upon the type of work they 3427 

perform.  Health monitoring programs for LANL workers consider a wide range of potential 3428 

concerns, including exposure to radioactive materials, hazardous chemicals, physical or 3429 

environmental hazards, and routine workplace hazards.  In addition, LANL workers involved in 3430 

hazardous operations are protected by various engineering or process controls and are required to 3431 

wear appropriate personal protective equipment.  Training is also required to identify and avoid 3432 

or correct potential hazards typically found in the work environment and to respond to emergency 3433 

situations.  Workers with the potential to be exposed to radiation, such as radiography workers or 3434 

nuclear material handlers, are monitored through the use of personnel radiation dosimeters.  3435 

Because of the various health monitoring programs, requirements for personal protective 3436 

equipment, and routine health and safety training, LANL workers are generally considered a 3437 

healthy workforce, with a below-average incidence of work-related injuries and illnesses. 3438 

Construction Impacts—The most common hazards associated with construction activities are 3439 

falls, heavy-equipment hazards, being struck or caught by objects or equipment, and 3440 

transportation incidents.  Potential fatalities can be considered by comparing national statistics on 3441 
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construction with project worker information for the New Radiography Building Option.  3442 

Potentially serious exposures to various hazards or injuries are possible during the construction 3443 

phases of the proposed project.  Adverse effects could range from relatively minor (such as lung 3444 

irritation, cuts, or sprains) to major (such as lung damage, broken bones, or fatalities).  The 3445 

potential for industrial accidents is based on both DOE and Bureau of Labor Statistics data on 3446 

construction injuries and fatalities.  Based on an estimated 32,400 person-hours to construct the 3447 

new facilities, no fatal accidents would occur.  Nonfatal injuries are estimated to be none 3448 

(DOE 2004) to less than two (BLS 2003). 3449 

The New Radiography Building Option is not expected to result in adverse long-term effects on 3450 

the health of construction workers; however, construction workers would be actively involved in 3451 

potentially hazardous activities under this option.  Construction activities would involve the use 3452 

of heavy equipment (such as bulldozers and front-end loaders).  Potentially serious exposures to 3453 

various physical hazards or injuries are possible during the construction phases.  To prevent 3454 

serious injuries, all construction workers would be required to adhere to a contractor safety plan 3455 

for construction activities.  Adherence to an approved plan, use of personal protective equipment 3456 

and engineered controls, and completion of appropriate hazards training would aid in prevention 3457 

of adverse long-term health effects on construction workers. 3458 

Operations Impacts—Routine operation and maintenance of the proposed new radiography 3459 

capability would be performed in accordance with standard practices used at LANL for 3460 

conducting work with radiation-generating machines, such as Laboratory Implementation 3461 

Requirement 402-700, Occupational Radiation Protection Requirements.  Operation of the 3462 

proposed new facility would pose potentially serious worker health hazards, such as high-3463 

radiation fields, when operating.  To avoid potentially serious worker doses, radiography 3464 

operations would be designed and constructed so that workers would not be exposed to high-3465 

radiation fields.  This would be accomplished by use of warning alarms, mandatory evacuation of 3466 

certain work areas or establishment of exclusion areas in and around the building, closed-circuit 3467 

television monitors of high-radiation areas, and interlocks on all doors that would prevent 3468 

inadvertent entry by staff but would allow workers to exit an area if they failed to respond to 3469 

warning alarms.  Occupied work areas, such as the control room, would be shielded, and 3470 

radiation alarm monitors would be appropriately located to alert workers to high-radiation fields 3471 

produced during routine operations.  Workers would also be issued personnel radiation 3472 

dosimeters and would utilize ALARA principles in their work. 3473 

Radiation levels at the target can cause injury or death; no workers would be in the vicinity of the 3474 

target when x-ray machines are operating.  Radiation dose levels would be greatly reduced in 3475 

adjacent rooms and throughout the rest of the building.  Work areas would be designed to shield 3476 

workers in adjacent rooms to ensure that exposures are kept to less than 20 millirem per week, 3477 

and routine radiography operations would result in worker radiation doses much less than 3478 

20 millirem per week for all site workers. 3479 

In addition to potential radiation doses from radiography operations, workers could also be 3480 

exposed to radiation from handling, transporting, and testing various items containing nuclear 3481 

materials.  Engineering and administrative controls would be developed to keep worker doses as 3482 

low as reasonably achievable.  In addition, the amount of nuclear material allowed in the 3483 
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radiography room and adjacent test areas would be kept to a minimum, and no materials would 3484 

be stored in the building. 3485 

Radiography workers and nuclear material handlers supporting the proposed project would be 3486 

drawn from workers that currently perform these duties at LANL.  Therefore, the dose to workers 3487 

from the nondestructive examination operations would not be additive to doses typically received 3488 

by these workers, nor would operations expose a new population of workers to radiological 3489 

doses.  The dose to individual workers and to the pool of workers that perform these tasks is not 3490 

expected to change if the New Radiography Building Option is implemented. 3491 

Socioeconomics and Infrastructure 3492 

Utility infrastructure at the TA-55 Complex encompasses the electrical power, natural gas, steam, 3493 

and water supply systems needed to support mission requirements.  TA-55 used approximately 3494 

15,715 megawatt-hours of electricity in fiscal year 2005.  TA-55 also uses natural gas to fire 3495 

boilers for facility heating and other uses that are housed in Building 55-6.  Natural gas 3496 

consumption totaled 20,427 decatherms (equivalent to about 20.4 million cubic feet [0.58 million 3497 

cubic meters]) in fiscal year 2005.  TA-55 water usage is not metered (LANL 2006a).  TA-55’s 3498 

electric power and natural gas consumption represented about 4 percent and 2 percent, 3499 

respectively, of LANL’s site-wide consumption in fiscal year 2005. 3500 

Construction—Utility infrastructure resources would be needed for construction of the new 3501 

facility.  Standard construction practice dictates that electric power needed to operate portable 3502 

construction and supporting equipment be supplied by portable diesel-fired generators.  3503 

Therefore, no electrical energy consumption would be directly associated with construction.  A 3504 

variety of heavy equipment, motor vehicles, and trucks would be used, requiring diesel fuel, 3505 

gasoline, and propane for operation.  Liquid fuels would be brought to the site as needed from 3506 

offsite sources and, therefore, would not be limited resources.  Water would be needed primarily 3507 

to provide dust control, aid in soil compaction at the construction site, and possibly for 3508 

equipment washdown.  Water would not be required for concrete mixing, as ready-mix concrete 3509 

is typically procured from offsite resources.  Portable sanitary facilities would be provided to 3510 

meet the workday sanitary needs of project personnel on the site.  Water needed for construction 3511 

would typically be trucked to the point of use, rather than provided by a temporary service 3512 

connection.  Construction is estimated to require 42,000 gallons (159,000 liters) of liquid fuels 3513 

and 234,000 gallons (886,000 liters) of water. 3514 

Operations Impacts—Utility infrastructure requirements for operation of the new Radiography 3515 

Building would be limited to building connections, and no upgrades to existing utilities would be 3516 

required.  Usage in the new facility would be equivalent to or less than that of the former 3517 

radiography facilities because contemporary building design includes water and energy 3518 

conservation features.  As such, operation of the new facility is expected to have no or negligible 3519 

incremental impact on utility infrastructure capacities at LANL. 3520 

Waste Management 3521 

About 24 cubic yards (18 cubic meters) of solid waste would be generated during construction of 3522 

the new building.  Construction and installation of the radiography facility would incorporate, to 3523 
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the extent practical, recommendations that would be provided in the pollution prevention design 3524 

assessment for this project.  Construction debris would be minimized through recycling, reuse, or 3525 

reselling, if the cost benefits, resources, and available technologies permit.  Material that cannot 3526 

be recycled would be disposed at the Los Alamos County Landfill or other New Mexico solid 3527 

waste landfills.  Recyclable material would be transported directly to an appropriate recycling 3528 

facility or would be staged at the Los Alamos County Landfill for recycling.  No potential release 3529 

sites are known to be present at the proposed construction sites.  The radiography project, in 3530 

consultation with the environmental restoration activities, would perform characterization and 3531 

confirmatory sampling to determine the soil disposition. 3532 

Transportation 3533 

Operations Impacts—Under the New Radiography Building Option, nuclear items and 3534 

components would be transported within the PIDAS at TA-55.  Radioactive materials and items 3535 

would not be transported for radiography on LANL or public roads, and traffic would not be 3536 

affected by road closures.  Under the New Radiography Building Option, there would be reduced 3537 

trips of nuclear components to TA-8.  Fewer trips would result in less traffic and fewer potential 3538 

roadway accidents. 3539 

Facility Accidents 3540 

Operations Impacts—In preparing this SWEIS, a large suite of accident scenarios was identified 3541 

and grouped by material at risk.  Accident types and initiators that could produce an accident 3542 

with a frequency in excess of 10-7 (1 in 10 million) per year when realistically estimated or in 3543 

excess of 10-6 (1 in a million) per year when conservatively estimated were treated as “credible” 3544 

and “reasonably foreseeable.”  Rigorous evaluations were performed for the potentially risk-3545 

dominant scenarios, meaning those that were credible and led to offsite consequences beyond 3546 

insignificant. 3547 

Under the New Radiography Building Option, radiographic capability would be moved from the 3548 

High-Energy Processing Key Facility at TA-8 to TA-55.  These radiographic procedures were 3549 

evaluated for potential accidents for this SWEIS, and any potential accident is bounded by other 3550 

accidents. 3551 

The New Radiography Building Option would not result in additional nuclear material at TA-55.  3552 

Under the current procedure, nuclear items and components are stored and worked on at 3553 

Building 55-4 and moved to TA-8 on a temporary basis (less than a day) for nondestructive 3554 

examination.  Thus, these nuclear items and components are part of the inventory at TA-55 that 3555 

was used in the accident screening analysis. 3556 

G.7 Plutonium Facility Complex Refurbishment Project Impact Assessment 3557 

This section provides an impact assessment for the Plutonium Facility Complex Refurbishment 3558 

Project in TA-55.  Section G.7.1 provides background information on the refurbishment project 3559 

and the proposed project to modernize and upgrade facility and infrastructure portions of the 3560 

TA-55 Complex.  Section G.7.2 provides a description of the proposed options for modernizing 3561 
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and upgrading the facility infrastructure at TA-55.  Section G.7.3 presents the environmental 3562 

consequences of the proposed infrastructure modernization and upgrade activities at TA-55. 3563 

G.7.1 Introduction  3564 

The TA-55 Plutonium Facility Complex (TA-55 Complex) encompasses about 40 acres 3565 

(16 hectares) and is located about 1 mile (1.6 kilometers) southeast of TA-3.  Most of TA-55 is 3566 

situated inside a restricted area surrounded by a double security fence.  The main complex has 3567 

five connected buildings:  the Administration Building, Support Office Building, Support 3568 

Building, Plutonium Facility, and Warehouse.  The Nuclear Materials Storage Facility 3569 

(Building 55-41, discussed in the previous section) is separate from the main complex.  Various 3570 

other support, storage, security, and training structures are located throughout the complex. 3571 

To address the threats of the 21st century, the U.S. nuclear deterrent strategy requires a safe, 3572 

secure, and reliable capability to design and manufacture replacement plutonium weapons 3573 

components.  This capability is provided through the Stockpile Stewardship Program.  The 3574 

TA-55 Complex is needed to support the Stockpile Stewardship Program and other nuclear 3575 

programs.  It must continue to operate to achieve its programmatic milestones, safely and cost-3576 

effectively, for at least the next 25 years.  The Plutonium Facility Complex Refurbishment 3577 

Project would enable an extension of the facility’s lifetime by recapitalizing selected major 3578 

facility systems to help ensure the facility’s continuing capability and reliability to support 3579 

NNSA’s missions.  In this project, major (also referred to as “critical”) systems are defined as 3580 

those facility and infrastructure systems whose loss of functionality or reliability due to an 3581 

emergent disability could disrupt TA-55 Complex operations for an unacceptably long duration 3582 

pending repair. 3583 

The TA-55 Complex, constructed in the mid-1970s, is the primary nuclear facility in the Nation 3584 

for plutonium research and development.  It consists of a Security Category I special nuclear 3585 

materials laboratory and processing facility as well as support systems and structures.  It is the 3586 

most modern and well-equipped nuclear facility at LANL; however, it is aging, and critical 3587 

systems are beginning to require excessive maintenance.  The goal of this project is to support 3588 

the Stockpile Stewardship Program and other efforts delineated in DOE and NNSA strategic 3589 

plans for the next 25 years.  An investment is necessary in the near term (the next 10 years or so) 3590 

to upgrade electrical, mechanical, safety, security, facility control, and other selected facility-3591 

related systems. 3592 

The scope of the overall project is to modernize and upgrade facility and infrastructure portions 3593 

of the TA-55 Complex that are approaching the end of life.  This project is part of a 3594 

comprehensive, long-term strategy to extend the life of TA-55 so that it can operate safely, 3595 

securely, and effectively for at least another 25 years (LANL 2006a). 3596 

The project would be executed through a series of subprojects.  The subprojects focus on priority 3597 

facility systems and components that would improve overall facility reliability and that are 3598 

critical to facility and program operations.  Subproject sequencing would minimize disruptions to 3599 

operations.  The process of subproject sequencing requires consideration of a number of factors 3600 

that have direct bearing on the way this project would be accomplished.  Factors considered in 3601 

prioritization of subprojects include: 3602 
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• Regulatory Requirements: Is there a regulatory mandate or driver, law, policy, or order 3603 

that would be satisfied by completion of the subproject? 3604 

• Environmental Impact and Minimize Waste:  Will completion of the subproject reduce the 3605 

possibility of an adverse environmental impact or reduce current waste generation? 3606 

• Personnel Safety:  Will completion of the subproject result in improvement of personnel 3607 

safety? 3608 

• Mission:  Will completion of the subproject improve the facility’s ability to support 3609 

mission requirements? 3610 

• Security:  Will completion of the subproject lead to an improvement in security? 3611 

• Maintainability:  Will completion of the subproject lead to an improvement in 3612 

maintainability? 3613 

• Reliability:  Will the equipment or system be more reliable after completion of the 3614 

subproject? 3615 

• Availability: Will completion of the subproject lead to an improvement in facility 3616 

availability? 3617 

• Maintain Authorization Basis:  Is the item classified as Safety, Structures, Systems and 3618 

Components and will completion of the subproject strengthen the Facility Authorization 3619 

Basis? 3620 

• Condition Assessment System Status:  If the system is listed in the Condition Assessment 3621 

System, will completion of the subproject improve its condition assessment? 3622 

G.7.2 Options Considered 3623 

The two options identified for the Plutonium Facility Complex Refurbishment are the No Action 3624 

Option and the proposed project option. 3625 

G.7.2.1 No Action Option  3626 

Under the No Action Option, operations at TA-55 would continue at the level they are today.  3627 

There would be no renovations or remodeling to improve reliability of pit production or actinide 3628 

processing.  Corrective maintenance and actions would continue to be performed as failures 3629 

occur.  However, maintenance cost would increase to support the aging systems until the systems 3630 

must be shut down or replaced.  If systems proposed for replacement on this project are neither 3631 

modified nor upgraded, they are expected to fail in the next 10 to 15 years.  Based on available 3632 

information, it is not possible to predict the nature, timing, or type of failures.  However, many 3633 

failures would delay programmatic work, possibly damage equipment, and possibly pose a risk to 3634 

personnel safety, campaigns, critical experiments, and other activities where plutonium analysis 3635 

and capabilities are required.  Because the facilities are over 25 years old, they would experience 3636 

more and more severe system failures over time, until either the systems would have to be 3637 
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replaced on a piecemeal basis through corrective maintenance (resulting in increased operating 3638 

costs) or the facility would have to be shut down. 3639 

G.7.2.2 Proposed Project  3640 

Existing facilities would be renovated for purposes of life extension rather than just maintenance. 3641 

This option would entail renovating building systems in the Plutonium Facility or systems 3642 

supporting the Plutonium Facility.  The approach of this project is to renovate or refurbish only 3643 

systems most in need of upgrading.  However, renovations would have to be conducted in an 3644 

operating nuclear facility, with the attendant programmatic impact and reduction of construction 3645 

efficiency.  Contamination control and safeguards and security issues would not be trivial and 3646 

would have to be addressed. 3647 

All work would be performed inside the existing TA-55 Complex.  Most of the work would be 3648 

inside existing structures or would entail modifications to existing structures that are relatively 3649 

minor in scope.  The proposed project would be limited to the TA-55 Complex and is organized 3650 

as follows: 3651 

• Inside the Plutonium Facility 3652 

• Exterior to the Plutonium Facility, including closely related support work (for example, 3653 

the Plutonium Facility roof) 3654 

This section lists a series of upgrades that would compose Phase 1 of the TA-55 Refurbishment 3655 

Project based on current planning assumptions.  Although the list may change based on future 3656 

planning decisions, and subprojects currently scheduled for a later phase may be moved up in 3657 

priority, the impacts of the current Phase I upgrades would be similar. 3658 

• Heating and cooling systems (preheat coils in intake stacks)  3659 

• Heating, ventilation, and air conditioning plenums and associated Zone 1 plenums  3660 

• Roof (membrane) for the Plutonium Facility  3661 

• Confinement doors in the Plutonium Facility 3662 

• Heating, ventilation, and air conditioning ductwork Zone 1 3663 

• Criticality alarm system 3664 

• Fire water sprinkler piping 3665 

• Vault water tanks 3666 

• Air dryers 3667 

• Stack upgrade and replacement 3668 

• Fire alarm panel and wiring 3669 

• Fire alarm devices – buildings 3670 

• Fire alarm devices – gloveboxes 3671 

• Heating, ventilation, and air conditioning plenums (non-safety class portions)  3672 
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• Glovebox stands 3673 

• Chiller replacement  3674 

• Replacement of cooling towers  3675 

• Elevator 3676 

• Waste transfer system 3677 

• Uninterruptible power supply replacement 3678 

This section lists the types of upgrades that are scheduled for later phases of the Plutonium 3679 

Facility Complex Refurbishment Project, based on current planning assumptions.  Depending on 3680 

mission requirements and funding availability, any of the following subprojects could be 3681 

reprioritized for earlier completion. 3682 

• Heating and cooling systems (except preheat coils in intake stacks) 3683 

• Non-plutonium-facility heating, ventilation, and air conditioning 3684 

• Heating, ventilation, and air conditioning plenums  3685 

• Heating, ventilation, and air conditioning ductwork intakes, bleed-off, exhaust 3686 

• Heating, ventilation, and air conditioning fans and motors 3687 

• Facility control system 3688 

• Nonprocess cooling water system 3689 

• Fire suppression system 3690 

• Fire suppression – halon system 3691 

• Fire doors electrical distribution system 3692 

• 13.2-kilovolt distribution 3693 

• Paging system 3694 

• Process air 3695 

• Continuous air monitoring systems 3696 

• Fixed-head air sampler blower system 3697 

• Steam system 3698 

• Positive pressure chilled water 3699 

• Bubbler bypass features 3700 

• Chlorine gas delivery system 3701 

• Remove selected gloveboxes from throughout the building 3702 

• Hot water system 3703 

• Utility gas systems 3704 

• Industrial gas systems (trailers) 3705 
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• Radiation protection systems 3706 

• Wet vacuum 3707 

• Acid distribution 3708 

• Water storage tank exteriors 3709 

• Sanitary waste 3710 

• Site drainage 3711 

• Material control and accounting systems 3712 

• Tie in Facility Improvement Technical Support (FITS) Building (TA-55) and 3713 

Manufacturing Technology Support Facility (protocol) to classified local area network 3714 

• Communications capacity 3715 

• Roofs 3716 

• Structure (confinement system) 3717 

• Lockers and change facilities  3718 

• Operations Center  3719 

• Attic 3720 

• Laboratories – doors 3721 

• Vault racks and shelving, Kardex Unit, and special nuclear material storage drawers 3722 

• Trolley systems 3723 

• Perimeter road and site paving 3724 

• Upgrade tunnel – Plutonium Facility to Building 55-41 3725 

• Facilities for site support service contractor 3726 

• Warehouse capability 3727 

• Cafeteria 3728 

• Training Center and mockup for TA-55  3729 

• Equipment and glovebox mockup and assembly area 3730 

The subprojects would be designed and installed so that any changes in operation would be 3731 

consistent with approved environmental permits issued by the EPA and the State of New 3732 

Mexico.  The subprojects would not materially change any aspect of LANL’s ability to comply 3733 

with permits.  While the new structures, systems, or components may not function in precisely 3734 

the same way as the existing ones and may be constructed, fabricated, and operated in a different 3735 

manner, they would fulfill the same function and provide at least the same level of protection and 3736 

monitoring as the existing ones.  One exception is the stack upgrade and replacement subproject 3737 

for the Plutonium Facility.  The proposed modifications are in part in anticipation of more 3738 

stringent stack release requirements.  These modifications would result in stacks that are different 3739 

in size and would have better performance parameters than the existing stacks. 3740 
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All proposed work would be performed inside or adjacent to the existing TA-55 Complex.  Most 3741 

of the work would be inside existing structures or would entail modifications to existing 3742 

structures, systems, or components that would result in relatively minor changes to their 3743 

operational performance. 3744 

G.7.2.3 Options Considered but Dismissed 3745 

Move the Stockpile Stewardship Program to another location 3746 

DOE prepared the Programmatic Environmental Impact Statement for Stockpile Stewardship 3747 

and Management (DOE 1996) to analyze mission assignments.  In its ROD (61 FR 68014), DOE 3748 

assigned pit production and associated activities to support stockpile stewardship and 3749 

management to LANL.  Thus, the option of moving the Stockpile Stewardship Program to 3750 

another location within the nuclear weapons complex was already considered and dismissed from 3751 

further consideration. 3752 

G.7.3 Affected Environment and Environmental Consequences 3753 

In the case of the proposed project, it is difficult to upgrade an operating nuclear facility with 3754 

high levels of security because of the organizational, programmatic, safety, and security 3755 

constraints involved.  The constraints and requirements are necessarily much more formal and 3756 

detailed than those for an office building, for example.  The proposed project involves existing, 3757 

required assets.  As such, it must be constructed at TA-55 within the existing systems and 3758 

infrastructure; there are no other options as to location.  Therefore, the affected environment is 3759 

TA-55, although the region of influence for each resource evaluated may extend beyond TA-55 3760 

and LANL. 3761 

The analysis of environmental consequences relies heavily on the affected environment 3762 

descriptions in Chapter 4 of this SWEIS, and care has been taken not to repeat this information.  3763 

Resource areas or disciplines not expected to be affected by the Plutonium Facility Complex 3764 

Refurbishment Project, or that would not directly or indirectly affect project implementation, 3765 

have not been included.  Otherwise, where information specific to TA-55 is available and aids 3766 

understanding the TA-55 affected environment and potential environmental consequences, it has 3767 

been included. 3768 

An initial assessment of the potential impacts of the proposed project identified resource areas 3769 

for which there would be no or only negligible environmental impacts.  Consequently, for the 3770 

following resource areas, a determination was made that no further analysis was necessary: 3771 

• Land Resources-Visual – Visual resources would not be affected because subprojects 3772 

would occur indoors or in a previously disturbed industrial area. 3773 

• Ecological Resources – The project would occur in an already-developed area of TA-55.  3774 

No parts of the project would be located in a floodplain or wetland. 3775 

• Cultural Resources – The proposed upgrades to the main TA-55 Plutonium Facility 3776 

Complex buildings are likely exempt under the Programmatic Agreement between the 3777 
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State Historic Preservation Office and NNSA and, therefore, would not require any 3778 

formal compliance consultation. 3779 

• Socioeconomics and Infrastructure – No new employment is expected.  Construction and 3780 

DD&D (refurbishment) workers would be drawn from the pool of construction workers 3781 

employed on various projects at LANL.  Only infrastructure impacts are included in the 3782 

impacts discussion. 3783 

• Environmental Justice – The proposed project is confined to already-developed areas of 3784 

TA-55, with no disproportionate human health impacts to low-income or minority 3785 

populations expected. 3786 

• Facility Accidents – Potential facility accidents associated with this proposed project are 3787 

addressed as part of the No Action Alternative of this SWEIS. 3788 

This impact assessment focuses on those areas of the affected environment where potential 3789 

impacts would occur:  land use, geology and soils, water resources, air quality and noise, human 3790 

health, site infrastructure, waste management, and transportation. 3791 

G.7.3.1 No Action Option 3792 

Under the No Action Option, the project to refurbish systems in the Plutonium Facility Complex 3793 

would not be implemented, necessitating a continued high level of maintenance activity to keep 3794 

the facility operating safely.  The overall environmental impacts of the Plutonium Facility 3795 

Complex would be as described under the No Action Alternative in Chapter 5 of this SWEIS.  3796 

However, as systems continue to require replacement and maintenance, there would be collateral 3797 

impacts.  The two Plutonium Facility stacks are corroded, and surveillance and sampling is 3798 

becoming problematic, which could degrade regulatory compliance.  In addition, the stacks no 3799 

longer meet American National Standards Institute stack requirements or New Mexico State 3800 

requirements.  Although utility demand would reflect continuation of current activities, as 3801 

existing radiological facilities age and associated utility systems deteriorate, utility usage would 3802 

increase as utility system efficiency decreases over time.  No changes in waste types are expected 3803 

in the short term under the No Action Option.  As systems and equipment age and the level of 3804 

required maintenance increases, there could be a commensurate increase in the amount of waste 3805 

generated.  Waste generation rates are expected to remain within LANL waste management 3806 

infrastructure capabilities. 3807 

G.7.3.2 Proposed Project  3808 

Under the Plutonium Facility Complex Refurbishment Project, work related to the subprojects 3809 

would be performed primarily within or around existing structures at TA-55. 3810 

Land Resources – Land Use 3811 

TA-55 is situated in the west-central portion of LANL along Pajarito Road between Twomile and 3812 

Pajarito Canyons approximately 1.1 miles (1.8 kilometers) south of the Los Alamos townsite.  3813 

The Plutonium Facility Complex within TA-55 encompasses 40 acres (16.2 hectares) of land, 3814 

43 percent of which is developed (DOE 2003).  Existing land uses within TA-55 are designated 3815 
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Nuclear Materials Research and Development and Reserve (LANL 2003c).  TA-55 falls within 3816 

the Pajarito Corridor West Development Area.  In general, the plan designates land use north of 3817 

Pajarito Road as Infill (the area around existing structures), Primary Development (to the west 3818 

and south of developed areas), or Parking (to the southeast of developed areas) (LANL 2001). 3819 

Construction Impacts—Implementation of several subprojects to the existing project scope would 3820 

involve varying degrees of land-disturbing activities ranging from grading work and roadway 3821 

replacement to construction of accessory structures or additions to existing structures within the 3822 

TA-55 Complex.  These subprojects would collectively have a negligible-to-minor incremental 3823 

impact on land resources at LANL and would be consistent with prevailing land uses of the 3824 

TA-55 Complex. 3825 

Operations Impacts—Following completion of Plutonium Facility Complex Refurbishment 3826 

Project activities, facility operations would not result in additional impacts on land resources at 3827 

LANL. 3828 

Geology and Soils 3829 

The 9-mile-long (14-kilometer-long) Rendija Canyon Fault is located approximately 0.8 miles 3830 

(1.3 kilometers) west of the Plutonium Facility at TA-55 (see Section 4.2 of this SWEIS).  Most 3831 

of the small faults observed in the area have been inferred to represent ruptures subsidiary to the 3832 

major faults, and as such their potential rupture hazard is very small (Gardner et al. 1999).  3833 

Proposed new and upgraded structures, systems, or components would be designed, constructed, 3834 

and operated in compliance with applicable DOE orders, requirements, and governing standards 3835 

established to protect public and worker health and the environment. 3836 

Construction Impacts—Refurbishment project activities at TA-55 would have no or negligible 3837 

direct impact on geologic and soil resources, as all work would be performed inside and adjacent 3838 

to existing TA-55 facilities.  Potential release sites that could be impacted by refurbishment 3839 

project activities at TA-55 would be addressed in accordance with DOE requirements and the 3840 

Consent Order.  That is, prior to commencing ground disturbance, potentially affected 3841 

contaminated areas would be surveyed to determine the extent and nature of any contamination 3842 

and required remediation in accordance with procedures established for environmental 3843 

remediation.  Other buried objects would be surveyed and removed as appropriate. 3844 

Operations Impacts—Following completion of Plutonium Facility Complex Refurbishment 3845 

Project activities, facility operations would not result in any additional impacts on geologic and 3846 

soil resources at LANL.  The structural integrity and seismic safety basis of TA-55 facilities 3847 

would be improved because a number of the proposed project subprojects would involve 3848 

structural upgrades that specifically include installation of seismic bracing to meet current 3849 

performance category standards. 3850 

Water Resources 3851 

TA-55 is located on a narrow mesa (Mesita del Buey).  The mesa is flanked by Mortandad 3852 

Canyon to the north and Twomile Canyon to the south.  TA-55 is primarily a heavily developed 3853 

facility complex, with surface drainage occurring primarily as sheet-flow runoff from the 3854 
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impervious surfaces within the complex.  No developed portions of the complex are located 3855 

within a delineated floodplain.  One TA-55 facility discharges cooling-tower blowdown directly 3856 

to Mortandad Canyon (via National Pollutant Discharge Elimination System Outfall 03A-181) 3857 

(DOE 2003).  In 2005, discharges through this outfall totaled 2.40 million gallons (9.08 million 3858 

liters) (LANL 2006f). 3859 

Construction Impacts—Impacts on water resources would be negligible under this option, as 3860 

there are no natural surface water drainages in the TA-55 Complex vicinity and ground-3861 

disturbing activities would be minor.  Appropriate soil erosion and sediment control measures 3862 

(sediment fences, stacked hay bales, and mulching disturbed areas) and spill prevention practices 3863 

would be employed to minimize suspended sediment and material transport and potential water 3864 

quality impacts.  No onsite discharge of sanitary wastewater is planned, nor impact on surface 3865 

water expected. 3866 

Operations Impacts—Following completion of Plutonium Facility Complex Refurbishment 3867 

Project activities, facility operations would result in no additional impacts on water resources at 3868 

LANL.  The proposed refurbishment activities are not intended to materially change TA-55 3869 

operations, and no measurable increase in effluent discharge is expected (LANL 2006a). 3870 

Air Quality and Noise 3871 

Estimates for selected toxic and hazardous air pollutant emissions from key LANL facilities were 3872 

made in the 1999 SWEIS (DOE 1999a) based on chemical use at LANL and assumed stack and 3873 

building parameters.  Chemical purchasing records for these key facilities have been reviewed 3874 

each year and estimated emissions reported in the annual SWEIS Yearbooks (LANL 2004d).  3875 

Table G–35 presents estimated toxic and hazardous air pollutant emissions for 2004 based on 3876 

chemical usage at TA-55. 3877 

Table G–35  Toxic and Hazardous Pollutant Air Emissions from Existing Operations 3878 

at Technical Area 55 3879 

Chemical and Form 2005 Air Emissions (kilograms) 

Acetone 4.56 

Acetylene 0.00 

Ammonium Chloride (Fume) 0.28 

Ethanol 82.07 

Hydrogen Chloride 9.14 

Hydrogen Peroxide 0.18 

Magnesium Oxide Fume 0.35 

Methyl Alcohol 0.28 

Nitric Acid 9.35 

Oxalic Acid 0.53 

Potassium Hydroxide 0.18 

Propane 0.00 

Tributyl Phosphate 1.36 

Note:  To convert kilograms to pounds, multiply by 2.2046. 
Source:  LANL 2006f. 
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Radiological air emissions from operations at TA-55 in 2005 are described in Chapter 4, 3880 

Section 4.4.3.1, Radiological Monitoring.  TA-55 typically produces a minimal amount (less than 3881 

3 percent) of the total LANL air emissions. 3882 

Construction Impacts—As execution of the higher-priority subprojects would primarily involve 3883 

upgrades to and repairs or replacements of existing structures, systems, and components, 3884 

including electrical, electronic, plumbing, and mechanical systems, most work would be 3885 

performed using portable equipment and hand tools.  There would be some criteria and toxic 3886 

pollutant emissions from fuels, solvents, acids, and epoxies associated with subproject work.  3887 

Because implementation of individual subprojects would be spread out over a number of years 3888 

rather than performed concurrently, any impacts on ambient air quality would be negligible to 3889 

minor and of short duration. 3890 

Construction activities would result in a temporary increase in emissions from construction 3891 

equipment, trucks, and, to a lesser degree, employee vehicles.  Incremental increases in toxic air 3892 

pollutants would be small and would have a negligible-to-minor short-term impact on local 3893 

ambient air quality. 3894 

Although no radiological releases to the environment are expected in association with 3895 

construction activities at TA-55, the potential exists for contaminated soils and possibly other 3896 

media to be disturbed during excavation and other site activities.  Potential release sites at TA-55 3897 

that could be impacted during site activities would be addressed in accordance with DOE 3898 

requirements and the Consent Order.  To determine the extent and nature of any contamination, 3899 

an assessment of the affected areas would be performed prior to commencing ground 3900 

disturbance.  If the contamination poses an unacceptable risk to the public or LANL workers, the 3901 

sites would be cleaned up before proceeding. 3902 

Refurbishment project activities and new facility construction would result in some temporary 3903 

increase in noise levels near the TA-55 Complex and near specific subproject work areas.  There 3904 

would be no change in noise impacts on the public outside of LANL as a result of construction 3905 

activities, except for a small increase in traffic noise levels from project workers’ vehicles and 3906 

materials shipments.  Noise sources associated with the proposed subprojects are not expected to 3907 

include loud impulsive sources such as blasting. 3908 

Operations Impacts—Following completion of Plutonium Facility Complex Refurbishment 3909 

Project activities, facility operations would not result in any measurable increase in air 3910 

emissions.  Implementation of the stack upgrade and replacement subproject would provide for 3911 

improved in-stack mixing and emissions monitoring. 3912 

Further, implementation of the chiller replacement subproject would have a positive impact on 3913 

environmental quality by removing ozone-depleting substances, and one subproject (steam 3914 

system) would directly reduce emissions of criteria pollutants by replacing natural-gas-fired 3915 

boilers with electric units. 3916 

Following completion of Plutonium Facility Complex Refurbishment Project activities, facility 3917 

operations would not result in any measurable increase in noise levels. 3918 
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Human Health  3919 

LANL workers receive the same dose as the general public from background radiation, but they 3920 

also receive an additional radiation dose from working in facilities with nuclear materials, such 3921 

as at TA-55.  However, occupational radiation exposures for workers at LANL remain well 3922 

below those projected for the 1999 SWEIS ROD.  The majority of the LANL offsite maximum 3923 

exposed individual dose in 2005 (6.46 millirem) resulted from emissions from LANSCE stacks.  3924 

The portion of that dose attributed to operations at TA-55 is minimal (less than 1 percent) 3925 

(LANL 2005a).  All worker doses in 2005 were below the 5-rem-per-year standard set by DOE 3926 

(LANL 2006f).  Further details can be found in Section 4.6.2.1 of this SWEIS. 3927 

No radiological risks would be incurred by members of the public from proposed project 3928 

activities.  Project workers would be at a small risk for work-related accidents and radiological 3929 

exposures.  They could receive doses above natural background radiation levels from exposure to 3930 

radiation from other past or present activities at the site as well as from work in contaminated 3931 

areas and encountering contaminated materials during subproject execution.  However, these 3932 

workers would be protected through appropriate training, monitoring, and management controls. 3933 

Their exposure would be limited to ensure that doses were kept ALARA.  The individual dose to 3934 

involved workers would be less than 500 millirem per year for any subproject (LANL 2006a). 3935 

Operations Impacts—Following completion of Plutonium Facility Complex Refurbishment 3936 

Project activities, there would be no increase in radiological releases to the atmosphere from 3937 

normal operations, as the proposed upgrades are not intended to materially change TA-55 3938 

Complex operations.  Similarly, there would be no change in the basis for postulated accidents 3939 

and resulting consequences from implementation of this option, as upgrades would not materially 3940 

change facility operations and materials at risk would not be affected.  A number of the higher-3941 

priority subprojects involve upgrades that would substantially improve the safety basis of the 3942 

TA-55 Complex and the Plutonium Facility in particular.  In addition, implementation of the 3943 

stack upgrade and replacement subproject, as previously discussed, would provide for improved 3944 

in-stack mixing and emissions monitoring in support of improved regulatory compliance. 3945 

Socioeconomics and Infrastructure 3946 

Utility infrastructure at the TA-55 Complex encompasses the electrical power, natural gas, steam, 3947 

and water supply systems needed to support mission requirements.  TA-55 used approximately 3948 

15,715 megawatt-hours of electricity in fiscal year 2005.  TA-55 also uses natural gas to fire 3949 

boilers for facility heating and other uses that are housed in Building 55-6.  Natural gas 3950 

consumption totaled 20,427 decatherms (equivalent to about 20.4 million cubic feet [0.58 million 3951 

cubic meters]) in fiscal year 2005. TA-55 water usage is not metered (LANL 2006a).  TA-55’s 3952 

electric power and natural gas consumption represented about 4 percent and 2 percent, 3953 

respectively, of LANL’s site-wide consumption in fiscal year 2005. 3954 

Construction Impacts—Requirements for utility infrastructure resources, including electricity, 3955 

fuels, and water, are expected to be negligible for most subprojects and activities would be 3956 

staggered over an extended period of time.  Existing TA-55 utility systems would easily be 3957 

capable of supporting project activities (LANL 2006a).  Small quantities of gasoline and diesel 3958 

fuel would be required for such uses as operation of construction vehicles and possibly for 3959 
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portable generators to power hand tools, spotlighting, and other construction equipment.  This 3960 

fuel would be procured from offsite sources and, therefore, would not be a limited resource. 3961 

Operations Impacts—The proposed refurbishment activities are not intended to materially 3962 

change TA-55 operations.  No net increase in utility infrastructure demands is expected that 3963 

would be directly related to implementation of the proposed project.  3964 

Waste Management 3965 

LANL generates chemical and radioactive wastes as a result of research, production, 3966 

maintenance, construction, and remediation service activities.  For 2005, waste quantities 3967 

generated from operations at the key facilities were generally below 1999 SWEIS ROD 3968 

projections for nearly all waste types (LANL 2006f).  Table G–36 presents the latest available 3969 

waste generation data for TA-55 operations. 3970 

Table G–36  Waste Generation from Existing Operations at Technical Area 55 3971 

Waste Type 1999 SWEIS ROD Projection 2005 Generation 
Low-level radioactive waste (cubic yards per year) 986 380 

Mixed low-level radioactive waste (cubic yards per year) 17 17 

Transuranic waste (cubic yards per year) 310 62 

Mixed transuranic waste (cubic yards per year) 133 125 

Chemical (pounds per year) 18,500 2,840 

ROD = Record of Decision. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76455; pounds to kilograms, by 0.4536. 
Source:  LANL 2006f. 
 

The Plutonium Facility has capabilities to treat, package, store, and transport the radioactive 3972 

waste produced by TA-55 operations.  Liquid wastes are converted to solids or are piped to the 3973 

TA-50 Radioactive Liquid Waste Treatment Facility.  Some transuranic wastes are immobilized 3974 

with cement in 55-gallon (208-liter) drums.  Other transuranic waste is consolidated in 55-gallon 3975 

(108-liter) drums or is packaged in waste boxes.  Low-level radioactive wastes also are packaged 3976 

in the Plutonium Facility, where care is taken to avoid combining hazardous waste with 3977 

radioactive waste to form mixed waste.  Solid wastes of all types are stored temporarily at TA-55 3978 

until they are shipped to onsite waste storage or disposal locations, primarily in TA-54 3979 

(LANL 2006a). 3980 

Construction Impacts—Refurbishment project activities are expected to generate transuranic 3981 

waste, low-level radioactive waste, mixed low-level radioactive waste, hazardous waste, and 3982 

nonhazardous solid and sanitary wastes from removal of equipment being replaced and 3983 

construction activities.  Projected waste volumes, for those wastes where estimates have been 3984 

made, are provided in Table G–37. 3985 
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Table G–37  Total Waste Generation from Implementation of the Plutonium Facility 3986 

Complex Refurbishment Project at Technical Area 55 3987 

Waste Type Projected Generation 
Low-level radioactive waste (cubic yards)    1,290 a 

Mixed low-level radioactive waste (cubic yards)     216 

Transuranic waste (cubic yards)    196 

Mixed transuranic waste (cubic yards)    144 

Chemical waste (pounds) 2,000 

Nonhazardous solid waste (cubic yards)    2,740 b 
a Includes 970 cubic yards (740 cubic meters) of bulk low-level radioactive waste and 320 cubic yards (240 cubic meters) of 

packaged low-level radioactive waste. 
b Includes about 2,060 cubic yards (1,570 cubic meters) of demolition debris and 685 cubic yards (524 cubic meters) of 

construction waste. 
Note: To convert cubic yards to cubic meters, multiply by 0.7644; pounds to kilograms, multiply by 0.4536. 
Source:  LANL 2006a. 
 

Low-level radioactive waste would consist mainly of construction debris removed from 3988 

radiological control areas.  Chemical waste could include various materials removed from inside 3989 

TA-55 facilities as part of the upgrades, including electronic components, wiring, batteries, and 3990 

other materials (LANL 2006a).  Chemical wastes may also include spent chemical wastes or 3991 

leftover materials that could not otherwise be recycled, such as solvents or acids.  Construction 3992 

debris and miscellaneous removed equipment (water tanks, pumping units, heating and 3993 

ventilating equipment, and roofing material) would be characterized to determine the appropriate 3994 

waste classification.  All wastes would be managed and disposed of in a fully compliant method 3995 

that minimizes volume while minimizing exposure to workers.  Subprojects would be designed 3996 

and constructed to incorporate pollution prevention and waste minimization features.  For some 3997 

subprojects, DD&D would be performed after the new systems are in place; for others, DD&D 3998 

would be part of the critical path.  Waste volume estimates would be refined through conceptual 3999 

design report activities.  A waste management plan would be developed by the project as part of 4000 

the conceptual design report.  The existing LANL waste management infrastructure is adequate 4001 

for management of the waste types and quantities generated by the Plutonium Facility Complex 4002 

Refurbishment activities. 4003 

Operations Impacts—Following completion of Plutonium Facility Complex Refurbishment 4004 

Project activities, there would be no increase in TA-55 waste generation rates, as the proposed 4005 

upgrades are not intended to materially change TA-55 Complex operations. 4006 

Transportation 4007 

Construction Impacts—Traffic on Pajarito Road could be disrupted due to temporary increases 4008 

during construction. 4009 

Operations Impacts—Under the proposed project, interstate waste transportation would decrease 4010 

over the long term.  However, local traffic would increase. 4011 

Waste generated during refurbishment activities would have to be transported for disposal at 4012 

either LANL TA-54 or an offsite location, using over-the-road truck transportation.  4013 

Transportation has potential risks to workers and the public from incident-free transport, such as 4014 

radiation exposure as the waste packages are transported along the highways.  There is also 4015 
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increased risk from traffic accidents (without release of radioactive material) and radiological 4016 

accidents (in which radioactive material is released). 4017 

The effects of accident-free transportation of wastes on the worker population and general public 4018 

are presented in Table G–38.  The effects are presented in terms of the collective dose in person-4019 

rem resulting in excess LCFs.  Excess LCFs are the number of cancer fatalities that may be 4020 

attributable to the proposed project and estimated to occur in the exposed population over the 4021 

lifetimes of the individuals.  If the number of LCFs is less than one, the subject population is not 4022 

expected to incur any LCFs resulting from the actions being analyzed.  The risks of developing 4023 

excess LCFs are highest for workers under the offsite disposition option because the dose is 4024 

proportional to the duration of transport, which in turn is proportional to travel distance.  As 4025 

shown in Table G–38, disposal of low-level radioactive waste at Nevada Test Site, which is 4026 

farthest from LANL, would lead to the highest dose and risk, although the dose and risk are low 4027 

under all disposal options. 4028 

Table G–38  Incident-Free Transportation Impacts – Plutonium Facility Complex 4029 

Refurbishment 4030 

Crew Public 
Disposal 
Option 

Low-Level 
Radioactive Waste 

Disposal Location a 
Collective Dose 
(person-rem) 

Risk 
(LCF) 

Collective Dose 
(person-rem) Risk (LCF) 

Onsite disposal LANL TA-54 0.85 0.00051 0.27 0.00016 

Nevada Test Site 1.38 0.00083 0.43 0.00026 Offsite 
disposal Commercial Facility 1.34 0.00081 0.42 0.00025 

LCF = latent cancer fatality, TA = technical area. 
a Transuranic waste would be disposed at WIPP. 
 

Table G–39 presents the impacts of traffic and radiological accidents.   This table provides 4031 

population risks from traffic accidents in terms of LCFs caused by exposure to releases of 4032 

radioactivity, and of fatalities caused by the collisions themselves.  The analyses assumed that, all 4033 

transuranic and nonradioactive wastes generated by refurbishment activities would be transported 4034 

to offsite disposal facilities. 4035 

Table G–39  Transportation Incident Impacts – Plutonium Facility Complex 4036 

Refurbishment  4037 

Accident Risks 
Low-Level Radioactive 

Waste Disposal Location a, b Number of Shipments c 
Distance Traveled 
(106 kilometers) 

Radiological 
(excess LCFs) 

Traffic 
(fatalities) 

LANL TA-54 285 0.11 1.2 × 10-9 0.0013 

Nevada Test Site 285 0.34 1.2 × 10-8 0.0036 

Commercial facility 285 0.32 9.1 × 10-9 0.0034 

LCF = latent cancer fatality, TA = technical area. 
a Transuranic waste would be disposed of at WIPP. 
b All nonradiological wastes would be transported off site. 
c Approximately 46 percent of these are radioactive.  Others include 54 percent industrial and sanitary and about 0.4 percent 

asbestos and hazardous. 

Note:  To convert kilometers to miles, multiply by 0.6214. 
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The results in these two tables indicate that no traffic fatalities or excess LCFs are expected from 4038 

transportation of generated wastes. 4039 

Because all of the LCFs estimated, as shown in Tables G–37 and Table G–38, are much less than 4040 

1.0, the analysis indicates that no excess fatal cancers would result from this activity, either from 4041 

dose received from packaged waste on trucks or potentially received from accidental release.  4042 

Likewise, no fatalities are expected from traffic accidents. 4043 

G.8 Science Complex Impact Assessment 4044 

This section provides an assessment of environmental impacts for the proposed project consisting 4045 

of the construction and operation of the Science Complex at several alternate LANL sites.  The 4046 

Science Complex would be constructed within the timeframe under consideration in this SWEIS. 4047 

More general descriptions of the affected environment at LANL are located in Chapter 4 of this 4048 

SWEIS, while this appendix focuses on project-specific analyses of those resources that would 4049 

be impacted by the Science Complex Project.  The proposed Science Complex Project is 4050 

categorized as one that would relocate existing operations to a completely new facility, and then 4051 

conduct DD&D of an equivalent square footage of existing LANL facilities.  Section G.8.1 4052 

provides background information and rationale for the proposed project to build the Science 4053 

Complex, while Section G.8.2 provides descriptions of the location options for the Science 4054 

Complex.  Section G.8.3 describes the affected environment and impacts of the No Action 4055 

Option and the proposed project (construction and operation of the proposed Science Complex) 4056 

at all of the location options. 4057 

G.8.1 Introduction  4058 

NNSA and DOE are proposing to construct two buildings and one supporting parking structure. 4059 

This facility, collectively referred to as the Science Complex, would aid NNSA in fulfilling its 4060 

primary Defense Program Stockpile Stewardship mission, while supporting basic and applied 4061 

scientific research and technology to be conducted on DOE-administered land that could be 4062 

custodially transferred from one Federal agency to another or by long-term ground lease or 4063 

government-approved land transfer.  The Science Complex would replace 402,000 gross square 4064 

feet (37,300 square meters) of LANL's 5,800,000-square-foot (538,800-square-meter) of outdated 4065 

and inefficient occupied space. 4066 

The Science Complex would be used for light laboratories and offices.  It would be a state-of-4067 

the-art, multi-disciplinary facility that would enable the performance of mission-related scientific 4068 

research.  Low hazard work would be conducted in the laboratories.  Work would be 4069 

nonradiological except for the use of ionizing radiation producing equipment (such as x-ray 4070 

machines) and sealed sources (radioactive sources engineered to meet Department of 4071 

Transportation special form testing at 49 CFR Part 173.469 or the American National Standards 4072 

Institute N45.6 testing for Sealed Radioactive Sources, Categorization).  Biological research 4073 

laboratories would be designed and operated in accordance with applicable standards for work 4074 

with Biosafety Level 1 agents (see Appendix C for a discussion of Biosafety Levels). 4075 
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G.8.2 Options Considered 4076 

The four options identified for the Science Complex Project are the No Action Option and three 4077 

action options.  Option 1, the Northwest Technical Area 62 Site Option, has been identified as 4078 

the Preferred Option for the Science Complex Project. 4079 

G.8.2.1 No Action Option 4080 

Under the No Action Option, the Science Complex would not be constructed.  Operations and 4081 

activities proposed for the Science Complex would continue at dispersed locations across LANL 4082 

in aging facilities that are reaching the end of their useful lives and require major upgrades to 4083 

meet future mission objectives. 4084 

G.8.2.2 Option 1:  Northwest Technical Area 62 Site Option (Preferred Option) 4085 

The Science Complex would be constructed on a site in Northwest TA-62, located west of the 4086 

Research Park area.  The Northwest TA-62 site is bounded to the south by West Jemez Road, to 4087 

the east by West Road, to the west by forested land, and to the north by a utility corridor unpaved 4088 

access road with forested land beyond.  Note that the “Northwest” name is a historical site name 4089 

that has since been combined with the TA nomenclature and does not refer to the northwest 4090 

portion of TA-62.  The utility corridor access road may be paved in the future to provide all-4091 

weather access to areas of the Santa Fe National Forest and a local recreational ski facility. 4092 

The relatively undeveloped site is situated on slightly sloping terrain above the south rim of 4093 

Los Alamos Canyon and is vegetated primarily with native grass, ponderosa pine, and some 4094 

pinyon-juniper.  The Science Complex would consist of two buildings: a four-story secured 4095 

building of approximately 110,000 gross square feet (10,200 square meters), and a four-story 4096 

unclassified work building, including an auditorium, of approximately 292,000 gross square feet 4097 

(27,100 square meters) (LANL 2006a).  In addition to these two buildings, a new six-story, 4098 

504,000-gross-square-foot (47,000-square-meters) parking structure would be constructed on 4099 

site.  A maximum area of 15.6 acres (6.3 hectares) would be required for the project, which 4100 

includes an area of about 5 acres (2 hectares) for new construction and staging.  General roadway 4101 

improvements would include construction of a site access road to the Science Complex and a 4102 

parking structure.  Also, to mitigate non-construction-related traffic increases, east- and 4103 

westbound right- and left-turn deceleration lanes could be constructed on West Jemez Road 4104 

approaching the site access.  Figure G–12 illustrates the conceptual layout of the Science 4105 

Complex at the Northwest TA-62 site. 4106 

G.8.2.3 Option 2:  Research Park Site Option  4107 

Under the Research Park Site Option, the Science Complex would be constructed at the 4108 

Los Alamos Research Park site, located in the northwest portion of TA-3.  The Research Park 4109 

site is bounded to the west by West Road, to the south by West Jemez Road, to the east by the 4110 

existing Research Park Buildings, and to the north by Los Alamos Canyon.  Approximately 4111 

100 feet (30.5 meters) to the east lie the existing Los Alamos County Research Park Buildings 4112 

and Los Alamos County Fire Station.  The Los Alamos community access road may be 4113 

developed in the future to provide all-weather access to areas in the Santa Fe National Forest and 4114 
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a local recreational ski facility.  To mitigate non-construction-related traffic increases, the four-4115 

lane cross section of West Jemez Road east of the proposed site access could be extended to the 4116 

site access.  Also, east- and westbound right- and left-turn deceleration lanes could be 4117 

constructed on West Jemez Road approaching the site access. 4118 

The relatively undeveloped site is situated on slightly sloping terrain above the south rim of 4119 

Los Alamos Canyon and is vegetated primarily with native grass, ponderosa pine, and some 4120 

pinyon-juniper. 4121 

 4122 
Figure G–12  Conceptual Layout of the Science Complex at the 4123 

Northwest Technical Area 62 Site 4124 

G.8.2.4 Option 3:  South Technical Area 3 Site Option 4125 

Under the South TA-3 Site Option, the Science Complex would be constructed on a site in the 4126 

southeast portion of TA-3.  The South TA-3 site is bounded to the south by Pajarito Road and to 4127 

the west by Diamond Drive.  The site is partially developed, with an existing parking lot situated 4128 

in the center of the site, which is accessed from Diamond Drive.  The eastern edge of the parking 4129 

lot is constructed on fill material, which slopes downward to the east.  At the toe of the slope lies 4130 

a poorly defined drainage.  South of the parking lot, between Pajarito Road and the parking lot, 4131 

the area is relatively undeveloped.  The undeveloped areas to the east and south of the parking lot 4132 

are characterized by slightly sloping terrain and vegetated primarily with native grass, ponderosa 4133 

pine, and some pinyon-juniper.  To mitigate non-construction-related traffic, it would be 4134 

necessary to construct south- and northbound left- and right-turn deceleration lanes on Diamond 4135 

Drive approaching the site access. 4136 

G.8.2.5 Options Considered but Dismissed  4137 

Consistent with the Council on Environmental Quality and DOE NEPA regulations 4138 

(40 CFR Part 1500 and 10 CFR Part 1021, respectively), several options were analyzed for 4139 
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comparison of potential effects with those options listed above.  Two options were analyzed from 4140 

a land use planning perspective, primarily based on location, which considered land use, traffic 4141 

circulation, infrastructure, environmental compliance, security, safety, space consolidation 4142 

opportunities and proximities, and work environment quality.  The site options were located at 4143 

the Gateway site, on the southeast corner of West Jemez Road and Diamond Drive, and on 4144 

Twomile Mesa in TA-58.  As a consequence of the planned Security Perimeter Road, access to 4145 

both of these sites was made impractical.  Therefore, both of these previously considered sites 4146 

were eliminated from further consideration. 4147 

G.8.3 Affected Environment and Environmental Consequences 4148 

For construction and operation of the Science Complex at either the Northwest TA-62 or the 4149 

Research Park sites, the affected environment would primarily be TA-62 and TA-3.  For 4150 

construction and operation of the Science Complex at the South TA-3 Site Option, the affected 4151 

environment would primarily be TA-3. 4152 

An initial assessment of the potential impacts of the proposed project identified resource areas 4153 

for which there would be no or only negligible environmental impacts.  Consequently, for the 4154 

following resource areas, a determination was made that no further analysis was necessary: 4155 

• Socioeconomics and Infrastructure – No new employment is expected.  Construction and 4156 

DD&D workers would be drawn from the pool of construction workers employed on 4157 

various projects at LANL.  Only infrastructure impacts are included in the impacts 4158 

discussions. 4159 

• Environmental Justice – The proposed project would entail no disproportionate human 4160 

health impacts to low-income or minority populations. 4161 

Resource areas examined in this analysis include: land resources, geology and soils, water 4162 

resources, air quality and noise, ecological resources, human health, cultural resources, site 4163 

infrastructure, waste management, transportation, and facility accidents. 4164 

G.8.3.1 No Action Option 4165 

Under the No Action Option, the Science Complex would not be constructed at any of the 4166 

location options.  Under the No Action Option, new land tracts would not be developed at this 4167 

time.  The tracts could remain undeveloped or could be developed sometime in the future by 4168 

NNSA for some as-yet-undetermined use.  Potential effects associated with development and use 4169 

of this land would not occur.  No construction waste would be generated.  However, the potential 4170 

for increased efficiency due to more-modern construction and collocation would also not occur.  4171 

Open space from DD&D of old, less-efficient structures would not be created. 4172 

G.8.3.2 Option 1: Northwest Technical Area 62 Site Option (Preferred Option) 4173 

Land Resources—Land Use 4174 

Under the Northwest TA-62 Site option a site located to the west of TA-3 would be used for 4175 

construction of the Science Complex.  Current land use within the entire 245-acre (99-hectare) 4176 
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TA is classified as Reserve and land use should not change in the future (LANL 2003b).  The 4177 

Science Complex would disturb 5 acres (2 hectares) of undeveloped land and would result in a 4178 

change in future land use from Reserve to Experimental Science. 4179 

Land Resources—Visual Resources 4180 

The southern rim of Los Alamos Canyon is relatively undeveloped, and the area possesses 4181 

desirable aesthetic qualities that contribute to the natural viewshed.  From West Jemez Road, the 4182 

view north to the forest canopy at the site is unobstructed.  From the site, the views west, north, 4183 

and east, to Los Alamos Canyon below and to the mountains and valleys beyond Los Alamos, are 4184 

relatively unobstructed.  The principal manmade features that contrast with the existing natural 4185 

environment are West Jemez Road and the TA-3 facilities to the south and the Los Alamos 4186 

Canyon bridge and community buildings to the east and north, these being at a lower elevation 4187 

than the site. 4188 

The Science Complex would encompass 5 acres (2 hectares) on the site and would consist of two 4189 

four-story buildings and a six-story parking structure, as well as related supporting structures and 4190 

utilities.  Buildings of this size would be visible from neighboring properties and roadways.  4191 

Although the Science Complex at this site would be near existing industrial compounds at TA-3, 4192 

and the area of existing development at TA-3 has already impacted the landscape, the addition of 4193 

the Science Complex would result in an impact on visual resources in this area because views 4194 

from the site, or from West Jemez Road, to the west, north, and east would be obstructed.  4195 

Currently, LANL structures are largely contained on the south side of West Jemez Road.  4196 

However, with the Science Complex construction on the north side of this road, the natural 4197 

forested buffer area between LANL and Los Alamos Canyon at this site would be lost. 4198 

Because there is little nighttime activity at LANL, nighttime light sources would generally be 4199 

security lighting.  The sodium vapor lights used for this purpose can be distinguished from the 4200 

lights of the nearby Los Alamos community by their slightly yellow color.  At a distance across 4201 

the viewshed, however, the color variation in light sources becomes negligible, and any nighttime 4202 

distinction between LANL and the community is not apparent to the observer.  Light sources for 4203 

the proposed Science Complex would be associated primarily with security lighting.  However, 4204 

the security lighting near the north edge of the site may illuminate some portion of the south and 4205 

north canyon walls of Los Alamos Canyon adjacent to the site.  This increased illumination may 4206 

impact nighttime movement of wildlife in the area, including the Mexican spotted owl, and 4207 

Mexican spotted owl habitat. 4208 

Construction of new facilities would affect this viewshed.  Preservation of existing vegetation 4209 

and use of building design sand colors that complement the natural environment would mitigate 4210 

viewshed degradation.  In addition, limiting use of bright security lights on the north edge of the 4211 

site and using directed lighting and shielded fixtures would limit illumination to the adjacent 4212 

Los Alamos Canyon walls.  To mitigate the visual impact of lighting, the project would conform 4213 

to the New Mexico Night Sky Protection Act per architectural and design guidelines. 4214 
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Geology and Soils 4215 

Data from geological studies indicate that TA-62 is located in a fault zone.  In general, the 4216 

density of seismic features increases to the west at LANL, and a number of faults are mapped in 4217 

the TA-62 area (see Section 4.2 of this SWEIS).  A probabilistic analysis of potential surface 4218 

rupture was performed to evaluate the Chemistry and Metallurgy Research Building site in TA-3. 4219 

TA-3 is located adjacent to and east of TA-62 (DOE 2003).  The analysis indicates that the 4220 

annual probability of surface rupture in TA-3 is less than 1 in 10,000, which is less than the 4221 

required performance goal for the Chemistry and Metallurgy Research Building and is in 4222 

accordance with DOE standards.  If located in TA-62, an estimate of the seismic hazard at the 4223 

site would be conducted, and the Science Complex would be designed in accordance with current 4224 

DOE seismic standards and applicable building codes. 4225 

Soil resources in the area of the proposed location for the Science Complex are undisturbed and 4226 

maintain natural vegetative cover.  The arid soils in this area are largely sandy loam material 4227 

alluvially deposited from tuff units on the slopes to the west and eroded from underlying 4228 

geologic units.  Soils in the proposed construction area are primarily classified as Typic 4229 

Eutroboralfs, while there are smaller areas at the site where soils are classified as Typic 4230 

Ustorthents.  Both of these soil types are poorly developed with relatively little horizon 4231 

differentiation and organic matter accumulation.  These factors, combined with the dry moisture 4232 

regime of the area, result in only a limited number of plant species able to subsist on the soil 4233 

medium, which, in turn, supports a very limited number of wildlife species. 4234 

Construction Impacts—Construction of the Science Complex at the Northwest TA-62 site is 4235 

expected to impact soil resources over several acres.  Soil resources in this area, as well as the 4236 

habitat it supports, would be irretrievably lost as a result of the construction.  To mitigate this 4237 

loss, valuable surface soil in this area would be scraped off of the building sites and stockpiled 4238 

prior to beginning construction activities.  In addition, some underlying rock (consisting of 4239 

Bandelier tuff) would be excavated for building foundations.  An estimated 840,000 cubic yards 4240 

(640,000 cubic meters) of soil and rock would be excavated and stockpiled.  The stockpiled soil 4241 

and rock could then be used at other locations at LANL for site restoration following 4242 

remediation.  If soil and rock stockpiles were to be stored for longer than a few weeks, the 4243 

stockpiles would be seeded or managed as appropriate to prevent stockpile erosion and impact on 4244 

nearby drainages.  In addition, care would be taken to employ all necessary erosion control best 4245 

management practices during and following construction to limit impact on soil resources 4246 

adjacent to the construction and building sites. 4247 

Water Resources 4248 

There are no natural surface water resources at the Northwest TA-62 Project site.  An existing 4249 

water tank is currently located on the site, approximately 50 feet (15 meters) north of one of the 4250 

proposed structures.  Regional groundwater occurs approximately 6,150 feet (1,875 meters) 4251 

below ground surface at the site, and no groundwater pumping or monitoring wells exist at the 4252 

site.  Two existing, natural drainage swales transect the western half of the site. 4253 

Construction Impacts—No long-term effects on surface water quality would be likely.  4254 

Vegetation reduction could expose soils due to excavation and heavy construction equipment.  4255 
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Best management practices for runoff control, such as silt barriers and straw bales, would be 4256 

used.  The potential for downstream siltation would be minor and temporary in nature.  A 4257 

stormwater pollution prevention plan would be developed and implemented, including placement 4258 

of best management practices to prevent erosion of disturbed soil by stormwater runoff or other 4259 

water discharges. 4260 

Under the current conceptual site layout plan (see Figure G–12) some modification of the site’s 4261 

natural drainage patterns would be necessary.  This would involve a consultation with the U.S. 4262 

Army Corps of Engineers to determine if a Clean Water Act Section 404 Dredge and Fill Permit, 4263 

and a State of New Mexico Section 401 Water Quality Certification are required. 4264 

Operations Impacts—The addition of new impermeable surfaces would increase stormwater 4265 

runoff and would decrease surface water infiltration.  While decreased infiltration is not expected 4266 

to have an adverse effect on groundwater quality, the increased amount of runoff from 4267 

impervious surfaces may have a slight effect on surface water quality and on residual 4268 

contaminant transport within canyon sediments.  Best management practices integrated as part of 4269 

the site design would minimize the potential for sediment and residual contaminant transport. 4270 

Air Quality and Noise 4271 

Construction Impacts—Construction of the proposed Science Complex would result in 4272 

temporary, localized emissions associated with vehicle and equipment exhaust as well as 4273 

particulate (dust) emissions from excavation and construction activities.  Emissions from 4274 

gasoline and diesel engines would result from excavation and construction activities.  Air 4275 

emissions associated with excavation and construction equipment operation would not result in 4276 

exceedances of ambient air quality standards, except for possible short-term concentrations of 4277 

carbon monoxide and nitrogen oxides.  Estimated concentrations for PM10 would be greatest for 4278 

the site work phase.  The maximum estimated ground-level concentration for PM10 would be an 4279 

annual average of 4.5 micrograms per cubic meter and a 24-hour average of 92.2 micrograms per 4280 

cubic meter offsite or along the perimeter road to which the public has regular access. 4281 

Soil disturbance during construction would result in small air emissions, but would be controlled 4282 

by best management practices and would not exceed ambient air quality standards, thereby 4283 

resulting in no impacts on workers or the public. 4284 

The proposed project would result in limited short-term increases in noise levels associated with 4285 

construction activities and increased long-term noise levels associated with operation of the 4286 

proposed Science Complex.  Noise generated by the proposed project is not expected to have an 4287 

adverse effect on either construction workers or workers at the new facility once it is operating. 4288 

Sound levels would dissipate to background levels before reaching publicly accessible areas or 4289 

undisturbed wildlife habitats, and they would not be noticeable to nearby workers or members of 4290 

the public, nor would they disturb local wildlife.  Traffic noise from construction workers or 4291 

operations would not increase the present traffic noise level on West Jemez Road. 4292 

Operations Impacts—In terms of Science Complex operation, as existing LANL capabilities and 4293 

organizations are consolidated at the Science Complex, there could be fewer emissions resulting 4294 
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from individuals driving to various points at LANL throughout the day for meetings and other 4295 

purposes. 4296 

Ecological Resources 4297 

Areas in the region of TA-62 burned in the Cerro Grande Fire, including a portion of the area 4298 

contained within the Northwest TA-62 Option.  There are no wetlands or aquatic resources 4299 

within the Northwest TA-62 Option area, although wetlands are located to the north in 4300 

Los Alamos Canyon.  A portion of the project area falls within the core and buffer zone of the 4301 

Los Alamos Canyon Area of Environmental Interest for the Mexican spotted owl.  Areas of 4302 

environmental interest for the bald eagle and southwestern willow flycatcher are not located near 4303 

the project site (LANL 2006a). 4304 

Construction Impacts—Science Complex construction would involve clearing and grading 4305 

approximately 5 acres (2 hectares) of ponderosa pine forest within TA-62.  This would result in 4306 

loss of less-mobile wildlife, such as reptiles and small mammals, and cause more-mobile species, 4307 

such as birds or large mammals, to be displaced.  The success of displaced animals would depend 4308 

on the carrying capacity of the area into which they moved.  If the area were at its carrying 4309 

capacity, displaced animals would not likely survive.  Indirect impacts of construction, such as 4310 

noise, light, or human disturbance, could also impact wildlife living adjacent to the construction 4311 

zone.  Such disturbance would span the construction period.  These impacts could be mitigated 4312 

by clearly marking the construction zone to prevent equipment and workers from disturbing 4313 

adjacent habitat, including the Mexican spotted owl habitat, and properly maintaining 4314 

equipment.  Construction of the new buildings and parking structure would not impact wetlands, 4315 

as none are located in or near the construction zone. 4316 

The Science Complex would remove areas of undeveloped core and buffer habitat within the Los 4317 

Alamos Canyon Mexican spotted owl Area of Environmental Interest.  Further, noise from the 4318 

project would potentially exceed 6 dB(A) above background in the core zone; however, this level 4319 

would drop below that level within 450 feet (135 meters) from the construction zone.  The 4320 

biological assessment prepared by DOE noted that it is unlikely that the Mexican spotted owl 4321 

would be denied access to adequate nesting and foraging habitat as a result of the project.  Thus, 4322 

provided all reasonable and prudent alternatives are implemented (see Section G.2.3.2), the 4323 

project may affect, but is not likely to adversely affect, the Mexican spotted owl (LANL 2006b).  4324 

The USFWS has concurred with this assessment (see Chapter 6, Section 6.5.2). 4325 

Areas of Environmental Interest for the bald eagle and southwestern willow flycatcher are not 4326 

located near the proposed Science Complex.  However, recognizing that the bald eagle forages 4327 

over all of LANL and that some habitat degradation would be associated with the project, the 4328 

DOE biological assessment concluded that with appropriate reasonable and prudent alternatives 4329 

(see Section G.2.3.2), the project may affect, but is not likely to adversely affect, the bald eagle.  4330 

Since the nearest southwestern willow flycatcher Area of Environmental Interest is not within or 4331 

downstream of the project site there would be no effect on this species (LANL 2006b).  The 4332 

USFWS has concurred with the biological assessment as it relates to the bald eagle and 4333 

southwestern willow flycatcher (see Chapter 6, Section 6.5.2). 4334 
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Operations Impacts—Science Complex operation would have minimal impact on terrestrial 4335 

resources within or adjacent to TA-62.  Because the wildlife residing in the area has already 4336 

adapted to levels of noise and human activity associated with development in the area 4337 

surrounding the project area, it would not likely be adversely affected by similar types of activity 4338 

involved with operation of the new buildings. 4339 

Human Health 4340 

Construction Impacts—During Science Complex construction, some construction-related 4341 

accidents would potentially occur.  The potential for industrial accidents is based on both DOE 4342 

and Bureau of Labor Statistics data on construction injuries and fatalities.  Based on an estimated 4343 

3.2 million person-hours to construct the new facilities, no fatal accidents would occur.  Nonfatal 4344 

injuries are estimated to be approximately 36 (DOE 2004) to 135 (BLS 2003). 4345 

Cultural Resources 4346 

Three archaeological sites are situated in the vicinity of the proposed Northwest TA-62 location, 4347 

and each site has been determined to be eligible for the National Register of Historic Places.  4348 

Two of these prehistoric sites are listed as nonstructural, and both traverse the proposed project 4349 

area.  One site is a 1-acre (0.4-hectare) prehistoric artifact scatter.  The second site is about 4350 

0.6 acres (0.2 hectares) in size and is a prehistoric artifact site comprised of a dense lithic scatter.  4351 

The third site is a cavate. 4352 

Construction Impacts—The three prehistoric archaeological sites are at risk of either direct or 4353 

indirect impact by the proposed construction of Northwest TA-62.  Construction activity, traffic, 4354 

and ground disturbance could damage portions of these sites.  If buried cultural deposits are 4355 

encountered during construction, activities would cease and procedures as set forth in A Plan for 4356 

the Management of the Cultural Heritage at Los Alamos National Laboratory (LANL 2006c) 4357 

would be implemented.  Those buildings to be replaced by the two Science Complex Buildings 4358 

have not been evaluated for their historic importance; thus, an eligibility assessment would have 4359 

to be conducted prior to their demolition. 4360 

Socioeconomics and Infrastructure 4361 

The site is currently developed with aboveground electrical distribution lines, a water tower, 4362 

underground water transmission lines with valves and pumps, and communication lines. 4363 

Electrical and communication lines are located in a utility corridor along the water tower access 4364 

road near the north boundary of the proposed site.  A gas line is located approximately 250 feet 4365 

(76 meters) from the southeast corner of the site.  There are no sanitary sewer lines within 4366 

300 feet (91 meters) of the site boundary. 4367 

Construction Impacts—Utility infrastructure resources would be required for Science Complex 4368 

construction.  Standard construction practice dictates that electric power needed to operate 4369 

portable construction and supporting equipment be supplied by portable diesel-fired generators.  4370 

Therefore, no electrical energy consumption would be directly associated with construction.  A 4371 

variety of heavy equipment, motor vehicles, and trucks would be used, requiring diesel fuel, 4372 

gasoline, and propane for operation.  Liquid fuels would be brought to the site as needed from 4373 
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offsite sources and, therefore, would not be limited resources.  Water would be needed primarily 4374 

to provide dust control, aid soil compaction at the construction site, and possibly for equipment 4375 

washdown.  Water would not be required for concrete mixing, as ready-mix concrete is typically 4376 

procured from offsite resources.  Portable sanitary facilities would be provided to meet the 4377 

workday sanitary needs of project personnel on the site.  Water needed for construction would 4378 

typically be trucked to the point of use, rather than provided by a temporary service connection. 4379 

For Science Complex construction, total liquid fuel consumption is estimated to be 4.3 million 4380 

gallons (16 million liters) and total water consumption is estimated to be 23 million gallons 4381 

(86 million liters) over the 2-year construction phase.  Development of the proposed Science 4382 

Complex Project would require addition of a natural gas line.  The conceptual plan includes 4383 

extending a new gas line approximately 500 feet (150 meters) east along the utility corridor to 4384 

connect with existing lines.  Local electrical and data or communication lines would be accessed 4385 

through the utility corridor.  In addition, the Science Complex Building must be connected to 4386 

existing sewer lines.  Primary vehicle access to the site would be from a signalized intersection 4387 

along West Jemez Road.  However, the existing LANL infrastructure would be capable of 4388 

supporting requirements for new facility construction without exceeding site capacities, resulting 4389 

in negligible impact on site utility infrastructure. 4390 

Operations Impacts—Utility resource usage in the proposed structures would be equivalent to or 4391 

less than the usage of the replaced structures.  This is due to contemporary building design, 4392 

which includes water and energy conservation features.  As such, Science Complex operation is 4393 

expected to have no or negligible incremental impact on utility infrastructure capacities at LANL. 4394 

Waste Management 4395 

There are currently no LANL operations located at the site, and therefore no waste volumes are 4396 

produced.  However, the activities that would be relocated to the Science Complex currently 4397 

produce waste at other LANL locations.  There would be no change to overall waste types or 4398 

volumes. 4399 

Construction Impacts—The proposed project would generate solid waste from construction that 4400 

would be disposed of at the Los Alamos County Landfill or other New Mexico solid waste 4401 

landfills.  Based on the total gross square footage of newly constructed office and light laboratory 4402 

space for the Science Complex, approximately 3,320 cubic yards (2,540 cubic meters) of waste 4403 

would be generated during construction.  This estimate would be refined as additional 4404 

information becomes available during project design development. 4405 

Operations Impacts—Regulated wastes from site development, facility operations, and DD&D 4406 

of other structures as a result of the new Science Complex would be handled through existing 4407 

waste management programs at LANL and carried out in accordance with applicable laws, 4408 

regulations, and DOE orders. 4409 

Transportation  4410 

Site development would primarily affect traffic on West Jemez Road.  Level of service is a 4411 

quantitative measurement indicating the level of delay and congestion at an intersection, ranging 4412 
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from A to F (where level of service A indicates very little congestion or delay, and level of 4413 

service F indicates a high level of congestion or delay).  West Jemez Road currently operates at 4414 

level of service A during morning and afternoon peak hours. 4415 

Construction Impacts—Traffic generated by Science Complex construction would have only 4416 

minor impacts on the adjacent roadway system, including West Jemez Road.  No mitigation 4417 

measures would be necessary to accommodate construction-related traffic. 4418 

Operations Impacts—To evaluate Science Complex impacts on traffic at LANL and in 4419 

Los Alamos, a traffic analysis was conducted for the Science Complex at the Northwest TA-62 4420 

site.  The analysis evaluated short- and long-term impacts on traffic resulting from an estimated 4421 

1,600 employees at the Science Complex.  Short-term background traffic volumes are the sum of 4422 

existing traffic volumes (counted in the fall of 2004) plus the traffic volumes estimated to be 4423 

generated by the Wellness Center and adjacent development.  Long-term background traffic 4424 

volumes assumed a 20 percent increase in traffic volumes on West Jemez Road.  The study 4425 

estimated that the Science Complex would generate about 5,790 vehicle trips on the average 4426 

weekday (2,895 vehicles entering and exiting in a 24-hour period) (LSC 2005b).  To mitigate 4427 

non-construction related traffic increases, the four-lane cross section of West Jemez Road east of 4428 

the proposed site access could be extended to the site access.  Also, east- and westbound right- 4429 

and left-turn deceleration lanes could be constructed on West Jemez Road approaching the site 4430 

access. 4431 

Facility Accidents 4432 

Operations Impacts—As an office building and light laboratory, the Science Complex is not 4433 

considered a credible threat to the health and safety of personnel outside of the complex in the 4434 

event of an accident.  If the Science Complex is not fully used by LANL site employees, it is 4435 

possible that some or all of this space could be occupied by a commercial company.  Therefore, 4436 

an analysis of the potential risk to an occupant of this building from an accident in another LANL 4437 

facility was evaluated.  From the list of accidents analyzed in the Appendix D of this SWEIS, the 4438 

accident at the Chemistry and Metallurgy Research Building in TA-3 would be the most likely to 4439 

impact the occupants at the Science Complex.  The accident is identified as a HEPA filter fire 4440 

with a likelihood of occurrence of one in 100 years (see Appendix D).  If such an accident were 4441 

to occur, the dose to an occupant of the Science Complex, which is about 6,600 feet 4442 

(2,000 meters) northwest of the Chemistry and Metallurgy Research Building, would be 0.30 rem 4443 

or less, with a risk of less than 1.8 × 10-4 (1 in 5,600) that an exposed individual would develop 4444 

an LCF.  Taking into account the likelihood of occurrence of such an accident, the risk of an LCF 4445 

would be 1.8 × 10-6 (1 chance in 560,000) per year of occupancy.  DD&D of the Chemistry and 4446 

Metallurgy Research Building would reduce this radiological risk. 4447 

G.8.3.3 Option 2:  Research Park Site Option 4448 

The effects on air quality and noise, human health, and waste management are expected to be 4449 

similar to those of the proposed project (Option 1).  Resource area impacts or conditions that 4450 

would differ from the proposed project are discussed below. 4451 
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Land Resources—Land Use 4452 

Under the Research Park Site option, the Science Complex would be built in TA-3 just to the 4453 

west of the Los Alamos County Research Park.  TA-3, which is located in the northwestern 4454 

portion of LANL, encompasses 359 acres (145 hectares), most of which is occupied by buildings 4455 

and other structures.  It contains the director’s office, administrative offices, support facilities, 4456 

and a number of laboratories (DOE 1999).  As with the Northwest TA-62 Site option, the new 4457 

Science Complex would occupy 5 acres (2 hectares) of undeveloped land.  Currently land use 4458 

in this area is classified as Reserve and future land use was predicted to remain unchanged 4459 

(LANL 2003b).  However, if this option is selected, future land use would change from Reserve 4460 

to Experimental Science. 4461 

Land Resources—Visual Resources 4462 

The principal manmade features that contrast with the existing natural environment are West 4463 

Jemez Road and the TA-3 facilities to the south, the existing Research Park Building to the east, 4464 

and the Los Alamos Canyon bridge and community buildings to the east and north, these being at 4465 

a lower elevation than the site. 4466 

Operations Impacts—The Science Complex would consist of two four-story buildings and a six-4467 

story parking structure, as well as related supporting structures and utilities.  Buildings of this 4468 

size would be visible from neighboring properties and roadways.  Although the Science Complex 4469 

at this site would be near and adjacent to existing industrial compounds at the Research Park and 4470 

TA-3, and the area of existing development at TA-3 has already impacted the landscape, the 4471 

addition of the Science Complex would result in a significant impact on visual resources in this 4472 

area because views from the site, or from West Jemez Road, to the west, north, and east would be 4473 

obstructed.  With the Science Complex construction on the north side of West Jemez Road, the 4474 

natural forested buffer area between LANL and Los Alamos Canyon would be further reduced.  4475 

Impacts of the Research Park Site Option would be similar to those of the proposed project. 4476 

Construction of new facilities would further affect this viewshed.  Impacts of the Research Park 4477 

Site Option would be similar to those of the proposed project (Option 1).  In addition, limiting 4478 

use of bright security lights on the north edge of the site and using directed lighting and shielded 4479 

fixtures would limit illumination to the adjacent Los Alamos Canyon walls.  To mitigate the 4480 

visual impact of lighting, the project would conform to the New Mexico Night Sky Protection 4481 

Act architectural and design guidelines. 4482 

Geology and Soils 4483 

The site for the Science Complex at TA-3 lies within a part of the Pajarito Fault system 4484 

characterized by subsidiary or distributed fault ruptures.  Probabilistic analysis of potential 4485 

surface rupture indicates that the annual probability of surface rupture in areas beyond the 4486 

principal or main trace of the Pajarito Fault, such as at the Science Complex TA-3 site, is less 4487 

than 1 in 10,000 (LANL 2004c).  This probability is a less than the required performance goal for 4488 

the facility and in accordance with DOE standards.  Additionally, the Science Complex would be 4489 

designed in accordance with current DOE seismic standards and applicable building codes. 4490 
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Construction Impacts—Impacts on geology and soils associated with Science Complex 4491 

construction at the Research Park Site in TA-3 would be similar to those discussed under the 4492 

Northwest TA-62 Site Option (Option 1). 4493 

DD&D Impacts—The Research Park Site Option includes DD&D activities of unspecified 4494 

facilities with a footprint equivalent to new facility construction.  The impacts associated with 4495 

DD&D of existing facilities would be the same as those discussed under the Northwest TA-62 4496 

Site Option (Option 1). 4497 

Water Resources 4498 

There are no surface water resources at the Research Park site, nor are there any significant 4499 

surface water drainage features at the proposed project site, though the site does drain toward 4500 

Los Alamos Canyon to the north.  Regional groundwater occurs approximately 6,100 feet 4501 

(1,859 meters) below ground surface at the site, and no groundwater pumping or monitoring 4502 

wells exist at the site. 4503 

Construction Impacts—Because no watercourses would be directly impacted by construction, a 4504 

Clean Water Act Section 404 Dredge and Fill Permit and a State of New Mexico Section 401 4505 

Water Quality Certification would not be required.  All vehicles and equipment used for 4506 

construction purposes would be inspected for leaks before arrival at the construction site to avoid 4507 

inadvertent surface contamination from hydrocarbon fuel products. 4508 

Operations Impacts—Research Park Site Option operations impacts would be the same as those 4509 

discussed under the Northwest TA-62 Site Option (Option 1). 4510 

Ecological Resources 4511 

The project area for the Research Park Site Option is not within an Area of Environmental 4512 

Interest delineated for protection of the Mexican spotted owl, southwestern willow flycatcher, or 4513 

the bald eagle.  Other state-listed special status species would have a low probability of 4514 

occurrence within the project area.  The Research Park Site Option is situated within ponderosa 4515 

pine forest and is adjacent to Los Alamos Canyon located to the north.  Industrial development 4516 

from LANL facilities is located to the south.  There are no wetlands or aquatic resources within 4517 

the proposed project area for this option, although wetlands are located beyond TA-62 to the 4518 

north in Los Alamos Canyon (LANL 2006a). 4519 

Construction Impacts—The Research Park Site Option would result in clearing and grading 4520 

approximately 5 acres (2 hectares) of ponderosa pine forest to construct the Science Complex.  4521 

The area to the south and east is either already heavily developed or is planned for development.  4522 

Impacts of construction on wildlife would be similar to those described for the proposed project 4523 

(Option 1). 4524 

Operations Impacts—Under the Research Park Site Option, operation of the proposed Science 4525 

Complex would not be likely to pose significant adverse effects on most wildlife.  Activities 4526 

would be restricted to within the facility grounds; therefore, most area wildlife would likely 4527 

continue to use the area around the facility for foraging and migration after construction was 4528 

complete.  In addition, the site currently experiences human impact of the surrounding 4529 
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development; therefore, increased activity from the Science Complex under the Research Park 4530 

Site Option is expected to cause minimal effects on area wildlife. 4531 

Human Health 4532 

Human health impacts would be the same as those for Option 1. 4533 

Cultural Resources 4534 

No archaeological sites are located within the boundaries of the leased Research Park tract.  4535 

However, there is one National Register of Historic Places-eligible site located in the vicinity of 4536 

the proposed Science Complex.  It is situated to the immediate north of the Research Park on 4537 

nonleased land. 4538 

Construction Impacts—Construction of the planned Research Park Site Option, including the 4539 

access road, would not affect any recorded prehistoric or historic archaeological sites.  If any 4540 

buried material or cultural remains are encountered during construction, activities would cease 4541 

until appropriate local authorities or a qualified professional is consulted.  The buildings to be 4542 

replaced by the new Science Complex have not been evaluated for their historic significance; 4543 

thus, an eligibility assessment would be completed prior to demolition activities. 4544 

Socioeconomics and Infrastructure 4545 

Existing aboveground electrical distribution and communications lines, underground water 4546 

transmission lines, storm drains, and buried gas lines transect portions of the proposed Research 4547 

Park site.  There are no identified sanitary sewer lines within 400 feet (120 meters) of the site. 4548 

Roads in the vicinity of the proposed Research Park location include West Jemez Road and West 4549 

Road. 4550 

Construction Impacts—Utility infrastructure resources required for Science Complex 4551 

construction at the Research Park site location would be similar to those described for the 4552 

Northwest TA-62 Site Option (Option 1). 4553 

Operations Impacts—Development of the proposed Science Complex at the Research Park 4554 

location would likely require rerouting of many utilities currently located on the site, and 4555 

rerouting may also be necessary outside the project area.  A sanitary sewer trunk line would need 4556 

to be extended from buildings to the south or from the existing building in the eastern portion of 4557 

the Research Park.  Primary vehicle access to the site would be from a signalized intersection 4558 

along West Jemez Road. 4559 

Waste Management 4560 

Waste management impacts would be the same as those for Option 1. 4561 

Transportation 4562 

Site development would primarily affect traffic on West Jemez Road.  West Jemez Road 4563 

currently operates at level of service A during morning and afternoon peak hours. 4564 
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Construction Impacts—Traffic generated by Science Complex construction would not have any 4565 

significant impacts on the adjacent roadway system, including West Jemez Road.  No mitigation 4566 

measures would be necessary to accommodate construction-related traffic volumes. 4567 

Operations Impacts—To evaluate Science Complex impacts on traffic at LANL and in 4568 

Los Alamos, a traffic analysis was conducted for the Science Complex at the Northwest TA-62 4569 

site (LSC 2005b).  The proposed Research Park site is located adjacent to the Northwest TA-62 4570 

site and would also have primary access along West Jemez Road.  Therefore, a signalized 4571 

intersection would likely be used for access to West Jemez Road, and traffic impacts would be 4572 

similar to those resulting from development at the Northwest TA-62 site.  To mitigate non-4573 

construction-related traffic increases, the four-lane cross section of West Jemez Road east of the 4574 

proposed site access could be extended to the site access.  Also, east- and westbound right- and 4575 

left-turn deceleration lanes could be constructed on West Jemez Road approaching the site 4576 

access. 4577 

Facility Accidents  4578 

Operations Impacts—Under this option, Science Complex would be located about 3,400 feet 4579 

(1,000 meters) meters to the north of the Chemistry and Metallurgy Research Building.  Similar 4580 

to the situation discussed under Option 1, the HEPA filter fire accident at the Chemistry and 4581 

Metallurgy Research Building would be the most likely event to impact the occupants at the 4582 

Science Complex.  This accident would lead to an occupant dose of about 0.7 rem, or a risk of 4583 

4.2 × 10-4 (1 in 2,400) of developing an LCF.  Taking into account the likelihood of the accident 4584 

occurring, the risk of an LCF would be 4.2 × 10-6 (1 chance in 240,000) per year of occupancy.  4585 

Again, DD&D of the Chemistry and Metallurgy Research Building would reduce this 4586 

radiological risk. 4587 

G.8.3.4 Option 3:  South TA-3 Site Option 4588 

The effects on air quality and noise, human health, and waste management are expected to be 4589 

similar to those of the proposed project (Option 1).  Resource area impacts or conditions that 4590 

would differ from the proposed project are discussed below. 4591 

Land Resources—Land Use 4592 

Under this option, the Science Complex would be constructed in the southern part of TA-3 and 4593 

would require 5 acres (2 hectares) of land.  TA-3, which is located in the northwestern portion of 4594 

LANL, encompasses 359 acres (145 hectares), most of which is occupied by buildings and other 4595 

structures.  It contains the Director’s office, administrative offices, support facilities, and a 4596 

number of laboratories (DOE 1999).  The portion of the TA within which the Science Complex 4597 

would be located is presently classified as Experimental Science.  This area is predicted to 4598 

remain Experimental Science in the future; thus, construction of the new complex would not 4599 

result in a change in land use (LANL 2003b). 4600 

Land Resources—Visual Resources 4601 

The South TA-3 site is located at the northeast corner of Diamond Drive and Pajarito Road, near 4602 

the top of Mortandad Canyon within TA-3.  The viewshed at this site is relatively developed, as 4603 
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it is located at the southeastern corner of heavily developed TA-3 and is adjacent to nearby TA’s 4604 

with parking lots and structures.  The view from the South TA-3 site to the west is of Chemistry 4605 

and Metallurgy Research Building parking lots, of multistory buildings to the north, buildings 4606 

and parking lots across Pajarito Road to the south, and of a forested drainage, which lies at a 4607 

lower elevation from the site to the east and leads down to Mortandad Canyon.  The South TA-3 4608 

site is partially covered with a 1.5-acre (0.6-hectare) parking lot currently used by LANL 4609 

employees.  Currently, the viewshed from this site is impacted due to existing LANL structures. 4610 

Operations Impacts—The Science Complex would encompass the majority of the site and would 4611 

consist of two four-story buildings and a six-story parking structure, as well as related supporting 4612 

structures and utilities.  Buildings of this size would be visible from neighboring properties and 4613 

roadways.  The Science Complex at this site would be near existing industrial buildings at TA-3, 4614 

and the area of existing development at TA-3 has already impacted the landscape.  If the existing 4615 

small parcels of forested land to the south and east of the South TA-3 site remain undisturbed, 4616 

Science Complex development at this site would retain the landscape’s primary aesthetic 4617 

attributes. 4618 

As there is little nighttime activity at LANL, nighttime light sources would generally be security 4619 

lighting.  Because this site is located in an area already developed with other LANL facilities and 4620 

structures, the presence of lights at the Science Complex would not likely adversely impact 4621 

visual resources of the surrounding area, nor are lights expected to impact nighttime movement 4622 

of wildlife in the area. 4623 

Construction Impacts—Construction of new facilities at this site would not significantly affect 4624 

the viewshed.  Preservation of existing vegetation and use of building design sand colors that 4625 

complement the natural environment would mitigate potential viewshed degradation.  Because of 4626 

the level of LANL development surrounding the site, Science Complex lighting at the site is not 4627 

expected to adversely impact the surrounding area visual resources. 4628 

Geology and Soils 4629 

The probability of surface rupture for the South TA-3 site is the same as that for the other 4630 

options.  Soil resources in the area of the proposed location for the Science Complex are 4631 

relatively disturbed, and only adjacent undisturbed areas maintain vegetative cover.  The South 4632 

TA-3 site is partially occupied by a parking lot that is partially built up on fill material.  The fill 4633 

material came from the site in the process of grading or was brought in from another area.  The 4634 

arid soils in this area, and presumably underlying the parking lot, are largely sandy loam material 4635 

alluvially deposited from tuff units on the higher slopes to the west and eroded from underlying 4636 

geologic units.  Soils in the proposed Science Complex area at this site are classified as Typic 4637 

Eutroboralfs.  This soil type is poorly developed with relatively little horizon differentiation and 4638 

organic matter accumulation.  These factors, combined with the dry moisture regime of the area, 4639 

result in only a limited number of plant species able to subsist on the soil medium, which, in turn, 4640 

supports a very limited number of wildlife species. 4641 

Construction Impacts—Science Complex construction at the South TA-3 site would result in the 4642 

same construction impacts as those discussed under the Northwest TA-62 Site Option (Option 1). 4643 
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DD&D Impacts—Activities and impacts associated with DD&D of existing facilities would be 4644 

the same as those discussed under the Northwest TA-62 Site Option (Option 1). 4645 

Water Resources 4646 

Because the South TA-3 site is located at the headwaters of Mortandad Canyon, there would be 4647 

surface water considerations with Science Complex development.  Regional groundwater occurs 4648 

approximately 6,050 feet (1,844 meters) below ground surface at the site, and no regional 4649 

groundwater pumping or monitoring wells exist at the site. 4650 

Construction Impacts—Science Complex construction at the South TA-3 site would have similar 4651 

impacts as those discussed under the Northwest TA-62 Site Option.  Additionally, if the adjacent 4652 

drainage leading to Mortandad Canyon were affected by fill material or excavation during 4653 

construction, a Clean Water Act Section 404 Dredge and Fill Permit and a State of New Mexico 4654 

Section 401 Water Quality Certification would be required. 4655 

Operations Impacts—Science Complex operation at the South TA-3 site would have the same 4656 

impacts as those discussed under the Northwest TA-62 Site Option. 4657 

Ecological Resources 4658 

The project area for the South TA-3 Site Option is partially developed and is not within an Area 4659 

of Environmental Interest delineated for protection of the Mexican spotted owl, southwestern 4660 

willow flycatcher, or the bald eagle.  Other state-listed special status species would have a low 4661 

probability of occurrence within the project area (LANL 2006a). 4662 

The South TA-3 site is generally located in a developed part of TA-3 but does contain areas of 4663 

native grass, ponderosa pine, and some pinyon-juniper.  There are no wetlands or aquatic 4664 

resources within the proposed project area for this option.  There are however, wetlands in upper 4665 

Mortandad Canyon.  The area is not within any areas of environmental interest for any federally 4666 

listed threatened or endangered species (LANL 2006a). 4667 

Construction Impacts—Science Complex construction under the South TA-3 Site Option would 4668 

result in impacts generally similar to those addressed in Section G.8.3.2.  The proposed project 4669 

would result in clearing and grading less than 5 acres (2 hectares) of land to construct the Science 4670 

Complex.  Much of the area around the buildings would be paved.  A biological assessment 4671 

would be needed if tree removal affects more than 5 acres (2 hectares) (LANL 2006a). 4672 

Operations Impacts—Operation of the proposed the Science Complex would not pose significant 4673 

adverse affects on most wildlife under this option.  Activities would be restricted to within the 4674 

facility grounds, therefore, most area wildlife would likely continue to use the area around the 4675 

facility for foraging and migration after construction was complete. 4676 

Human Health 4677 

Human health impacts would be the same as those for Option 1. 4678 
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Cultural Resources 4679 

No archaeological sites are located in the vicinity of the proposed South TA-3 location for the 4680 

Science Complex.  The entire proposed project area was previously surveyed for cultural 4681 

resources. 4682 

Construction Impacts—Construction planned for South TA-3, including roads and areas for 4683 

construction traffic and staging, would not affect any recorded prehistoric or historic 4684 

archaeological sites.  If any buried material or cultural remains are encountered during 4685 

construction, activities would cease until appropriate local authorities or a qualified professional 4686 

is consulted before work resumes.  The buildings to be replaced by the new Science Complex 4687 

have not been evaluated for historical significance; thus, an eligibility assessment would be 4688 

completed prior to demolition activities. 4689 

Socioeconomics and Infrastructure 4690 

Existing aboveground electrical distribution lines, belowground communications lines, 4691 

underground water transmission lines, storm drains, and buried gas lines run parallel to both 4692 

Diamond Drive and Pajarito Road adjacent to the site.  In addition, a new buried steam line is 4693 

planned near the center of the site for construction of the Information Management Division 4694 

Operations Facility.  Existing sanitary sewer lines are located somewhat farther from the site, and 4695 

sewer service could be brought to the site from the same side of Diamond Drive.  Roads in the 4696 

vicinity of the proposed South TA-3 alternate site include Diamond Drive and Pajarito Road. 4697 

Construction Impacts—Utility infrastructure resources required for Science Complex 4698 

construction at the South TA-3 Site Option location would be similar to those described for the 4699 

Northwest TA-62 Site Option (Option 1). 4700 

Operations Impacts—Development of the proposed Science Complex Project at the South TA-3 4701 

alternate site would require addition of a natural gas line, connected from either the west side of 4702 

Diamond Drive or the north side of Pajarito Road.  In addition, the Science Complex Building 4703 

must be connected to existing sewer lines that lie both north of the site, serving the Biosafety 4704 

Level 3 Facility, and southwest of the Diamond Drive-Pajarito Road intersection.  Any trenching 4705 

associated with bringing utility service to the site that could potentially impact adjacent drainages 4706 

would be done using erosion control best management practices. 4707 

Waste Management 4708 

Waste management impacts would be the same as those for Option 1. 4709 

Transportation 4710 

According to the 2002 environmental assessment for the proposed construction and operation of 4711 

the Biosafety Level 3 Facility at LANL, which is north of the South TA-3 alternate site, Pajarito 4712 

Road had approximately 8,000 average vehicle trips, while West Jemez Road had approximately 4713 

6,000 per day (DOE 2002b).  The environmental assessment also noted that the intersection of 4714 

Diamond Drive and West Jemez Road exhibited considerable congestion during peak traffic 4715 
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periods.  Pajarito Road traffic levels have decreased slightly since access to the road has been 4716 

limited to LANL badge holders, resulting in an increase in traffic on West Jemez Road. 4717 

Construction Impacts—Though traffic generated by Science Complex construction at Northwest 4718 

TA-62 was not projected to have any significant impacts on the adjacent roadway system, 4719 

including West Jemez Road, in the 2005 study, there would be additional impacts on traffic 4720 

resulting from Science Complex construction at the South TA-3 site. 4721 

Operations Impacts—To evaluate Science Complex impacts on traffic at LANL and in 4722 

Los Alamos, a traffic analysis was conducted for the Science Complex at the Northwest TA-62 4723 

site in 2005 (LSC 2005b).  The analysis evaluated short- and long-term impacts on traffic 4724 

resulting from the 1,600-employee Science Complex at this site.  Results of this traffic study for 4725 

the Northwest TA-62 Site Option are applicable for traffic evaluation at the South TA-3 site 4726 

because the proposed Science Complex is unchanged.  However, because the South TA-3 site 4727 

would be within the planned Security Perimeter Road and not as easily accessible due in part to 4728 

proximity and higher traffic flows on Diamond Drive relative to those on West Jemez Road, 4729 

traffic impacts of the Science Complex at the South TA-3 site would be greater than the study 4730 

determined for the Northwest TA-62 site.  In the study, short-term background traffic volumes 4731 

are the sum of existing traffic volumes (counted in the fall of 2004) plus the traffic volumes 4732 

estimated to be generated by the Wellness Center and adjacent development.  Long-term 4733 

background traffic volumes assumed a 20 percent increase in traffic volumes on West Jemez 4734 

Road.  The study estimated that the Science Complex would generate about 5,790 vehicle trips 4735 

on the average weekday (2,895 vehicles entering and exiting in a 24-hour period).  To mitigate 4736 

non-construction-related traffic, it may be necessary to construct south- and northbound left- and 4737 

right-turn deceleration lanes on Diamond Drive approaching the site access. 4738 

Facility Accidents  4739 

Operations Impacts—Under this option, the Science Complex would be located about 800 feet 4740 

(240 meters) to the southeast of the Chemistry and Metallurgy Research Building.  Similar to the 4741 

situation discussed under Option 1, the HEPA filter fire accident at the Chemistry and Metallurgy 4742 

Research Building would be the most likely event to impact the occupants at the Science 4743 

Complex.  This accident would lead to an occupant dose of 2.8 rem or less, or a risk of 1.7 × 10-3 4744 

(1 in 600) of developing an LCF.  Taking into account the likelihood of the accident occurring, 4745 

the risk of an LCF would be 1.7 × 10-5 (1 chance in 60,000) per year of occupancy.  The DD&D 4746 

of the Chemistry and Metallurgy Research Building would reduce this radiological risk. 4747 

G.9 Remote Warehouse and Truck Inspection Station Impact Assessment 4748 

This section presents an assessment of environmental impacts for the proposed construction and 4749 

operation of the Remote Warehouse and Truck Inspection Station at TA-72.  Under the proposed 4750 

project, existing operations would be relocated to a completely new facility.  The existing 4751 

warehouse in TA-3 would be demolished or reused for some other purpose; the existing 4752 

temporary truck inspection station on East Jemez Road would be demolished.  Section G.9.1 4753 

provides background information on the proposed project to build the Remote Warehouse and 4754 

Truck Inspection Station.  Section G.9.2 provides a description of the options for the proposed 4755 

project.  Section G.9.3 provides information supplementing the affected environment description 4756 
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presented in Chapter 4 and describes the environmental impacts of the No Action Option and the 4757 

proposed project to construct and operate the Remote Warehouse and Truck Inspection Station at 4758 

TA-72. 4759 

G.9.1 Introduction  4760 

The current warehouse located at TA-3 provides centralized shipping, receiving, distribution, 4761 

packaging and transportation compliance, and mail services for all LANL organizations.  4762 

Personnel at the current warehouse facility are responsible for part of the institutional physical 4763 

handling, identification, acceptance of goods or materials, and distribution of these materials for 4764 

LANL.  Over 500,000 packages and shipments are received, processed, inspected, and delivered 4765 

annually to 500 drop points at LANL.  Nearly 4,000 radioactive or hazardous and classified 4766 

shipments are received and delivered annually.  The mail distribution function currently delivers 4767 

14,000,000 pieces annually to 620 LANL mail stops and processes over 500,000 pieces for 4768 

external mailing.  Approximately 18,000 outbound classified documents are handled annually.  4769 

The volume of material received and shipped and the Federal administrative requirements for 4770 

handling these shipments continue to increase.  There are also approximately 80 daily 4771 

commercial deliveries to the TA-3 warehouse location.  Trucks accessing the TA-3 warehouse 4772 

currently represent approximately 50 to 60 percent of the truck traffic volume for TA-3.  The 4773 

current TA-3 warehouse facility location requires offsite vehicles to travel through densely 4774 

populated TA-3 areas (LANL 2006a). 4775 

G.9.2 Options Considered 4776 

The two options identified for the Remote Warehouse and Truck Inspection Station are the 4777 

No Action Option and the proposed project option. 4778 

G.9.2.1 No Action Option 4779 

Under the No Action Option, the Remote Warehouse and Truck Inspection Station would not be 4780 

constructed.  Incoming commercial trucks would continue to be inspected at the temporary 4781 

inspection station on East Jemez Road prior to continuing farther onto the LANL site.  4782 

Receiving, warehousing, and mailing activities would continue to be conducted at the current 4783 

TA-3 warehouse facility.  Under the No Action Option, operational and security issues associated 4784 

with operating the current TA-3 warehouse facility would not be resolved. 4785 

G.9.2.2 Proposed Project 4786 

The Remote Warehouse and Truck Inspection Station Project would relocate shipment receiving, 4787 

warehousing, and distribution functions from TA-3 to a site in TA-72.  In addition, the truck 4788 

inspection station would be relocated from its current location on the northwest corner of New 4789 

Mexico State Route 4 (NM 4) and East Jemez Road to the new Remote Warehouse and Truck 4790 

Inspection Station site.  The proposed site is located in Santa Fe County on the south side of East 4791 

Jemez Road, about 1 mile (1.6 kilometers) west of NM 4 and 0.5 miles (0.8 kilometers) east of 4792 

the Protective Technology Los Alamos shooting range, which is located north of East Jemez 4793 

Road.  The proposed location is not far from lands belonging to San Ildefonso Pueblo and is 4794 

about 1 mile (1.6 kilometers) from the Tsankawi Unit of Bandelier National Monument.  The 4795 
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proposed site is situated on gently sloping terrain in Sandia Canyon that is covered with pinyon-4796 

juniper and some ponderosa pine. 4797 

There would be an 85,000-square-foot (7,900-square-meter) warehouse, a 12,000-square-foot 4798 

(1,100-square-meter) office building, a 400-square-foot (37-square-meter) truckers’ rest lounge, a 4799 

dog kennel, and a 600-square-foot (55-square-meter) guardhouse.  In addition to the building 4800 

footprints, the truck inspection station would comprise approximately 50,000 square feet 4801 

(4,600 square meters) of paved area.  Upon completion of the proposed project, the location of 4802 

the current truck inspection station on the north side of East Jemez Road would be returned to a 4803 

natural condition.  Figure G–13 illustrates the conceptual layout of the Remote Warehouse and 4804 

Truck Inspection Station at the TA-72 site. 4805 

The area affected by Remote Warehouse and Truck Inspection Station Project construction 4806 

would be about 4 acres (1.6 hectares) and would include the actual facilities, parking, staging 4807 

areas, and perimeter fencing.  There would also be modifications made along East Jemez Road to 4808 

accommodate safety and access improvements. 4809 

 4810 

Figure G–13  Technical Area 72 Remote Warehouse and Truck Inspection Station 4811 

Conceptual Layout  4812 

The warehouse facility would include loading docks, leveling ramps, conveyor belts, and a 4813 

security vault.  The facility would have areas for mail sorting, packaging, and storage of general 4814 

mail, as well as shipments of hazardous chemicals and radioactive materials.  There would also 4815 

be a customer service desk and offices for shipping and receiving, postage, classified documents, 4816 

mail room supervision, dispatcher, large-freight receiving, and warehouse supervision.  The 4817 

office building would house approximately 125 people involved with activities supporting 4818 

consolidated warehouse and truck inspection functions. 4819 
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The Remote Warehouse and Truck Inspection Station would accommodate the projected growth 4820 

and changes in LANL materials management and provide adequate quality inspection and 4821 

holding areas (cages) for chain-of-custody materials.  The warehouse would enhance and support 4822 

safety and security requirements by providing for greater separation between radioactive and 4823 

hazardous materials and the majority of other materials shipping and receiving operations.  The 4824 

current plan is to have uncleared commercial trucks enter the warehouse area to unload and, after 4825 

inspection, have smaller government trucks and vans with cleared drivers distribute the goods 4826 

throughout LANL.  At the Remote Warehouse and Truck Inspection Station, vendor vehicles and 4827 

personnel would be separated from government vehicles and personnel.  Materials being sent to 4828 

secure areas and those being sent to the rest of LANL would also be segregated. 4829 

G.9.2.3 Options Considered but Dismissed 4830 

Ten location options for the Remote Warehouse and Truck Inspection Station were analyzed in a 4831 

February 2004 siting study (Booth 2004).  Many of these sites were not acceptable because of 4832 

operational or environmental considerations, while other sites were eliminated due to security 4833 

considerations.  Specifically, one of the primary security objectives for the Remote Warehouse 4834 

and Truck Inspection Station Project is to restrict large private trucks from TA-3 and adjacent 4835 

areas.  Therefore, options that did not achieve this objective were eliminated based on security 4836 

and efficiency of operations.  The TA-72 site (identified as the East Jemez and NM 4 site in the 4837 

study) ranked highest for development of the Remote Warehouse and Truck Inspection Station, 4838 

according to results of a model that accounted for all pertinent selection criteria, including 4839 

environmental and physical, social and political, safety, operations, and economic factors.  As a 4840 

result of the siting study, all other sites previously identified were eliminated from further 4841 

consideration. 4842 

G.9.3 Affected Environment and Environmental Consequences 4843 

The affected environment descriptions in this section provide the context for understanding the 4844 

environmental consequences discussed in the impact assessments.  They serve as a baseline from 4845 

which any environmental changes brought about by implementing the proposed project can be 4846 

evaluated; the baseline conditions are the currently existing conditions.  For construction and 4847 

operation of the Remote Warehouse and Truck Inspection Station at the proposed location on 4848 

East Jemez Road, the affected environment would primarily be TA-72. 4849 

An initial assessment of the potential impacts of the proposed project identified resource areas 4850 

for which there would be no or only negligible environmental impacts.  Consequently, for the 4851 

following resource areas, a determination was made that no further analysis was necessary: 4852 

• Socioeconomics and Infrastructure – No new employment is expected.  Construction 4853 

workers would be drawn from the pool of construction workers employed on various 4854 

projects at LANL.  Only infrastructure impacts are included in the impacts discussions. 4855 

• Environmental Justice – The proposed Remote Warehouse and Truck Inspection Station 4856 

would entail no disproportionate impacts to low-income or minority populations. 4857 
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Resource areas examined in this analysis include: land resources, geology and soils, water 4858 

resources, air quality and noise, ecological resources, human health, cultural resources, site 4859 

infrastructure, waste management, transportation, and facility accidents. 4860 

G.9.3.1 No Action Option 4861 

Under the No Action Option, the Remote Warehouse and Truck Inspection Station would not be 4862 

constructed at the East Jemez Road site, and LANL would continue to operate its warehouse and 4863 

distribution operations from outdated facilities.  As a result, there would not be any land 4864 

disturbances or additional impacts on environmental resources at TA-72.  Under the No Action 4865 

Option, the objective of removing private commercial vehicles from TA-3 would not be met. 4866 

G.9.3.2 Proposed Project 4867 

Land Resources—Land Use 4868 

TA-72 is 1,189 acres (481 hectares) in size and is located in the northeastern portion of LANL. 4869 

Current land designation within most of the TA is Reserve, except for a small area north of East 4870 

Jemez Road categorized as Physical and Technical Support.  Future land use was not projected to 4871 

change prior to this project being proposed (LANL 2003b). 4872 

Construction Impacts—Remote Warehouse and Truck Inspection Station construction along the 4873 

south side of East Jemez Road would require clearing about 4 acres (1.6 hectares) of land.  Site 4874 

development would represent a change in both current and projected land use from Reserve to 4875 

Physical and Technical Support. 4876 

Land Resources—Visual Resources 4877 

Along East Jemez Road between NM 4 and the shooting range, Sandia Canyon is relatively 4878 

undeveloped, and the area possesses desirable aesthetic qualities.  There is a forest canopy, and 4879 

certain spots along East Jemez Road afford views of the surrounding mesas and more distant 4880 

mountains.  The principal manmade features that contrast with the existing natural environment 4881 

are East Jemez Road, the existing truck inspection station, and the shooting range. 4882 

Construction Impacts—During the construction phase, heavy equipment, hauling operations, 4883 

staging areas, and site preparation activities would create local temporary adverse visual effects 4884 

through disturbance of soil resources and subsequent release of airborne dust locally. 4885 

Operations Impacts—Impacts of site development, which would involve clearing approximately 4886 

4 acres (1.6 hectares), would be visible to passing travelers on East Jemez Road.  The area 4887 

proposed for the Remote Warehouse and Truck Inspection Station would be visible to motorists 4888 

along East Jemez Road because the project would require clearing trees, and the resulting 4889 

buildings would be taller than most remaining trees.  Some screening would be possible by 4890 

selectively cutting trees closest to East Jemez Road and by placement of buildings on the site 4891 

with regard to its topographic features.  Nighttime lighting would be required in a location that 4892 

was previously unlit.  Although the Remote Warehouse and Truck Inspection Station would not 4893 

be visible from the trails or parking lot at the Tsankawi Unit of Bandelier National Monument, 4894 

the nighttime sky glow from Remote Warehouse and Truck Inspection Station lighting could be 4895 
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visible from Tsankawi under normal conditions.  However, the trails at Tsankawi are closed to 4896 

the public after dusk.  Installed lighting would comply with the New Mexico Night Sky 4897 

Protection Act to the extent it does not compromise security. 4898 

Geology and Soils 4899 

Only small faults at the western periphery of the area have been identified in TA-72, so the 4900 

seismic hazard would be minimal.  Soil resources in the area of the Remote Warehouse and 4901 

Truck Inspection Station proposed location are undisturbed and maintain the present vegetative 4902 

cover. 4903 

Construction Impacts—Construction of the Remote Warehouse and Truck Inspection Station in 4904 

TA-72 is expected to require excavation of approximately 90,000 cubic yards (69,000 cubic 4905 

meters) of soil and underlying Bandelier tuff.  Soil resources that are excess to project needs 4906 

would be stockpiled in approved areas.  These soil and rock stockpiles could then be used at 4907 

other locations at LANL for site restoration following remediation.  If soil and rock stockpiles are 4908 

to be stored for longer than a few weeks, the stockpiles would be seeded or managed as 4909 

appropriate to prevent erosion and loss of the resource.  In addition, care would be taken to 4910 

employ all necessary erosion control best management practices during and following 4911 

construction to limit impact on soil resources adjacent to the construction site. 4912 

Water Resources 4913 

The proposed Remote Warehouse and Truck Inspection Station location is approximately 4914 

1,500 feet (460 meters) east (downgradient) of Los Alamos County water supply well PM-3, and 4915 

3,100 feet (950 meters) west of water supply well PM-1.  Both wells are located on the north side 4916 

of East Jemez Road, along with the ephemeral streambed in Sandia Canyon.  Both wells tap the 4917 

regional aquifer.  Regional groundwater occurs at approximately 900 feet (270 meters) below 4918 

ground surface.  Intermediate, perched groundwater occurs in portions of Sandia Canyon at a 4919 

depth of approximately 450 feet (140 meters) below ground surface, but is not used as a resource. 4920 

Construction Impacts—No long-term effects on surface water quality would be likely.  Best 4921 

management practices for runoff control, such as silt barriers and straw bales, would be used 4922 

during construction.  The potential for downstream siltation would be minor and temporary in 4923 

nature.  A stormwater pollution prevention plan would be developed and implemented, including 4924 

best management practices to prevent erosion of disturbed soil by stormwater runoff or other 4925 

water discharges.  All Remote Warehouse and Truck Inspection Station construction would occur 4926 

on the south side of East Jemez Road.  Therefore, there would be no impact on the Sandia 4927 

Canyon floodplain and ephemeral watercourse, located on the north side of the road. 4928 

Operations Impacts—The addition of new impermeable surfaces would increase stormwater 4929 

runoff and would decrease surface water infiltration.  While decreased infiltration is not expected 4930 

to have an adverse effect on groundwater quality, the increased amount of runoff from paved 4931 

surfaces may have a slight effect on surface water quality and on residual contaminant transport 4932 

within canyon sediments.  Best management practices integrated as part of the site design would 4933 

minimize the potential for sediment and residual contaminant transport.  Removal of paved 4934 
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surfaces at the existing truck inspection station would help offset potential increases in runoff in 4935 

Sandia Canyon due to proposed Remote Warehouse and Truck Inspection Station development. 4936 

Air Quality and Noise 4937 

Construction Impacts—Construction of the proposed Remote Warehouse and Truck Inspection 4938 

Station would result in temporary, localized emissions associated with vehicle and equipment 4939 

exhaust, as well as particulate (dust) emissions from excavation and construction activities.  4940 

Total emissions of criteria pollutants and other air emissions associated with heavy-equipment 4941 

operation for excavation and construction activities would be greater than for other vehicles due 4942 

to the types of engines and their respective emission factors.  Air emissions associated with 4943 

excavation and construction equipment operation would not exceed ambient air quality 4944 

standards.  Emissions resulting from soil disturbance during construction would be controlled by 4945 

best management practices, thereby causing no impacts on workers or the public. 4946 

The proposed project would result in limited short-term increases in noise levels associated with 4947 

construction activities.  Noise generated would not have an adverse effect on construction 4948 

workers.  Sound levels are expected to dissipate to background levels before reaching the 4949 

Tsankawi parking lot at the intersection of NM 4 and East Jemez Road. 4950 

Operations Impacts—Effects of Remote Warehouse and Truck Inspection Station operations on 4951 

air quality would be negligible compared to potential annual air pollutant emissions from LANL 4952 

as a whole.  Remote Warehouse and Truck Inspection Station operation could result in fewer 4953 

emissions by consolidating delivery trucks and trips going to various points at LANL throughout 4954 

the day.  Operations would not cause any radiological air emissions. 4955 

The project would result in increased long-term noise levels associated with the proposed 4956 

Remote Warehouse and Truck Inspection Station operation.  Noise generated by the proposed 4957 

project would not have an adverse effect on workers at the new facility once it is operating.  4958 

Operational sound levels are expected to dissipate to background levels before reaching the 4959 

Tsankawi parking lot at the intersection of NM 4 and East Jemez Road.  Noise from the facility 4960 

may be noticeable to the public on East Jemez Road; however, undisturbed wildlife habitats in 4961 

the surrounding area would not be adversely impacted by the increased noise. 4962 

Ecological Resources 4963 

The proposed project site is situated within a mixed pinyon-juniper woodland and ponderosa 4964 

pine forest due to its elevation and orientation that includes north-facing slopes.  The area is not 4965 

within an Area of Environmental Interest delineated for protection of the Mexican spotted owl, 4966 

southwestern willow flycatcher, or the bald eagle.  Other state-listed special status species would 4967 

have a low probability of occurrence within the project area (LANL 2006a).  Furthermore, there 4968 

are no wetlands or aquatic resources within the project area (ACE 2005). 4969 

Construction Impacts—The proposed project would result in clearing and grading approximately 4970 

4 acres (1.6 hectares) of ponderosa pine forest and pinyon-juniper woodland.  Much of the area 4971 

around buildings would be paved, and an industrial security fence would be installed at the 4972 

perimeter.  The project area contains large-diameter trees (greater than 8 inches 4973 
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[20 centimeters]), primarily ponderosa pines, that would potentially require removal for the 4974 

proposed project construction. 4975 

Remote Warehouse and Truck Inspection Station construction would also result in loss of less-4976 

mobile wildlife, such as reptiles and small mammals, and cause more-mobile species, such as 4977 

birds or large mammals, to be displaced.  The success of displaced animals would depend on the 4978 

carrying capacity of the area into which they moved.  If the area were at its carrying capacity, 4979 

displaced animals would not likely survive.  Indirect impacts of construction, such as noise or 4980 

human disturbance, could also impact wildlife living adjacent to the construction zone.  Such 4981 

disturbance would span the construction period.  These impacts would be mitigated by clearly 4982 

marking the construction zone to prevent equipment and workers from disturbing adjacent 4983 

habitat. 4984 

As noted above, the site of the Remote Warehouse and Truck Inspection Station would not be 4985 

located within Areas of Environmental Interest for the Mexican spotted owl, bald eagle, or 4986 

southwestern willow flycatcher.  However, recognizing that the bald eagle forages over all of 4987 

LANL and that some habitat degradation is associated with the proposed project, the biological 4988 

assessment prepared by DOE concluded that if appropriate reasonable and prudent alternatives 4989 

are followed to protect adjacent foraging habitat (see Section G.2.3.2), the project may affect, but 4990 

is not likely to adversely affect, the bald eagle.  The biological assessment further concluded that 4991 

the project would not effect the Mexican spotted owl or southwestern willow flycatcher 4992 

(LANL 2006b).  The USFWS has concurred with this assessment (see Chapter 6, Section 6.5.2). 4993 

Operations Impacts—Operation of the proposed Remote Warehouse and Truck Inspection 4994 

Station would not likely pose significant adverse effects on most wildlife in this portion of 4995 

Sandia Canyon.  Activities would be restricted to within the facility grounds; therefore, most area 4996 

wildlife would likely continue to use the area around the facility for foraging and migration after 4997 

construction was complete. 4998 

Human Health 4999 

Construction Impacts—During Remote Warehouse and Truck Inspection Station construction, 5000 

some construction-related accidents could potentially occur.  The rate of occurrence for industrial 5001 

accidents is based on both DOE and Bureau of Labor Statistics data on construction injuries and 5002 

fatalities.  Based on an estimated 281,000 person-hours to construct the new facilities, no fatal 5003 

accidents would occur.  The number of nonfatal injuries would be between 3 and 12 (DOE 2004, 5004 

BLS 2003). 5005 

Cultural Resources 5006 

Three archaeological sites are situated in the vicinity of the proposed Remote Warehouse and 5007 

Truck Inspection Station location.  These sites include two rock rings and a lithic scatter 5008 

(LANL 2006a).  Each site was recommended by LANL for a determination of eligibility for the 5009 

National Register of Historic Places. 5010 

In addition to the above-mentioned sites, two nearby National Historic Landmarks are located 5011 

outside of the proposed project boundary.  They include the Mortandad Cave Kiva National 5012 
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Historic Landmark, accessed by the Mortandad Trail, and the Sandia Canyon Cave Kiva National 5013 

Historic Landmark.  There are no historic structures in the project area. 5014 

Construction Impacts—The planned East Jemez Road Remote Warehouse and Truck Inspection 5015 

Station could impact the recorded prehistoric archaeological sites at the proposed location. 5016 

Additional consultation would be required to ensure the sites are clearly marked such that the 5017 

sites are avoided and that construction activity, traffic, and ground disturbances would not result 5018 

in damage to the sites.  If buried cultural deposits are encountered during construction, activities 5019 

would cease, and procedures as set forth in A Plan for the Management of the Cultural Heritage 5020 

at Los Alamos National Laboratory would be implemented (LANL 2006c). 5021 

The Mortandad Trail, located east of the proposed project site, leads to the Mortandad Cave Kiva 5022 

National Historic Landmark and is closed to public access except for organized tours.  Although 5023 

the proposed project would not affect normal access to the trail, it would incorporate fencing 5024 

around the perimeter of the Remote Warehouse and Truck Inspection Station to protect sensitive 5025 

areas, including the Mortandad Cave Kiva National Historic Landmark, from unauthorized 5026 

increased visitation. 5027 

Socioeconomics and Infrastructure 5028 

Currently, there are no NNSA facilities at the site.  In the vicinity of the proposed project area, 5029 

there are no utilities on the north side of East Jemez Road.  However, there are existing 5030 

aboveground electrical distribution lines, underground water transmission lines (and water 5031 

pumping wells), and underground telecommunications along the north side of East Jemez Road 5032 

in the vicinity of the proposed Remote Warehouse and Truck Inspection Station. 5033 

Construction—Utility infrastructure resources would be needed for Remote Warehouse and 5034 

Truck Inspection Station construction.  Standard construction practice dictates that electric power 5035 

needed to operate portable construction and supporting equipment be supplied by portable diesel-5036 

fired generators.  Therefore, no electrical energy consumption would be directly associated with 5037 

construction.  A variety of heavy equipment, motor vehicles, and trucks would be used requiring 5038 

diesel fuel, gasoline, and propane for operation.  Liquid fuels would be brought to the site as 5039 

needed from offsite sources and, therefore, would not be limited resources.  Water would be 5040 

needed primarily to provide dust control, aid in soil compaction at the construction site, and 5041 

possibly for equipment washdown.  Water would not be required for concrete mixing, as ready-5042 

mix concrete is typically procured from offsite resources.  Portable sanitary facilities would be 5043 

provided to meet the workday sanitary needs of project personnel on the site.  Water needed for 5044 

construction would typically be trucked to the point of use, rather than provided by a temporary 5045 

service connection.  Construction is estimated to require 420,000 gallons (1.6 million liters) of 5046 

liquid fuels and approximately 2 million gallons (7.6 million liters) of water. 5047 

The existing LANL infrastructure would be capable of supporting the requirements for new 5048 

facility construction without exceeding site capacities, resulting in a negligible impact on site 5049 

utility infrastructure. 5050 

Operations Impacts—Development of the proposed Remote Warehouse and Truck Inspection 5051 

Station Project would require addition of a natural gas line, extended from the intersection of 5052 



Appendix G – Impacts Analyses of Projects to Maintain Existing Los Alamos National Laboratory Operations and Capabilities 
 
 

 
7/9/2007 Concurrence Draft G-151 

East Jemez Road and NM 4, east of the proposed site.  In addition, a means of sanitary sewer 5053 

treatment, conveyance, and disposal would be required for the proposed facility.  Onsite disposal 5054 

of sanitary wastes in this area would be intensive if a conventional leach field is used.  Onsite 5055 

disposal would require an New Mexico Environment Department groundwater discharge permit 5056 

to ensure local groundwater resources are not adversely impacted.  An option of local treatment 5057 

with surface discharge to the Sandia Canyon watercourse would require modification to the 5058 

LANL NPDES permit. 5059 

Waste Management 5060 

There are currently no LANL operations located at the site, and therefore no waste volumes are 5061 

produced.  However, the activities that would be relocated to the Remote Warehouse and Truck 5062 

Inspection Station currently produce waste at other LANL locations.  There would be no change 5063 

to overall waste types or volumes. 5064 

Construction Impacts—Based on the scope of the proposed project and historical projects at 5065 

LANL, it is estimated that approximately 610 cubic yards (470 cubic meters) of solid waste 5066 

would be generated during construction.  The solid waste from construction would be recycled or 5067 

disposed of at a permitted solid waste landfill. 5068 

Operations Impacts—Wastes from operations that would be moved to the new warehouse site 5069 

under the proposed project would generally be of the same types and quantities as those 5070 

generated at the current warehouse, TA-3-30.  No new radioactive or other wastewater or 5071 

hazardous waste streams would be generated. 5072 

Under the proposed project, sanitary waste from the existing warehouse site (SM-30) would no 5073 

longer be discharged to the Sanitary Wastewater System Plant (TA-46).  Due to the Remote 5074 

Warehouse and Truck Inspection Station location, sanitary sewage from the facility may require 5075 

onsite treatment, which could result in permitted discharges from a new treatment system.  The 5076 

total volume of sanitary waste generated, treated, and disposed of at LANL would remain 5077 

unchanged. 5078 

Transportation 5079 

The TA-3 area where the warehouse functions are presently located is accessed from Pajarito 5080 

Road, East and West Jemez Roads, and Diamond Drive.  Trucks going to LANL must use East 5081 

Jemez Road and stop at the current truck inspection station at the NM 4 intersection.  5082 

Los Alamos County peak period traffic volumes and resulting congestion are greatly influenced 5083 

by LANL (as it is the main employer in Los Alamos County), existing roadway network 5084 

constraints, the Pajarito Plateau topography, and operational access restrictions.  A traffic study 5085 

was conducted in support of the proposed Remote Warehouse and Truck Inspection Station 5086 

(LSC 2005a).  The study reports existing average weekday peak-hour traffic along East Jemez 5087 

Road in the proposed project area to be about 175 eastbound and 995 westbound vehicle trips in 5088 

the morning and about 1,260 eastbound and 205 westbound vehicle trips in the afternoon. 5089 

East Jemez Road lies within the LANL site boundary and is under NNSA control.  It serves as 5090 

the primary public access road between LANL and White Rock and to locations west of 5091 
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Los Alamos County.  An access control station would be built on East Jemez Road close to 5092 

Diamond Drive to screen all vehicles entering LANL from these roads.  The only access to 5093 

TA-53 (LANSCE) is along East Jemez Road.  The Los Alamos County Landfill and proposed 5094 

future waste transfer station and Royal Crest Trailer Park are also accessed by East Jemez Road.  5095 

There are no sidewalks or improved bicycle lanes along East Jemez Road.  Long-range 5096 

transportation plans for TA-53 propose a secondary access road descending from the mesa, with 5097 

an intersection across from the general proposed project area. 5098 

Operations Impacts—The traffic study evaluated the impact of the 125-employee Remote 5099 

Warehouse and Truck Inspection Station on traffic along East Jemez Road for two different 5100 

scenarios: a two-lane and a four-lane East Jemez Road (LSC 2005a).  Traffic impact was 5101 

evaluated in terms of level of service, a quantitative measurement indicative of the level of delay 5102 

and congestion at an intersection, ranging from A to F (level of service A being very little 5103 

congestion or delay, while level of service F is a high level of congestion or delay).  The Remote 5104 

Warehouse and Truck Inspection Station is projected to generate nearly 540 vehicle trips on the 5105 

average weekday, with about 270 vehicles entering and 270 exiting in a 24-hour period.  These 5106 

vehicle trips would be moved from the existing access (to the east) to the proposed Remote 5107 

Warehouse and Truck Inspection Station access.  The shooting range is expected to generate 5108 

about 100 vehicle trips on the average weekday, with about 50 vehicles entering and 50 exiting in 5109 

a 24-hour period. 5110 

Under the two-lane East Jemez Road scenario, with shooting-range-site-generated traffic and the 5111 

addition of the Remote Warehouse and Truck Inspection Station, the East Jemez Road and site 5112 

access intersection (without a traffic signal) is projected to operate at a failing level of service 5113 

(level of service F) for east- and westbound traffic during the afternoon peak hour.  The entrance 5114 

to the shooting range would also potentially become a part of the intersection, with the 5115 

warehouse entrance and the estimated number of vehicles entering and exiting taken into account 5116 

in estimating potential traffic impacts.  Under the four-lane East Jemez Road scenario, with the 5117 

addition of the distribution center to existing shooting-range-site-generated traffic, the East 5118 

Jemez Road and site access intersection (without a traffic signal) would operate at an acceptable 5119 

level of service during short-term peak hours (LSC 2005a). 5120 

The traffic study concluded that changes to roadway geometry, to include left-turn lanes and 5121 

acceleration lanes for east- and westbound traffic on East Jemez Road, would be required to 5122 

achieve an acceptable level of service for vehicles on East Jemez Road and vehicles entering the 5123 

road from the proposed combined access intersection.  Although truck and other traffic would 5124 

increase at TA-72 relative to current levels, the proposed project could result in reduced traffic in 5125 

and around TA-3 because deliveries would be consolidated for specific sites at LANL. 5126 

Facility Accidents  5127 

Operations Impacts—The Remote Warehouse and Truck Inspection Station would process and 5128 

distribute all types of deliveries to LANL, including conventional mail and packages and some 5129 

hazardous, biological, and radioactive materials.  Locating the facilities along East Jemez Road 5130 

in Sandia Canyon would isolate them from any residential or work areas in the event of an 5131 

accidental release.  East Jemez Road is the designated truck route for Los Alamos County and 5132 

LANL. 5133 
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The operational hazards of the proposed project have been previously assessed in the 1999 5134 

SWEIS (DOE 1999a) at the current locations of those operations.  Most operations proposed for 5135 

the Remote Warehouse and Truck Inspection Station were eliminated from further analysis in the 5136 

SWEIS on the basis of hazard categorization; it was determined that no hazards existed beyond 5137 

those routinely encountered in an office or standard industrial laboratory environment.  Because 5138 

there would be no substantial changes (such as in quantities of hazardous materials at risk) in 5139 

operations from implementing the proposed project, potential outcomes of accidents involving 5140 

operations-related hazards would be bounded by the operational hazard analyses in the SWEIS. 5141 

5142 
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APPENDIX H 1 

IMPACTS ANALYSES OF CLOSURE AND REMEDIATION ACTIONS 2 

Appendix H presents project-specific analyses for three proposed projects related to closure and 3 

remediation that would occur within the timeframe under consideration in the Site-Wide 4 

Environmental Impact Statement for Continued Operation of Los Alamos National Laboratory, 5 

Los Alamos, New Mexico (SWEIS): 6 

• Technical Area (TA) 18 Closure, including remaining Operations Relocation, and 7 

Structure Decontamination, Decommissioning, and Demolition (DD&D); 8 

• TA-21 Structure Decontamination, Decommissioning, and Demolition; and 9 

• Waste Management Facilities Transition. 10 

Each of these proposed projects would either:  (1) generate potentially large volumes of wastes 11 

from exhumations or DD&D activities; or (2) require the installation of closure covers and 12 

subsequent long-term monitoring of areas at Los Alamos National Laboratory (LANL) where it is 13 

proposed that waste be left in place.  Additionally, one project would also provide facilities 14 

necessary for the safe management of newly generated waste.  The proposed timeframes 15 

associated with construction, DD&D, and closure activities for these projects are depicted in 16 

Figure H–1. 17 

 18 
Figure H–1  Proposed Timeframes for Construction and Operation of Closure and 19 

Remediation Actions 20 

DD&D activities are governed by a series of guidelines and procedures specified in 21 

U.S. Department of Energy (DOE) implementation guides DOE G-430.1-2, -3, -4, and -5, and by 22 

DOE-STD-1120-2005, that addresses integration of safety and health into disposition of 23 

facilities.  LANL staff carefully plan all work to ensure compliance with established state and 24 

Federal laws and regulations (such as National Emissions Standards for Hazardous Air Pollutants 25 

[NESHAP]), DOE Orders, and Compliance Agreements, and in accordance with LANL 26 

procedures and best management practices.  Depending on the project, LANL staff may choose 27 

to perform the DD&D work with site personnel or subcontract all or portions of the project.  For 28 
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the purpose of this description, both LANL and subcontractor personnel are considered DD&D 29 

workers.  The National Nuclear Security Administration (NNSA) develops detailed project-30 

specific work plans for the DD&D of structures before any actual work can begin. 31 

Management and support activities associated with DD&D projects that parallel these elements 32 

include overall project management, DD&D work planning and engineering, characterization, 33 

authorization basis, radiological and safety technical support, waste and traffic management, cost 34 

and schedule management, program waste management planning, utilities and infrastructure 35 

management, and building surveillance and maintenance prior to and during DD&D.  In 36 

particular, planning activities include preparation of implementation plans, safety documents, 37 

waste management plans, and procedures; engineering reviews and evaluations; readiness 38 

reviews and verification; and closure surveys and reports.  LANL staff implement activity 39 

planning to support work control and worker safety using the Integrated Safety Management 40 

process, and limits exposure to workers based on an administrative control level of 500 millirem 41 

per year and as low as reasonably achievable (ALARA) principles. 42 

Every DD&D project shares several common stages described in the following text box.  The 43 

project-specific DD&D information related to each of the three proposed projects are detailed in 44 

subsequent sections of this appendix. 45 

The ultimate disposition of the facilities constructed by the projects in this appendix would be 46 

considered at the end of their operations, usually several decades after their construction.  The 47 

designs for the facilities that would support missions involving radioactive and hazardous 48 

materials are required to consider life-cycle features including eventual facility DD&D.  It is 49 

anticipated that the impacts from the eventual disposition of the newly-constructed facilities 50 

would be similar or less than the impacts resulting from the disposition of the facilities that they 51 

replace. 52 

Waste Management and Pollution Prevention Techniques.  Waste management and pollution 53 

prevention techniques that could be implemented during the DD&D of the buildings and 54 

structures would include: 55 

• Conducting routine briefings of workers. 56 

• Segregating wastes at the point of generation to avoid mixing and cross-contamination. 57 

• Decontaminating and reusing equipment and supplies. 58 

• Removing surface contamination from items before discarding. 59 

• Avoiding use of organic solvents during decontamination. 60 

• Using drip, spray, squirt bottles or portable tanks for decontamination rinses. 61 

• Using impermeable materials such as plastic liners or mats and drip pallets to prevent the 62 

spread of contamination. 63 

64 
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 64 

Decommission, Decontamination and Demolition Work Elements 
Deactivation (a preliminary step to DD&D):  Materials and equipment to be reused would be relocated, and 
accountable materials would be collected and transferred to other locations for storage.  Additional actions could 
be draining liquids from tanks and removing high levels of contamination.  The structure may be placed in a 
surveillance and maintenance status.  After deactivation, the structure may undergo DD&D or be reused. 

Removal of Process Equipment (a preliminary step to DD&D):  Equipment would be cut up or removed.  This 
may include ventilation systems and process lines.  The process equipment would either be reused or packaged 
for disposal. 

Characterization, Segregation of Work Areas, and Structural Evaluation:  Walls, floors, ceilings, roof, 
equipment, ductwork, plumbing and other components within each building and site element would be tested to 
determine the type and extent of contamination present.  The buildings and structures would then be segregated 
into areas of contamination and no contamination.  Contaminated areas would be further subdivided by the type 
of contamination: radioactive materials, hazardous materials, toxic materials including asbestos, and any other 
Resource Conservation and Recovery Act listed or characteristic contamination.  As part of the characterization 
and segregation of work areas, consideration would also be given to the structural integrity.  Some areas could 
require demolition work prior to decontamination. 

Removal of Contamination:  Workers would remove or stabilize contamination according to the type and 
condition of materials.  If the surface of a floor or wall were found to be contaminated, it might be physically 
stripped off.  If contamination were found within a wall, a surface coating might be applied to keep the wall from 
releasing contaminated dust during dismantlement and to keep the surface intact. 

Demolition of the Structures, Foundation, and Parking Lot:  After contaminated materials have been 
removed, wherever possible and practical, the demolition of all or portions of the structure would begin.  
Demolition could involve simply knocking down the structure and breaking up any large pieces.  Knocking down 
portions of the building, foundation, and parking lot could require the use of backhoes, front-end loaders, 
bulldozers, wrecking balls, shears, sledge and mechanized jack hammers, cutting torches, saws, and drills.  If 
not contaminated, demolition material could be reused onsite at LANL or disposed of as construction waste 
onsite or offsite.  Asphalt would be placed in containers and trucked to established storage sites within LANL, at 
TA-59 on Sigma Mesa. 

Segregating, Packaging, and Transport of Debris:  Demolition debris from the structures would be segregated 
and characterized by size, type of contamination, and ultimate disposition.  Debris that is still radiologically 
contaminated would be segregated as low-level radioactive waste if no hazardous1 contamination were present.  
Other types of debris that would be segregated include mixed low-level radioactive waste,2 noncontaminated 
construction debris, and debris requiring special handling.  Segregation activities could be conducted on a gross 
scale using heavy machinery or could be performed on a smaller scale using hand-held tools.  Segregated waste 
would be packaged as appropriate and stored temporarily pending transport to an appropriate onsite or offsite 
disposal facility. 

Debris would be packaged for transport and disposal according to waste type, characterization, ultimate 
disposition, and U.S. Department of Transportation (DOT) or DOE transportation requirements.  Uncontaminated 
construction debris could be sent unpackaged to the local landfill by truck.  Demolition debris would also be 
recycled or reused to the extent practicable.  Debris would be disposed of either on or offsite depending on the 
available capacity of existing disposal facilities.  Offsite disposal would involve greater transportation 
requirements depending on the type of waste, packaging, acceptance criteria, and location of the receiving 
facility. 

Testing and Cleanup of Soil and Contouring and Seeding:  The soils beneath the buildings would be 
sampled and tested for contamination.  Any contaminated soil would undergo cleanup per applicable 
environmental regulations and permit requirements and would be packaged and transported to the appropriate 
disposal facility depending on the type and concentration of contamination.  After clean fill and soil were brought 
to the site as needed, the site would be contoured.  Contouring would be designed to minimize erosion and 
replicate or blend in with the surrounding environment.  Subsequent seeding activities would use native plant 
seeds and the seeds of non-native cereal grains selected to hold the soil in place until native vegetation 
becomes stabilized. 
1  Hazardous waste is a category of waste regulated under RCRA.  Hazardous RCRA waste must be solid and exhibit at least 
one of four characteristics described in 40 Code of Federal Regulations (CFR) Part 261.20 through 40 CFR Part 261.24 
(ignitability, corrosivity, reactivity, or toxicity) or be specifically listed by the U.S. Environmental Protection Agency in 
40 CFR Part 261.31 through 40 CFR Part 261.33. 
2  Mixed low-level radioactive waste contains both hazardous RCRA waste and source, special nuclear, or byproduct material 
subject to the Atomic Energy Act. 
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• Avoiding areas of contamination until they are due for decontamination. 65 

• Reducing waste volumes (by such methods as compaction). 66 

• Engaging in the use of recycling actions (materials such as lead, scrap metals, and 67 

stainless steel could be recycled to the extent practical). 68 

Some of the wastes generated from the DD&D of the buildings would be considered residual 69 

radioactive material.  DOE Order 5400.5 establishes guidelines, procedures, and requirements to 70 

enable the reuse, recycling, or release of materials that are below established limits.  Materials 71 

that are below these limits are acceptable for use without restrictions.  The residual radioactive 72 

material that would be generated by DD&D would include uncontaminated concrete, soil, steel, 73 

lead, roofing material, wood, and fiberglass.  The concrete material could be crushed and used as 74 

backfill at LANL.  Soil could also be used as backfill or as topsoil cover, depending on its 75 

characteristics.  Steel and lead could be stored and reused or recycled at LANL.  Wood, 76 

fiberglass, and roofing materials would be disposed of at the Los Alamos County Landfill or 77 

other available landfills. 78 

H.1 Technical Area 18 Closure, Including Remaining Operations Relocation, and 79 

Structure Decontamination, Decommissioning, and Demolition Impacts Assessment 80 

This section provides an impacts assessment for the closure of TA-18, including the disposition 81 

of the remaining TA-18 Security Category III and IV capabilities and materials1, a decision that 82 

was deferred in the Record of Decision (ROD) (67 Federal Register [FR] 79906) for the 83 

Environmental Impact Statement for the Proposed Relocation of Technical Area 18 Capabilities 84 

and Materials at the Los Alamos National Laboratory (DOE/EIS-0319) (TA-18 Relocation EIS), 85 

and the DD&D of the buildings and structures at TA-18.  Section H.1.1 provides background 86 

information and the purpose and need for the relocation of TA-18 Security Category III and IV 87 

capabilities and materials, the proposed actions for the disposition of the remaining Security 88 

Category III and IV operations and materials, and DD&D activities.  Section H.1.2 provides a 89 

brief description of the proposed options for the disposition of the remaining Security 90 

Category III and IV capabilities and materials.  Section H.1.3 describes the affected environment 91 

and presents an impacts assessment for both the disposition of the remaining Security 92 

Category III and IV capabilities and materials and for the DD&D of buildings at TA-18.  93 

Chapter 4 of this SWEIS presents a description of the affected environment at LANL and 94 

TA-18.  Any unique characteristics of LANL and TA-18 not covered in Chapter 4 that would be 95 

affected by the proposed TA-18 closure, relocation of remaining TA-18 operations and 96 

subsequent DD&D of TA-18 buildings, are presented here. 97 

Descriptions and impact analyses in this section are based on the status of TA-18 facilities and 98 

activities as of approximately the end of 2005.  Facility status continues to change at TA-18 as 99 

NNSA implements the decisions made in the ROD for the TA-18 Relocation EIS 100 

(DOE/EIS-0319).  Activities that could affect the descriptions included in this section include the 101 

following: 102 

                                                 
1 This Security Category description refers to the required level of safeguards and security as established in DOE Order 470.4 
and its manual, DOE M 470.4-6. 
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• transitioning of radiation sources to TA-55, 103 

• removing special nuclear fuel from criticality machines and undertaking activities to 104 

prepare the machines for transfer to the Nevada Test Site Device Assembly Facility, 105 

• removing and relocating materials from TA-18 storage areas, and 106 

• removing accelerators and related sources and support equipment. 107 

Performance of these activities does not affect the environmental impacts analysis presented in 108 

Section H.1.3. 109 

H.1.1 Introduction and Purpose and Need for Agency Action 110 

This section provides background information on the relocation of TA-18 Security Category I, II, 111 

III, and IV capabilities and materials, the proposed actions for the disposition of the remaining 112 

Security Category III and IV operations and materials, and DD&D activities. 113 

Background 114 

NNSA is responsible for providing the Nation with nuclear weapons, ensuring the safety and 115 

reliability of those nuclear weapons, and supporting programs that reduce global nuclear 116 

proliferation (LANL 2005f).  One of the major training facilities supporting these missions is 117 

located at TA-18.  The principal TA-18 operation has been research in the design, development, 118 

construction, and application of nuclear criticality experiments.  The operations at TA-18 enable 119 

DOE personnel to gain knowledge and expertise in advanced nuclear technologies that support 120 

the following:  (1) nuclear materials management and criticality safety; (2) emergency response 121 

in support of counterterrorism activities; (3) safeguards and arms control in support of domestic 122 

and international programs to control excess nuclear materials; and (4) criticality experiments in 123 

support of Stockpile Stewardship and other programs. 124 

TA-18 is located at the Pajarito Site and contains about 60 structures totaling about 125 

80,000 square feet (7,432 square meters) (see Figure H–2).  The TA-18 buildings and 126 

infrastructure, some of which have been operational since 1946, range from 30 to more than 127 

50 years of age and are increasingly expensive to maintain and operate.  NNSA prepared an 128 

environmental impact statement (EIS) for relocating the TA-18 capabilities and materials in 129 

2002.  In its December 31, 2002 ROD (67 FR 79906) for the TA-18 Relocation EIS, NNSA 130 

decided to relocate Security Category I and II capabilities and related materials to the Device 131 

Assembly Facility at the Nevada Test Site (DOE 2002c).  This alternative included transportation 132 

of special nuclear materials and equipment required to support Security Category I and II 133 

capabilities.  NNSA did not issue a decision regarding the future location of TA-18 Security 134 

Category III and IV capabilities and materials within the LANL site, or the disposition of the 135 

TA-18 facilities. 136 

137 
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SPECIAL NUCLEAR MATERIALS 
SAFEGUARDS AND SECURITY 

(DOE Manual 470.4-6) 
 

Special nuclear materials are defined in the Atomic 
Energy Act of 1954 as (1) plutonium, uranium 
enriched in the isotope 233 or 235, or any other 
material designated as special nuclear material; or 
(2) any material artificially enriched by any of the 
above. 

DOE’s policy is to protect national security and the 
health and safety of DOE and contractor employees, 
the public, and the environment by protecting and 
controlling special nuclear material.  This is 
accomplished by designing specific safeguards and 
security strategies to prevent or minimize both 
unauthorized access to special nuclear material and 
unauthorized disclosure, loss, destruction, 
modification, theft, compromise, or misuse of 
special nuclear material as a result of terrorism, 
sabotage, or events such as disasters and civil 
disorders.   

DOE uses a cost-effective, graded approach to 
providing special nuclear material safeguards and 
security.  Quantities of special nuclear material 
stored at each DOE site are categorized into 
Security Categories I, II, III, and IV, with the greatest 
quantities included under Security Category I and 
lesser quantities included in descending order under 
Security Categories II through IV.  Types and 
compositions of special nuclear material are further 
categorized by their “attractiveness,” that is, the 
relative ease of the processing and handling 
activities required to convert such materials into a 
nuclear explosive device.  For example, assembled 
weapons and test devices fall under Attractiveness 
Level A.  Pure products (metal items that can be 
used for weapons production in their existing form or 
after simple mechanical processing) are categorized 
under Attractiveness Level B.  High-grade special 
nuclear material (high-grade chemical compounds, 
mixtures, or metal alloys that require relatively little 
processing to convert them for weapons use) and 
low-grade special nuclear material (bulk and low-
purity materials that require extensive or complex 
processing efforts to convert them to metal or high-
grade form) are categorized as Levels C and D, 
respectively.  All other special nuclear material 
(highly radioactive special nuclear material not 
included under another attractiveness level, 
solutions containing very small amounts of special 
nuclear material, uranium enriched to less than 
20 percent uranium-235, etc.) fall under Level E.  
This alphanumeric system results in overall 
categories ranging from Security Category IA 
(weapons and test devices in any quantities) to 
Security Category IV (reportable quantities of 
special nuclear material not included in other 
categories). 

Implementation of the ROD to relocate Security 138 

Category I and II capabilities and materials was 139 

initiated in 2004.  In October 2005, TA-18 was de-140 

inventoried below Security Category I and II levels. 141 

 More than half of the programmatic special nuclear 142 

material was transported to the Device Assembly 143 

Facility at the Nevada Test Site.  The remaining 144 

portion was transferred to TA-55 for temporary 145 

storage and excess special nuclear material was sent 146 

to Y-12 for disposition.  The current planning 147 

assumptions for TA-18 operations are: 148 

• TA-18 would continue to support limited 149 

Security Category III and IV capabilities 150 

through September 2008. 151 

• TA-18 operations would cease at the end of 152 

September 2008, and the facility would be 153 

turned over for disposition. 154 

Until closed, the major programs using TA-18 155 

facilities would be the Defense Nuclear 156 

Nonproliferation and the Nuclear Criticality Safety 157 

Programs.  Defense Nuclear Nonproliferation 158 

Program elements include International Atomic 159 

Energy Agency and second line of defense training 160 

support.  After 2006, the International Atomic 161 

Energy Agency training program would be 162 

performed at other LANL facilities.  The Defense 163 

Nuclear Nonproliferation Program would continue 164 

to conduct experiments to support second line of 165 

defense and nuclear nonproliferation research and 166 

development testing at TA-18 until other locations 167 

within LANL become available.  168 

After the removal of Security Category I and II 169 

equipment and material, the only critical assembly 170 

that remains operational at TA-18 would be the 171 

Solution High-Energy Burst Assembly (SHEBA) in 172 

its Security Category III configuration.  The 173 

Nuclear Criticality Safety Program would continue 174 

to operate SHEBA at TA-18 to maintain the 175 

capabilities for training and criticality experiments. 176 

NNSA will analyze, through separate National 177 

Environmental Policy Act (NEPA) action, the 178 

relocation of SHEBA from TA-18 to another site. 179 
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TA-18 has also been used to store sealed radiation sources returned to the NNSA under the 180 

Global Threat Reduction Initiative until they can be disposed of at the Waste Isolation Pilot Plant 181 

(WIPP) in New Mexico.  LANL would continue to store radiation sources at TA-18, but over 182 

time would transition the staging to an area at TA-55 or other LANL locations (for example, at 183 

TA-54) for temporary storage pending disposition at WIPP. 184 

NNSA plans to relocate some capabilities and materials from TA-18 to the Nonproliferation and 185 

International Security Center in TA-3, which currently houses personnel that support Defense 186 

Nuclear Nonproliferation Program activities.  This facility can accept Security Category IV 187 

material. 188 

The main facilities consist of three remote-controlled Critical Assembly Storage Areas, or 189 

CASAs, (Buildings 23, 32, and 116) and a separate weatherproof shelter near Building 23 that 190 

houses SHEBA (Building 168).  These buildings are located some distance from the main 191 

laboratory (Building 30) that houses individual control rooms for the remote-controlled critical 192 

assemblies.  A security fence surrounds each CASA.  The following text describes the primary 193 

buildings addressed in this project-specific analysis (DOE 2002c). 194 

Building 23 (CASA 1) 195 

CASA 1 was built in 1947.  The CASA 1 experimental operations area is best described as 196 

cuboid.  The interior dimensions are 30 feet (9.1 meters) wide by 48 feet (14.6 meters) long by 197 

26 feet (7.9 meters) high.  The walls of CASA 1 are constructed with standard hollow 8-inch 198 

(20.3-centimeter) by 8-inch (20.3-centimeter) by 46-inch (116.8-centimeter) concrete masonry 199 

blocks.  The concrete masonry block walls are reinforced with 0.375-inch- (0.95-centimeter-) 200 

diameter reinforcing steel placed at 24 inches (61 centimeters) on center in both the vertical and 201 

horizontal directions.  At a height of 16 feet (4.9 meters), the concrete blocks are replaced with 202 

glass block panels.  These panels are constructed from regular 7.75-inch (19.7-centimeter) by 203 

7.75-inch (19.7-centimeter) by 3.875-inch (9.84-centimeter) glass blocks.  The west and east 204 

walls have one centrally located panel approximately 8 by 22 feet (2.4 by 6.7 meters), while the 205 

north and south wall each have three panels approximately 7.42 feet by 15.33 feet (2.3 meters by 206 

4.7 meters).  The roof is a 4-inch- (10.2-centimeter-) thick concrete slab.  The floor is an 8-inch- 207 

(20.3-centimeter-) thick concrete slab with a 6-inch- (15.2-centimeter-) square reinforcing mesh 208 

of number 6 wires.  The eastern wall has a 12 by 14 foot (3.7 by 4.3 meter) electrically operated 209 

ballistic-steel door. 210 

In addition, four 3 foot (0.9 meter) by 7 foot (2.1 meter) personnel doors penetrate the CASA 1 211 

experimental area walls (two in the south wall and one each in the east and west wall).  CASA 1 212 

houses a general-purpose criticality experiment remote critical assembly machine.  This machine 213 

does not contain permanently mounted nuclear fuel, and will remain in this building until 214 

relocation to the Device Assembly Facility at the Nevada Test Site. 215 

Building 32 (CASA 2)  216 

CASA 2 was built in 1952.  It is a single-bay laboratory constructed of reinforced concrete walls 217 

and reinforced concrete slab and beam construction at the roof.  The walls are 9 inches 218 

(22.9 centimeters) thick with a single mat of reinforcing, and 15 to 39 inches (38.1 to 219 



Appendix H – Impacts Analyses of Closure and Remediation Actions 
 
 

 
7/9/2007 Concurrence Draft H-9 

99.1 centimeters) thick around the bay with double mat reinforcing.  CASA 2 walls are like 220 

CASA 1 walls and afford only nominal shielding.  The critical assemblies housed in CASA 2 are 221 

Flattop and Comet.  These machines do not contain permanently mounted nuclear fuel, and will 222 

remain in this building until their relocation to the Device Assembly Facility at the Nevada Test 223 

Site. 224 

Building 116 (CASA 3) 225 

CASA 3 was built in 1962.  It is a single-story structure with a high-bay laboratory.  It has no 226 

windows, and no glass blocks were used in its construction.  The main structure is constructed of 227 

reinforcing concrete shear walls and reinforced concrete slab and beam construction at the roof.  228 

Reinforced concrete masonry block walls surround the entrance, machine section, and equipment 229 

areas.  CASA 3, with its 18-inch- (45.7-centimeter-) thick concrete walls and ceiling, is the only 230 

CASA that has significant shielding. 231 

CASA 3 construction provides reasonable confinement in case of a relatively severe criticality 232 

accident.  The one entrance to the main room is designed like a tunnel to minimize radiation 233 

scattering outside of the building, and it is oriented so that the entrance does not open toward the 234 

areas most frequently occupied by personnel or members of the public.  235 

CASA 3 houses the Godiva critical assembly.  This machine does not contain permanently 236 

mounted nuclear fuel, and will remain in this building until its relocation to the Device Assembly 237 

Facility at the Nevada Test Site. 238 

Building 168 (SHEBA Building)  239 

Located approximately 60 feet (18.3 meters) southwest of CASA 1 is the SHEBA Experiments 240 

Building 168.  The building is an all metal double-wall construction with rigid frames anchored 241 

to a concrete pad.  All walls and the ceiling are fiberglass insulated.  For high-radiation 242 

experiments, SHEBA is lowered into a pit in the floor of the building which provides shielding 243 

during the experiments and provides containment of any liquid release from SHEBA.  The 244 

current planning basis includes removal of SHEBA in 2009 and reconstituting it at another DOE 245 

Site by 2010, pending a NEPA review. 246 

The SHEBA Building provides only a weatherproof shelter for the SHEBA critical assembly.  No 247 

radiation shielding is provided by the structure.  This is intentional, as radiation dose 248 

measurements and radiation instrumentation can be fielded around critical assemblies in the 249 

SHEBA Building without the presence of shielding or building scatter. 250 

Building 30 (Central Office Building) 251 

The main offices of the operating group are located in Building 30.  These include the offices of 252 

the group management, staff, and several counting laboratories and electronic assembly areas.  In 253 

addition, Building 30 houses the main TA-18 machine shop.  The CASA 1, 2, and 3 control 254 

rooms are located on the south side of the building.  Building 30 is a single-story building 255 

constructed of reinforced concrete with a basement.  256 
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Building 26 (Hillside Vault)  257 

The Hillside Vault is located in the canyon wall at the northeast side of the TA-18 site.  Materials 258 

and components are stored in sealed storage containers at designated locations.  Containers are 259 

transported to other locations at TA-18 for use in experiments or radiation measurements.  The 260 

vault is normally maintained to be free of detectable contamination and is subject to a very low 261 

occupancy factor. 262 

Building 127 (High Bay) 263 

Building 127, also known as the High Bay, is located next to the canyon wall at the north side of 264 

the site.  It consists of a large room and a basement with an office complex.  The experimental 265 

bay features a false floor and light walls to provide low scatter.  This feature led to the use of the 266 

facility for measurements that require a "clean" radiation environment.  A two-story-high shield 267 

wall separates the experimental bay from the rest of the site. 268 

Activities on the main floor include portable radiography and detector development for passive 269 

and active surveillance of fissile material.  There is currently a linear accelerator as well as a 270 

Kaman neutron generator in the basement.  Both the linear accelerator and the neutron generator 271 

are connected to a scram system and a series of interlocks that allow their operation from the 272 

main-floor control room.    273 

Building 129 (Reactor Subassembly Building) 274 

Building 129 is located at the northeast end of the site.  It is a concrete structure in which portal 275 

monitors and detection systems are developed and tested.  It consists of one large room and 276 

several compartmentalized office and laboratory spaces.  Both neutron and gamma-ray sources 277 

are used for detector development and calibration procedures.  Fissionable material in 278 

Building 129 is limited to Security Category III special nuclear material. 279 

Building 227 (Accelerator Development Laboratory) 280 

Radiography operations are conducted in Building 227.  Building 227, the Accelerator 281 

Development Laboratory, is a concrete structure housing a radiofrequency quadruple accelerator 282 

in the main level and a tomographic gamma scanner and a radioactive waste drum counter in the 283 

basement.  Both of these devices use small sources (the tomographic gamma scanner uses cesium 284 

and barium sources and the drum counter uses a shielded pulsed neutron generator), or up to 285 

Security Category III special nuclear material inserted in matrices inside the drums to be used.  A 286 

shielded control room is situated in the basement adjoining the laboratory space.  The shielding is 287 

provided by a combination of both concrete and earth. 288 

Purpose and Need 289 

The purpose of this project is to remove all operations from TA-18 for security and safety 290 

reasons, primarily because it is located at the bottom of a canyon.  The NNSA must make a 291 

decision regarding the future location of TA-18 Security Category III and IV capabilities and 292 

materials.   293 
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Consistent with its decision to relocate the Security Category I and II materials and operations to 294 

the Nevada Test Site or another site, NNSA plans to close TA-18 and relocate associated 295 

Security Category III and IV mission operations elsewhere at LANL.  Therefore, NNSA needs to 296 

identify a suitable location, or locations, for relocating the remaining TA-18 capabilities and 297 

materials.  In conjunction with that action, NNSA also needs to DD&D TA-18 facilities and 298 

disposition surplus Category III and IV materials.  299 

H.1.2 Options Description 300 

This section provides a description of the options for the disposition of the remaining Security 301 

Category III and IV capabilities and materials.  It also identifies potential disposition options for 302 

TA-18 facilities.    303 

H.1.2.1 Disposition of Remaining Security Category III and IV Capabilities and Materials 304 

The following summarizes the options considered for the disposition of the remaining Security 305 

Category III and IV capabilities and materials: 306 

Option 1. Relocate the capabilities and materials within LANL.  This option would have 307 

three approaches to accommodate the capabilities and materials:  308 

Option 1a) construct a new facility at TA-55; Option 1b) construct a new facility 309 

elsewhere at LANL (for example at TA-48); or Option 1c) distribute the activities 310 

among selected facilities.  Option 1b is the preferred option. 311 

Option 2. Relocate, or reconstitute, the capabilities and materials at a site other than LANL.  312 

This option would have two approaches:  Option 2a) relocate the capabilities and 313 

materials to a facility near the Device Assembly Facility at the Nevada Test Site; 314 

or Option 2b) relocate to other facilities at another DOE site. 315 

Option 3. Keep the capabilities and materials at TA-18.  This option is encompassed by the 316 

No Action Alternative, and would continue to use some TA-18 buildings and 317 

structures. 318 

The TA-18 Relocation EIS considered and evaluated the consequences of constructing new 319 

facilities and relocating Security Category III and IV capabilities and materials to other locations 320 

within LANL.  The consequences, as presented in the TA-18 Relocation EIS, would envelop 321 

those associated with the activities for Options 1a and 1c, and for Option 3.  Option 1b is being 322 

considered as part of an integrated Radiological Sciences Institute Project and is evaluated in 323 

Appendix G, Section G.3, of this SWEIS.  Options 2a and 2b would reconstitute the operation at 324 

locations offsite to LANL and therefore are not evaluated in this SWEIS. 325 

The SHEBA critical experiment machine would not be relocated with other Security Category III 326 

and IV capabilities and materials from TA-18 to another location at LANL.  The SHEBA 327 

criticality experiment machine, because of its minimal shielding, has to be located in an isolated 328 

area away from population centers.  NNSA will analyze, through a separate NEPA action, the 329 

relocation and reconstitution of SHEBA from TA-18 to the Nevada Test Site. 330 
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NNSA is routinely exchanging and transferring equipment and materials between the various 331 

TAs.  Therefore, transferring some of the Security Category IV materials to the Nonproliferation 332 

and International Security Center or TA-35 is considered to be part of the requirements for the 333 

normal operation and would not require any project-specific NEPA documentation.  Both of 334 

these facilities are authorized to accept, store, and handle special nuclear material Security 335 

Category IV materials.  Movements of Security Category III and IV materials between TA-18 336 

and TA-55 are also considered routine operations activities at LANL. 337 

The impacts of keeping the capabilities and materials at TA-18 within LANL would be similar 338 

to, or smaller than, those evaluated in Chapter 5 of this SWEIS under the No Action Alternative.  339 

H.1.2.2 Disposition of Technical Area 18 Facilities 340 

Disposition options considered for the TA-18 building and structures include: 341 

Option 1. DD&D all building and structures; 342 

Option 2. Continue to use some buildings and structures for continued operation of Security 343 

Category III and IV activities; and 344 

Option 3. No Action, (no DD&D), keep the buildings and structures for other uses. 345 

Over the past 60 years of operations, certain areas within some of the buildings and structures at 346 

TA-18 have become contaminated with radioactive material.  At this time, the existing structures 347 

have not been completely characterized with regard to types and locations of contamination.  In 348 

addition, project-specific work plans have not been prepared that would define the actual 349 

methods, timing, or workforce to be used for the DD&D of the structures.   350 

The general processes that would be used to DD&D the structures at TA-18 would be the same 351 

as those described in the introduction of Appendix H.  The contaminated areas within the TA-18 352 

buildings comprise about 500 square feet (46 square meters) (DOE 2002c).  There are also small 353 

amounts of activation products in the concrete and metals within the walls of the critical 354 

assembly structures.  Some of the disposition work could involve technologies and equipment 355 

that have been used in similar operations, and some could use newly developed technologies and 356 

equipment.   357 

All demolition debris would be sent to disposal locations onsite or offsite.  Demolition of the 358 

uncontaminated structures would be performed using standard industry practices.  The TA-18 359 

structures are not expected to be technically difficult to demolish and waste debris would be 360 

handled, transported, and disposed of in accordance with standard LANL procedures.  A post-361 

demolition site survey would be performed in accordance with the requirements of the 362 

MARSSIM (MARSSIM 2000). 363 

H.1.3 Affected Environment and Environmental Consequences 364 

The following discussions present the potential environmental consequences from:  365 

(1) disposition of the remaining Security Category III and IV and capabilities and materials; and 366 

(2) disposition of TA-18 buildings and structures.  Detailed information about the LANL affected 367 
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environment is presented in the main body of the SWEIS.  An initial assessment of the potential 368 

impacts of the proposed project identified resource areas for which there would be no or only 369 

negligible environmental impacts.  Consequently, for environmental justice, a determination was 370 

made that no further analysis was necessary because no disproportionate impacts to low-income 371 

or minority populations would be expected. 372 

H.1.3.1 Disposition of Remaining Security Category III and IV Capabilities and Materials 373 

The environmental consequences of Security Category III and IV activities under Option 3 374 

(No Action) are similar to, or bounded by, those associated with the current activities at TA-18.  375 

Option 3 is incorporated into the No Action Alternative described in Chapter 3.  Both this 376 

SWEIS and the TA-18 Relocation EIS provide the bounding consequences associated with the 377 

No Action Alternative.  Relocation of the Security Category III and IV capabilities and materials 378 

to a facility near the Device Assembly Facility at the Nevada Test Site under Option 2 could 379 

provide a synergy between these capabilities and the Security Category I and II missions being 380 

relocated to the Nevada Test Site.  NNSA is also considering relocating, or reconstituting, the 381 

SHEBA critical assembly to another DOE site.  These actions, as well as the option of relocating 382 

Security Category III and IV capabilities and materials to another DOE site, would result in 383 

environmental consequences outside the LANL site and are therefore not evaluated in this 384 

SWEIS. 385 

The environmental consequences of actions under Options 1a or 1c, would be similar to, or 386 

bounded by, the consequences of relocating Security Category III and IV capabilities and 387 

materials evaluated in the TA-18 Relocation EIS.  That EIS evaluated the consequences of 388 

relocating Security Category III and IV capabilities and materials, except for the SHEBA, to a 389 

new facility south of TA-55.  Under Option 1a, a similar building would need to be constructed 390 

in a comparable location, leading to similar environmental consequences.  Under Option 1c, 391 

capabilities and materials would be distributed among selected facilities, including the 392 

Nonproliferation and International Security Center and TA-35 laboratories for Security 393 

Category IV missions and materials, and the Chemistry and Metallurgy Research and TA-55 394 

facilities for Security Category III and IV capabilities.  Acceptance of Security Category III and 395 

IV materials would require capabilities and materials with minimal or no modification to these 396 

facilities.  The movement of materials between the building and technical areas is considered to 397 

be part of the routine, day-to-day, operations at LANL.  Therefore, the environmental 398 

consequences of actions under Option 1c would be nil, or bounded by those of Option 1a.  The 399 

environmental consequences of actions under Option 1b are analyzed as part of the Radiological 400 

Sciences Institute at TA-48 (see Appendix G).  Option 1 is incorporated into the Expanded 401 

Operations Alternative described in Chapter 3. 402 

H.1.3.2 Disposition of Technical Area 18 Buildings and Structures 403 

This section describes the potential environmental consequences of the disposition of TA-18 404 

facilities.  This evaluation is based on the use of general industry DD&D methods and known 405 

practices that could be used for TA-18 buildings and structures.   406 

Under Option 1, all TA-18 structures and buildings would undergo DD&D.  Under Option 2, the 407 

excess buildings and structures would undergo DD&D.  Option 3 is the No Action Option for the 408 
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DD&D process.  For Option 3, the buildings and structures would either remain under 409 

surveillance and maintenance or would be occupied by other users.  For the purposes of this 410 

analysis, only the potential impacts of Option 1 are discussed, because the activities associated 411 

with this option would have the greatest potential impacts, including generating the largest 412 

volume of waste materials, and therefore bound Options 2 and 3. 413 

The environmental impacts from demolition of buildings and structures are discussed 414 

qualitatively for land resources, air quality and noise, ecological resources, cultural resources, 415 

and human health.  Quantitative impacts are presented for waste generation and its transport to 416 

local and offsite disposal sites.  For purposes of analysis, it was assumed that low-level 417 

radioactive waste could be disposed of onsite, or transported to offsite disposal facilities, such as 418 

a commercial facility in Utah.  Disposition of industrial waste and uncontaminated materials 419 

could be performed onsite or sent to local landfills. 420 

Land Resources 421 

Land resources include land use and visual resources. 422 

Land Use 423 

Facilities at TA-18 are located on a 131-acre (53-hectare) site that is situated 3 miles 424 

(4.8 kilometers) from the nearest residential area, White Rock.  Approximately 20 percent of the 425 

site has been developed.  Site facilities are located at the bottom of a canyon near the confluence 426 

of Pajarito Canyon and Threemile Canyon.  TA-18 structures include a main building, three 427 

outlying remote-controlled critical assembly buildings known as CASAs, and several smaller 428 

laboratory, nuclear material storage, and support buildings.  A security fence to aid in physical 429 

safeguarding of special nuclear material bounds the entire site.  The Cerro Grande Fire threatened 430 

structures at TA-18; however, no permanent buildings were damaged or destroyed (DOE 2002c). 431 

The generalized land use categories within which TA-18 is located are depicted in Chapter 4, 432 

Figure 4–4 and include the Nuclear Materials Research and Development and Reserve 433 

(LANL 2003d).  According to the Comprehensive Site Plan for 2001, TA-18 falls within the 434 

Pajarito Corridor East Development Area (LANL 2001a).  The Plan indicates that much of 435 

TA-18 (including all developed portions) is designated as a No Development Zone (Hazard). 436 

DD&D Impacts—DD&D of TA-18 buildings and structures could result in an overall change in 437 

the land use designation of the area.  Although not shown on future land use maps of the site 438 

(LANL 2003d), the Nuclear Materials Research and Development designation could be changed 439 

such that the entire area would be designated as Reserve.  Since the area would not be 440 

redeveloped following DD&D, there would be no conflict with the Pajarito Corridor East 441 

Development Area designation of much of the site.  442 

Visual Environment 443 

Since surrounding canyon walls rise approximately 200 feet (61 meters) above the site, TA-18 is 444 

not visible from any offsite location (DOE 2002c). 445 
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DD&D Impacts—DD&D activities could have short-term adverse impacts on visual resources 446 

due to the presence of heavy equipment and an increase in dust.  Since TA-18 is located on the 447 

bottom of the Pajarito Canyon and the surrounding canyon walls essentially mask the buildings, 448 

no offsite visual impacts are expected.  Once buildings and structures are removed and the site 449 

restored, including grading and planting of native species, the canyon bottom would present a 450 

natural appearance and, given time, would blend with previously undisturbed portions of the TA. 451 

Geology and Soils 452 

DD&D of the TA-18 facilities would result in disturbance of approximately 6.7 acres 453 

(2.7 hectares) and excavation of approximately 223,000 cubic yards (170,000 cubic meters) of 454 

soil.  Because the soil was previously disturbed for facility construction, there would be no 455 

impact to native LANL soils.  If uncontaminated, the excavated soils would be stockpiled for use 456 

as backfill either at TA-18 or elsewhere at LANL.  If the soil is to be stockpiled for longer than a 457 

few weeks, the stockpiles should be seeded or managed as appropriate to prevent erosion and 458 

loss of the resource.  In addition, care would be taken to employ all necessary erosion control 459 

best management practices during and following DD&D to limit impact on soil resources 460 

adjacent to the building sites.  If contaminated, the soil would be disposed of as appropriate. 461 

Water Resources 462 

TA-18 facilities use domestic and industrial water, but the effluent from these sources has been 463 

pumped to the TA-46 Sanitary Wastewater Systems Plant and the TA-50 Radioactive Liquid 464 

Waste Treatment Facility, as appropriate.  There has been no effluent discharged from TA-18 465 

directly to the environment.  Water usage at TA-18 has not been metered, but is expected to be 466 

average for laboratory and office facilities.  Stormwater from the TA-18 buildings, roads, and 467 

parking lots drains into or falls within Pajarito Canyon.  There are no underground or above-468 

ground fuel storage tanks at the facility (DOE 2002c). 469 

Parts of TA-18 lie within the 100-year floodplain for Pajarito Canyon.  The building that houses 470 

SHEBA is partially within the floodplain boundary, although that assembly is only located at the 471 

facility during experiments.  After the Cerro Grande Fire, high volumes of stormwater flow were 472 

expected through Pajarito Canyon, so a flood retention structure and a steel diversion wall were 473 

constructed upstream of TA-18 to minimize the possibility of flooding.  When the watershed that 474 

drains into Pajarito Canyon returns to more stable conditions, these structures may be removed 475 

(DOE 2002d). 476 

DD&D Impacts—DD&D activities would have little or no effect on water use or resources.  477 

Water use would be transferred to the other locations at LANL where TA-18 operations would be 478 

relocated.  Most structures at TA-18 would be removed, which would remove potential 479 

contamination sources from an area where they could possibly be flooded.  This would include 480 

removal of the steel diversion wall installed after the Cerro Grande Fire.  Although the possibility 481 

of floodwater mobilizing contaminants from the buildings is remote, complete removal of this 482 

potential contaminant source would ensure protection of surface water quality. 483 

DD&D activities would not result in the disturbance of watercourses or generation of liquid 484 

effluents that would be released to the surrounding environment.  A Stormwater Pollution 485 
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Prevention Plan using best management practices, such as silt fences and hay bales, would be 486 

used during the DD&D project to ensure that fine particulates would not be transported by 487 

stormwater into surface water channels in the Pajarito Canyon.  Potable water use at the site 488 

would be limited to that necessary for equipment washdown, dust control, and sanitary facilities 489 

for workers.  Impacts of DD&D activities on groundwater should be minimal, because surface 490 

water would be collected and properly disposed of. 491 

Air Quality and Noise 492 

Air Quality 493 

Nonradiological air pollutant emissions from TA-18 include criteria pollutants from various 494 

small fuel-burning sources and toxic chemicals.  Use of toxic pollutants has been reduced in 495 

recent years and, in 2003, chemical use was limited to propane (LANL 2004d).  Actual emissions 496 

vary by year with the amounts of chemicals used.  The use of toxic chemicals at TA-18 has not 497 

been shown to have an adverse impact on air quality. 498 

The primary radiological emissions from TA-18 Security Category III and IV activities would be 499 

the radioactive noble gas activation (argon-41) generated during SHEBA operations.  After 500 

removal of the SHEBA critical assembly (in 2009), no gaseous radionuclide would be present or 501 

generated at TA-18. 502 

DD&D Impacts—DD&D of the buildings and structures would result in emissions associated 503 

with vehicle and equipment exhausts, as well as radiological and particulate (dust) emissions 504 

from demolition activities.  These air pollutant emissions would not be expected to result in 505 

exceedances of ambient air quality standards, although they could result in elevated 506 

concentrations of particulate matter near the demolition site for short periods. 507 

No releases of gaseous radionuclides are anticipated from DD&D.  DD&D would generate very 508 

small amounts of particulate air emissions (dust) from size reduction of metal and concrete 509 

within the buildings.  The dust could include lead, asbestos, and a small amount of radionuclides, 510 

primarily radioactive cobalt-60 isotopes from activation.  Any emissions of contaminated 511 

particulates would be reduced by the use of plastic draping and contaminant containment coupled 512 

with high-efficiency particulate air filters.  The location of TA-18 in the canyon bottom limits the 513 

transport of, and promotes the deposition of, airborne particulates, thus reducing the 514 

concentration of airborne particulates at the site boundary. 515 

Noise 516 

Noise sources from TA-18 operations include heat ventilation and air conditioning equipment, 517 

and vehicles.  Noise impacts on the public from the operations in this area are limited to 518 

employee and other traffic. 519 

DD&D Impacts—Construction noise at LANL is common, and noise levels during demolition 520 

activities would be consistent with those typical of construction activities.  As appropriate, 521 

workers would be required to wear hearing protection to avoid adverse effects on hearing.  522 

Noninvolved workers at the edges of the mesas above TA-18 could hear the activities below; 523 

however, the level of noise would not be distracting.  Some wildlife species may avoid the 524 
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immediate vicinity of TA-18 as demolition proceeds due to noise; however, any effects on 525 

wildlife resulting from noise associated with demolition activities would be temporary.  Upon 526 

completion of DD&D, there would be a minor reduction in noise. 527 

Ecological Resources 528 

This section addresses the ecological setting (terrestrial resources, wetlands, aquatic resources, 529 

and protected and sensitive species) of TA-18.  Ecological resources of LANL as a whole are 530 

described in Section 4.5 in this SWEIS, and the vegetation zones are depicted in Figure 4–25. 531 

TA-18 is located in the Pinyon (Pinus edulis Engelm.)-Juniper (Juniperus monosperma 532 

[Engelm.] Sarg.) Woodland vegetation zone, although Ponderosa Pine (Pinus ponderosa P. & C. 533 

Lawson) forest is present along north-facing canyon walls.  Approximately 20 percent of the TA 534 

is developed.  Due to the presence of security fencing, no large animals would be found within 535 

developed portions of TA-18 (DOE 2002c); however, elk (Cerus elaphus) have been seen within 536 

other parts of the TA.  The more northwesterly portions of TA-18 were burned at a low or 537 

unburned severity level as a result of the Cerro Grande Fire.  At this level, seed sources should 538 

remain viable (DOE 2000).  539 

There are no wetlands located within TA-18; however, nine wetlands have been delineated 540 

within Pajarito Canyon (TA-36) just to the east (ACE 2005).  These wetlands total 15.2 acres 541 

(6.2 hectares).  Plants found within these wetlands include coyote willow (Salix exigua Nutt.), 542 

Baltic rush (Juncus balticus Wildl.), sedges (Carex spp.), common spike rush (Eleocharis 543 

palustris (L.) Roemer & Schultes), American speedwell (Veronica americana Schwein. ex 544 

Benth), and cattail (Typha spp,).  There are no aquatic resources located within TA-18 545 

(DOE 2002c). 546 

TA-18 falls within portions of the Threemile Canyon and Pajarito Canyon Mexican spotted owl 547 

(Strix occidentalis lucida) Areas of Environmental Interest.  However, none of the TA-18 548 

structures are in core habitat, and only CASAs 1 and 2 are in buffer habitat for the Threemile 549 

Canyon Area of Environmental Interest.  TA-18 does not fall within Areas of Environmental 550 

Interest for the bald eagle (Haliaeetus leucocephalus) or southwestern willow flycatcher 551 

(Empidonax traillii extimus) (LANL 2000b).  However, the project is located 890 feet 552 

(267 meters) upstream from the southwestern willow flycatcher Area of Environmental Interest 553 

(LANL 2006b). 554 

DD&D Impacts—All DD&D activities would take place within the previously fenced and 555 

developed area of TA-18 that contains little wildlife habitat.  Wildlife in canyon lands adjacent to 556 

TA-18 could be intermittently disturbed by construction activity and noise during the demolition 557 

period when heavy equipment would be used to raze structures, remove building foundations and 558 

buried utilities, excavate contaminated soil, and transport wastes to disposal sites.  Species most 559 

likely to be affected are those commonly associated with the Pinyon-Juniper Woodland 560 

community within which TA-18 is located.  Due to the presence of wetlands downstream from 561 

TA-18, a Floodplain-Wetlands Assessment would need to be performed prior to DD&D 562 

activities taking place.  Implementation of best management practices during the demolition 563 

phase would prevent potentially sediment-laden runoff from reaching the wetlands.  Ultimately, 564 
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the canyon habitat could be restored using native species (which would have a beneficial effect 565 

on area wildlife) if the site were not used for other LANL-related purposes. 566 

Potential impacts to the Mexican spotted owl were evaluated in a biological assessment prepared 567 

by DOE.  This assessment noted that although CASA 1 and 2 are 980 feet (294 meters) and 568 

680 feet (204 meters), respectively, from the nearest core boundary, noise levels in the core 569 

habitat would be elevated somewhat more than 6 decibels (A-weighted) [dB(A)] above 570 

background levels.  However the report concluded that DD&D activities may affect, but are not 571 

likely to adversely affect, the Mexican spotted owl provided reasonable and prudent alternatives 572 

are implemented.  Reasonable and prudent alternatives include muting all trucks and heavy 573 

equipment, reseeding and erosion protection, and not removing trees with a diameter at breast 574 

height greater than 8 inches (20 centimeters) without approval (LANL 2006b).  The U.S. Fish 575 

and Wildlife Service has concurred with this assessment (see Chapter 6, Section 6.5.2).  576 

With respect to the bald eagle, the DOE biological assessment noted that DD&D of TA-18 577 

facilities would have no effect since the project would not remove any bald eagle foraging 578 

habitat.  As noted above, the project would take place upstream from the southwestern willow 579 

flycatcher Area of Environmental Interest.  Provided that reasonable and prudent alternatives are 580 

implemented, the biological assessment concluded that the proposed project may affect, but is 581 

not likely to adversely affect, the southwestern willow flycatcher.  Reasonable and prudent 582 

alternatives would include the use of appropriate soil erosion best management practices to 583 

ensure that sedimentation of downstream wetlands does not occur (LANL 2006b).  The U.S. Fish 584 

and Wildlife Service has concurred with the biological assessment as it relates to the bald eagle 585 

and southeastern willow flycatcher (see Chapter 6, Section 6.5.2). 586 

Human Health 587 

DD&D Impacts—The primary source of potential consequences to workers and members of the 588 

public would be associated with the release of radiological contaminants during the demolition 589 

process.  The only radiological effect on noninvolved workers or members of the public would be 590 

from radiological particulate air emissions.  Any emissions of contaminated particulates would 591 

be reduced by the use of plastic draping and contaminant containment coupled with high-592 

efficiency particulate air filters.  Contaminant releases of radioactive particulates from 593 

disposition activities are expected to be lower than releases from past TA-18 operations. 594 

Because of their age, it is anticipated that the demolition of the TA-18 buildings and structures 595 

would involve removal of some asbestos-contaminated material.  Removal of asbestos-596 

contaminated material would be conducted according to existing asbestos management programs 597 

at LANL in compliance with strict asbestos abatement guidelines.  Workers would be protected 598 

by personal protective equipment and other engineered and administrative controls, and no 599 

asbestos would likely be released that could be inhaled by members of the public. 600 

DD&D is estimated to require 43,330 person-hours.  The DOE and LANL limit for the annual 601 

worker exposure is 5 rem (Title 10 Code of Federal Regulations [CFR] Part 835), with an 602 

administrative control level of 2 rem (DOE 1999c).  The worker dose during DD&D would be 603 

less than that of normal operations, or less than 100 millirem per person, annually. 604 
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For nonradiological impacts, based on the expected labor hours and DOE and national 605 

construction safety statistics, the DD&D of the TA-18 structures could result in an estimated 606 

two recordable injuries.  No construction fatalities would be expected.  Potential impacts from 607 

hazardous and toxic chemicals would continue to be prevented through the use of administrative 608 

controls and equipment. 609 

Cultural Resources 610 

Archeological Resources and Historic Buildings and Structures.  TA-18 contains three types of 611 

archaeological cultural resource sites that have been determined to be eligible for the National 612 

Register of Historic Places.  These include approximately 40 cavates, a rock shelter, and a 613 

historic structure of the Homestead Period (the Ashley Pond cabin).  All of these sites have been 614 

determined to be eligible for listing on the National Register of Historic Places.  Extensive 615 

erosion and stormwater control efforts initiated after the Cerro Grande Fire have had beneficial 616 

effects on the historic Ashley Pond cabin.  This structure was surrounded by concrete barriers 617 

and sandbags to prevent damage from debris carried by stormwater runoff.  Construction of a 618 

flood retention structure upstream also provides the Ashley Pond cabin additional protection 619 

from flooding (DOE 2002c).  620 

TA-18 contains 60 buildings and structures dating to the Manhattan Project through the early 621 

Cold War period.  Three of these buildings have been identified as eligible for listing on the 622 

National Register of Historic Places, including the Slotin Building (TA-18-1) and two other 623 

buildings (TA-18-2 and TA-18-5). 624 

DD&D Impacts—Three archaeological resources sites found at TA-18 (a rock shelter, a cavate 625 

complex, and the Ashley Pond cabin) have been determined to be eligible for listing on the 626 

National Register of Historic Places.  These resources are currently protected from disturbance 627 

and would continue to be protected during DD&D; thus, there would be no impact to 628 

archaeological resources.  Only three LANL-associated buildings within TA-18 have been 629 

identified as National Register of Historic Places-eligible.  However, there are other potentially 630 

significant historic buildings within TA-18 that have yet to be assessed for National Register of 631 

Historic Places eligibility status.  A formal eligibility assessment of these buildings must be 632 

conducted prior to any demolition activities.  Additionally, prior to any demolition activities, 633 

DOE, in conjunction with the New Mexico State Historic Preservation Office, would implement 634 

documentation measures such as preparing a detailed report containing the history and 635 

description of the affected properties.  These measures would be incorporated into a formal 636 

Memorandum of Agreement between DOE and the New Mexico Historic Preservation Division 637 

in order to resolve adverse effects to eligible properties.  The Advisory Council on Historic 638 

Preservation would be notified of the Memorandum of Agreement and would have an 639 

opportunity to comment. 640 

Traditional Cultural Properties.  Consultations to identify Traditional Cultural Properties were 641 

conducted with 19 American Indian tribes and two Hispanic communities in connection with the 642 

preparation of the Site-Wide Environmental Impact Statement for Continued Operation of the 643 

Los Alamos National Laboratory, Los Alamos, New Mexico (1999 SWEIS) (DOE 1999a).  As 644 

noted in Section 4.8.3 of the 1999 SWEIS, Traditional Cultural Properties are present throughout 645 

LANL and adjacent lands.  While specific features or locations are not identified in order to 646 
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protect such sites, no Traditional Cultural Properties would be expected within developed areas 647 

of TA-18. 648 

DD&D Impacts—Impacts on Traditional Cultural Properties would not be expected since such 649 

resources do not occur within developed portions of TA-18.  However, the removal of structures 650 

at the TA could have a positive impact on any such resources located nearby since the area would 651 

present a less disturbed appearance than is presently the case. 652 

Socioeconomics and Infrastructure 653 

Major utility infrastructure (electric power, natural gas, and water) is available at TA-18 to 654 

provide service to existing facilities.  The cessation of activities within TA-18 and the DD&D of 655 

TA-18 buildings and structures would include the removal or abandonment of existing utility 656 

corridors that serve the affected facilities.  TA-18 operations have historically required about 657 

2,840 megawatt-hours of electricity, 7 decatherms (equivalent to about 7,000 cubic feet 658 

[200 cubic meters]) of natural gas, and 3.9 million gallons (15 million liters) of water annually 659 

(DOE 2002c). 660 

DD&D Impacts—Activities associated with DD&D of TA-18 facilities are expected to require 661 

273,000 gallons (1.03 million liters) of liquid fuels and 8.4 million gallons (32 million liters) of 662 

water.  DD&D activities would be staggered over an extended period of time.  As a result, 663 

impacts of these activities on LANL’s utility infrastructure are expected to be minor on an 664 

annualized basis.  Standard practice dictates that utility systems serving individual facilities are 665 

shut down as they are no longer needed.  As DD&D activities progress, interior spaces, including 666 

associated equipment, piping, and wiring, would be removed prior to final demolition.  Thus, 667 

existing utility infrastructure would be used to the extent possible and would then be 668 

supplemented or replaced by portable equipment and facilities as DD&D activities proceed, as 669 

previously discussed for construction activities. 670 

Waste Management 671 

The total amount of waste generated from the disposition of the buildings and structures is 672 

estimated to be 21,900 cubic yards (16,700 cubic meters).  This estimate does not include the 673 

amount of waste generated by the demolition of the parking lot or by soil removal.  Waste types 674 

and quantities generated by removal of the structures would be within the capacity of existing 675 

waste management systems, and would not result in substantial impact to existing waste 676 

management disposal operations.  Table H–1 summarizes the waste types and volumes expected 677 

to be generated during demolition activities.  About 21 percent of the waste produced during 678 

DD&D activities would be bulk low-level radioactive wastes, all of which could be transported 679 

offsite for disposal.  For the purpose of analysis, this SWEIS evaluates both the onsite and offsite 680 

disposal options for low-level radioactive waste to ensure that the potential environmental 681 

consequences of potential waste management options have been bounded. 682 
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Table H–1  Estimated Waste Volumes (cubic yards) 683 

Low Specific 
Activity Waste Mixed Low-Level Waste Solid a Hazardous Asbestos 

4,700 5 17,100 20 55 
a Includes construction, demolition, and sanitary waste. 
Note:  To convert waste volumes to cubic meters, multiply by 0.76456. 
 

• Option 1.  Under this option, NNSA would pursue offsite disposal of low-level 684 

radioactive waste resulting from DD&D of the buildings and structures including 685 

concrete, soil, steel, and personal protective equipment.  Both the Nevada Test Site 686 

facilities for waste disposal and an existing commercial facility at Clive, Utah, have the 687 

capacity to accept the anticipated amount of these types of waste.  Under this option, 688 

there would be little reduction of LANL’s remaining low-level radioactive waste disposal 689 

capacity at TA-54 Area G. 690 

• Option 2.  Under this option for waste disposal, low-level radioactive waste would be 691 

disposed of onsite at LANL at TA-54 Area G.  The current footprint is expected to be 692 

adequate for the amount of low-level radioactive waste that would be generated by these 693 

DD&D activities, but implementing this option would reduce the remaining capacity at 694 

Area G. 695 

All other wastes generated by DD&D activities would be handled, managed, packaged, and 696 

disposed of in the same manner as the same wastes generated by other activities at LANL.  Most 697 

mixed low-level radioactive waste generated at LANL is sent offsite to other DOE or commercial 698 

facilities for treatment and disposal.   699 

Small amounts of hazardous waste would also be generated during DD&D activities.  These 700 

wastes would be handled, packaged, and disposed of according to LANL’s hazardous waste 701 

management program.  This amount of waste is within the capacity of LANL’s hazardous waste 702 

management program. 703 

TA-18 uses lead shielding and beryllium metal in their experiments.  These metals are expected 704 

to move with the experiments to new locations.  It is expected that some of the materials would 705 

be categorized as excess inventory requiring disposal.  If that is the case, the volume of this 706 

excess and potentially contaminated metal would be within the storage capacity at LANL, and 707 

would be managed and disposed of consistent with LANL’s hazardous waste management 708 

program. 709 

The generated solid waste could also be managed at the Los Alamos County landfill or could be 710 

transported to an offsite landfill.  For the purposes of analysis, it was assumed that these wastes 711 

would be disposed of at an offsite location. 712 

713 
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DD&D would generate about 55 cubic yards (41 cubic meters) of nonradiological asbestos 713 

waste.  This waste would be packaged according to applicable requirements and sent to the 714 

LANL asbestos transfer station for shipment offsite to a permitted asbestos disposal facility along 715 

with other asbestos waste generated at LANL.  It is not expected that the anticipated amount of 716 

waste would be beyond the disposal capacity of existing disposal facilities. 717 

The TA-18 Relocation EIS (DOE 2002c) identified about 9 tons (8.5 metric tons) of natural 718 

uranium, depleted uranium and thorium that would not be relocated with the critical experiment 719 

machines to the Nevada Test Site.  During DD&D of TA-18, LANL staff would relocate those 720 

materials that are required to support LANL operational capabilities to another part of LANL, or 721 

re-classify the materials as waste and dispose of them accordingly.  No materials (depleted or 722 

natural uranium, thorium, or other bulk materials) would remain at TA-18. 723 

Transportation 724 

DD&D wastes would need to be transported to storage or disposal sites.  These sites could be at 725 

LANL or an offsite location.  Based upon this analysis, no excess fatal cancers are likely to result 726 

from this activity.  Transportation has potential risks to workers and the public from incident-free 727 

transport, such as radiation exposure, because the waste packages are transported along the 728 

highways.  There is also increased risk from traffic accidents (without release of radioactive 729 

material) and radiological accidents (in which radioactive material is released).  730 

The effects from incident-free transportation of demolition wastes under both waste options for 731 

the worker population and the general public are presented as collective dose in person-rem 732 

resulting in excess latent cancer fatalities (LCFs) in Table H–2.  Based on this table, the risk for 733 

development of excess LCFs is highest for workers and the public under the offsite disposition 734 

option.  This is because the dose is proportional to the duration of transport, which in turn is 735 

proportional to travel distance.  This would lead to a highest dose and risk from disposal at the 736 

Nevada Test Site, which is the farthest from TA-18. 737 

Table H–2  Incident-Free Transportation Impacts – Technical Area 18 Decontamination, 738 

Decommissioning, and Demolition 739 

Crew Public 

Disposal Option 
 Low-level Radioactive 

Waste Disposal Location 
Collective Dose  
(person-rem) Risk (LCFs) 

Collective Dose  
(person-rem) Risk (LCFs) 

Onsite disposal LANL TA-54 0.001 6 × 10-7 0.0002 1 × 10-7 

Nevada Test Site 0.40 2 × 10-4 0.08 5 × 10-5 Offsite disposal 

Commercial Facility 0.35 2 × 10-4 0.07 4 × 10-5 

LCF = latent cancer fatality, TA = technical area. 
 

 740 

741 
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Accidents could occur in all phases of activities during DD&D, including onsite and offsite 741 

transportation, deactivation, disassembly, characterization, and packaging of waste for disposal.  742 

Once materials and equipment were removed, there would be no potential for any radiological 743 

accident release.  Any potential for a radiological accident during equipment removal would be 744 

bounded by those of operational accidents analyzed in this SWEIS (see Chapter 5) and the TA-18 745 

Relocation EIS (DOE 2002c).  Two sets of accidents were analyzed:  industrial and 746 

transportation accidents.  747 

Two types of transportation accidents were evaluated:  traffic-related accidents without release of 748 

radioactive wastes, and cargo-related accidents in which radioactive wastes would be released.  749 

Traffic accident risks were evaluated in terms of traffic fatalities, and the cargo or radiological 750 

accident risks were presented in terms of excess LCF from exposure to radioactive materials.  751 

The analysis assumed that all generated nonradiological wastes would be transported to offsite 752 

disposal facilities. 753 

Table H–3 presents the impacts from traffic and radiological accidents.  The results indicate that 754 

no traffic fatalities and no excess LCFs would likely occur from the activities during DD&D of 755 

TA-18. 756 

Table H–3  Transportation Accident Impacts – Technical Area 18 Decontamination, 757 

Decommissioning, and Demolition 758 

Accident Risks  Low-level Radioactive 
Waste Disposal 

Location a Number of Shipments b 
Distance Traveled 

(million kilometers) 
Radiological 
(excess LCF) 

Traffic 
 (fatalities) 

LANL TA-54 1,234 0.41 Not applicable c 0.0049 

Nevada Test Site 1,234 1.1 5.0 × 10-8 0.012 

Commercial Facility 1,234 1.0 3.7 × 10-8 0.011 

LCF = latent cancer fatality, TA = technical area. 
a All nonradiological wastes would be transported offsite. 
b Only 22 percent of shipments are radioactive wastes, others include 77.5 percent for industrial and sanitary waste, and about 

0.05 percent for asbestos and hazardous wastes. 
c No traffic accident leading to releases of radioactivity for onsite transportation is hypothesized. 
Note:  To convert kilometers to miles, multiply by 0.621. 
 

H.2 Technical Area 21 Structure Decontamination, Decommissioning, and Demolition 759 

Project Impact Assessment 760 

This section provides information on the environmental effects of the proposed DD&D of TA-21 761 

buildings at LANL.  Section H.2.1 provides background information on TA-21 and its buildings, 762 

and describes the purpose and need for TA-21 DD&D, an action that would reduce ongoing 763 

surveillance and maintenance costs and allow investigation of potential release sites2 located 764 

beneath the buildings.  Section H.2.2 provides a description of the options to address the TA-21 765 

buildings.  Section H.2.3 describes the affected environment at TA-21 and presents an impacts 766 

assessment for the options to DD&D, as well as the No Action Option.  Chapter 4 of this SWEIS 767 

                                                 
2 For this SWEIS, a potential release site means a site suspected of releasing or having the potential to release contaminants 
(radioactive, chemical, or both).  Potential release site is a general term that includes solid waste management units and 
areas of concern that are cited and defined in the Compliance Order on Consent (Consent Order) that was entered into on 
March 1, 2005, by DOE, the management and operating contractor for LANL, and the State of New Mexico. 
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presents an overall description of the affected environment at LANL and TA-21.  Any unique 768 

characteristics of LANL and TA-21 not covered in Chapter 4 that would be affected by the 769 

proposed DD&D of TA-21 buildings are presented here. 770 

As DD&D and remediation of potential release sites progresses in TA-21, the status of buildings, 771 

utilities, and contaminated sites will evolve.  The analysis of impacts in this section is based on 772 

the status as of approximately the end of 2005.  As of the issuance of this SWEIS, conditions 773 

may have changed with respect to building occupancy, building status, and availability of 774 

utilities.  For example, operating facilities may have been placed in surveillance and maintenance 775 

status, personnel may have been moved out of buildings to another location at LANL, and 776 

utilities may have been terminated to certain buildings. 777 

H.2.1 Introduction and Purpose and Need for Agency Action 778 

The purpose of this project-specific analysis is to provide an assessment of impacts from the 779 

DD&D of TA-21 buildings and structures.  This section provides background information on the 780 

DD&D activities, the purpose and need of the action, and a summary of related NEPA actions. 781 

Background 782 

TA-21 covers about 312 acres (126 hectares) at the northern portion of LANL adjacent to the 783 

Los Alamos Airport, principally on the DP Mesa.  It contains a total of about 65 buildings and 784 

structures with a cumulative area of 239,000 square feet (22,200 square meters) (LANL 1999).  785 

The central area of TA-21 consists of groups of buildings and support facilities divided into two 786 

areas known as the DP West and DP East sites (sometimes collectively referred to as the “DP 787 

Site”).  Figure H–3 and Figure H–4 show the locations of buildings and potential release sites in 788 

DP West and DP East, respectively. 789 

The DP Site was built late in the Manhattan Project, in 1945, as the principal location for the 790 

LANL Plutonium Processing Facility.  Buildings at DP West were used for plutonium recovery, 791 

precipitation, conversion, purification, reduction, metal casting and machining, and liquid 792 

radioactive waste treatment.  Later, the buildings were converted for research on uranium 793 

hydride, enriched uranium fuel elements, and plutonium fuels service and development.  During 794 

the 1970s, LANL transferred the process activities from DP West to facilities at TA-55, and 795 

removed the remaining process equipment.  In 1996, large portions of two of the buildings, 796 

21-0003 and 21-0004, were demolished. 797 

The DP West buildings center on a core group of buildings running west to east:  798 

Buildings 21-0210, 21-0002, 21-0003, 21-0004, 21-0005, and 21-0150.  Planning for DD&D is 799 

in process for Building 21-0210.  The remainder of these structures were process buildings 800 

designed for work with uranium and transuranic materials.  The buildings have below-grade 801 

unlined concrete “troughs” that contain waste and process piping.  The older buildings are 802 

pre-engineered steel frame metal lath and plaster buildings with metal exterior sidings and roofs.  803 

Building 21-0150 is concrete column construction with exterior walls of concrete masonry unit 804 

construction (LANL 1999). 805 
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 806 
Figure H–3  Technical Area 21 Map of DP West Buildings and Potential Release Sites 807 

 808 
Figure H–4  Technical Area 21 Map of DP East Buildings and Potential Release Sites 809 
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Although most of the highly contaminated process equipment such as gloveboxes, glovebox 810 

ducts and filter plenums, and process tanks have been removed, small amounts of equipment 811 

such as fume hoods, waste tanks, sections of duct, and air filtration equipment remain.  A small 812 

quantity of highly contaminated process piping remains, particularly in the troughs.  This piping 813 

is likely contaminated with transuranic nuclides.  The buildings are being operated at a minimum 814 

surveillance and maintenance level, involving only those actions that are necessary to prevent 815 

environmental releases or hazards to surveillance workers.  In practice this means that the heat 816 

and ventilation services are shutdown and the lights, electrical power, and fire suppression 817 

systems remain active.  Maintenance is insufficient to prevent slow deterioration of the structure 818 

and deterioration of protective coatings (paint) applied to contaminated building surfaces.  NNSA 819 

maintains radiological and access controls for the buildings consistent with the presence of high 820 

levels of fixed contamination.3  Previous DD&D projects demolished most of Buildings 21-0003 821 

and 21-0004 in the 1990s, with the only portions remaining being the central corridor areas.  A 822 

number of lesser structures directly supported the larger buildings, mostly by providing utility 823 

services and corridor access between buildings (LANL 1999). 824 

Two other DP West buildings, 21-0257 and the 21-0286 slab, are located within or adjacent to 825 

Material Disposal Area (MDA) T, and the DD&D approach for those structures would be closely 826 

coordinated with the remediation approach for that MDA.  Building 21-0286 was a former 827 

storage vault and warehouse, and the slab is minimally contaminated.  Building 21-0257, the 828 

TA-21 Liquid Radioactive Waste Treatment Facility, provided pretreatment of liquid radioactive 829 

wastes prior to their transfer to the TA-50 Liquid Radioactive Waste Treatment Facility for final 830 

treatment.  During 2001, the two-mile long, single-walled transfer line, dedicated to the transfer 831 

of radioactive liquid wastes from the TA-21 tritium facilities to the TA-50 Liquid Radioactive 832 

Waste Treatment Facility, was taken out of service, flushed, drained, and capped.  The small 833 

volumes of liquid waste pretreated at the TA-21 Liquid Radioactive Waste Treatment Facility 834 

were transported from TA-21 to TA-50 or TA-53 by truck for final treatment and disposal 835 

(LANL 2004c).  The disposition of any contaminated effluent piping would be addressed as an 836 

environmental remediation activity. 837 

DP East buildings historically supported polonium and actinium initiator research and 838 

production, and research on coatings of reactor fuels for the Rover Program.  Since 1977, the 839 

buildings have been used for tritium handling, processing, and storage to support the Tritium Key 840 

Facility tritium research and technology mission.  The remainder of TA-21 surrounds the DP 841 

East and DP West sites and includes various infrastructure and support buildings and structures. 842 

Figure H–5 provides an aerial view of DP East and DP West and their relationship to the 843 

western portion of TA-21 and the Los Alamos townsite. 844 

The DP East process buildings are 21-0155, 21-0152, and 21-0209.  Buildings 21-0155 and 845 

21-0152, the Tritium Systems Test Assembly Buildings, were originally used for polonium-210 846 

initiator research, and were converted for use in the tritium program in 1977.  They are primarily 847 

production facilities with presses, furnaces, and tritium trapping equipment (LANL 1999).  848 

Beryllium was used in Building 21-0152 in conjunction with polonium for the Initiator Research 849 

                                                 
3 “Fixed contamination” refers to residual radioactive materials that are not easily removed from a surface.  In many cases, the 
contamination may be “fixed” in place with paint.   
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Development Project.  Building 21-209, the Tritium Science and Fabrication Facility, holds some 850 

process equipment, but also contains gloveboxes, laboratory equipment, change rooms, and 851 

administrative areas; it was never used for processing transuranic materials (LANL 1999).  A 852 

number of support structures, the largest being Buildings 21-0166, 21-0167, 21-0213, and 853 

21-0370, provide mechanical equipment, exhaust filtration, and warehouse support. 854 

 855 

Figure H–5  Aerial Photograph of the DP East and  856 

DP West Sites, Looking West (1995) 857 

Building 21-0152 and portions of Building 21-0155 are 1945-era pre-engineered steel frame, 858 

metal lath and plaster buildings with metal exterior siding and roofs.  Buildings 21-0155 and 859 

21-0209 contain concrete columns with concrete masonry units and brick exterior walls, and 860 

built-up roofing (LANL 1999).  The equipment in these two buildings contained accountable 861 

quantities of radioactive material that is assumed to be removed in the deactivation operations 862 

prior to DD&D. 863 

LANL staff has essentially completed the transfer of the tritium handling and storage mission 864 

from the DP East process buildings.  Many of the remaining TA-21 buildings have been used for 865 

administrative or logistics support (such as general offices, warehouses and maintenance shops).  866 

There are numerous inactive buildings and structures that are largely unused and awaiting 867 

DD&D.  Particularly prominent items include two water towers and water supply pumps and 868 

equipment that support the domestic water system.  There are a number of warehouse facilities, 869 

sludge drying beds adjacent to the now unused sewage treatment plant, a steam plant that 870 

supplies heat to process and office facilities within the TA-21 area, electrical substations, 871 

chemical tanks and piping, security buildings, and additional miscellaneous utilities.  There are 872 

also other nonbuilding “structures” such as roads and parking lots, various types of fences and 873 
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security systems, utility poles, light poles, steam lines, and other miscellaneous features 874 

(LANL 1999).  A natural gas pipeline currently supplies the steam plant and furnace facilities of 875 

DP East and serves as a secondary supply of natural gas to TA-53. 876 

Access to the TA-21 facilities is via DP Road, which connects with New Mexico (NM) 502 at 877 

the edge of the Los Alamos business district.  Access from TA-21 to the remainder of the LANL 878 

facility is either west along NM 502 (Trinity Drive) and Diamond Drive to TA-3, or east on 879 

NM 502 to NM 4.  The route east on NM 502 is steep and curved and not recommended for truck 880 

traffic. 881 

The Consent Order issued on March 1, 2005, establishes requirements for the investigation and 882 

cleanup of environmental contamination at LANL (NMED 2005a).  TA-21 contains five MDAs, 883 

and over 60 potential release sites, many related to TA-21 buildings.  For example, the Liquid 884 

Radioactive Waste Treatment Facility in 21-0257 contains many treatment and holding tanks that 885 

are designated as solid waste management units under the Consent Order and is included in the 886 

area specified for MDA T corrective action.  The process buildings were originally constructed 887 

with below-grade waste piping contained in concrete troughs; these troughs are being 888 

investigated as potential release sites.  There are additional known or suspected contaminant 889 

release sites next to or underneath the process buildings that are subject to investigation and 890 

corrective actions as part of the NNSA response to the Consent Order. 891 

To allow a thorough and complete investigation of existing TA-21 potential release sites, NNSA 892 

would remove a number of the larger remaining TA-21 structures to allow reasonable access to 893 

nearby potential release sites and areas that are currently obstructed.  Utility infrastructure also 894 

would need to be removed to allow access to additional areas.  Schedules and activities for 895 

investigating each impacted potential release site would need to be integrated with the DD&D 896 

schedules of the obstructing buildings.  The Consent Order requires that DOE complete all 897 

corrective actions within the Los Alamos and Pueblo watershed by 2011.  Building 21-0257 is 898 

collocated with MDA T, where final remedial action is scheduled in 2009 (NMED 2005a). 899 

Areas in TA-21 are also designated for potential reutilization under Public Law 105-119.  900 

Section 632 of that law directed DOE to convey land at or in the vicinity of LANL to the County 901 

of Los Alamos or transfer land to the U.S. Department of the Interior in trust for the Pueblo of 902 

San Ildefonso.  DOE identified a number of tracts and subtracts of land for potential conveyance 903 

or transfer, including three subtracts within TA-21 as shown in Figure H–6.  Section 4.1.1 904 

includes additional information about the conveyance and transfer of TA-21 and other LANL 905 

tracts (DOE 1999d).  TA-21 “subtracts” include DP Road-1 (A-8), TA-21-1 (A-15-1 and 906 

A-15-2), and TA-21-2 (A-16).  The DP Road-1 subtract (25 acres [10.1 hectares]) and 8.7 acres 907 

(3.5 hectares) of the TA-21 tract have been, or are expected to be, conveyed to Los Alamos 908 

County.  The remaining portion of the TA-21 tract (referred to as subtract A-16), about 252 acres 909 

(102 hectares), contains the majority of the areas within TA-21 that would need to be remediated 910 

under the Consent Order.  This area has been withdrawn from the conveyance process. 911 

 912 

913 
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In the midst of the DP Road and TA-21 tracts there is a land parcel of approximately 10 acres 914 

(4 hectares) of private land that is currently occupied by private commercial and light industrial 915 

businesses not directly associated with LANL contracts.  This land is surrounded on the west and 916 

north by portions of the DP Road tract, and bounded on the south and east by portions of the 917 

TA-21 tract.  MDA B is located directly across DP Road from these businesses. 918 

Three buildings are in the DP Road-4 subtract which has yet to be conveyed.  These consist of 919 

two National Register of Historic Places-eligible buildings (the LANL archives and warehouse), 920 

and a portable guardhouse that has been determined not eligible for listing on the National 921 

Register of Historic Places.  Final characterization for radioactivity and hazardous materials 922 

contamination is incomplete and a determination of whether the structures need to be demolished 923 

prior to conveyance has yet to be made (LANL 2005a). 924 

Although the TA-21-2 subtract is currently “withdrawn” from conveyance to Los Alamos County 925 

because of legacy contamination and as a buffer zone for TA-53 operations, portions of it may 926 

still be considered for conveyance after the remediation process is complete.  The subtract is 927 

potentially attractive to businesses due to its proximity to the Los Alamos townsite, which suffers 928 

from a lack of land available for commercial development.  Conversely, the remediation option 929 

selected for TA-21 might include significant quantities of radioactive materials remaining in 930 

place in a capped disposal site.  This would result in significant areas being maintained under 931 

perpetual institutional control, making the remaining adjacent portions less desirable for 932 

development. 933 

One possibility is removal of all buildings within subtract TA-21-2, and the subsequent 934 

evaluation of the resultant brownfield sites for potential reuse.  Other possibilities include 935 

allowing the building foundations to remain, with or without application of a cap.  Geophysical 936 

and radiological surveys have been conducted, potential release sites and boundaries identified, 937 

buried waste lines and structures located, and the nature and extent of geophysical and 938 

radiological anomalies determined (LANL 2005a).  Based on this information, LANL staff can 939 

continue evaluating the reuse of portions of subtract TA-21-2 for industrial development and 940 

potential conveyance to Los Alamos County. 941 

A number of previous NEPA determinations have been made that affect the proposed DD&D of 942 

TA-21.  In 1995, DOE prepared the Environmental Assessment of the Relocation of Neutron 943 

Tube Target Loading Operations, DOE/EA-1131 (DOE 1995).  The Proposed Action considered 944 

in that environmental assessment was the relocation of Neutron Tube Target Loading operations 945 

from TA-21 Building 21-0209 to Weapons Engineering Tritium Facility at TA-16 and associated 946 

upgrading of the building.  Neutron Tube Target Loading involves the transfer of radioactive 947 

tritium gas onto metal target disks that are then assembled into neutron tubes.  These neutron 948 

tubes are ultimately assembled into neutron generators that are used as nuclear weapons 949 

components.  This environmental assessment specifically excludes consideration of the DD&D 950 

of Building 21-0209, but in addressing the relocation of these tritium activities, includes the 951 

subsequent deactivation of Building 21-0209.  This Proposed Action was overtaken by the 952 

decision to relocate Neutron Tube Target Loading operations to Sandia National Laboratories. 953 

954 
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DOE prepared the Final Environmental Impact Statement for the Conveyance and Transfer of 954 

Certain Land Tracts Administered by the DOE and Located at LANL, Los Alamos and Santa Fe 955 

Counties, New Mexico (Conveyance and Transfer ElS), DOE/EIS-0293 (DOE 1999d) to examine 956 

potential environmental impacts associated with the conveyance or transfer of each of the land 957 

tracts tentatively identified in the DOE’s Land Transfer Report to Congress under Public Law 958 

105-119. The transfer of TA-21 areas is considered under the Conveyance and Transfer EIS, 959 

including the DP Road tract and TA-21-1 subtract identified for transfer and development for 960 

commercial and industrial uses, and the TA-21-2 subtract that has been withdrawn from the 961 

conveyance process.  This development would bring additional members of the public into the 962 

vicinity of the DP West and DP East Sites. 963 

The Environmental Assessment for the Proposed Issuance of an Easement to Public Service 964 

Company of New Mexico for the Construction and Operation of a 12-inch Natural Gas Pipeline 965 

within Los Alamos National Laboratory, Los Alamos, New Mexico, DOE/EA-1409 (DOE 2002b) 966 

analyzes the construction of a gas line to provide natural gas to TA-53 and other LANL areas.  967 

The new line provides a more reliable source of natural gas for the areas currently supplied by the 968 

line that crosses TA-21 near DP East, in the necessary quantity, reliability, and redundancy 969 

necessary to allow the TA-21 line to be used as a secondary or emergency source of natural gas 970 

to these areas.  Although the TA-21 natural gas requirements would end if the TA-21 steam plant 971 

is shut down, maintenance of the cross-mesa line as a secondary feeder to TA-53 would require 972 

modifications to allow remediation activities at MDA A and MDA T. 973 

In 2005, DOE completed the Environmental Assessment for the Proposed Consolidation of 974 

Neutron Generator Tritium Target Loading Production, DOE/EA-1532 (DOE 2005).  This 975 

environmental assessment evaluates the potential impacts of relocating certain tritium handling 976 

operations from TA-21 and TA-16 to Sandia National Laboratories.  This document and the 977 

associated finding of no significant impact provide NEPA analysis of installation of the neutron 978 

tube target loading process equipment in Building 870 at Sandia National Laboratories and 979 

subsequent target loading operations, but do not address the disposition of LANL tritium 980 

facilities. 981 

Purpose and Need 982 

There are numerous aging process and support buildings in TA-21 that are surplus to future 983 

LANL needs.  Since the 1999 SWEIS ROD, all activities associated with the NNSA missions 984 

have been relocated to other buildings at LANL, offsite locations, or have been discontinued.  985 

With their missions consolidated elsewhere, these buildings have been prioritized within the 986 

queue of buildings awaiting DD&D as part of LANL’s program to reduce the surveillance and 987 

maintenance cost necessary to protect workers, the public, and the environment.  The 988 

1999 SWEIS section on decommissioning includes a discussion but no formal consideration of 989 

the impacts of the DD&D of the DP West buildings (DOE 1999a).  The movement among 990 

tritium facilities was discussed in general in the 1999 SWEIS, and addressed specifically in the 991 

Environmental Assessment of the Relocation of Neutron Tube Target Loading Operations 992 

(DOE 1995).  Thus, although the deactivation of all TA-21 process facilities has been the subject 993 

of NEPA analysis and is included in the No Action Alternative, NNSA has yet to formally 994 

consider the DD&D of the DP West and East Sites and of the remainder of TA-21 structures. 995 
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In addition to the general need to eliminate inactive legacy buildings and their associated 996 

overhead and maintenance costs, NNSA must remove many of these buildings to support the 997 

investigations of solid waste management units identified under the Consent Order.  Some of 998 

these solid waste management units lie underneath buildings and slabs or are associated with past 999 

activities at the buildings.  In addition, the TA-21 Liquid Radioactive Waste Treatment Facility is 1000 

within the boundary of MDA T, and NNSA must remediate and manage the land associated with 1001 

the building as part of that corrective action.  The Consent Order requires that all corrective 1002 

actions within the Los Alamos and Pueblo watershed be completed by 2011. 1003 

Finally, TA-21 is an area with potential for reuse under Public Law 105-119, and 54 acres 1004 

(21.9 hectares) have been designated for conveyance to Los Alamos County.  However, a large 1005 

portion of the area (see Figure H–6) has been withdrawn from the conveyance process.  Portions 1006 

of this area could be considered as brownfield sites in the future. 1007 

H.2.2 Options Description 1008 

This section provides descriptions of the three options – the No Action Option; the Compliance 1009 

Support Option, which removes structures only as necessary to support the environmental 1010 

restoration activities; and TA-21 Complete DD&D Option of all structures within TA-21.  The 1011 

TA-21 Complete DD&D Option and the Compliance Support Option support the Expanded 1012 

Operations Alternative within the overall SWEIS (Chapter 3 of this SWEIS).  The TA-21 1013 

Complete DD&D Option is the preferred option. 1014 

As it continues to match missions to buildings, LANL staff identify buildings that are excess to 1015 

its needs based on age, building condition, and current mission requirements.  For decades, the 1016 

DP West and DP East sites, which include buildings from the 1940s and 1950s that have hosted 1017 

several radiological missions, have been identified for eventual DD&D.  The 1999 SWEIS 1018 

projected that the DD&D of DP West would be completed by 2004, and identified the potential 1019 

for (but did not analyze) the consolidation of TA-21 tritium operations to TA-16 (DOE 1999a).  1020 

As part of a long-term plan to eventually DD&D these sites and allow for their environmental 1021 

remediation and possible reuse, NNSA has not located any new missions at TA-21, and has 1022 

relocated all TA-21 mission activities to buildings at other locations that are more structurally 1023 

sound or operationally efficient.  With the completion of the tritium mission in DP East, the 1024 

NNSA planning process considers all of the TA-21 process buildings excess, with some in DP 1025 

West already demolished. 1026 

The options identified for DD&D of the TA-21 buildings are generally consistent with the plan to 1027 

DD&D the DP East and DP West Sites, and differ only in schedule and scope.  All options begin 1028 

with the DP East tritium buildings having completed deactivation. 1029 

H.2.2.1 No Action Option 1030 

The No Action Option assumes that the DP Site facilities would remain in their current status 1031 

through 2011, the period analyzed by this SWEIS, and that there would be no additional DD&D 1032 

during that period.  All process facilities would be maintained under a surveillance and 1033 

maintenance status, all administrative and logistics facilities would remain occupied or in their 1034 

current service, and Building 21-0257 would maintain its capability to process liquid radioactive 1035 
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waste.  Certain portions of the investigations and corrective actions for the DP Site under the 1036 

Consent Order could be undertaken, but those that would be obstructed by existing buildings, and 1037 

particularly Building 21-0257, would be postponed indefinitely.  There would be continued 1038 

surveillance and maintenance costs, minor emissions, and failure to achieve Consent Order 1039 

milestones.  All of the radioactively contaminated facilities in TA-21 must eventually undergo 1040 

some level of decontamination and decommissioning; the No Action Option defers the actions 1041 

and extends the public health liabilities for TA-21 radioactive facilities to an indeterminate future 1042 

time. 1043 

H.2.2.2 Technical Area 21 Complete Decontamination, Decommissioning, and Demolition 1044 

Option 1045 

Under this option all structures located within the boundaries of TA-21, including process 1046 

buildings, administrative and logistics buildings, and support facilities would undergo DD&D.  1047 

This would include the DD&D of infrastructure such as gas, water, and waste piping, electrical 1048 

and communication lines, fences, and similar materials and equipment.  NNSA would schedule 1049 

DD&D activities to support the investigation and corrective actions required under the Consent 1050 

Order.  However, below-grade remediation activity not directly associated with structural 1051 

foundations is not part of this scope and would be addressed separately as part of the Consent 1052 

Order actions.  The DD&D of buildings and structures with a possible interim use, such as the 1053 

steam plant and piping and administrative and logistics facilities, could be deferred. 1054 

The TA-21 Complete DD&D Option would remove approximately 126 buildings and structures 1055 

totaling approximately 271,000 square feet (25,177 square meters) (LANL 2006a).  It would 1056 

generate approximately 34,000 cubic yards (26,000 cubic meters) of radioactive waste and 1057 

48,000 cubic yards (37,000 cubic meters) of nonradioactive waste, and would require on the 1058 

order of 256,000 person-hours of DD&D effort.  Combined with the associated remediation 1059 

activities, this option would directly affect the entire mesa top from the end of the mesa on the 1060 

east to MDA B on the west, plus canyon areas for the access road.  Contractor facilities would be 1061 

required, including a waste management area to load and ship waste and a clean soil stockpile 1062 

area to accept incoming and excavated clean soils. 1063 

The current status of TA-21, as described in the beginning of Section H.2.2, would be the starting 1064 

point for the initiation of activities under this option.  Activities under this option would include 1065 

the characterization of the DP West process facilities, removal of any remaining process piping 1066 

and interior process and nonprocess equipment, surface decontamination and facility demolition.  1067 

The TA-21 Liquid Radioactive Waste Treatment Facility (Building 21-0257) would be 1068 

deactivated, and all process equipment would be removed from it and from the tritium facilities 1069 

in DP East.  These facilities would also proceed through the remaining elements of DD&D 1070 

discussed in the beginning of Appendix H.  The remaining TA-21 nonprocess buildings and 1071 

structures would then be characterized and demolished, with waste disposal dependent on facility 1072 

characterization information.  The DD&D projects under this option would be coordinated with 1073 

Consent Order remediation activities to support timely completion of Consent Order milestones.  1074 

Activity scope would be coordinated to avoid duplication of efforts such as soil and below-grade 1075 

pipe removal, area excavation, and revegetation.  Detailed DD&D plans are currently being 1076 

prepared for the contaminated facilities.  Since initial planning and characterization is not 1077 
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complete, specific work plans, methods, schedules, and resources are not available.  Therefore, 1078 

the impact analysis has used the general methods identified above to provide a bounding case. 1079 

H.2.2.3 Compliance Support Option – Partial Decontamination, Decommissioning, and 1080 

Demolition to Allow Consent Order Compliance 1081 

Under the Compliance Support Option, LANL workers would DD&D only those structures that 1082 

cover or would interfere with activities to investigate and remediate MDAs and other potential 1083 

release sites where releases of contamination to the environment are suspected.  The DD&D of 1084 

TA-21 would be initiated based on the DP Site Decontamination and Decommission Project as 1085 

currently defined, because the scope of that project is to DD&D those facilities that inhibit or 1086 

preclude the cleanup of potential release sites.  Under this option, there would be no further 1087 

DD&D scope for TA-21 subsequent to this work, including any removal of buildings or 1088 

structures to reduce surveillance and maintenance costs or support reutilization or conveyance 1089 

under Public Law 105-119.   1090 

The Compliance Support Option would remove approximately 25 buildings and structures 1091 

totaling approximately 200,000 square feet (18,580 square meters).  It would generate 1092 

approximately 34,000 cubic yards (26,000 cubic meters) of radioactive waste, 19,000 cubic 1093 

yards (14,000 cubic meters) of nonradioactive waste, and would require on the order of 1094 

230,000 person-hours of DD&D effort (LANL 2006a).  It would directly affect an area of 1095 

approximately 14 acres (5.7 hectares) in TA-21, including grading and revegetation, although this 1096 

would overlap with areas remediated as part of the Consent Order.  Table H–4 shows the TA-21 1097 

structures that would undergo DD&D in conjunction with the Compliance Support Option. 1098 

In practice, the initial actions of this option would be the same as the TA-21 Complete DD&D 1099 

Option.  LANL workers would characterize the DP West process facilities, remove any 1100 

remaining process piping and interior nonprocess equipment, decontaminate surfaces, and 1101 

demolish the facilities.  Similarly, the TA-21 Liquid Radioactive Waste Treatment Facility 1102 

(Building 21-0257) would be deactivated, and all process equipment removed from it and from 1103 

the tritium facilities in DP East.  These facilities would also proceed through the elements of 1104 

characterization, decontamination, and demolition, which would result in removing most of the 1105 

contaminated facilities from TA-21.  The Compliance Support Option would also remove 1106 

approximately seven additional buildings and structures that are largely uncontaminated but 1107 

would obstruct remediation actions necessary to comply with the Consent Order.  Various 1108 

portions of the utilities infrastructure including gas, steam, water, sewage, and electrical lines and 1109 

water towers would need to be removed to facilitate the investigation and remediation of MDAs 1110 

and other potential release sites in both this and the TA-21 Complete DD&D Option.  After 1111 

removal of this infrastructure, an additional effort would be required to reroute or compensate for 1112 

these interrupted services to the buildings that remain occupied after completion of Compliance 1113 

Support Option DD&D activities. 1114 

 1115 

1116 



Appendix H – Impacts Analyses of Closure and Remediation Actions 
 
 

 
7/9/2007 Concurrence Draft H-35 

Table H–4  Technical Area 21 Buildings to Undergo Decontamination, Decommissioning, 1116 

and Demolition for the Compliance Support Option 1117 

Property Identification Description 

21-0002 Wet laboratory north + south 

21-0002 Wet laboratory north + south mezzanine 

21-0003 Remaining structure + adjacent asphalt 

21-0004 Remaining structure + adjacent asphalt 

21-0005 Laboratory north + south 

21-0005 Laboratory north + south - mezzanine and attic 

21-0005 Laboratory basement 

21-0021 Building slab only 

21-0046 Warehouse 

21-0089 Pressure relief valve 

21-0116 Hot tool room, including basement 

21-0144 Utility/passageway 

21-0149 Corridor 

21-0150 Basement 

21-0150 Mezzanine 

21-0150 Molecular chemistry 

21-0152 Laboratory building 

21-0155 1st floor 

21-0155 External mezzanine 

21-0209 1st floor 

21-0209 Basement 

21-0228 Warehouse-slab only 

21-0230 Sludge drying bed 

21-0257 Liquid Radioactive Waste Treatment Plant 

21-0257 Underground piping 

21-0258 West water tower 

21-0286 Warehouse - radioactive 

21-0312 Corridor 

21-0313 Corridor 

21-0314 Corridor 

21-0315 Corridor 

21-0342 East water tower 

RW Lines Radioactive waste lines at Technical Area 21 

Source:  LANL 2006a. 
 

H.2.3 Affected Environment and Environmental Consequences 1118 

This section describes the natural and human environment that could be impacted during the 1119 

DD&D of TA-21 buildings and structures and provides the context for understanding any 1120 

associated environmental consequences.  The analysis of environmental consequences relies on 1121 

the affected environment descriptions in Chapter 4 of this SWEIS.  Where information specific 1122 

to TA-21 is available and adds to the understanding of the affected environment, it is included 1123 

here.  The affected environment descriptions in this section serve as a baseline from which any 1124 
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environmental changes brought about by implementing one of the options can be evaluated; the 1125 

baseline conditions are the existing conditions. 1126 

The definition of existing conditions is complicated by the evolution of TA-21 activities.  Over 1127 

the past several years, TA-21 tritium operations have been discontinued and there have been 1128 

limited DD&D activities – equipment has been removed from several buildings and other 1129 

buildings have been demolished.  As a result, TA-21 characteristics may show variations 1130 

independent of any action considered in this document.  This is discussed in more detail in the 1131 

individual resource sections. 1132 

An initial assessment of the potential impacts of the proposed project identified resource areas 1133 

for which there would be no or only negligible environmental impacts.  Consequently, for 1134 

environmental justice, a determination was made that no further analysis was necessary because 1135 

no disproportionate impacts to low-income or minority populations would be expected. 1136 

H.2.3.1 No Action Option 1137 

The No Action Option assumes that the administrative, logistics, and office activities currently 1138 

occurring at TA-21 would continue.  As there would be no additional DD&D at TA-21, the 1139 

western portion of the area (that is, the 8.7-acre [3.5-hectare] TA-21-1 [West] Parcel) would be 1140 

conveyed to Los Alamos County in the condition planned, with structures and infrastructure 1141 

intact.  The remainder of the TA would remain a part of LANL in an ongoing state of 1142 

surveillance and maintenance.  The No Action Option would have little or no additional effect 1143 

on water resources except for the elimination of the National Pollutant Discharge Elimination 1144 

System (NPDES) outfall associated with the deactivation of the Tritium Science and Fabrication 1145 

Facility.  Similarly, no changes to current radiological and nonradiological emissions or air 1146 

pollutant concentrations are expected under the No Action Option, except those resulting from 1147 

the deactivation of the TA-21 tritium facilities.  Tritium emissions should diminish through 2011 1148 

even without DD&D, especially if ventilation at DP East could be terminated.  Ecological and 1149 

cultural characteristics of TA-21 would remain largely unchanged from existing conditions, 1150 

whereas public and worker dose resulting from radiological emissions from TA-21 would be 1151 

expected to be consistent with, and less than, historical values.  The No Action Option would 1152 

eliminate the generation of waste that would otherwise be generated from DD&D and 1153 

environmental restoration projects under the TA-21 Complete DD&D Option and Compliance 1154 

Support Option. 1155 

H.2.3.2 Technical Area 21 Complete Decontamination, Decommissioning, and Demolition 1156 

Option 1157 

Land Resources  1158 

Land Use 1159 

TA-21 consists of about 312 acres (126 hectares) at the eastern end of DP Mesa, near the central 1160 

business district of the Los Alamos Townsite.  The airport is located immediately north of 1161 

TA-21, across DP Canyon.  About 20 percent of the TA has been developed with the west-central 1162 

portion of the tract containing the majority of development; remaining portions of the TA consist 1163 
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of sloped areas, some of which would likely not accommodate development.  Access to the site is 1164 

via DP Road (LANL 1999).  As noted in Section H.2.1, facilities at TA-21 have until recently 1165 

supported tritium research. 1166 

TA-21 is one of a number of TAs identified for conveyance to Los Alamos County under 1167 

Section 632 of Public Law 105-119 (see SWEIS Chapter 4, Section 4.1.1).  This TA has been 1168 

divided into four subtracts for purposes of the land conveyance:  DP Road-1, TA-21-1 (West) 1169 

that consists of two units, and TA-21-2 (East).  These subtracts have also been designated as A-8, 1170 

A-15-1, A-15-2, and A-16, respectively (see Figure H–6).  Subtracts A-8, A-15-1, and A-15-2 1171 

total 33.7 acres (13.6 hectares) in size and either have been or are slated to be conveyed to the 1172 

county.  Parcel TA-21-2 (East) is 252.1 acres (102 hectares); however, its conveyance has been 1173 

deferred. 1174 

Land use within TA-21 has, until recently, included Waste Management; Administration, 1175 

Service, and Support; Nuclear Materials Research and Development; and Reserve (see Chapter 4, 1176 

Figure 4–4).  According to the Comprehensive Site Plan for 2001, TA-21 falls within the Omega 1177 

West Planning Area.  The Comprehensive Site Plan indicates that all TAs within the planning 1178 

area would eventually be decommissioned (LANL 2001a).  Two areas within TA-21 are noted as 1179 

No Development Zones (Hazard).  TA-21 also includes five MDAs and numerous other potential 1180 

release sites that will have to be addressed and potentially remediated in support of the Consent 1181 

Order. 1182 

DD&D Impacts—Following DD&D of the buildings and structures within that part of TA-21 that 1183 

has been withdrawn from conveyance to Los Alamos County (the 252-acre [102-hectare] TA-21-1184 

2 [East] Parcel), portions of the area could be considered as brownfield sites for potential reuse.  1185 

Pending a decision relating to reuse, the redesignation of portions of the TA-21 from Waste 1186 

Management, Service and Support, and Nuclear Materials Research and Development to Reserve 1187 

is in keeping with the present designation of the remaining land within TA-21, as well as 1188 

adjacent TAs (LANL 2003d). 1189 

Visual Environment 1190 

Facilities at TA-21 are situated on DP Mesa, which is located between Los Alamos Canyon to 1191 

the south and DP Canyon to the north.  Developed portions of the TA present an industrial 1192 

appearance.  Undeveloped portions of the mesa remain moderately vegetated with native grasses, 1193 

shrubs, and small trees.  The canyons are wooded.  The site, particularly the water tower, can be 1194 

seen from locations along NM 502.  Developed portions of TA-21 are visible from higher 1195 

elevations to the west.  An analysis of the visual quality of the site determined that both 1196 

developed and undeveloped areas of the site had low public value for visual resources 1197 

(DOE 1999d). 1198 

DD&D Impacts—DD&D activities would have short-term adverse impacts on visual resources 1199 

due to the presence of heavy equipment and an increase in dust.  Following removal of buildings 1200 

and structures within TA-21, the area would be contoured and revegetated, as appropriate, 1201 

resulting in an improved visual environment.  Since the area could be developed in the future, 1202 

these efforts would be aimed primarily at soil stabilization and not at recreating a more natural 1203 

environment.  With future redevelopment possible, the view of the TA from NM 502 and from 1204 
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higher elevations to the west could remain commercial and industrial in nature.  Nevertheless, 1205 

with proper planning, the view would be of modern architecturally compatible buildings rather 1206 

than the current mix of 50-year-old structures. 1207 

Geology and Soils 1208 

The TA-21 buildings and structures are subject to the same general geology and seismic 1209 

conditions as the entire LANL site.  As discussed in this SWEIS, Chapter 4, Section 4.2.2, 1210 

geologic mapping and related field and laboratory investigations that included TA-21 revealed 1211 

only small faults that have little potential for seismic rupture. 1212 

The LANL soil-monitoring program conducts annual sampling of soils for contaminants in and 1213 

around the LANL facility.  The program has identified TA-21 soils and soil samples from an 1214 

adjacent area near the airport as the only LANL areas routinely exceeding Regional Statistical 1215 

Reference Levels for plutonium, although the levels remain below levels that would require 1216 

active remediation.  The elevated contaminant levels are the result of actinide processing activity 1217 

conducted at the DP West facility prior to its transfer to the TA-55 facility in the 1970s.  There 1218 

was no impact on the TA-21 soils from the Cerro Grande Fire. 1219 

DD&D Impacts—Under all options, the impact of a seismic event has been reduced by the 1220 

deactivation of the DP East facilities and removal of a majority of the source material present.  1221 

Since no new facilities would be constructed under the TA-21 Complete DD&D Option, there 1222 

would be no new potential seismic impact.  The TA-21 Complete DD&D Option would have a 1223 

minor impact on the geologic and soils resources at LANL as the affected facility areas are 1224 

already developed and adjacent soils are already disturbed.  The DD&D activities would 1225 

introduce some additional ground disturbance in excavating foundations and establishing 1226 

laydown yards and waste management areas near the facilities to be demolished.  However, the 1227 

impacts would be temporary and available paved surfaces, such as adjacent parking lots, would 1228 

be used to mitigate any impact.  The degree of soil disturbance from this option is expected to be 1229 

much smaller than that resulting from major remediation activities under the Consent Order.  1230 

The primary indirect impact would be associated with the need to excavate any contaminated tuff 1231 

and soil not addressed by the Consent Order from beneath and around facility foundations.  1232 

Borrow material (such as crushed tuff and soil) would be required to fill the excavations to 1233 

grade.  Such resources are available from onsite borrow areas (see Chapter 5 of this SWEIS, 1234 

Section 5.2) and in the vicinity of LANL. 1235 

Water Resources 1236 

Since the DP West and DP East buildings were constructed in 1945, they have used domestic and 1237 

industrial water and have discharged cooling water to the DP Canyon.  Building 21-0227 1238 

originally treated TA-21 sewage and industrial wastewater effluents prior to discharge to the DP 1239 

Canyon.  In 1999, this waste stream was rerouted to the TA-46 Sanitary Wastewater Systems 1240 

Plant.  Past soil contamination could impact surface water contamination levels in runoff, 1241 

contamination migration through the soil, and contamination levels that may be present in the 1242 

groundwater. 1243 
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TA-21 water usage has historically averaged about 25 million gallons (95 million liters) per year 1244 

representing about 5 percent of LANL usage (LANL 2006a).  As the tritium mission at DP East 1245 

is completed, the need for process and cooling water is expected to continue to decrease, leaving 1246 

domestic usage and building ventilation (steam heat and cooling water) as the only major 1247 

continuing uses. 1248 

There are two NPDES outfalls into the DP Canyon, which is considered part of the Los Alamos 1249 

Canyon watershed.  Table H–5 provides the actual annual flows of these outfalls for the TA-21 1250 

facilities, the Steam Plant and the Tritium Science and Fabrication Facility (LANL 2006f). 1251 

Table H–5  Volume of Technical Area 21 National Pollutant Discharge Elimination System 1252 

Outfalls (millions of gallons per year) 1253 

Facility Mission 
NPDES Outfall 

Designation Source Building 
Building/Process 

Description 
2005 SWEIS Yearbook 

Actual Flow 

Tritium 02A-129 155N, 357 Steam Plant 32.6 a 

Tritium 03A-158 209 Tritium Science and 
Fabrication Facility 

0.39 

NPDES = National Pollutant Discharge Elimination System. 
a Discharge is estimated from flow measurements made at the time of sampling assuming a constant discharge rate.  

Contributing flows such as boiler blowdown are not metered.  Thus, the reported discharge is overestimated based on 
metered water use at the steam plant. 

Note:  To convert gallons to liters, multiply by 3.785. 
Source:  LANL 2006f. 
 

Most of the TA-21 site is sloped so that stormwater from the buildings and parking lots drain into 1254 

either the DP or Los Alamos Canyons.  TA-21 is located on a mesa top and not within the 1255 

100-year or 500-year floodplain boundaries.  TA-21 currently contains four active aboveground 1256 

fuel storage tanks and one active underground fuel storage tank, some of which are empty in 1257 

anticipation of closure or DD&D.  1258 

DD&D Impacts—The TA-21 Complete DD&D Option would result in little or no effect on 1259 

overall LANL water use or resources.  Water use and discharges associated with the use of 1260 

TA-21 office and logistics facilities would be reduced.  The outfalls from the Tritium Science 1261 

and Fabrication Facility and the Steam Plant would be eliminated, which would have a minor 1262 

effect on surface water quality in Los Alamos Canyon.  These industrial effluents comprise less 1263 

than 40 percent of the discharges into that canyon.  Removal of these discharges would have little 1264 

effect on surface water quality, as the majority of the effluent is boiler blowdown and cooling 1265 

water, which contains fewer contaminants than wastewater.  However, as organizational 1266 

functions are transferred to other LANL buildings, there would be compensating increases in the 1267 

water and steam uses by those buildings.  If TA-21 actions are limited to those required by the 1268 

Federal Facility Compliance Agreement, then there would be little impact on surface water 1269 

quantity and quality in Los Alamos Canyon, as only the Tritium Science and Fabrication Facility 1270 

outfall would be eliminated. 1271 

This option would not result in the disturbance of watercourses or generation of liquid effluents 1272 

that would be released to the surrounding environment.  Silt fences, hay bales, or other 1273 

appropriate best management practices would be employed (as described in stormwater pollution 1274 

prevention plans) to ensure that fine particulates are not transported by stormwater or water used 1275 
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in dust suppression into surface water features in the DP or Los Alamos Canyons.  Potable water 1276 

use at the site would be limited to that necessary for equipment washdown, dust control, and 1277 

sanitary facilities for workers.  Impacts of DD&D activities on groundwater should be minimal 1278 

because of surface water collection practices, especially in comparison to the impact from 1279 

environmental restoration activities being conducted to comply with the Consent Order.  Any 1280 

final contouring of industrial areas and subsequent soil stabilization would be in conjunction with 1281 

remediation activities necessary for compliance with the Consent Order.  Groundwater profiling 1282 

and any actions required to remediate past spills would be undertaken as part of the TA-21 1283 

remediation activities. 1284 

Air Quality and Noise 1285 

This section discusses radioactive and nonradioactive air emissions specific to TA-21.  1286 

Radiological doses are discussed under Human Health. 1287 

Air Quality 1288 

Emissions from TA-21 activities include pollutants that have the potential to impact co-located 1289 

LANL workers and the surrounding community, including radiological emissions from operating 1290 

facilities and facilities in a state of surveillance and maintenance, as well as radioactive and 1291 

nonradiological emissions from buildings and DD&D projects.  The proximity of TA-21 to the 1292 

Los Alamos townsite and to the recently transferred “DP Road” tract places all TA-21 emission 1293 

sources close to the LANL site boundary and the public.  NNSA plans, executes, controls, and 1294 

monitors new and established TA-21 building and activity emissions to ensure worker and public 1295 

safety, and to verify pollutant levels are within established regulatory limits. 1296 

Nonradioactive Emissions.  Activities generating nonradioactive air pollutants at TA-21 include 1297 

the Steam Plant, vehicle exhaust, and minor emissions from activities in the maintenance 1298 

facilities operated by the LANL maintenance contractor.  Emissions from the TA-21 Steam Plant 1299 

are shown in Table H–6.  DD&D activities have produced small amounts of fugitive dust 1300 

consistent with dust generation that would result from normal construction activities 1301 

(LANL 2004d). 1302 

Table H–6  Calculated Actual Emissions for Regulated Pollutants Reported to the 1303 

New Mexico Environment Department for 2005 1304 

Source 
Nitrogen 
Oxides  

Sulfur 
Oxides 

Particulate 
Matter (less 

than or equal 
to 10 micron) 

Carbon 
Monoxide 

Volatile 
Organic 

Compounds 

Hazardous 
Air 

Pollutants 

TA-21 Steam Plant 1.6 0.016 0.12 1.33 0.09 0.03 

All Other LANL 48.9 1.9 4.9 33.8 14.5 6.5 

Total 50.5 1.9 5.0 35.1 14.6 6.5 

Percent TA-21 Steam Plant 3.1 0.8 2.4 3.8 0.6 0.5 

TA = technical area. 
Note:  Air emissions in tons per year (LANL 2006e). 
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As part of the Title V operating permit application, the New Mexico Environment Department 1305 

requested that LANL provide a facility-wide air quality impacts analysis.  The analysis included 1306 

emissions from the TA-21 boilers and demonstrated that simultaneous operation of all regulated 1307 

air emission units described in the Title V permit application, being operated at their maximum 1308 

requested permit limits, would not result in any ambient air quality standards being exceeded 1309 

(LANL 2003c). 1310 

The limited amount of ambient air sampling that has been performed for nonradioactive air 1311 

pollutants within the LANL region is discussed in Chapter 4 of this SWEIS.  TA-21 has no 1312 

current operations that would result in beryllium emissions, although past activities at TA-21 1313 

facilities have involved handling of beryllium materials (LANL 2005e). 1314 

The NESHAP for asbestos requires that NNSA provide advance notice to the New Mexico 1315 

Environment Department for large renovation jobs that involve asbestos and for all demolition 1316 

projects such as at TA-21.  The asbestos NESHAP further requires that all activities involving 1317 

asbestos be conducted in a manner that mitigates visible airborne emissions and that all asbestos-1318 

containing wastes be packaged and disposed of properly.  To ensure compliance, the LANL 1319 

contractor has established an Asbestos Report Project with internal requirements defined in its 1320 

Quality Assurance Project Plan, and conducts internal inspections of job sites and asbestos 1321 

packaging on approximately a monthly basis (LANL 2003a, 2005e). 1322 

DD&D Impacts—Under the TA-21 Complete DD&D Option, the operational emission sources 1323 

would be relocated or cease as the activities are relocated and the buildings demolished.  There 1324 

would be temporary increases in vehicle exhaust and fugitive dust during the demolition.  Initial 1325 

air emissions from TA-21 would be similar to current emissions.  The nonradioactive air 1326 

pollutant emissions from the three natural gas fired boilers in Building 21-0357 would be 1327 

eliminated.  Vehicle exhaust and emissions from activities in the maintenance and support 1328 

facilities would be expected to follow these functions to their new location within LANL.  The 1329 

emissions produced from the use of toxic chemicals in the laboratory and the Liquid Radioactive 1330 

Waste Treatment Facility, already reduced during deactivation, would be eliminated, as the 1331 

process buildings are placed into surveillance and maintenance status and subsequently 1332 

demolished. 1333 

Demolition and removal of radiological and nonradiological buildings and structures would 1334 

result in temporary air quality impacts from construction equipment, truck, and employee vehicle 1335 

exhaust.  Criteria pollutant concentrations were not modeled for demolition of buildings at 1336 

TA-21, but would be less than for construction of new facilities occurring concurrently at 1337 

LANL.  Concentrations offsite and along the perimeter road to which the public has regular 1338 

access would be below the ambient air quality standards.  Building demolition would also result 1339 

in particulate (fugitive dust) emissions.  The dust could include small amounts of lead, asbestos, 1340 

and other nonradioactive hazardous constituents despite methods and controls used to mitigate 1341 

such contaminants and ensure DD&D worker and co-located employee safety during demolition.  1342 

Although the DP Canyon separates the DP Mesa from the site boundary, the proximity to the 1343 

public would require active measures to ensure dust suppression and control.  This option would 1344 

result in the DD&D of a greater number of buildings than the Compliance Support Option.  If the 1345 

dust generated by demolition is assumed to be roughly proportional to the demolition waste 1346 
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volume, then the dust generated by the TA-21 Complete DD&D Option would be approximately 1347 

40 percent greater than that generated by the Compliance Support Option. 1348 

Radioactive Emissions.  Radiological emissions from the TA-21 facilities are shown in  1349 

Table H–7, and the ambient air sampling data at the center of TA-21 and at the East Gate (at 1350 

the LANL perimeter across the DP Canyon north of TA-21) are shown in Table H–8. 1351 

Table H–7  Technical Area 21 Radiological Point Source Emissions 1352 

Location Emissions Point 
7-Year Average (1999-2005) Radionuclide Emissions 

(curies per year) a 

21-155  (TSTA Stack) 21015505 264 (tritium) b 

21-209  (TSFF Stack) 21020901 470 (tritium) b 

Total  734 (tritium) b 

TSTA = tritium systems test assembly, TSFF = Tritium Science and Fabrication Facility. 
a Sources:  LANL 2000c, 2001b, 2002c, 2003b, 2004a, 2005b, 2006d. 
b Tritium gas and tritium oxide combined. 
 

Table H–8  Technical Area 21 Ambient Air Monitoring 1353 

2005 Average Concentrations (curies per cubic feet) a 

Radionuclide 
Concentration at East Gate Location 
(north of LANL east of the airport) 

Concentration at TA-21 
(central between DP East and DP West) 

Tritium 1.0 × 10-13 1.2 × 10-13 

Americium-241 -1.2 × 10-20 1.3 × 10-19 

Plutonium-238 b -1.2 × 10-20 6.7 × 10-21 

Plutonium-239 b 1.4 × 10-20 1.3 × 10-18 

Uranium-234 2.2 × 10-19 1.7 × 10-18 

Uranium-235 b 1.3 × 10-20 1.3 × 10-19 

Uranium-238 2.6 × 10-19 8.2 × 10-19 

TA = technical area. 
a Source:  LANL 2006e. 
b Negative values are the result of analytical uncertainties due to the small quantity of material present in the sample, and 

from the adjustment to account for background radionuclide concentrations. 
Note:  To convert curies per cubic feet to curies per cubic meters, multiply by 0.028. 
 

Tritium emissions from the Tritium Systems Test Assembly and the Tritium Science and 1354 

Fabrication Facility exhaust ventilation stacks has decreased since 2003, in part due to the 1355 

completion of active source removal activities at TA-21-155 and initiation of surveillance and 1356 

maintenance status.  Continued emissions from this facility, the result of off-gassing from 1357 

contaminated equipment that remains in the building, requires continued monitoring until the 1358 

potential emission levels from TA-21-155 are fully characterized.  As TA-21-209 tritium-1359 

contaminated systems are dismantled and prepared for removal and disposal, increased emissions 1360 

of tritium are expected.  However, overall long-term emissions from these facilities would 1361 

decrease following deactivation (LANL 2004d).  There may be a short-term increase in tritium 1362 

emissions from the Tritium Systems Test Assembly and the Tritium Science and Fabrication 1363 

Facility during removal and relocation of tritium processing equipment, with emissions in the 1364 

range of 1 to 7 curies per week from each facility.  Since these increases should only be for 1365 

limited periods, annual emissions would remain well below the facility 5-year averages. 1366 
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Information on past building DD&D emissions at DP West was developed during the Building 3 1367 

and Building 4 South DD&D project.  Stack monitors remained operational until the main 1368 

ventilation systems were bypassed and capped in 1994 and 1995.  For the first 3 years of the 1369 

project (1991 through 1993) stack emissions were 9.2 × 10-5, 5.1 × 10-5, and 5.3 × 10-5 curies 1370 

combined uranium and plutonium, respectively.  This is comparable to routine emissions data for 1371 

other LANL operating facilities as shown in Chapter 4, Section 4.4.3.1 of this SWEIS.  1372 

Additionally, during the demolition of decontaminated buildings with areas of stabilized residual 1373 

contamination, numerous air monitors placed at the perimeter of the controlled area detected no 1374 

activity above background (LANL 1995). 1375 

Ambient air samples were analyzed for 10 radionuclides, and concentrations of the radionuclides 1376 

that are relevant to activities at TA-21 are shown in Table H–8.  The elevated tritium 1377 

concentrations at TA-21 and the East Gate locations are likely to be at least partially the result of 1378 

Tritium Systems Test Assembly and the Tritium Science and Fabrication Facility emissions, 1379 

although ambient air sampling cannot unambiguously determine the sources of the radionuclides 1380 

detected.  The source of the uranium and transuranic air concentrations are less apparent, 1381 

although some of these concentrations are near regional background levels. 1382 

DD&D Impacts—Even during surveillance and maintenance, radiological facilities could 1383 

produce radiological emissions, depending upon the operational status of the building exhaust 1384 

systems.  During initial DD&D, there would be emissions during the removal of equipment and 1385 

decontamination of structural surfaces.  While the building shell is intact, emissions would result 1386 

from building or temporary ventilation systems used for dust and contamination control.  These 1387 

systems would use high-efficiency particulate air filtration to reduce entrained airborne 1388 

radioactivity prior to exhausting air from interior contaminated spaces to areas outside the 1389 

building.  Ventilation and other controls would be used to minimize worker inhalation and 1390 

exposure to radioactivity and avoid recontamination of previously decontaminated areas.  The 1391 

result of the initial activities would be structural surfaces either decontaminated to unconditional-1392 

release levels or with selected contaminated surfaces stabilized to permit segregation of 1393 

radioactively contaminated and uncontaminated debris after demolition. 1394 

The potential exists for contaminated soils, building debris, and possibly other media to be 1395 

disturbed during building demolition.  Release of radioactivity would be minimized by proper 1396 

decontamination of buildings prior to demolition – if facilities are decontaminated to 1397 

unconditional release levels as prescribed by the MARSSIM protocol, emissions would be 1398 

similar to those from uncontaminated buildings.  If residual levels of contamination remain after 1399 

decontamination activities are complete, then small amounts of radioactivity would be emitted 1400 

during demolition.  The radionuclide concentrations resulting from demolition of contaminated 1401 

facilities can be predicted based on the predemolition characterization of the building, and would 1402 

be addressed in regulatory documents approved at that time.  Such emissions typically would be 1403 

of short duration, and would be minimized using dust suppression techniques and monitored 1404 

along with the fugitive dust.  This option would result in the DD&D of a greater number of 1405 

buildings than the Compliance Support Option, but the number of radioactively contaminated 1406 

buildings would be essentially the same. 1407 
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Noise 1408 

The activities at TA-21 are similar to those of other office and laboratory areas at LANL.  1409 

Operations noise sources include heating, ventilation, and cooling equipment, generators, and 1410 

vehicles.  DD&D and construction activities have also generated noise for limited periods.  1411 

Minimal noise impacts are generated by current TA-21 activities. 1412 

DD&D Impacts—Noise levels during demolition activities would be consistent with those typical 1413 

of construction activities.  As appropriate, workers would be required to wear hearing protection 1414 

to avoid adverse effects.  Noninvolved workers at the edge of the demolition areas and members 1415 

of the public on the perimeter road would be able to hear the activities; however, the level of 1416 

noise would not be expected to result in increased annoyance.  Construction noise at LANL is 1417 

common.  Some wildlife species might avoid the immediate vicinity of the TA-21 demolition 1418 

sites as demolition proceeds due to noise; however, any effects on wildlife resulting from noise 1419 

associated with the demolition activities would be expected to be temporary. 1420 

Ecological Resources 1421 

This section addresses the ecological setting (terrestrial resources, wetlands, aquatic resources, 1422 

and protected and sensitive species) of TA-21.  Ecological resources of LANL as a whole are 1423 

described in Chapter 4, Section 4.5 of this SWEIS, and the vegetation zones are depicted in 1424 

Figure 4–25. 1425 

While most of TA-21 is located within the Ponderosa Pine Forest vegetation zone, the more 1426 

easterly portions of Los Alamos Canyon are within the Pinyon-Juniper Woodland vegetation 1427 

zone.  Also, mixed conifer forest occurs along north facing canyon walls (see Figure 4–25).  1428 

About 20 percent of the area is developed as roadways, parking lots, and facilities with 1429 

associated landscaping (DOE 1999d).  Wildlife within undisturbed portions of the TA would be 1430 

expected to be typical of those two communities.  The Cerro Grande Fire (DOE 2000) did not 1431 

directly affect TA-21.  Wildlife use of developed portions of the site would be expected to be 1432 

minimal, with large mammals being excluded from the area due to the presence of security 1433 

fencing.  1434 

There are no wetlands within TA-21 (ACE 2005).  Los Alamos Canyon contains a perennial 1435 

water source flowing a few cubic feet per second during most of the year (DOE 1999d).  Aquatic 1436 

resources within the Los Alamos Canyon stream would be limited since no fish have been found 1437 

in any LANL streams. 1438 

TA-21 falls within the Los Alamos Canyon Mexican spotted owl Area of Environmental Interest 1439 

with the southern and eastern portions included within the core zone.  TA-21 does not include 1440 

any portion of the Areas of Environmental Interest for the bald eagle or southwestern willow 1441 

flycatcher (LANL 2000b). 1442 

DD&D Impacts—All DD&D activities analyzed in this SWEIS would take place within the 1443 

industrial area of TA-21, which contains little wildlife habitat.  Wildlife in canyons adjacent to 1444 

TA-21 could be intermittently disturbed by construction activity and noise over the demolition 1445 

period when heavy equipment would be used to raze structures, remove building foundations and 1446 
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buried utilities, excavate contaminated soil, and transport wastes to disposal sites.  Demolition 1447 

related disturbances to wildlife are expected to be intermittent and localized.  Upon DD&D of the 1448 

buildings and structures within TA-21, the site would be contoured and revegetated.  However, 1449 

revegetation would have only relatively short-term benefits to wildlife since it is likely that the 1450 

area could be developed in the future. 1451 

There are no wetlands located within TA-21.  Thus, neither the elimination of two NPDES-1452 

permitted outfalls nor DD&D activities would affect this resource.   1453 

As noted above, TA-21 falls within the Los Alamos Canyon Mexican spotted owl Area of 1454 

Environmental Interest.  Since the TA-21 is highly disturbed no suitable foraging or nesting 1455 

habitat would be lost as a result of DD&D activities and owls have not been identified in Los 1456 

Alamos Canyon for the past 11 years.  Noise levels may exceed background levels by more than 1457 

6 dB(A) as a result of demolition activities.  The DOE biological assessment concluded that 1458 

provided reasonable and prudent alternatives are implemented, DD&D activities may affect, but 1459 

are not likely to adversely affect, the Mexican spotted owl.  Reasonable and prudent alternatives 1460 

include muted back-up indicators on heavy equipment, keeping disturbance and noise to a 1461 

minimum, avoidance of unnecessary disturbance to vegetation including not removing trees with 1462 

a diameter at breast height larger than 8 inches (20 centimeters), reseeding and erosion 1463 

protection, and ensuring that any new lighting meet the requirements of the New Mexico Night 1464 

Sky Protection Act.  Also, activities involving heavy equipment would not be permitted to take 1465 

place between March 1 and May 15, or until the completion of surveys for spotted owls.  If owls 1466 

were determined to be present work restrictions would be extended until August 31 1467 

(LANL 2006b).  The U.S. Fish and Wildlife Service has concurred with this assessment (see 1468 

Chapter 6, Section 6.5.2).  1469 

Since no bald eagle nesting or foraging habitat would be lost as a result of DD&D activities and 1470 

the southwestern willow flycatcher Area of Environmental Interest is more than 2.6 miles 1471 

(4.2 kilometers) from TA-21, the DOE biological assessment determined that the proposed 1472 

project would have no effect on either species (LANL 2006b).  The U.S. Fish and Wildlife 1473 

Service has concurred with this assessment (see Chapter 6, Section 6.5.2). 1474 

Human Health 1475 

Routine operations and activities at TA-21 facilities result in LANL workers and the public 1476 

receiving a radiation dose above background radiation levels, either through direct radiation 1477 

exposure or through the inhalation or ingestion of radioactivity in the air or elsewhere in the 1478 

environment.  Subsections discuss TA-21 radiological doses to certain receptors, followed by the 1479 

impact of those doses on the public and LANL workers.  The “Worker Health” section also 1480 

discusses the impacts from DD&D industrial accidents.  Nonradiological air emissions and their 1481 

effects are discussed in the “Air Quality” section and the effects of traffic accidents are discussed 1482 

in the “Transportation” section in the following pages.  The risk of facility accidents during the 1483 

DD&D of TA-21 facilities was evaluated based on the radioactive material-at-risk estimated to 1484 

remain in each individual process building after its deactivation or during surveillance and 1485 

maintenance.  On the basis of this evaluation, the environmental impacts for releases that could 1486 

result from a facility accident at TA-21 are bounded by the impacts of previously evaluated 1487 

accidents at the same location, and are not further addressed in this analysis. 1488 
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NNSA evaluates the public impact of radionuclide emissions by direct monitoring of emission 1489 

point sources and ambient air monitoring.  The radiation doses calculated from the radiological 1490 

emissions from TA-21 facilities are shown in Table H–9.  Radiological doses determined 1491 

from the ambient air sampling at TA-21 and the adjacent East Gate locations are shown in 1492 

Table H–10. 1493 

Table H–9  Maximally Exposed Individual Average Radiological Doses from 1494 

Technical Area 21 Point Source Emissions 1495 

7-Year Average Dose (1999-2005) (millirem per year) 
Location Dose to LANL MEI at East Gate Dose to Facility-Specific MEI 

21-155 (TSTA Stack) 0.0103 0.0103 

21-209 (TSFF Stack) 0.00891 0.0200 

Total 0.0192 0.0303 

MEI = maximally exposed individual, TSTA = Tritium Systems Test Assembly, TSFF = Tritium Science and Fabrication 
Facility. 
Sources:  LANL 2000c, 2001b, 2002c, 2003b, 2004a, 2005b, 2006d. 
 

Table H–10  Radiological Doses (above background) Measured at Technical Area 21 and 1496 

the East Gate Locations, Based on Ambient Air Monitoring 1497 

7-Year Average Dose (1999-2005) (millirem per year) 

Radionuclides 
Annual Dose at the East Gate Location 

(north of LANL east of the airport) 
Annual Dose at TA-21 

(central between DP East and DP West) 
Tritium 0.0401 0.0439 

Americium-241  0.00157 0.00643 

Plutonium-238  0.0 0.000429 

Plutonium-239  0.000571 0.0424 

Uranium-234  0.00629 0.0186 

Uranium-235  0.00129 0.00257 

Uranium-238  0.00786 0.0147 
Total  0.0586  0.129 

TA = technical area. 
Sources:  LANL 2000c, 2001b, 2002c, 2003b, 2004a, 2005b, 2006d. 
 

Table H–9 provides the basis for assessing impact to the public from existing TA-21 operations.  1498 

Radioactive material processing facilities in TA-21 collect, filter, and exhaust air from 1499 

contaminated portions of the facility through ventilation exhaust stacks under normal operating 1500 

conditions.  Dispersion modeling techniques use the calculated radionuclide emissions data 1501 

shown in Table H–7, along with other inputs to predict the radiological doses for hypothetical 1502 

individuals at selected locations and for the collective population dose received by the 1503 

surrounding community.  The information in Table H–9 indicates the average annual radiological 1504 

impact that the facilities within TA-21 have had on the surrounding community for the last 1505 

7 years.  As deactivation activities are completed, the radiological dose attributable to tritium 1506 

emissions should decrease independent of the options. 1507 

The radiological dose shown in Table H–10 is the average annual dose that a hypothetical 1508 

individual would receive if they breathed air with the net airborne radionuclide concentration 1509 

(sampled minus background) collected from the designated location.  Although both radiological 1510 

doses are low, the dose at the TA-21 location is higher, as might be expected closer to the tritium 1511 

facility stacks and the DD&D of the moderately contaminated buildings removed during the 1512 
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sampling period.  The radiological dose is derived in approximately equal parts from tritium, 1513 

transuranic (plutonium and americium), and uranium isotopes.  The East Gate location is 1514 

common to both Table H–9 (emissions sampling and dose calculated by dispersion modeling) 1515 

and Table H–10 (dose calculated using ambient air sampling data).  The values given for tritium 1516 

dose, the only radionuclide present in substantially elevated levels, shows reasonable agreement 1517 

between the two tables for that location, given the difference in methods and the presence of 1518 

other LANL emissions that could contribute to the hypothetical ambient dose. 1519 

Public Health 1520 

The LANL maximally exposed individual (MEI) is a hypothetical member of the public who, 1521 

while not on LANL property, would receive the greatest dose from LANL operations (see 1522 

Chapter 4 of this SWEIS, Section 4.6).  The location of this MEI during most years of the 1523 

analysis has been at the East Gate along NM 502, entering the east side of Los Alamos County.  1524 

The 7-year (1999 through 2005) average dose the LANL MEI would have received is 1525 

1.9 millirem per year (based on emission sampling and dispersion modeling, not the ambient air 1526 

monitoring value shown in Table H–10; see Chapter 5 of this SWEIS, Section 5.6), less than one 1527 

percent of the naturally occurring background radiation dose (estimated to range from 300 to 1528 

500 millirem per year based on where the individual lives).  Of the dose to the LANL MEI at the 1529 

East Gate, the average portion attributed to the TA-21 facilities was minimal (0.0192 millirem 1530 

per year).  1531 

In addition to the LANL MEI, each Key Facility has a facility-specific MEI, a hypothetical 1532 

member of the public who, while at a location near that facility but not on LANL property, would 1533 

receive the greatest dose from all Key Facilities.  As shown in Table H–9, the average TA-21 1534 

facility-specific MEI is 0.0303 millirem per year.  1535 

The 7-year (1999 through 2005) average collective population dose attributable from all LANL 1536 

operations to persons living within 50 miles (80 kilometers) of LANL was 1.22 person-rem.  1537 

Tritium, from DP East as well as other Key Facilities, contributed to this population dose; 1538 

however, most of this population dose resulted from the short-lived air activation products from 1539 

the Los Alamos Neutron Science Center (LANSCE) (LANL 2004d).  1540 

DD&D Impacts—The DD&D process could cause temporary increases in radiological emissions 1541 

that could be controlled within acceptable limits, but would result in the elimination of residual 1542 

emissions from legacy structures.  Removal of legacy structures also would permanently preclude 1543 

any uncontrolled releases that would result from the failure of deteriorating structures or external 1544 

factors such as wildfires.  Environmental remediation activities that would follow DD&D 1545 

perform a similar function for contaminated soil or environmental media, trading minimal 1546 

temporary emissions for long-term risk reduction.  There would be no direct radiation exposure 1547 

to members of the public during this project due to the prohibition of public access to DD&D 1548 

areas and the low levels of radiation present after deactivation. 1549 

Radiological emissions from TA-21 facilities under the TA-21 Complete DD&D Option would 1550 

be divided into two phases.  In the first phase, DD&D activities occurring within the building 1551 

would take advantage of building integrity and certain building systems for contamination and 1552 

emissions control.  The second phase would be the short period during structural demolition for 1553 
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each building after decontamination is complete.  A small fraction of any remaining radioactive 1554 

contamination (and other hazards) could become airborne as the structure is demolished.  1555 

Estimating the dose received by the public from the in-building DD&D activities is difficult 1556 

since there is little facility characterization or planning data available, including levels of 1557 

radioactivity in equipment and how building and other contamination control systems would be 1558 

used.  Given the limited data, one approach to developing a bounding estimate radiation dose to 1559 

the public is to assume that the emissions from in-building DD&D would be similar to the 1560 

emissions from the building during operations.  The types of radioactivity and controls would be 1561 

similar, the building structure would be intact, and tritium trapping and filtration systems would 1562 

be in place for ventilation exhaust during decontamination.  The estimate would be conservative 1563 

because, with the removal of accountable quantities of radioactive materials and cessation of 1564 

process activities, levels of radioactivity present in the building would be orders of magnitude 1565 

less than levels present during operation.  Additionally, radioactivity would be continually 1566 

reduced as equipment and materials are packaged as waste and removed.  The 7-year average 1567 

dose received by East Gate MEI from current emissions from the DP East tritium facilities is 1568 

0.0192 millirem per year (see Table H–9) 1569 

A second approach to estimating the dose received by the public is to compare it to emissions 1570 

from similar previous DD&D projects.  The Building 3 and Building 4 South DD&D project at 1571 

DP West had stack emissions during in-building DD&D activities ranging from an initial high 1572 

of 92 microcuries of uranium and plutonium the first year of the project to a low of 1573 

27 microcuries the final year of the project.  A conservative calculation of the dose received from 1574 

this emission suggests the East Gate MEI would receive less than 0.02 millirem per year.  While 1575 

it is difficult to accurately quantify the impact of in-building DD&D activities on the public, it is 1576 

clear that the dose that would be received would be significantly less than one millirem per year. 1577 

Based on conservative estimates of residual levels of surface contamination and no mitigation on 1578 

emissions during demolition from surface sealants or water spray, the dose that would be 1579 

received by the East Gate MEI over the course of the whole TA-21 building demolition was 1580 

estimated at 0.0002 millirem.  Since many of the process buildings would be decontaminated to 1581 

unconditional release levels, and dust suppression using water sprays also would be required to 1582 

reduce fugitive dust, this dose is considered bounding.  In examining previous projects, air 1583 

sampling conducted during the Building 3 and Building 4 South demolitions detected no 1584 

radioactivity above background that was attributable to decommissioning. 1585 

All of the options would have some ongoing emissions during the period considered under this 1586 

SWEIS, with the impacts being bounded by those present during past DP East and DP West 1587 

process operations.  Tritium outgassing from deactivated equipment in DP East and some 1588 

additional emissions from the DP West facilities in surveillance and maintenance status would 1589 

continue under all options.  The TA-21 Complete DD&D Option and the Compliance Support 1590 

Option would remove radioactive materials from buildings; while that process might temporarily 1591 

increase emissions, it would actively reduce emissions over time. 1592 
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Worker Health 1593 

The 7-year average collective total effective dose equivalent for the LANL worker population is 1594 

161 person-rem (LANL 2003d, 2004c, 2005d, 2006f).  In general, determining collective total 1595 

effective dose equivalents for each TA is difficult because worker exposure data are collected at 1596 

the group level, and members of many groups and organizations receive doses at several 1597 

locations.  The fraction of a group’s collective total effective dose equivalent coming from a 1598 

specific Key Facility or TA can only be estimated.  For example, health physics personnel and 1599 

maintenance workers are distributed over the entire site, and these two occupational groups 1600 

account for a significant fraction of the LANL total effective dose equivalent.  This would also 1601 

be applicable to workers previously conducting work at DP West who also worked on other 1602 

environmental restoration and DD&D activities.  Thus, relevant historical worker exposure is not 1603 

readily available from LANL data on an activity-by-activity basis. 1604 

Although data to support quantitative values of worker dose by facility is not readily available, 1605 

the relative dose workers receive can be predicted based on the specific considerations at TA-21.  1606 

Office workers receive only ambient radiation doses.  The radiological dose received by workers 1607 

engaged in surveillance and maintenance activities at DP East and DP West radioactive facilities 1608 

is relatively low because the radiation source terms have been largely removed and the time spent 1609 

in the contaminated areas has shortened.  Doses received by workers associated with tritium 1610 

activities, including the deactivation of these facilities, would not be applicable as a baseline for 1611 

comparison of options.  Thus non-DD&D workers receive low exposures. 1612 

Workers conducting DD&D activities in production facilities that are contaminated with 1613 

uranium, tritium, and transuranic isotopes receive both external and internal dose.  The external 1614 

dose, in the form of gamma or beta exposure, is modest during the deactivation element and 1615 

continues to decrease as the higher levels of radioactivity and more contaminated equipment is 1616 

removed from the buildings.  The internal dose, which is received when radioactive 1617 

contamination is inhaled or ingested, can be reduced through ventilation controls, stabilization of 1618 

loose contamination, and the use of personal protective equipment.  DD&D projects in DP West 1619 

reported worker internal radiation doses averaging 2 millirem over the project (LANL 1995). 1620 

DD&D activities involve work with tools, cutting equipment, and often large hydraulic and 1621 

construction equipment, and workers are exposed to potential accident conditions similar to those 1622 

found on construction sites.  These include cutting and pinching, work at elevated locations and 1623 

in trenches or enclosed spaces, rigging, and working near large construction equipment.  1624 

Additionally, there are industrial hygiene hazards, particularly those associated with old 1625 

buildings, such as exposure to asbestos and transite, lead and other heavy metals, polychlorinated 1626 

biphenyls, solvents and hazardous constituents, and biological hazards (such as hantavirus from 1627 

mouse droppings).  National safety statistics are used in this analysis because they provide a 1628 

more conservative estimate than would DOE safety statistics. 1629 

DD&D Impacts—The principal impacts on worker health would result from the radiation dose 1630 

workers receive during the execution of DD&D, industrial hygiene impacts due to exposure to 1631 

asbestos and hazardous materials, and industrial accidents similar to those associated with 1632 

routine construction. 1633 
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Potential worker dose during the decontamination of the buildings can only be estimated, as each 1634 

facility would have to be characterized before work planning could begin.  Planning would 1635 

support maintaining worker doses at an ALARA level.  The collective worker dose would be 1636 

greater than that received at present because DD&D workers would receive a greater dose than 1637 

workers performing surveillance and maintenance activities, and a greater number of workers 1638 

would be required.  However, under the No Action Option, the liability of the contaminated 1639 

building remains, and addressing that liability would eventually require workers to incur similar 1640 

radiological doses.  Based on these projects, worker exposures from the DD&D of TA-21 should 1641 

be less than the LANL radiation worker 7-year average of 161 person-rem per year. 1642 

The demolition of the TA-21 buildings might also involve the removal of asbestos contaminated 1643 

materials.  Removal of asbestos-contaminated materials would be conducted according to LANL 1644 

asbestos management programs, in compliance with strict asbestos abatement guidelines, and is 1645 

regulated by New Mexico Environment Department under the provisions of NESHAPS.  1646 

Workers would use personal protective equipment and other engineered and administrative 1647 

controls.  Reviews of historical documentation and characterization of facilities would also 1648 

provide information on areas in buildings where hazardous material spills have occurred, and 1649 

conditions that present additional industrial hygiene hazards to workers.  Industrial hygiene 1650 

hazards may be present in facilities in which there is no radioactive contamination; however, 1651 

nonradiological facilities may allow greater use of large construction equipment, resulting in less 1652 

direct worker contact with hazardous locations. 1653 

Construction accidents are a substantial worker risk in DD&D activities, which require the use of 1654 

cutting and shearing electrical, pneumatic, and hydraulic tooling.  Workers must address issues of 1655 

working at elevated locations, on scaffolding, below grade, and in confined or atmospherically 1656 

suspect areas, and address issues of rigging large equipment and electrical safety.  These issues 1657 

are addressed at LANL through the Integrated Safety Management process, including job 1658 

characterization, work planning, and worker training.  Special care is also necessary in work 1659 

around large pieces of construction equipment.  Since there is no DD&D activity associated with 1660 

the No Action Option, the risk of construction accidents resulting in worker injury or death is 1661 

greater in the TA-21 Complete DD&D Option and the Compliance Support Option.  Based on an 1662 

expected 256,000 DD&D labor hours and DOE and national construction accident statistics, the 1663 

DD&D of the TA-21 buildings could cause 3 to 11 recordable injuries.  No construction fatalities 1664 

would be expected using either of the statistical bases.  Potential impacts from hazardous and 1665 

toxic chemicals would continue to be prevented through the use of administrative controls and 1666 

equipment. 1667 

Cultural Resources 1668 

The three general categories of cultural resources addressed in this section are archaeological, 1669 

historic buildings and structures, and traditional cultural properties. 1670 

Archaeological and Historic Buildings and Structures.  A cultural resource survey of TA-21 has 1671 

identified 5 archaeological sites.  These include a cavate, a rockshelter, trails and stairs, and a 1672 

rock or wooden enclosure.  The five sites are formally declared eligible or potentially eligible for 1673 

listing on the National Register of Historic Places through consultation with the State Historic 1674 
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Preservation Office.  Additionally, surveys of buildings and structures at TA-21 have determined 1675 

that 15 buildings are National Register of Historic Places-eligible.  1676 

Traditional Cultural Properties.  Traditional cultural properties are properties that are eligible for 1677 

the National Register of Historic Places because of their association with cultural practices or 1678 

beliefs of a living community that are rooted in that community’s history and are important in 1679 

maintaining its cultural identity.  There are no known traditional cultural properties located 1680 

within TA-21; however, consultations with American Indian and Hispanic groups have not been 1681 

conducted.  Traditional cultural properties would not be anticipated in developed portions of the 1682 

TA (DOE 1999d). 1683 

DD&D Impacts—DD&D of buildings and structures at TA-21 would not directly impact the five 1684 

National Register of Historic Places-eligible or potentially eligible archaeological sites present 1685 

within the area.  DD&D of buildings and structures would have direct effects on 15 National 1686 

Register of Historic Places-eligible historic buildings and structures that are associated with the 1687 

Manhattan Project and Cold War years at LANL. 1688 

Prior to any demolition activities taking place, DOE in conjunction with the State Historic 1689 

Preservation Office, would implement documentation measures such as preparing a detailed 1690 

report containing the history and description of the affected properties.  These measures would be 1691 

incorporated into a formal Memorandum of Agreement between DOE and the New Mexico 1692 

Historic Preservation Division to resolve adverse effects to eligible properties.  The Advisory 1693 

Council on Historic Preservation would be notified of the Memorandum of Agreement and 1694 

would have an opportunity to comment. 1695 

Socioeconomics and Infrastructure 1696 

Socioeconomics 1697 

As of the end of 2005, approximately 130 personnel were located in TA-21 facilities, along with 1698 

additional seasonal employees or summer students.  These personnel supported environmental 1699 

and other LANL programs and maintenance and warehousing functions for the LANL 1700 

maintenance contractor. 1701 

DD&D Impacts—Socioeconomic impacts could result from the TA-21 DD&D action, including 1702 

impacts on: 1703 

• LANL contractor and subcontractor employment; 1704 

• Potential employment from business using additional conveyed land (previously 1705 

discussed in the TA-21 Conveyance and Transfer EIS [DOE 1999d]); and 1706 

• Private enterprises located on and adjacent to the DP Mesa. 1707 

Both the TA-21 Complete DD&D Option and the Compliance Support Option would remove 1708 

most of the office space that these organizations currently use.  However, since the programs and 1709 

functions would still be required after the DD&D of TA-21, the majority of the personnel would 1710 

be relocated to other buildings owned or leased by LANL, with little resulting effect to overall 1711 
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LANL employment.  The 30 personnel who support TA-21 tritium operations would be relocated 1712 

regardless of the TA-21 DD&D option. 1713 

Any employment from DD&D activities would be modest and temporary, with a maximum 1714 

onsite DD&D workforce of fewer than 100 workers.  Additionally, LANL has an ongoing 1715 

program to remove excess facilities; the intermittent DD&D activity at the DP West Site over the 1716 

last several years was funded and managed as part of this program.  Although the DD&D of 1717 

TA-21 would require DD&D workers at TA-21, this would not necessarily increase the overall 1718 

number of DD&D workers.  Any DD&D funding not used for TA-21 buildings would be 1719 

available for DD&D projects in other TAs.  The impacts of TA-21 DD&D would not directly 1720 

translate into increases or decreases in overall DD&D employment. 1721 

Several of the tracts at the western end of TA-21 adjacent to the land on DP Road currently in 1722 

commercial use have been (or are anticipated to be) conveyed to Los Alamos County.  These 1723 

tracts provide undeveloped areas close to the Los Alamos townsite available for future 1724 

development unencumbered by the issues associated with “brownfield” areas.  Current plans 1725 

allow for the possibility that portions of the largest tract (TA-21-2/A-16), which contains the DP 1726 

East and DP West and most of the TA-21 areas, may be made available for industrial use after 1727 

remediation.  Given the current level of planning detail for both the DD&D and remediation 1728 

approach and the remediation schedule showing completion by 2011, the socioeconomic impacts 1729 

from associated future development cannot be accurately predicted and would likely occur after 1730 

2011. 1731 

Private businesses located on the DP Mesa and adjacent to DP Road could incur modest but not 1732 

irreparable impacts from the TA-21 DD&D.  Waste disposal DD&D activities would result in an 1733 

average of fewer than 10 one-way trips (and 10 empty return trips) per day between 2006 and 1734 

2011 on DP Road and onto NM 502.  This would not be a significant increase in traffic 1735 

compared to current operations on either of these roads.  The DD&D of contaminated facilities 1736 

would take place at least 500 yards (457 meters) from the businesses, sufficient distance to 1737 

mitigate any fugitive dust or project infrastructure impacts. 1738 

Infrastructure 1739 

Major utility infrastructure (electric power, natural gas, and water) is available at TA-21 to 1740 

provide service to existing facilities.  The TA-21 steam plant (TA-21-0357) is the central utility 1741 

plant for DP Mesa facilities and a major consumer of utility resources, particularly natural gas to 1742 

fire its three boilers as well as water for makeup and cooling.  As such, it is the only TA-21 1743 

facility for which utility demands are specifically monitored (LANL 2003c, 2006a).  The 1744 

cessation of activities within TA-21 and the DD&D of TA-21 buildings and structures would 1745 

include the removal or abandonment of existing utility corridors that serve the affected facilities.  1746 

TA-21 steam plant operations have most recently required approximately 200 megawatt-hours of 1747 

electricity, 27,000 decatherms (equivalent to about 27 million cubic feet [0.76 million cubic 1748 

meters]) of natural gas, and 1.6 million gallons (6.1 million liters) of water annually 1749 

(LANL 2006a). 1750 

DD&D Impacts—Activities associated with DD&D of all TA-21 facilities are expected to require 1751 

43,000 gallons (163,000 liters) of liquid fuels and 1.3 million gallons (4.9 million liters) of 1752 
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water.  DD&D activities would be staggered over an extended period of time.  As a result, 1753 

impacts of these activities on LANL’s utility infrastructure are expected to be minor on an 1754 

annualized basis.  Standard practice dictates that utility systems serving individual facilities are 1755 

shut down as they are no longer needed.  As DD&D activities progress, interior spaces, including 1756 

associated equipment, piping, and wiring, would be removed prior to final demolition.  Thus, 1757 

existing utility infrastructure would be used to the extent possible and would then be 1758 

supplemented or replaced by portable equipment and facilities as DD&D activities proceed, as 1759 

previously discussed for construction activities. 1760 

Waste Management  1761 

LANL tracks its waste generation by “Key Facility” in the following categories:  transuranic 1762 

(including mixed transuranic), low-level radioactive waste, mixed low-level radioactive waste, 1763 

and a category of chemical waste that includes hazardous and toxic waste and construction and 1764 

demolition debris.  Historical chemical and radioactive waste generation information is provided 1765 

in Table H–11 for TA-21. 1766 

Table H–11  Waste Generation Ranges and Annual Average Generation Rates 1767 

from Technical Area 21 Facilities 1768 

 
Tritium Facilities 

(annual rates) 

TA-21 Building 3 and 
Building 4 South Project, 

(1992-1995) 
Range 0 to 143  Not applicable Low-level Radioactive Waste 

(cubic yards)  Average 69  3,360  

Range 0 to 2  Not applicable Mixed Low-level Radioactive Waste 
(cubic yards) Average 0.9  Not applicable 

Range 20 to 11,390  Not applicable Chemical Waste (pounds) 

Average 2,483 1,790  

Range 6,600 to 121,000  Not applicable Liquid Waste from TA-21-0257 
(gallons) Average 32,000  Not applicable 

TA = technical area. 
Notes:  To convert pounds to kilograms, multiply by 0.45359; cubic yards to cubic meters, multiply by 0.76456; gallons to 
liters, multiply by 3.78533. 
Sources:  LANL 1995, 2003d, 2004c, 2005d, 2006f. 
 

Due to its limited activity, TA-21 has generated relatively little operational waste over the past 1769 

5 years.  The DP East buildings are considered part of the Tritium Key Facilities, as are the 1770 

Weapons Engineering Tritium Facility and other facilities in TA-16.  While the quantity of waste 1771 

shown for the Tritium Facilities in Table H–11 is conservative because it includes contributions 1772 

from both TA-16 and TA-21, it provides an indication of the waste types and a bounding limit on 1773 

waste quantities.  Sanitary (solid) waste, and uncontaminated construction and demolition debris 1774 

generated at TA-21 was disposed of at the Los Alamos County Landfill.  Recent environmental 1775 

restoration activities in TA-21 have included investigation and source removal actions.  For 1776 

example, a corrective action at MDA V in 2006 resulted in removal of a large volume of waste.  1777 

The only reported waste was 10.5 cubic yards (8 cubic meters) resulting from a removal action 1778 

and site restoration conducted at Solid Waste Management Unit 21-024(f) (LANL 2004c).  The 1779 

wastes generated by the DD&D project to remove the south portions of Building 21-3 and 1780 

Building 21-4 in the 1990s is shown in Table H–11 as an example of quantities and types of 1781 

waste generated during a previous small DD&D project.  The area of the buildings removed as 1782 
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part of this project represents between 6 percent and 9 percent of the area of the facilities that 1783 

currently remain at TA-21. 1784 

Liquid sanitary wastes generated from all TA-21 facilities are treated at the TA-46 Sanitary 1785 

Wastewater Systems Plant.  Building 21-257, which has historically treated all liquid radioactive 1786 

wastes generated by the DP West and DP East process facilities, is currently being maintained in 1787 

a standby condition to allow pretreatment of any liquid radioactive wastes that would be 1788 

generated from the deactivated facilities.  After deactivation is complete, such waste is expected 1789 

to be minimal, and it is unlikely that any DD&D-generated liquids would require processing in 1790 

Building 21-257.  Table H–11 provides the range and average liquid radioactive waste volumes 1791 

pretreated at Building 21-257. 1792 

DD&D Impacts—The DD&D of TA-21 buildings and structures would generate a substantial 1793 

volume of waste, and a principal project effort would be characterizing, packaging, handling, and 1794 

disposing of waste materials.  Initial planning efforts for the DP Site DD&D project have 1795 

developed preliminary waste estimates.  Dimensions of existing building components along with 1796 

projections of contamination levels and packaging efficiencies were used to estimate waste 1797 

volumes by waste type.  As additional characterization data and planning information becomes 1798 

available these estimates would be updated to refine the waste types and quantities, determine 1799 

container types and quantities, and estimate levels of waste radioactivity.  The waste estimate 1800 

values for both of the TA-21 DD&D action options are provided in Table H–12.   1801 

Table H–12  Waste Generation under the Proposed Action and 1802 

Compliance Response Alternatives 1803 

 

Tritium Facilities 
(nominal average 
yearly generation) 

TA-21 Complete 
DD&D Option 

Compliance Support 
Option 

Low-level Radioactive Waste 69 cubic yards 
 

34,000 cubic yards 
 

34,000 cubic yards 
 

Bulk Low-level Radioactive Waste a Not available 26,000 cubic yards 
 

26,000 cubic yards 
 

Packaged Low-level Radioactive Waste a Not available 8,600 cubic yards 
 

8,600 cubic yards 
 

Mixed Low-level Radioactive Waste 
(RCRA/TSCA constituents; not 
radioactive asbestos is considered low-
level waste) 

0.9 cubic yards 
 

65 cubic yards 
 

65 cubic yards 
 

Transuranic Waste b 0.0 1.3 cubic yards 1.3 cubic yards 

Solid Waste (nonradioactive construction 
debris and sanitary waste) 

Not available 47,000 cubic yards 
 

18,000 cubic yards 
 

Chemical Waste (asbestos and hazardous) 1.2 cubic yards 
 

420 cubic yards 
 

420 cubic yards 
 

Liquid Waste Pretreated at TA-21-0257 32,000 gallons 
 

8,000 gallons 
 

5,700 gallons 
 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; RCRA = Resource Conservation and 
Recovery Act; TSCA = Toxic Substances Control Act. 
a The low-level radioactive waste total has been subdivided into “bulk” and “packaged” components.  The bulk waste is 

typically lower-activity radioactive building debris transported in intermodal containers and lift liners.  The packaged waste 
is typically the higher-activity (>10 nanocuries per gram) materials and equipment packaged in “Type A” containers.  

b Includes transuranic and mixed transuranic waste; all of the TA-21 transuranic waste would be “contact-handled” with no 
generation of transuranic “remote handled” waste. 

Notes:  To convert cubic yards to cubic meters, multiply by 0.76456; gallons to liters, multiply by 3.78533.  All numbers 
rounded to two significant figures. 



Appendix H – Impacts Analyses of Closure and Remediation Actions 
 
 

 
7/9/2007 Concurrence Draft H-55 

DOE has developed extensive liquid and solid waste management infrastructures at LANL with 1804 

capabilities to characterize, process, package, store, and manage all of the waste types that would 1805 

be generated during the DD&D of TA-21.  NNSA has the capability to treat and dispose of some 1806 

wastes onsite but in other cases uses permitted offsite facilities for treatment and disposal.  The 1807 

two largest-volume waste types expected to be generated by the DD&D of TA-21 are solid low-1808 

level radioactive waste and nonradioactive construction debris.  NNSA plans on using a 1809 

combination of onsite disposal and offsite disposal to disposition low-level radioactive waste to 1810 

minimize the impact of the large volume of DD&D waste that this project, and other projects 1811 

would generate. 1812 

The Los Alamos County Landfill is expected to close in 2007.  A new transfer station, operated 1813 

by the County, will be used to sort and ship sanitary waste and uncontaminated debris to a 1814 

landfill or recycling facilities outside the county.  NNSA would also recycle as much of these 1815 

materials as possible.  Debris concrete may be crushed and used as fill material in lieu of 1816 

importing clean fill soil and uncontaminated metal may be recycled as scrap.  For the purposes of 1817 

the analysis, Table H–12 conservatively assumes all of the debris is disposed of as waste. 1818 

All other wastes expected to be generated by the DD&D activities would be handled, managed, 1819 

packaged, and disposed of in the same manner as the same wastes generated by other activities at 1820 

LANL.  Piping and other materials that are characterized as transuranic waste would be packaged 1821 

in accordance with WIPP Waste Acceptance Criteria and the appropriate LANL procedures, 1822 

transferred to Area G for storage, and ultimately shipped to the WIPP near Carlsbad, New 1823 

Mexico.  Any radioactive materials that are characterized as mixed low-level radioactive waste 1824 

may be stored onsite at Area TA-54 pending identification of an offsite treatment and disposal 1825 

facility.  Most mixed low-level radioactive waste generated at LANL is sent offsite to other DOE 1826 

or commercial facilities for treatment and disposal. 1827 

Asbestos contaminated with radioactive material could be disposed of in a disposal cell in 1828 

Area G that is dedicated to the disposal of radioactively contaminated asbestos waste or 1829 

alternatively packaged and disposed of offsite according to the receiving facility waste 1830 

acceptance criteria.  Asbestos waste that is not radioactively contaminated that is generated 1831 

during the DD&D activities would be packaged according to applicable requirements and sent to 1832 

the LANL asbestos transfer station for shipment offsite to a permitted asbestos disposal facility 1833 

along with other asbestos waste generated at LANL. 1834 

Any hazardous waste generated during the TA-21 DD&D activities would be handled, packaged, 1835 

and disposed of according to LANL’s hazardous waste management program.  These amounts 1836 

are expected to be small and would be well within the capacity of LANL’s hazardous waste 1837 

management and disposal program. 1838 

Radioactive liquid waste would be transferred to the Radioactive Liquid Waste Treatment 1839 

Facility in TA-50 at LANL for treatment.  The liquid waste from the DD&D activities for TA-21 1840 

would be within the treatment and disposal capacity of the Radioactive Liquid Waste Treatment 1841 

Facility.  No effect on the Radioactive Liquid Waste Treatment Facility is anticipated. 1842 

The major difference between the TA-21 DD&D options is that the solid debris in the TA-21 1843 

Complete DD&D Option is about three times of the solid debris waste in the Compliance 1844 
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Support Option due to the fewer buildings demolished.  The asbestos waste would probably also 1845 

be higher for complete DD&D; however, without characterization data on the buildings it is 1846 

unclear which of the additional buildings would be expected to contain asbestos.  The availability 1847 

of asbestos removal contractors and asbestos disposal locations should not become a constraint. 1848 

Transportation 1849 

Several types of transportation impacts result from current TA-21 activities:  automobile traffic 1850 

on and off of the LANL facility, and truck traffic, particularly associated with maintenance and 1851 

logistics activities.  These vehicles need to pass through the Los Alamos townsite to reach other 1852 

LANL TAs.  This level of activity is consistent with an operating facility environment.  There 1853 

has historically been intermittent truck traffic associated with waste from DD&D of facilities at 1854 

DP West.   1855 

DD&D Impacts—There are several types of temporary and permanent transportation impacts that 1856 

could result from alternatives at TA-21.  These include changes in automobile traffic patterns on 1857 

and off of the LANL facility and changes in truck traffic patterns, particularly for transporting 1858 

waste.  While there might be minor changes in traffic patterns between options based on changes 1859 

in number and locations of jobs and temporary increases in DD&D activities, the impact of a few 1860 

hundred workers would be minor within the total LANL workforce.  1861 

Local traffic resulting from TA-21 DD&D activities, including worker commutes, equipment 1862 

movement, and waste transportation, should not be appreciably greater than that which occurred 1863 

during past operations.  When combined with the traffic from concurrent remediation activities, 1864 

the cumulative traffic would not result in local traffic exceeding normal volume for commercial 1865 

areas, although there might be some intermittent periods of traffic congestion.  The number of 1866 

DD&D workers at TA-21 likely would be less than the current TA-21 staff.  While the 1867 

remediation option under the Consent Order for TA-21 has yet to be determined, even the most 1868 

extensive remediation option would be less than 500 workers.  The construction equipment may 1869 

be staged at TA-21, so its movement along public roads would be mostly during project 1870 

mobilization and demobilization.  The traffic impacts from waste transportation would vary from 1871 

about 1,000 to 1,500 trips per year from 2006 to 2010, an average of less than 20 one-way trips 1872 

per day.  Even remediation options that would result in several times greater truck traffic would 1873 

still be consistent with acceptable commercial area traffic levels. 1874 

The effects from incident-free transportation of DD&D wastes under both the offsite disposal and 1875 

onsite disposal options, for the worker population and the general public are presented in 1876 

Table H–13.  The effects are presented in terms of the collective dose in person-rem resulting in 1877 

excess LCFs.  Excess LCFs are the number of cancer fatalities that maybe attributable to the 1878 

proposed project that are estimated to occur in the exposed population over the lifetime of the 1879 

individuals.  If the number of LCFs is less than one, the subject population is not expected to 1880 

incur any LCFs resulting from the actions being analyzed.  The risk for development of excess 1881 

LCFs is highest for workers under the offsite disposition option because of the duration of 1882 

exposure during transport. 1883 
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Table H–13  Incident-Free Transportation Impacts – Technical Area 21 Decontamination, 1884 

Decommissioning, and Demolition 1885 

Crew Public 

Disposal Option 

Low-level Radioactive 
Waste Disposal 

Location a 
Collective Dose 
(person-rem) 

Risk 
(LCFs) 

Collective Dose 
(person-rem) 

Risk 
(LCFs) 

Onsite Disposal LANL TA-54 0.30 0.0002 0.06 0.00004 

Nevada Test Site 9.27 0.006 2.69 0.002 

Offsite Disposal 
Commercial Facility 8.98 0.005 2.62 0.002 

LCF = latent cancer fatality, TA = technical area. 
a Transuranic wastes are disposed at WIPP. 
 

The traffic accident impacts from transportation of DD&D wastes for both offsite disposal and 1886 

onsite disposal are presented in Table H–14 as traffic accidents, population dose due to 1887 

accidental release of radioactivity, and fatalities due to traffic accidents from both the collisions 1888 

and excess LCFs.  The analysis assumed that all generated nonradiological wastes would be 1889 

transported to offsite disposal facilities. 1890 

Table H–13 and Table H–14 indicate that no excess fatal cancers or fatalities would likely occur 1891 

from DD&D activities in TA-21. 1892 

Table H–14  Transportation Accident Impacts – Technical Area 21 Decontamination, 1893 

Decommissioning, and Demolition 1894 

Accident Risks  Low-level Radioactive 
Waste Disposal 

Location a, b Number of Shipments c 
Distance Traveled 

(million kilometers) 
Radiological 
(excess LCF) 

Traffic 
 (fatalities) 

LANL TA-54 4,742 1.19 1.7 × 10-11 0.014 

Nevada Test Site 4,742 6.33 2.8 × 10-7 0.065 

Commercial Facility 4,742 5.80 2.1 × 10-7 0.060 

LCF = latent cancer fatality, TA = technical area. 
a All nonradiological wastes would be transported offsite  
b Transuranic wastes are disposed at WIPP. 
c Only 22 percent of shipments are radioactive wastes, others include 77.5 percent for industrial and sanitary waste, and about 

0.05 percent asbestos and hazardous wastes. 
 

H.2.3.3 Compliance Support Option – Decontamination, Decommissioning, and 1895 

Demolition to Support the Consent Order Activities 1896 

Land Resources 1897 

Land Use 1898 

Following DD&D of selected buildings and structures within TA-21, the site (except parcel 1899 

A-15-1 which has been transferred to Los Alamos County) would remain under the control of 1900 

DOE.  Any potential development would have to address structure reuse or DD&D.  Land use 1901 

designations would remain unchanged. 1902 
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Visual Environment 1903 

The more limited DD&D activities of this option would have short-term adverse impacts on 1904 

visual resources due to the presence of heavy equipment and an increase in dust.  Since many 1905 

buildings would remain within TA-21, only limited areas would be contoured and revegetated.  1906 

Although some of the larger buildings would be removed, the view of the TA from NM 502 and 1907 

from higher elevations to the west would still include portions of the current mix of 50-year old 1908 

structures. 1909 

Geology and Soils 1910 

Under all options, the impact of a seismic event has been reduced by the deactivation of the DP 1911 

East facilities and removal of a majority of the source material present.  Since no new facilities 1912 

would be constructed under the Compliance Support Option, there would be no new potential 1913 

seismic impact.  1914 

The Compliance Support Option would have a minor impact on the geologic and soils resources 1915 

at LANL as the affected facility areas are already developed and adjacent soils are already 1916 

disturbed.  The DD&D activities would introduce some additional ground disturbance in 1917 

excavating foundations and establishing laydown yards and waste management areas near the 1918 

facilities to be demolished.  However, the impacts would be temporary and available paved 1919 

surfaces, such as adjacent parking lots, would be used to mitigate any impact.  The degree of soil 1920 

disturbance from the Compliance Support Option is expected to be much smaller than that 1921 

resulting from major remediation activities under the Consent Order.  The primary indirect 1922 

impact would be associated with the need to excavate any contaminated tuff and soil not 1923 

addressed by the Consent Order from beneath and around facility foundations.  Borrow material 1924 

(such as crushed tuff and soil) would be required to fill the excavations to grade.  Such resources 1925 

are available from onsite borrow areas (see Section 5.2). 1926 

Water Resources 1927 

Similar to the No Action Option, the Compliance Support Option would have a negligible impact 1928 

on water resources, due to the elimination of the Tritium Science and Fabrication Facility outfall, 1929 

which discharges less than three percent of the effluent in Los Alamos Canyon.  The impact on 1930 

water resources for dust suppression and decontamination is similar but less extensive in this 1931 

option than in the TA-21 Complete DD&D Option; no significant effect on water resources is 1932 

anticipated.  The option would not result in the disturbance of watercourses or generation of 1933 

liquid effluents that would be released to the surrounding environment.  Relocation of office 1934 

personnel would be minimal in comparison to complete DD&D, and best management practices 1935 

would be used to control stormwater runoff and water used for dust suppression. 1936 

Air Quality and Noise 1937 

Air Quality 1938 

Nonradioactive Emissions.  In the Compliance Support Option, similar to the TA-21 Complete 1939 

DD&D Option, the operational emission sources would be relocated or cease as the activities are 1940 

relocated and the buildings demolished.  There would be temporary increases in vehicle exhaust 1941 
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and fugitive dust during the actual building demolition.  Initially, air emissions from TA-21 1942 

would be similar to the current emissions.  The emissions from the laboratory use of various 1943 

toxic chemicals should be eliminated as the process buildings are placed into surveillance and 1944 

maintenance status and subsequently demolished.  However, the nonradioactive air pollutant 1945 

emissions from the three natural gas-fired boilers in Building 21-0357 and the vehicle exhaust 1946 

and emissions from activities in the maintenance facilities operated by the LANL maintenance 1947 

contractor would remain. 1948 

Similar to the TA-21 Complete DD&D Option, the DD&D of the buildings and structures would 1949 

result in temporary increases in air quality impacts from construction equipment, trucks, and 1950 

employee vehicles.  The relative quantities of the solid waste may be used to estimate the 1951 

magnitude of demolition and hence the potential for dust generation.  The Compliance Support 1952 

Option would be expected to generate on the order of 78 percent as much dust as the TA-21 1953 

Complete DD&D Option. 1954 

Radioactive Emissions.  The Compliance Support Option would have radiological emissions 1955 

quantitatively similar to those of the TA-21 Complete DD&D Option, since all of the identified 1956 

contaminated structures are within the scope of each option.  Radiological emissions during 1957 

surveillance and maintenance and initial DD&D would result from the exhaust of building or 1958 

temporary ventilation systems used for dust and contamination control.  Structural surfaces 1959 

would be either decontaminated to unconditional release levels or with selected contaminated 1960 

surfaces stabilized to permit segregation of radioactively contaminated and uncontaminated 1961 

debris after demolition.  Small quantities of radioactivity associated with the dust emissions 1962 

would result from demolition activities.  The potential exists for contaminated soils, building 1963 

debris, and possibly other media to be disturbed during demolition of facilities.  Release of 1964 

radioactivity would be minimized by proper decontamination of buildings prior to demolition.  1965 

Such emissions are typically of short duration and are monitored and addressed in regulatory 1966 

documents.  Doses to the public and workers are discussed in the section on human health. 1967 

Noise 1968 

Noise levels during demolition activities for both the Compliance Support Option and the TA-21 1969 

Complete DD&D Option would be consistent with those typical of construction activities.  1970 

Impacts on the public and wildlife would be similar as well. 1971 

Ecological Resources 1972 

As in the TA-21 Complete DD&D Option, wildlife in canyons adjacent to TA-21 would be 1973 

intermittently disturbed by construction activity and noise over the demolition period; however 1974 

the impacts would be smaller and confined to more localized areas.  The revegetation following 1975 

the DD&D of buildings and structures within TA-21 would be more localized as would the 1976 

redevelopment impact on wildlife.  However, the impact from environmental restoration 1977 

activities would be similar between options, and possibly larger than that of facility DD&D.  The 1978 

determination made in the DOE biological assessment for the Complete DD&D Option as it 1979 

relates to the Mexican spotted owl, bald eagle, and southwestern willow flycatcher, and 1980 

concurred with by the U.S. Fish and Wildlife Service, would also be applicable to this option 1981 

(see Section H.2.3.2). 1982 
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Since there are no wetlands in TA-21, DD&D activities would not affect this resource.  One of 1983 

the two NPDES-permitted outfalls associated with TA-21 operations would be eliminated, and 1984 

the quantity of surface water discharged to the adjacent canyons from the Steam Plant outfall 1985 

should be reduced from the present levels as a result of the relocation of tritium operations. 1986 

Human Health 1987 

The Compliance Support Option includes the DD&D of the buildings and structures at TA-21 1988 

necessary to support the environmental remediation activities.  The primary human health 1989 

impacts from the Compliance Support Option are those to the public due to radiological 1990 

emissions and worker health and safety.  Precautions taken to assure the protection of workers 1991 

from industrial hygiene hazards (for example, asbestos removal) would ensure there would be 1992 

minimal chemical or asbestos emission that could impact the public.   1993 

Public Health.  The radiological emissions from the TA-21 facilities under the Compliance 1994 

Support Option, as in the TA-21 Complete DD&D Option, include continued emissions from 1995 

surveillance and maintenance buildings until in-building DD&D activities are complete and the 1996 

short-term emissions that result from residual contamination becoming airborne during structural 1997 

demolition.  Since the identities of the radiological facilities and the methods and schedule to 1998 

DD&D those facilities is similar to complete DD&D, the dose to the public should be bounded. 1999 

Worker Health.  The principal impacts on worker health under the Compliance Support Option 2000 

are similar to those in the TA-21 Complete DD&D Option.  The impacts result from the radiation 2001 

dose workers receive during the execution of DD&D, industrial hygiene impacts due to exposure 2002 

to asbestos and hazardous materials, and industrial accidents similar to those associated with 2003 

routine construction.  As discussed above in reference to the public dose, since the DD&D 2004 

facilities and methods are similar between options, the radiological dose received by the DD&D 2005 

workers should also be similar. 2006 

The demolition of the above buildings might also involve the removal of some asbestos 2007 

contaminated material.  Additional industrial hygiene hazards and hazards from routine 2008 

construction accidents occur in facilities in which there is no radioactive contamination; 2009 

however, nonradiological facilities may allow greater use of large construction equipment, 2010 

resulting in less direct worker contact with hazardous locations.  The smaller number of facilities 2011 

subject to DD&D under the Compliance Support Option suggests that the worker exposure to 2012 

industrial and construction hazards would be reduced from those expected in the TA-21 2013 

Complete DD&D Option.  Construction accidents and fatalities would be bounded by the values 2014 

identified in the TA-21 Complete DD&D Option. 2015 

Cultural Resources 2016 

The DD&D of buildings and structures under the Compliance Support Option would not affect 2017 

the five National Register of Historic Places-eligible archaeological sites at TA-21 but would 2018 

have direct effects on 15 National Register of Historic Places-eligible historic buildings and 2019 

structures that are associated with the Manhattan Project and Cold War years at LANL.  2020 

Documentation measures would be implemented to reduce adverse effects to National Register 2021 

of Historic Places-eligible properties at LANL and Memorandum of Agreement terms negotiated. 2022 



Appendix H – Impacts Analyses of Closure and Remediation Actions 
 
 

 
7/9/2007 Concurrence Draft H-61 

This would also apply to the requirements for historic preservation defined in 36 CFR Part 800 2023 

during the transfer of land under Public Law 105-119.  2024 

Socioeconomics and Infrastructure 2025 

Implementation of the Compliance Support Option would result in a substantial reduction in 2026 

utility demands in TA-21 as major operational and support activities, such as the Tritium Science 2027 

and Fabrication Facility, would be eliminated as under the Complete DD&D Option.  However, 2028 

the TA-21 steam plant would not be demolished and may still operate at least on an interim basis, 2029 

but at substantially reduced levels and with comparable reductions in electric power, natural gas, 2030 

and water consumption. 2031 

Fewer buildings would be fully demolished under this option.  Therefore, utility demands for 2032 

DD&D activities would be less than for the Complete DD&D option. 2033 

Socioeconomics 2034 

The principle impacts of the Compliance Support Option would not change from the TA-21 2035 

Complete DD&D Option.  This is largely due to the removal of office space that is currently 2036 

used.  These programs and their functions would be relocated to other available buildings that are 2037 

owned or leased by DOE, with little effects to the overall LANL personnel, since the programs 2038 

are still required. 2039 

Waste Management  2040 

For the Compliance Support Option, as for the TA-21 Complete DD&D Option, the waste types 2041 

and quantities generated by removal of the structures would be within the capacity of existing 2042 

waste management systems, and would not by themselves result in substantial impact to existing 2043 

waste disposal operations.  The waste types and volumes expected to be generated during the 2044 

Compliance Support Option DD&D activities under the two disposal alternatives are 2045 

summarized in Table H–12. 2046 

The Compliance Support Option would generate about 60 percent less solid debris than the 2047 

TA-21 Complete DD&D Option because it demolishes fewer buildings.  The asbestos waste 2048 

would probably also be lower in the Compliance Support Option.   2049 

Transportation 2050 

As in the TA-21 Complete DD&D Option, the wastes generated during the DD&D activities 2051 

would need to be transported to storage or disposal sites.  These sites could be either at LANL or 2052 

at an offsite location, although the impacts to the public are larger when wastes are shipped for 2053 

offsite disposal.  The largest categories of waste that would be generated from DD&D activities 2054 

are low-level radioactive waste and solid sanitary waste or debris.  Solid sanitary waste or debris 2055 

may often be recycled as fill on the LANL site, reducing the actual waste quantity; solid waste 2056 

that cannot be recycled can be disposed of at a New Mexico Subtitle D landfill.  Possible offsite 2057 

low-level radioactive waste disposal sites, in contrast, are located at the Nevada Test Site and a 2058 

commercial facility in Utah. 2059 
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Since the quantities of radioactive waste are similar between the Compliance Support Option and 2060 

the TA-21 Complete DD&D Option, the risks to the public from both radiation dose and traffic 2061 

accidents as shown in Table H–13 and Table H–14 are assumed to be the same.  The tables 2062 

address both the option for disposal of low-level radioactive and sanitary waste at onsite and 2063 

offsite disposal facilities.  The only difference in the impacts between the TA-21 Complete 2064 

DD&D Option and the Compliance Support Option is a slightly reduced risk of accidents due to 2065 

the reduced number of truck trips to the sanitary waste disposal facility.  The radiological impacts 2066 

would be identical. 2067 

H.3 Waste Management Facilities Transition Impacts Assessment 2068 

Section H.3 provides an assessment of environmental impacts for alternatives to the management 2069 

of solid low-level radioactive waste, mixed low-level radioactive waste, hazardous and chemical 2070 

waste, and transuranic waste that take into consideration the closure of TA-54 Area L and 2071 

MDA L, and TA-54 Area G and MDA G.  Closure of these areas is required by DOE 2072 

Order 435.1 with corrective actions for certain units specified by the Consent Order 2073 

(NMED 2005a) that was entered into by DOE, the University of California as the management 2074 

and operating contractor, and the State of New Mexico, in March 2005.  More detailed 2075 

information regarding the Consent Order is presented in Chapter 2, Section 2.2.6.  Section H.3.1 2076 

provides background information for the actions needed to remove, replace and re-locate existing 2077 

facilities that are used to store and process these solid waste streams, as well as the purpose and 2078 

need.  Section H.3.2 provides a brief description of the No Action Option and other proposed 2079 

options.  Section H.3.3 describes the affected environment and environmental impacts at the 2080 

LANL technical areas associated with the options (TA-50, TA-54, and TA-63).  Chapter 4 of this 2081 

SWEIS presents a description of the overall affected environment at LANL.  Any unique 2082 

characteristics of these TAs and LANL not covered in Chapter 4 that would be affected by the 2083 

proposed transition of waste management facilities are presented here.  2084 

H.3.1 Introduction and Purpose and Need for Agency Action  2085 

TA-54 provides storage, processing and disposal capabilities for mixed low-level radioactive 2086 

waste (Area L), chemical and hazardous waste (Areas J and L), low-level radioactive waste 2087 

(Area G), and transuranic waste (Area G) that are generated by LANL programs.  Due to the 2088 

schedule for pending corrective actions at MDA L and MDA G per the requirements of the 2089 

Consent Order, the following would need to occur by the end of 2015 and require NEPA 2090 

analysis: 2091 

• Low-level radioactive waste support facilities currently located in Area G would need to 2092 

undergo DD&D and be moved or replaced so that low-level radioactive waste disposal 2093 

operations can continue at LANL. 2094 

• Applicable mixed low-level radioactive waste storage structures and hazardous and 2095 

chemical waste storage structures and operations in Area L that would otherwise prevent 2096 

closure of subsurface units in Area L and MDA L would need to be closed and relocated. 2097 
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• Transuranic waste4 retrievably stored in Area G would need to be retrieved, processed, 2098 

and shipped for final disposal at WIPP.  This action would require the relocation and 2099 

addition of processing capabilities for preparing transuranic waste for shipment, addition 2100 

of retrieval capabilities for remote-handled transuranic waste, and the construction and 2101 

operation of a TRU (Transuranic) Waste Facility (previously called the Transuranic 2102 

Waste Consolidation Facility) in a location other than Area G to process newly-generated 2103 

waste. 2104 

Background 2105 

This section provides an overview of how low-level radioactive waste, mixed low-level 2106 

radioactive waste, hazardous and chemical waste, and transuranic waste are currently managed.  2107 

Some of these actions have been analyzed for environmental impacts in prior NEPA 2108 

documentation, while other options need to be analyzed in this SWEIS.  The overview of waste 2109 

management practices that impact closure activities is divided into a discussion of legacy wastes, 2110 

newly-generated wastes, and stored sealed-sources. 2111 

Legacy Waste.  Legacy waste is waste that has been generated by past operations and has been in 2112 

storage for many years.  Mixed low-level radioactive legacy waste and hazardous and chemical 2113 

legacy wastes are only temporarily stored in Area L for processing and shipment to offsite 2114 

disposal facilities; therefore, the discussion of legacy waste in this appendix is specific to 2115 

transuranic waste in Area G. 2116 

Legacy transuranic waste5 is stored in fabric domes, trenches, pits and shafts at MDA G.  NNSA 2117 

expects to characterize and prepare about 379,000 cubic feet (10,700 cubic meters) of legacy 2118 

contact-handled transuranic waste for shipment.  About 296,650 cubic feet (8,400 cubic meters) 2119 

of this waste is stored in above-ground storage units and about 82,500 cubic feet (2,340 cubic 2120 

meters) is stored in subsurface storage units.  Contact-handled transuranic waste is currently 2121 

stored in the fabric domes, Trenches A-D, Pit 9, corrugated metal pipes on top of Pit 29, and 2122 

Shafts 262-266.  About 4,600 cubic feet (130 cubic meters) of remote-handled transuranic waste 2123 

is stored in 55 shafts at Area G (LANL 2005c). 2124 

Some of the contact-handled transuranic waste in the fabric domes is currently being prepared for 2125 

shipment to WIPP through the “Quick-to-WIPP” Program.  In this program, approximately 2126 

2,000 high-wattage drums have been prioritized for accelerated characterization, certification, 2127 

and shipment as they contain almost 60 percent of the radioactive material-at-risk at Area G 2128 

(LANL 2005c). 2129 

Facilities that currently support the processing and shipment of contact-handled transuranic waste 2130 

to WIPP include the following: 2131 

                                                 
4 The term transuranic waste as used in Section H.3 includes mixed transuranic waste. 
5 Waste identified as legacy transuranic waste was originally placed into storage under the assumption that it met the definition 
of transuranic waste applicable at the time.  All of this waste will be re-characterized to determine whether it meets the current 
definition of transuranic waste.  It will be disposed of as transuranic waste or low-level radioactive waste based on the new 
characterization. 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
H-64 Concurrence Draft 7/9/2007 

• The Decontamination and Volume Reduction System.  This system is located in 2132 

Building 412 at Area G and provides processing capabilities to decontaminate large-sized 2133 

storage packages and reduce the size of transuranic waste. 2134 

• Waste Characterization, Reduction, and Repackaging Facility.  Located in TA-50, this 2135 

facility receives waste transported by truck from Area G to be characterized (including 2136 

equilibration and headspace gas analysis) and repackaged in a form suitable for eventual 2137 

packaging into TRUPACT II containers.  The repackaged containers are then transported 2138 

by truck back to Area G for storage until shipment to WIPP (NNSA 2003). 2139 

• Radioassay and Nondestructive Testing Facility.  Located in the western part of TA-54 2140 

(TA-54 West), this facility receives transuranic waste containers sent from Area G for 2141 

configuring into payloads and loading into TRUPACT II containers, and shipping to 2142 

WIPP (NNSA 2003). 2143 

To accelerate the processing of contact-handled transuranic waste from the fabric domes, DOE 2144 

plans to install and operate three modular units at Area G perform waste characterization, 2145 

reduction, and repackaging.  The net result is that 16 drums could be readied for shipment to 2146 

WIPP in the same time that current operations at TA-50 can produce only one drum for shipment 2147 

(DOE 2002e). 2148 

Transuranic waste in below-ground storage is found in the following locations (LANL 2005c): 2149 

• Trenches A-D.  These trenches contain approximately 11,850 cubic feet (335 cubic 2150 

meters) of contact-handled transuranic waste packaged within 30-gallon (114 liter) metal 2151 

drums placed within concrete lined casks.  2152 

• Pit 9.  This pit contains approximately 55,100 cubic feet (1,560 cubic meters) of contact-2153 

handled transuranic waste packaged within 30-, 55-, and 85-gallon (114-, 208-, 322-liter, 2154 

respectively) drums and fiberglass-reinforced plywood boxes. 2155 

• Corrugated metal pipes on Pit 29.  158 corrugated metal pipes contain approximately 2156 

15,600 cubic feet (442 cubic meters) of contact-handled transuranic waste consisting of 2157 

concreted wastewater treatment sludge.  2158 

• Shafts 262-266.  These shafts contain approximately 247 cubic feet (7 cubic meters) of 2159 

tritium-contaminated contact-handled transuranic waste.  Each shaft contains a single 2160 

stainless steel containment vessel designed for this waste. 2161 

• Shafts 302-306.  These shafts contain approximately 1,800 cubic feet (51 cubic meters) of 2162 

remote-handled transuranic waste consisting of hot cell liner boxes (decommissioned 2163 

gloveboxes from LANL hot cells).  The gloveboxes are packaged in steel boxes. 2164 

• Shafts 235-243 and 246-253.  Each of these shafts contains a single 35 cubic foot (1 cubic 2165 

meter) canister of remote-handled transuranic waste.  Twelve of the canisters contain 2166 

1.5-gallon (6-liter) cans of waste packaged into 55-gallon (208-liter) drums, while the 2167 

remaining five canisters contain large debris items and hardware in 55-gallon (208-liter) 2168 

drums. 2169 



Appendix H – Impacts Analyses of Closure and Remediation Actions 
 
 

 
7/9/2007 Concurrence Draft H-65 

• Shafts 200-232.  These shafts contain the highest activity remote-handled transuranic 2170 

waste.  There are approximately 950 cubic feet (27 cubic meters) of remote-handled 2171 

transuranic waste consisting of hot cell debris packaged into one-gallon (4-liter) cans that 2172 

were placed into the shafts.  The waste in these shafts would be the most difficult to 2173 

retrieve because of the high activity and the configuration of the cans. 2174 

Structures and processes for shipping contact-handled transuranic waste stored in the above-2175 

ground fabric domes to WIPP have been analyzed through the NEPA process in the 1999 SWEIS 2176 

(DOE 1999a) and related Supplement Analysis (DOE 2002e) and the Environmental Assessment 2177 

prepared for the Decontamination and Volume Reduction System (DOE 1999b); the impacts of 2178 

the retrieval and processing of transuranic waste in below-ground storage are addressed in this 2179 

SWEIS. 2180 

Newly-Generated Waste.  Newly-generated waste is waste that has been generated since 2181 

October 1998.  Newly generated waste considered in this appendix primarily addresses hazardous 2182 

and chemical waste and mixed low-level radioactive waste operations currently in Area L, and 2183 

low-level radioactive waste and transuranic waste operations currently in Area G. 2184 

• Transuranic Waste—Transuranic waste continues to be generated as LANL carries out its 2185 

research and production missions.  NNSA would continue to store and process newly-2186 

generated transuranic waste using the processes described for dispositioning legacy 2187 

wastes.   2188 

• Low-level Radioactive Waste—The 1999 SWEIS analyzed the expansion of low-level 2189 

radioactive waste disposal operations from currently operational portions of Area G to 2190 

Zones 4 and 6 of TA-54.  Zone 4 is located adjacent to, and west of, the current 2191 

operational portion of Area G.  An access control and monitoring building, a 2192 

characterization and verification building, and a compactor located in Area G currently 2193 

support these operations. 2194 

• Mixed Low-level Radioactive Waste and Hazardous and Chemical Waste—Storage 2195 

structures are currently located in Area L for storage of mixed low-level radioactive waste 2196 

and hazardous and chemical waste until this waste is shipped offsite for treatment and 2197 

disposal.  NNSA would continue to generate mixed low-level radioactive waste and 2198 

hazardous and chemical waste. 2199 

• Stored Sealed Sources—A number of excess and unwanted sealed sources that, for 2200 

reasons of public safety, have been collected by NNSA’s Off-Site Source Recovery 2201 

Project (see Appendix J, Section J.3) are stored within Area G.  The sealed sources 2202 

contain actinides and other radionuclides.  Some of the stored sources are eligible for 2203 

disposal as transuranic waste at WIPP, some may be disposed of as low-level radioactive 2204 

waste at DOE facilities, and some may be disposed of pursuant to the Low-Level 2205 

Radioactive Waste Policy Amendments Act of 1985 (Public Law 99-240).  Capability for 2206 

continued storage of some sealed sources may be needed after 2015. 2207 
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Purpose and Need 2208 

The mission of LANL is to help ensure the safety and reliability of the nuclear weapons in the 2209 

United States stockpile, prevent the spread of weapons of mass destruction and to protect the 2210 

Nation from terrorist attacks (LANL 2005f).  Activities associated with accomplishing these 2211 

missions generate solid wastes that include low-level radioactive waste, mixed low-level 2212 

radioactive waste, hazardous and chemical wastes, and transuranic waste.  Facilities that are 2213 

necessary to manage these waste streams encompass transportation, storage, processing and 2214 

disposal.  Most of these waste management operations are located in TA-54 Area L and Area G, 2215 

where operations have been conducted since 1959 and 1957, respectively (LANL 2005c).  2216 

Operations in Area L currently involve storage of mixed low-level radioactive waste and 2217 

hazardous and chemical wastes in container storage units, which are subject to Resource 2218 

Conservation and Recovery Act (RCRA) permit or interim status requirements.  Past operations 2219 

include the subsurface disposal of non-radioactive liquid chemical waste in pits, shafts and 2220 

impoundments.  Operations in Area G currently consist of processing and disposal of low-level 2221 

radioactive waste, storage of transuranic waste in above-ground fabric domes and below-ground 2222 

trenches, pits and shafts, processing of the transuranic waste stored in the fabric domes, and 2223 

shipment of this waste to a disposal site. 2224 

Some of the burial areas in Area L and Area G are subject to corrective action under the Consent 2225 

Order, and some are disposal units subject to Resource Conservation and Recovery Act closure 2226 

and post-closure care requirements.  The Consent Order requires closure of the affected areas 2227 

(referred to as MDA L and MDA G in the corrective action program) by December 31, 2010 for 2228 

MDA L and December 29, 2015 for MDA G (NMED 2005a, LANL 2005c).  The New Mexico 2229 

Environment Department intends to simultaneously issue two hazardous waste permits that will 2230 

include closure and post-closure requirements; one for active storage and treatment units and the 2231 

second for interim status disposal units that are no longer active (NMED 2005b). 2232 

In Area L, NNSA needs to remove several container storage units for storage of mixed low-level 2233 

radioactive waste and chemical and hazardous waste so that closure activities can be completed.  2234 

LANL needs to determine the impacts associated with removing these container storage units and 2235 

consolidating storage operations in Area L or other locations at LANL. 2236 

In Area G, NNSA needs to complete or move all storage operations and processing of transuranic 2237 

waste for shipment to WIPP for disposal so that closure activities can be completed in 2238 

compliance with the Consent Order.  Impacts from processing and shipping transuranic waste 2239 

currently stored in the fabric domes are analyzed in the 1999 SWEIS and the 2002 Supplement 2240 

Analysis, Site-Wide Environmental Impact Statement for Continued Operation of Los Alamos 2241 

National Laboratory, Modification of Management Methods for Transuranic Waste 2242 

Characterization at Los Alamos National Laboratory (DOE 2002e).  The impacts of retrieval 2243 

and processing of the transuranic waste stored below-ground in trenches, pits and shafts, are 2244 

analyzed in this SWEIS so that a preferred option can be selected.  In addition, inspection, 2245 

characterization and verification, and repackaging facilities and equipment are needed to 2246 

accelerate the processing and shipment of transuranic waste stored above-ground, and to address 2247 

the management of newly-generated transuranic waste once operations in Area G cease.  A new 2248 

facility is needed to store, process and disposition newly-generated transuranic waste that would 2249 
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be created in support of LANL’s mission after Area G and MDA G are closed.  In addition, 2250 

NNSA needs to remove and replace low-level radioactive waste processing facilities located in 2251 

Area G to allow closure activities to be completed and to allow continuation of low-level 2252 

radioactive waste disposal in support of LANL’s mission.  NNSA may need to transition storage 2253 

of sealed sources collected under the Off-Site Source Recovery Project to another LANL 2254 

location.6 2255 

H.3.2 Options Description 2256 

The No Action Option and two other options are considered.  The No Action Option is 2257 

incorporated into the No Action Alternative as presented in Chapter 3.  Two other options are 2258 

presented that are incorporated into the Expanded Operations Alternative – Option 1:  2259 

Accelerated Actions for Meeting the Consent Order, and Option 2:  Interim Actions Necessary 2260 

for Meeting the Consent Order. 2261 

H.3.2.1 No Action Option  2262 

Under the No Action Option operation of existing radiological and nonradiological processes 2263 

would continue in Areas L and G based on NEPA coverage provided prior to the issuance of this 2264 

SWEIS7.  Specifically, the following would occur: 2265 

• Contact-handled transuranic waste stored at Area G in fabric domes would be retrieved 2266 

and processed using existing facilities (Decontamination and Volume Reduction System, 2267 

Waste Characterization, Reduction, and Repackaging Facility, and Radioassay and 2268 

Nondestructive Testing Facility), and modular units. 2269 

• Transuranic waste stored in below-ground facilities would not be retrieved for processing 2270 

and eventual shipment to WIPP. 2271 

• Newly-generated transuranic waste would continue to be stored, processed and shipped 2272 

using current facilities in Area G, the modular units, the Waste Characterization, 2273 

Reduction, and Repackaging Facility, and the Radioassay and Nondestructive Testing 2274 

Facility. 2275 

• Low-level radioactive waste processing facilities and operations (an access and control 2276 

monitoring building and entrances, a characterization and verification building, a 2277 

compactor facility and disposal areas) currently located in Area G (including Zone 4) 2278 

would continue to be used as part of low-level radioactive waste disposal operations. 2279 

• All structures and processes currently located in Area L would remain with no changes to 2280 

the footprint or operations. 2281 

                                                 
6 Sealed sources in Area G are principally in Type B containers that are stored in domes.  As needed, storage capacity could be 
transitioned to another LANL location, such as Zone 4 in TA-54 or the proposed TRU Waste Facility.  Transition would be 
preceded by appropriate NEPA review.  It is expected that the environmental impacts from storage of sealed sources in another 
LANL location would be similar to those for storage at Area G. 
7 The No Action Option is included in this appendix consistent with NEPA requirements; however, NNSA intends to comply with 
the Consent Order.  NNSA plans to implement actions necessary to comply with the Consent Order regardless of whether it 
implements other actions analyzed in this SWEIS. 
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H.3.2.2 Option 1:  Accelerated Actions for Meeting the Consent Order 2282 

Under Option 1, NNSA would retrieve, process, and transport for disposal all wastes stored in 2283 

facilities in Area L and MDA L, and Area G and MDA G, that need to be removed for closure 2284 

activities; and remove, re-locate, and replace applicable facilities.  Specific activities associated 2285 

with Option 1 are described in Sections H.3.2.2.1 through H.3.2.2.5. 2286 

H.3.2.2.1 Remote-Handled Transuranic Waste Retrieval Facility 2287 

NNSA would construct and operate a remote-handled transuranic waste retrieval facility at 2288 

Area G for the sole purpose of retrieving and processing remote-handled transuranic waste from 2289 

Shafts 200-232, if a decision is made to retrieve some or all of this waste.  This facility would 2290 

provide remote capabilities to retrieve the remote-handled transuranic waste from the shafts. 2291 

A RCRA permit modification approval by the New Mexico Environment Department would be 2292 

needed for the construction of this facility because mixed transuranic waste would be stored at 2293 

the site.  During the permit modification approval process, additional operating and safety 2294 

procedures may be implemented based upon conditions added by the regulatory agency and from 2295 

the public comment process. 2296 

NNSA would design this facility to Hazard Category 3 or Radiological Facility requirements and 2297 

construct it in accordance with DOE and LANL standards, contingent upon nuclear safety 2298 

analyses that would be performed.  Construction of the facility would disturb about one-quarter 2299 

acre (0.1 hectare) with the building taking up approximately 5,000 square feet (464 square 2300 

meters), or about one-third of the floor space currently used for the Decontamination and Volume 2301 

Reduction System (LANL 2006a). 2302 

The remote-handled transuranic waste retrieval facility would become operational by Fall 2011.  2303 

It would be closed under the hazardous waste facility permit, and would undergo DD&D by 2015 2304 

upon completion of remote-handled transuranic waste removal from Area G.  If permitted, the 2305 

facility cannot undergo DD&D without completing closure by decontamination and removal of 2306 

all wastes and waste residues.  All empty shafts may be subsequently filled with low-level 2307 

radioactive waste and incorporated into the Area G and MDA G closure. 2308 

H.3.2.2.2 TRU Waste Facility 2309 

Operations at LANL would continue to generate transuranic waste once Area G and MDA G are 2310 

closed.  LANL programs that currently generate transuranic waste include (Bachmeier 2005): 2311 

• Pit manufacturing and stockpile stewardship. 2312 

• Mixed oxide fuel research and development. 2313 

• Vault disposition programs. 2314 

• Plutonium-238 clean-up and stabilization. 2315 

• Actinide research and development. 2316 
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• TA-18 inventory reduction. 2317 

• Off-Site Source Recovery Project. 2318 

A new TRU Waste Facility would therefore be needed to replace current capabilities at Area G 2319 

for storing, processing, and shipping newly generated transuranic waste.  Based on preconceptual 2320 

design analysis, the TRU Waste Facility would be sized for a throughput of up to 1,500 drum 2321 

equivalents per year.  This capacity includes large items (such as size-reduced gloveboxes) and 2322 

an additional contingency capacity of 500 drum equivalents per year to accommodate 2323 

fluctuations throughout the waste management chain from LANL to WIPP.  The facility would 2324 

be composed of multiple buildings or a combination of buildings and domes, and would provide 2325 

approximately 30,000 to 40,000 square feet (2,790 to 3,720 square meters) of space.  A site of 2326 

approximately 2.5 to 7 acres (1 to 2.8 hectares) would be required (LANL 2005h). 2327 

The facility would accommodate the following functions (LANL 2006a):  2328 

• Staging and Storage (10,000 to 15,000 square feet [930 to 1,390 square meters] for 2329 

storage of up to 1,500 drums of transuranic waste). 2330 

• Characterization, certification, and repackaging consisting of approximately 3,000 square 2331 

feet (280 square meters), either in new buildings or relocated mobile systems. 2332 

• Unpackaging, repackaging, decontamination and size reduction consisting of 2333 

approximately 5,000 square feet (465 square meters), plus approximately 2,500 square 2334 

feet (230 square meters) for change rooms. 2335 

• Utilities and support (including office and technical support space) consisting of 2336 

approximately 5,000 square feet (465 square meters).  The office space is considered 2337 

optional, and may be satisfied by use of a nearby existing facility. 2338 

• Shipping (for example, TRUPACT II loading operations) consisting of approximately 2339 

5,000 square feet (465 square meters).  2340 

The nuclear portions of the facility (those areas or buildings where drum handling or waste 2341 

processing occurs) would be designed and constructed to Hazard Category 2 and Performance 2342 

Category 3 requirements.  Other portions of the facility, such as office spaces, would be designed 2343 

to more conventional standards and would be appropriately separated from nuclear functions.  2344 

All facilities would be designed and constructed in accordance with applicable requirements and 2345 

standards. 2346 

The TRU Waste Facility would use a Perma-Con® or similar confinement system (NFS 2005) to 2347 

enclose facility functions.  A comparable system for the new facility would include access ports, 2348 

airlocks, the capability for supplying air to suited workers requiring access to the inner structure, 2349 

and an overhead crane.  Nuclear portions of the facility that require confinement ventilation 2350 

systems would employ negative pressure and high-efficiency particulate air filtering systems for 2351 

air treatment.  Air would be discharged through a stack following high-efficiency particulate air 2352 

filtration. 2353 
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The floor would be constructed as a concrete pad covered with a material such as stainless steel 2354 

or a sealant for contamination control.  The pad would divert any liquids inadvertently introduced 2355 

to the structure to a sump so that the liquids can be recovered, treated, and appropriately 2356 

disposed.8 2357 

The facility would be connected to LANL site water, electricity, phone, and other utilities, and 2358 

would be equipped with fire suppression, emergency communications, and other safety systems, 2359 

including continuous air monitors, criticality monitors, fixed air samplers, a surrounding fence 2360 

and controlled access. 2361 

A RCRA permit modification approval by the New Mexico Environment Department would be 2362 

needed for the construction of this facility because mixed transuranic waste would be stored at 2363 

the site.  During the permit modification approval process, additional operating and safety 2364 

procedures may be implemented based upon conditions added by the regulatory agency and from 2365 

the public comment process. 2366 

A range of sites for constructing and operating the facility is being considered, with a preliminary 2367 

site in TA-52 being identified.  This site has a number of advantages including the fact that it is 2368 

relatively close to TA-55, the primary waste generator for transuranic waste.  Other sites will be 2369 

reconsidered if there is reason to reject the location in TA-52 during the conceptual design 2370 

phase.  Because of the possibility that the location for this facility may change, this SWEIS 2371 

evaluates locations where the facility would most likely be located that encompasses the 2372 

following TAs in the Pajarito Road corridor:  TA-35, TA-46, TA-48, TA-50, TA-51, TA-52, 2373 

TA-54 West, TA-63 and TA-66.  In addition, some of the functions to be conducted at the 2374 

proposed TRU Waste Facility may be duplicated in a separate building co-located with the 2375 

Radioactive Liquid Waste Treatment Facility in TA-50 to specifically treat any transuranic waste 2376 

from this facility; however, the environmental analysis conducted for the TRU Waste Facility 2377 

bounds this possibility. 2378 

Design of the TRU Waste Facility would begin in 2007, with construction commencing in 2009.  2379 

A RCRA permit modification request would be submitted to the New Mexico Environment 2380 

Department in 2007 or early 2008, which would need to be approved prior to construction.  2381 

Startup would occur in late 2011 and operations would commence by early 2012 (LANL 2005c).  2382 

The facility would have a design life of 30 to 35 years. 2383 

H.3.2.2.3 Other Transuranic Waste Processing Needs 2384 

Additional equipment and facilities for accelerating the processing of contact-handled transuranic 2385 

waste stored at Area G are needed.  The additional equipment and facilities include the following 2386 

(LANL 2005c): 2387 

• An IQ3 unit to replace the Fixed-Energy Response Function Analysis with Multiple 2388 

Efficiency system and tomographic gamma scanner unit for performing quantitative 2389 

assays to segregate low-level radioactive waste from the transuranic waste and determine 2390 

plutonium isotopic characteristics and other transuranic isotope ratios. 2391 

                                                 
8 It is assumed that waste acceptance criteria for the facility would include requirements to limit the quantities of free liquids 
that might be in received waste.   
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• SuperHENC or multiple purpose crate counter to conduct standard waste box assays. 2392 

• An additional Perma-Con® containment system in Dome 224 for visual examinations, 2393 

prohibited item disposition, and repackaging of drums. 2394 

• Mobile visual examination and repackaging for visual examinations, prohibited item 2395 

disposition, and repackaging of drums. 2396 

• Modular repackaging unit for visual examinations, prohibited item disposition, and 2397 

repackaging of drums. 2398 

• Decontamination and Volume Reduction System upgrades to a Hazard Category 2 facility 2399 

to process oversize crates and fiberglass-reinforced plywood boxes, contingent on nuclear 2400 

safety analyses to be performed. 2401 

• MART washers reinstallation in Dome 33. 2402 

• A diamond saw or similar type cutting system in the Decontamination and Volume 2403 

Reduction System to cut corrugated metal pipe into lengths that can be packaged into 2404 

standard waste boxes. 2405 

• A TRUPACT II loading and shipping area in Area G that would be used to load 2406 

TRUPACT II containers for shipment to WIPP. 2407 

These additional equipment and facilities would allow the replacement of the Waste 2408 

Characterization, Reduction, and Repackaging Facility and Radioassay and Nondestructive 2409 

Testing Facility processing capabilities and eliminate shipments between Area G and these two 2410 

facilities. 2411 

Different shafts store different forms of remote-handled transuranic waste, as described in 2412 

Section H.3.1.  NNSA would perform the following for the different transuranic waste forms by 2413 

2015 (LANL 2005c):9 2414 

• Shafts 302-306.  NNSA would retrieve the steel boxes from each shaft using cranes or 2415 

other available means and would place them in fabricated shielded containers.  The 2416 

containers would then be stored at Area G for future processing, repackaging, and 2417 

characterization using currently available facilities.  However, the Hazard Category and 2418 

Performance Assessment would need to be upgraded to Hazard Category 2 and 2419 

Performance Category 3 for the Decontamination and Volume Reduction System; Waste 2420 

Characterization, Reduction, and Repackaging Facility; and modular units, contingent 2421 

upon nuclear safety analyses to be performed. 2422 

• Shafts 235-243 and 246-253.  Substantial and detailed historical information exists at 2423 

LANL regarding the characterization and packaging of the transuranic waste contained in 2424 

the canisters in these shafts.  NNSA is in the process of preparing documentation that 2425 

                                                 
9 After characterization, some of this transuranic waste could actually be determined to be low-level radioactive waste, which 
LANL staff would dispose of in onsite facilities in Area G. 
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would meet acceptable knowledge requirements of the New Mexico Environment 2426 

Department and complete the characterization process.  Once the New Mexico 2427 

Environment Department has approved a permit modification and determined that the 2428 

documentation is sufficient for characterization of this remote-handled transuranic waste.  2429 

This waste would be retrieved by readily-available means, placed into WIPP 72B casks, 2430 

and sent to WIPP. 2431 

• Shafts 200-232.  Approximately 950 cubic feet (27 cubic meters) of high-activity remote-2432 

handled transuranic waste in these shafts would be retrieved by the new, temporary 2433 

remote-handled transuranic waste retrieval facility presented in Section H.3.2.2.1.  The 2434 

retrieved waste is assumed to be processed and repackaged at a LANL facility such as the 2435 

Decontamination and Volume Reduction System in Area G. 2436 

H.3.2.2.4 Low-level Radioactive Waste Processing Facilities 2437 

To facilitate closure of Area G and MDA G, low-level radioactive waste processing facilities 2438 

would need to undergo DD&D.  DD&D of these buildings would be completed by 2011.  These 2439 

facilities include (LANL 2005c): 2440 

• An access control and monitoring building (Building 54-0156), called the Operations 2441 

Center. 2442 

• A characterization and verification building (Building 54-0002). 2443 

• A compactor building (Building 54-0281). 2444 

NNSA would replace these buildings with similar buildings in Zone 4 to support continued low-2445 

level radioactive waste disposal operations.  It is assumed that the size and functions of these 2446 

structures and processes would be similar to the new structures and processes to be located in an 2447 

expanded area of Zone 4. 2448 

Zone 4 is approximately 30 acres (12 hectares) located between, and adjacent to, the current 2449 

operational areas in Area G and Area L.  Access to Zone 4 and Area G is controlled by the gate at 2450 

the western end of the waste management area.  Mesita del Buey Road runs through Zone 4.  The 2451 

footprint of Zone 4 would need to expand westward into the current administrative area to 2452 

accommodate the proposed low-level radioactive waste processing activities.  The area south of 2453 

Mesita del Buey Road would be the likely location of the processing activities.  NNSA would 2454 

also relocate the access gate, add a new access control structure, and remove or relocate several 2455 

office trailers and storage sheds (LANL 2006a). 2456 

Access Control and Monitoring Building 2457 

The access control and monitoring building would provide a physical control point for access to 2458 

Zone 4 and of Area G and a support area for radiological program needs.  The building would 2459 

consist of the following characteristics (LANL 2006a): 2460 

• A heating, ventilation and air conditioning system. 2461 
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• An observation area with a large window to document entrance to and exit from Zone 4 2462 

and Area G. 2463 

• An administration area to support radiological control technicians and equipment. 2464 

• Separate entrances and exits for resident workers and non-resident workers (workers 2465 

delivering waste packages). 2466 

• Restrooms and locker areas for donning and removing personal protective equipment and 2467 

personnel radiological monitoring. 2468 

• A break area. 2469 

• Remote gate and portal and turnstile control. 2470 

The proposed access control and monitoring building would be approximately 1,200 to 2471 

1,500 square feet (110 to 140 square meters) in size and located near the entrance to Zone 4 and 2472 

Area G.  The building could be either a steel manufactured building or a portable or modular 2473 

building.  LANL would limit the radiological inventory for the building to check and calibration 2474 

sources used for instrument maintenance and operational needs related to survey and smear 2475 

sample analysis (LANL 2005c).  The building would be operational by 2009. 2476 

Characterization and Verification Building 2477 

The characterization and verification building would house the assay equipment associated with 2478 

identifying and verifying radiological characteristics of waste materials.  Survey methods would 2479 

consist of non-intrusive methods such as gamma spectroscopy, neutron counting, and handheld 2480 

instrument techniques.  The building would consist of the following (LANL 2006a): 2481 

• Central heating, ventilation, air conditioning, and dust control systems with a negative 2482 

overpressure ventilation system. 2483 

• Processing areas for the characterization and verification equipment. 2484 

• A staging area for up to 15 55-gallon (210-liter) drums. 2485 

• Overhead rollup (coil) doors with ceiling clearance of at least 16 feet (5 meters) to 2486 

provide for fork lift and lift truck access. 2487 

• A design floor load of 1,100 pounds per square foot (5,400 kilograms per square meter) to 2488 

accommodate the concentrated floor loads of assay equipment that use lead shielding. 2489 

• Floors finished as smooth concrete with epoxy sealant for contamination control. 2490 

• Three-phase 480-volt power with a 200-amp panel with single-phase requirements being 2491 

addressed with a step-down transformer, as appropriate. 2492 

• Building partitioning to address personnel monitoring and badge control, as well as a 2493 

main restroom facility. 2494 
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The proposed characterization and verification building would consist of a 2,500 to 3,000 square 2495 

foot (230 to 300 square meter), single-story building.  LANL staff would locate this facility in 2496 

Zone 4 on the south side of Mesita del Buey Road.  The building is anticipated to be designed to 2497 

Hazard Category 3, Performance Category 2 standards (LANL 2006a).  The building would be 2498 

operational by 2010 (LANL 2005c). 2499 

Compactor Building 2500 

The compactor building would serve as a low-level radioactive waste volume reduction facility 2501 

that would house a new hydraulic compactor with associated glove box train and a drum crusher.  2502 

The compactor building would have the following characteristics (LANL 2006a): 2503 

• Sufficient space to operate both pieces of equipment.  The compactor footprint is 2504 

assumed to be 8 feet by 12 feet (2.4 meters by 3.7 meters), with access from at least two 2505 

sides.  The glove box dimensions would be 17 feet (5.2 meters) in length, 7 feet 2506 

(2.1 meters) wide and 12 feet (3.7 meters) high with conveyor dimensions of 24 feet 2507 

(7.3 meters) long, 8 feet (2.4 meters) wide and 20 feet (6.1 meters) high.  The existing 2508 

drum crusher footprint would be about 4 square feet (0.4 square meters) with access from 2509 

at least one side. 2510 

• A waste package staging area of 300 to 500 square feet (28 to 46 square meters). 2511 

• A storage area of 300 square feet (28 square meters) for equipment, parts, and supplies. 2512 

• A ceiling clearance of about 28 feet (9 meters) for compactor maintenance access (a 2513 

ceiling clearance for the drum crusher would be less than 16 feet, or 5 meters). 2514 

• Rollup (coil) doors to accommodate fork lift and lift truck access. 2515 

• A design floor load of 1,100 pounds per square foot (5,400 kilograms per square meter) to 2516 

accommodate volume reduction equipment. 2517 

• Floors finished as smooth concrete with epoxy sealant for contamination control. 2518 

• Three-phase 480-volt power with a 200-amp panel with single-phase requirements being 2519 

addressed with a step-down transformer, as appropriate. 2520 

• High-efficiency particulate air-filtered exhaust system for local contamination control. 2521 

• Centralized uninterruptible power supply backup for continuous air monitors and 2522 

personal computers. 2523 

• Centralized vacuum system for air samplers. 2524 

• Negative overpressure air confinement (pending further safety analyses). 2525 

The compactor building would consist of a 3,000 to 5,000 square foot (280 to 460 square meter), 2526 

single-story building near the administration building and characterization and verification 2527 

building within the nuclear facility fenceline.  The compactor building is anticipated to be 2528 
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designed to Hazard Category 3, Performance Category 2 standards (LANL 2006a).  The 2529 

compactor would be operational by 2011 (LANL 2005c). 2530 

In addition to the DD&D of the current low-level radioactive waste processing facilities in 2531 

Area G, all other above-ground structures in Area G would undergo DD&D prior to the 2532 

completion of closure activities. 2533 

H.3.2.2.5 Mixed Low-level Radioactive Waste and Hazardous and Chemical Waste Storage 2534 

The structures and container storage units to be removed for closure activities would depend on 2535 

the results of ongoing investigations, the design of the final cover, and other regulatory and 2536 

programmatic decisions.  For the purpose of the analyses related to this option, NNSA assumes 2537 

that a single closure cover would be used.  The storage capacities of the container storage units in 2538 

Area L are shown in Table H–15. 2539 

Table H–15  Area L Container Storage Units and Associated Storage Volumes 2540 
Facility 

Identification Number Container Storage Unit 
Volume 

(cubic feet) 
Drum 

Equivalent 
54-31 Waste storage shed 177 24 

54-32 Hazardous waste storage with canopy 2,295 312 

54-35 a Waste storage pad 2,119 288 

54-36 a Perma-Con® waste storage pad 1,766 240 

54-39 PCB waste storage facility 5,474 744 

54-58 a Waste storage pad 2,119 288 

54-68 Waste/lab pack storage unit 237 32 

54-69 Waste/lab pack storage unit 237 32 

54-70 Waste/lab pack storage unit 237 32 

54-215 a Mixed low-level radioactive waste storage dome 34,926 4,752 

54-216 a Gas cylinder storage dome 4,944 672 

    Total 54,526 7,416 

PCB = polychlorinated biphenyls. 
a Container storage units that would be removed under Option 1.  All container storage units would be removed in Option 2. 
Note:  To convert cubic feet to cubic meters, multiply by 0.028317. 
Source:  LANL 2005c. 
 

Using a single closure cover, NNSA would undertake the following actions (LANL 2005c): 2541 

• Remove container storage units 54-35, 54-58, 54-215 and 54-216 (and part of the Area L 2542 

container storage unit, which is the paved area inside the Area L fenceline). 2543 

• Re-site container storage units 54-68 and 54-69. 2544 

• Close or re-locate container storage unit 54-36 (a Perma-con® unit used for sampling, 2545 

repackaging, or consolidation). 2546 

• Decommission and remove Canopy 54-62. 2547 

• Re-site modular structures 54-50 and 54-1058.   2548 

• Modify the Area L fenceline. 2549 
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• Remove office structures 54-37, 54-51, 54-60, 54-83, and 54-84. 2550 

Structures to be relocated to another location in Area L that is paved would be small enough to 2551 

be moved with a fork lift or small crane.  The mixed low-level radioactive waste storage dome 2552 

would undergo DD&D.  Other structures would undergo demolition using conventional means 2553 

without the need for decontamination. 2554 

Mixed low-level radioactive waste storage operations would be consolidated at Area L using 2555 

existing storage facilities that would not be impacted by closure activities.  Only enough storage 2556 

space for 530 to 5,830 cubic feet (15 to 165 cubic meters) of mixed low-level radioactive waste 2557 

would be required, or approximately 72 to 793 drum-equivalents, which is as high as 17 percent 2558 

of the current storage capacity in the mixed low-level radioactive waste dome (LANL 2005c).  2559 

Future storage needs would therefore be approximately 2,600 square feet (242 square meters) 2560 

(assuming the mixed low-level radioactive waste dome is 15,181 square feet [1,410 square 2561 

meters] and the storage space required is proportional to the square footage). 2562 

LANL staff would manage hazardous and chemical wastes through other waste collection sites 2563 

that may be established or removed based on need.  These sites would be established and 2564 

operated in compliance with all regulatory requirements.  Container Storage Unit 54-32, which 2565 

can store up to 312 drums, would remain in Area L and would continue to be used for the 2566 

temporary storage of newly-generated hazardous and chemical wastes. 2567 

H.3.2.3 Option 2:  Interim Actions Necessary for Meeting Consent Order and Other 2568 

Options 2569 

Option 2 primarily considers variations of Option 1 if legacy and newly generated stored wastes 2570 

cannot be removed from storage, processed, and shipped to disposal facilities on an accelerated 2571 

schedule that would allow completion of closure activities in Area L and MDA L, and Area G 2572 

and MDA G, as required by the Consent Order. 2573 

Option 2a:  It is possible that schedule requirements, technical challenges, regulatory 2574 

requirements, or other factors may prevent complete removal of transuranic waste from Area G 2575 

and MDA G and shipment to WIPP in an accelerated timeframe that allows closure activities to 2576 

begin.  In this option, NNSA would move the remaining transuranic waste from Area G to 2577 

another location outside of Area G to be stored until the waste could be processed and shipped.  2578 

NNSA would construct two additional storage structures at the TRU Waste Facility or another 2579 

location for storage of legacy transuranic wastes.  This option considers that transuranic waste 2580 

currently stored in Pit 9 and the shafts would require storage somewhere at the LANL site other 2581 

than Area G.  The transuranic waste in Pit 9 and the shafts would require approximately 7,986 2582 

drum equivalents of storage space.  This would require shipments (and accompanying road 2583 

closures) to be made.  The number of shipments would be reduced if the storage location were 2584 

combined with the TRU Waste Facility, since the TRU Waste Facility is assumed to ultimately 2585 

process this waste under Option 2. 2586 

The two transuranic waste storage buildings would be similar in size to Dome 375, but with a 2587 

different overhead confinement system.  Each storage building would consist of approximately 2588 

30,000 square feet (2,787 square meters) that could hold up to a total of 8,000 drum equivalents 2589 
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(using Dome 375 as a baseline).  The volume of these wastes would be approximately 2590 

7,190 drum equivalents (NNSA 2003).  The Decontamination and Volume Reduction System 2591 

would be used to perform size reduction of the crates and oversized boxes prior to storage in the 2592 

two new storage buildings. 2593 

Option 2b:  Under this option, the high activity remote-handled transuranic waste would be left 2594 

in place in Shafts 200-232; the more easily-retrieved transuranic waste is assumed to be removed 2595 

from underground storage areas.  LANL staff would retrieve and store the other, more retrievable 2596 

remote-handled transuranic waste in the two new storage buildings, as described in Option 2a.  2597 

LANL staff would need to perform additional performance assessments for closure activities to 2598 

upgrade closure activities to address this high-activity remote-handled transuranic waste, as 2599 

described in Appendix I, Section I.3.3.  Leaving the higher activity remote-handled transuranic 2600 

waste in place may be contingent on environmental restoration decisions for MDA G to be made 2601 

by the New Mexico Environment Department.  This decision is expected by December 18, 2007 2602 

(NMED 2005a). 2603 

Option 2c:  In addition to either Option 2a or 2b, mixed low-level radioactive waste and 2604 

hazardous and chemical waste would be stored at the TRU Waste Facility and the use of Area L 2605 

would cease for these operations.  LANL staff would continue to manage hazardous and 2606 

chemical wastes through other sites and would obtain a RCRA permit for the TRU Waste 2607 

Facility for storing hazardous wastes for periods greater than 90 days. 2608 

H.3.2.4 Options Considered but Eliminated 2609 

NNSA considered but eliminated one option associated with the management of transuranic 2610 

wastes.  The following presents this option and the reasons it was eliminated from further 2611 

consideration. 2612 

Locate the TRU Waste Facility at a Major Generator Facility in an Existing Facility at 2613 

TA-55 2614 

This option addresses newly generated transuranic waste that would be expected after waste 2615 

management activities cease in TA-54, Area G.  In this option, non-destructive analysis and real-2616 

time radiography activities would be conducted at TA-55 in existing facilities.  The storage, 2617 

loading, decontamination, and size reduction functions would be housed in an existing facility, 2618 

such as the former Radioactive Materials Research, Operations and Demonstration Facility, 2619 

which would require a RCRA permit (LANL 2005h). 2620 

This option was eliminated from further consideration because (LANL 2005h): 2621 

• The limited space in the Radioactive Materials Research, Operations and Demonstration 2622 

Facility and the configuration of its floor space may not allow accommodation of all of 2623 

the intended transuranic waste management functions. 2624 

• Road closures would be required. 2625 
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H.3.3 Affected Environment and Environmental Consequences 2626 

Detailed information about the LANL environment is presented in Chapter 4.  Specific 2627 

information relevant to the consequences of the proposed waste management facilities transition 2628 

is addressed under each of the affected resource areas. 2629 

An initial assessment of the potential impacts of the proposed project identified resource areas 2630 

for which there would be no or only negligible environmental impacts.  Consequently, for the 2631 

following resource areas, a determination was made that no further analysis was necessary: 2632 

• Socioeconomics and Infrastructure—No new employment is expected.  Construction and 2633 

remediation workers would be drawn from the pool of worker employed on various 2634 

projects at LANL.  Only infrastructure impacts are included in the impacts discussion. 2635 

• Environmental Justice—The proposed project would be largely confined to already 2636 

developed areas and the new facilities would replace existing facilities with similar 2637 

impacts.  No disproportionate human health impacts on low-income or minority 2638 

populations would be expected. 2639 

H.3.3.1 No Action Option 2640 

The No Action Option would result in continued operation as discussed in Section H.3.2.1.  2641 

Processing of transuranic waste stored aboveground would continue as currently performed.  All 2642 

radioactive wastes stored belowground would remain.  The current low-level radioactive waste 2643 

processing facilities would remain in use.  Hazardous and mixed radioactive waste storage 2644 

operations in Area L would continue.  The impacts related to the No Action Option are described 2645 

in Chapter 5.  If no action is taken, then NNSA would not be able to complete corrective actions 2646 

and closure activities in Area L and MDA L, and Area G and MDA G, and would therefore not 2647 

be in compliance with the Consent Order.  Impacts to all resource areas would remain as 2648 

currently observed with increased environmental contamination possible. 2649 

H.3.3.2 Option 1: Accelerated Actions for Meeting the Consent Order 2650 

Land Resources 2651 

Land Use 2652 

TA-54 is where new low-level radioactive waste processing facilities, additional transuranic 2653 

waste processing equipment and facilities, and DD&D activities would occur.  TA-54 is one of 2654 

the larger TAs at Los Alamos, measuring 943 acres (382 hectares) in size.  The 3-mile 2655 

(4.8 kilometer) northern border of the site forms the boundary between LANL and the Pueblo of 2656 

San Ildefonso.  The town of White Rock is located to the east of the TA.  Land use within TA-54 2657 

is categorized as Experimental Science, Waste Management, and Reserve.  Future land use is 2658 

likely to remain similar, except that the area devoted to waste management is projected to expand 2659 

such that it forms a continuous band along the TA’s southern boundary (LANL 2003d).  2660 

According to the Comprehensive Site Plan for 2001, TA-54 is within the Pajarito Corridor East 2661 

Development Area.  The area within which Area G and Area L fall is categorized as Potential 2662 

Infill and Primary Development (LANL 2001a). 2663 
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As noted in Section H.3.2.2.2, a location for the TRU Waste Facility has yet to be finalized.  2664 

Thus, a generic area encompassing TA-35, TA-46, TA-48, TA-50, TA-51, TA-52, TA-54 West, 2665 

TA-63, and TA-66 has been selected for analysis.  For each TA, a generic site was selected 2666 

within which the TRU Waste Facility could be constructed.  The facility would be located on 2667 

2.5 to 7 acres (1 to 2.8 hectares) of land.  Table H–16 presents the current land use, planned 2668 

future land use, and the development designation of each potential site. 2669 

Table H–16  Land Use and Development Designations for the TRU Waste Facility Site a 2670 

Technical Area Current Land Use Planned Future Land Use 
Comprehensive Site Plan 

Development Designation(s) 

35 Nuclear Materials Research and 
Development 

Experimental Science Primary Development, Potential 
Infill 

46 Physical/Technical Support Experimental Science Primary Development 

48 Experimental Science Nuclear Materials Research and 
Development 

Primary Development 

50 Reserve Reserve Secondary Development 

51 Experimental Science Experimental Science Potential Infill 

52 Reserve Reserve Potential Infill 

54 West Experimental Science Experimental Science Potential Infill 

63 Physical/Technical Support Waste Management Secondary Development 

66 Reserve Reserve Secondary Development 
a Many TAs have multiple land use designations; the listed land use is for the location in the TA most likely to be used for the 

TRU Waste Facility. 
Sources:  LANL 2001a, 2003d. 
 

Construction, DD&D, and Operations Impacts—All actions within TA-54, including 2671 

construction of a remote-handled transuranic waste retrieval facility; removal of the domes at 2672 

MDA G; DD&D of most above-ground facilities in TA-54; construction of a TRUPACT II 2673 

loading facility; relocation of transuranic waste processing equipment from outdoor areas to a 2674 

transuranic waste storage dome; expansion into Zones 4 and 6 and construction of a low-level 2675 

radioactive waste administration building, characterization and verification building, and 2676 

compactor building; reconfiguration of storage facilities in Area L; and use of Dome 282 for 2677 

hazardous waste storage would take place within previously disturbed parts of TA-54.  These 2678 

areas are currently designated Waste Management, a designation that would not change in the 2679 

future; thus, there would be no impact on land use within TA-54 under this option. 2680 

The greatest potential impact to land use would occur at a generic site that is presently not 2681 

developed.  With the exception of TA-54 West, none of the generic sites contains buildings or 2682 

structures.  However, the potential facility sites are currently designated Primary Development, 2683 

Secondary Development, or Potential Infill, indicating that they are suitable for development.  2684 

Planned future land use at these sites, with the exception of TA-63, would need to change from 2685 

current land use designations to Waste Management. 2686 

Visual Resources 2687 

Although a location for the TRU Waste Facility has yet to be finalized, a generic area 2688 

encompassing TA-35, TA-46, TA-48, TA-50, TA-51, TA-52, TA-54 West, TA-63 and TA-66 2689 

has been selected for analysis.  For each TA, a generic site was selected within which the new 2690 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
H-80 Concurrence Draft 7/9/2007 

facility could be constructed.  As noted in Section H.3.2.2.2, the TRU Waste Facility may be 2691 

composed of multiple buildings or a combination of buildings, totaling approximately 30,000 to 2692 

40,000 square feet (2,790 to 3,720 square meters); it would require approximately 2.5 to 7 acres 2693 

(1 to 2.8 hectares) of land.  Table H–17 indicates the development status of the generic sites and 2694 

whether they would be visible from lands of the San Ildefonso Pueblo. 2695 

Table H–17  Potential Visibility of TRU Waste Facility 2696 

Technical Area 
TRU Waste Facility Within 

Undeveloped Site 
TRU Waste Facility Visible from 

Lands of the San Ildefonso Pueblo 

35 Partially No 

46 Yes No 

48 Yes No 

50 Depends on location No 

51 Yes Yes 

52 Yes Yes 

54 West No Yes 

63 Yes No 

66 Yes No 

 

TA-54 is at the eastern end of Pajarito Road and borders both the Pueblo of San Ildefonso and 2697 

White Rock.  While buildings and structures of the TA are visible from higher elevations to the 2698 

west, near views of many elements of the TA are limited since Pajarito Road is closed to the 2699 

public.  However, the dominant feature of the site is the domes at MDA G, some of which are 2700 

white-colored, in the eastern end of the TA.  These domes contrast with the natural landscape and 2701 

can be seen many miles away from areas in the Nambe-Española area and from areas in western 2702 

and southern Santa Fe (LANL 2004b).  They are also visible from the lands of the Pueblo of San 2703 

Ildefonso. 2704 

Construction, DD&D, and Operations Impacts—Although a number of new buildings, including 2705 

temporary and permanent structures, would be constructed within TA-54 under this option 2706 

(including the remote-handled transuranic waste retrieval facility, low-level radioactive waste 2707 

processing buildings, and relocation and addition of new equipment and a TRUPACT II loading 2708 

area), all would be built within previously disturbed areas.  Thus, construction would have 2709 

minimal impact on visual resources under this option.  However, removal of the domes at 2710 

MDA G would have a beneficial impact on both near and distant views. 2711 

As noted from Table H–17, generic sites for the TRU Waste Facility, with the exception of 2712 

TA-54 West and some areas of TA-50, are located within undeveloped areas.  Thus, while 2713 

construction of the new facility would have minimal visual impact within TA-54 West and 2714 

portions of TA-50, it would create a change in the visual environment of the remaining sites.  2715 

However construction would generally not be visible to the public since Pajarito Road is open 2716 

only to laboratory personnel.  Table H–17 also identifies TA-51, TA-52, and TA-54 West as 2717 

areas where construction of the new facility would be visible from lands of the San Ildefonso 2718 

Pueblo; however, construction within TA-54 West would be within a presently disturbed area.  2719 

Regardless of where the TRU Waste Facility would be built, when viewed from higher elevations 2720 

to the west it would add somewhat to the developed nature of LANL along Pajarito Road.  DOE 2721 
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would mitigate the visual impacts from the TRU Waste Facility by following the design 2722 

principles provided in the LANL architectural guide (LANL 2002a). 2723 

Proposed changes in Area L to remove and re-locate some mixed low-level radioactive waste and 2724 

hazardous and chemical storage facilities would be conducted within previously disturbed areas 2725 

to facilities not easily visible unless someone is traveling past Area L along Pajarito Road.  Thus, 2726 

any changes would have minimal impact on visual resources. 2727 

Geology and Soils 2728 

Geology, soils, and geological resources at LANL are addressed in Section 4.2 of this SWEIS.  2729 

The generic area for the location of the proposed TRU Waste Facility is located along the eastern 2730 

edge of the Pajarito Fault system, with TA-54 located further east.  Specifically, the closest 2731 

segment of the 9-mile (14-kilometer) long Rendija Canyon fault is located approximately 2732 

0.4 miles (0.6 kilometers) west of TA-50 and more than 3.7 miles (6 kilometers) northwest of 2733 

TA-54.  This fault exhibits as much as 130 feet (40 meters) of post-Bandelier Tuff displacement. 2734 

Other small faults have been mapped in the area; they are generally subsidiary to the main fault 2735 

and have limited displacement.  Small fault traces have been mapped throughout central LANL; 2736 

their potential rupture hazard is very small (LANL 1998).  As noted in Chapter 4, Section 4.2.2.3, 2737 

the seismic risk at LANL is considered very small. 2738 

Soils associated with the affected technical areas are generally thin and directly overlie the 2739 

Bandelier Tuff.  As discussed in Section 4.2.3 of this SWEIS, some soils have been affected by 2740 

facility releases, but the majority of sites are well below contaminant screening levels. 2741 

Construction, DD&D, and Operations Impacts—Option 1 would include closure of MDA G and 2742 

MDA L per the Consent Order (NMED 2005a).  This action should reduce the potential for soil 2743 

erosion that could occur through No Action based on the use of standard construction practices at 2744 

LANL.  Similarly, the use of standard practices in facility DD&D, as well as facility construction, 2745 

should result in negligible impact to soils under Option 1.  2746 

Direct impacts on geology and soils under Option 1 would generally be proportional to the total 2747 

area of land disturbed and earthwork necessitated for new construction (see Section 5.2), 2748 

particularly the new waste management facilities in TA-54 and the new TRU Waste Facility to be 2749 

constructed in the Pajarito Road corridor, and demolition and closure of appropriate container 2750 

storage units in Area L and fabric domes in Area G.  However, most of the work would be 2751 

performed in areas where these resources already have been disturbed by existing or past 2752 

activities. 2753 

Approximately 80,000 cubic yards (61,000 cubic meters) of earthwork would be required to 2754 

implement Option 1.  This estimate reflects the construction of the new low-level radioactive 2755 

waste processing facilities to be constructed in Zone 4, the construction of the TRU Waste 2756 

Facility, and the remote-handled transuranic waste retrieval facility, but it does not reflect the 2757 

construction of a new TRUPACT II loading area since this would be placed inside an existing 2758 

dome.  Aside from earthmoving, excavation depths would generally be limited to 10 feet 2759 

(3 meters) or less.  In all instances, adherence to standard best management practices for soil 2760 

erosion and sediment control, including watering during construction, would serve to minimize 2761 
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soil erosion and loss.  After construction, disturbed areas that have not been paved would be 2762 

stabilized and revegetated and would not be subject to long term soil erosion. 2763 

Potential release sites and potential release site-affected areas could be impacted by new facility 2764 

construction.  Prior to commencing any ground disturbance, potentially affected contaminated 2765 

areas would be surveyed to determine the extent and nature of any contamination and required 2766 

remediation in accordance with procedures established under the environmental restoration 2767 

project.  At areas where facilities would be removed or the facility footprint reduced, a decrease 2768 

in the potential for contaminant releases would occur.   2769 

Geologic resource consumption would be negligible to small under Option 1 and would not be 2770 

expected to deplete local sources or stockpiles of required materials.  Approximately 4,900 cubic 2771 

yards (3,746 cubic meters) of concrete including associated aggregate (sand and gravel) and 2772 

Portland cement would be needed during construction.  Component aggregate resources are 2773 

readily available from onsite borrow areas and otherwise abundant in Los Alamos County, with 2774 

the required concrete expected to be procured via an off-site supplier. 2775 

No mines, pits, or quarries are being operated along the Pajarito Road corridor so Option 1 would 2776 

not impact geological resources (Stephens & Associates 2005).  Prior to construction of any new 2777 

facilities, an estimate of the seismic hazard to the proposed site would be conducted using the 2778 

most current seismic information and in accordance with DOE seismic standards and applicable 2779 

building codes. 2780 

It is anticipated that the new remote-handled transuranic waste retrieval facility and TRU Waste 2781 

Facility would be Performance Category 3 facilities while the characterization and verification, 2782 

and compactor buildings would be Performance Category 2 facilities, contingent upon nuclear 2783 

safety analyses that would be performed prior to final design.  Facility construction activities 2784 

would adhere to standard best management practices for soil erosion and sediment control to 2785 

minimize soil erosion and loss.  This would minimize the potential for release of contaminants 2786 

within the soil matrix.  After construction, disturbed areas that have not been paved would be 2787 

stabilized or revegetated and would not be subject to long term soil erosion. 2788 

Following the completion of Option 1, operations would not result in additional impacts on 2789 

geologic and soil resources at LANL.  As discussed above, new facilities would be evaluated, 2790 

designed, and constructed in accordance with DOE Order 420.1A (DOE 2002a) and other 2791 

governing DOE and LANL construction standards and sited to minimize the risk from geologic 2792 

hazards, including earthquakes. 2793 

Water Resources 2794 

Hydrology and water resources are addressed in detail in Chapter 4, Section 4.3, and in 2795 

Appendix E (Groundwater in the Vicinity of LANL) of this SWEIS.  Appendix F of this SWEIS 2796 

includes sample information pertaining to water resources.  Appendix I, Section I.4.3, includes a 2797 

discussion of water resources in TA-54, Area L and Area G. 2798 

TA-54 is one of the industrial sites at LANL covered by the Multi-Sector General Permit that has 2799 

an individual stormwater pollution prevention plan.  As a waste treatment, storage, or disposal 2800 
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facility, the stormwater pollution prevention plan includes stormwater controls, spill and leak 2801 

procedures, maintenance procedures, and specific stormwater monitoring requirements 2802 

(EPA 2000).  Stormwater controls are inspected regularly as part of regular site inspections at the 2803 

facility. 2804 

The technical areas along the Pajarito Road corridor are underlain by the Bandelier Tuff.  The 2805 

vadose zone, from the surface to the water table, at these locations is approximately 1,200 feet 2806 

(366 meters) thick.  Groundwater in the vadose zone cannot be produced in quantities that might 2807 

be used for human or animal consumption.  Moisture content of rock in the vadose zone is low 2808 

and extraction in useful amounts is impractical using existing technology. 2809 

Construction and DD&D Impacts—Little or no effect on surface water resources is expected 2810 

during removal or replacement of facilities required to close Area L and MDA L, and Area G and 2811 

MDA G.  Construction and eventual DD&D of the remote-handled transuranic waste retrieval 2812 

facility would occur under the protection of a construction stormwater pollution prevention plan.  2813 

Construction of the TRU Waste Facility would also require a construction stormwater pollution 2814 

prevention plan.  Construction of new low-level radioactive waste processing facilities in Zone 4 2815 

and DD&D of these facilities at MDA G would include construction stormwater pollution 2816 

prevention plan controls.  Another construction stormwater pollution prevention plan would be 2817 

required for any structure removal and final cover installation at Area L and MDA L.  All of the 2818 

stormwater controls introduced for the construction and demolition projects would augment the 2819 

controls already in place.  Construction of a TRUPACT II loading facility and consolidating 2820 

equipment in one of the fabric domes would not require any mitigative measures because they 2821 

would be located inside an existing facility. 2822 

Infiltration rates at the surface are thought to be low, on the order of a few millimeters per year or 2823 

less (Kwicklis et al. 2005).  Construction and DD&D of the remote-handled transuranic waste 2824 

retrieval facility, the TRU Waste Facility, and the current low-level radioactive waste buildings 2825 

would likely result in surface disturbances which could result in increased infiltration rates (by up 2826 

to about two orders of magnitude) as a result of rainfall events, snowmelt, or ponded water.  It is 2827 

difficult to estimate whether increased infiltration would change the rate of migration of any 2828 

contaminants that may be situated under the disturbed areas, although near-surface contamination 2829 

could be mobilized (or if currently mobile, transport could be accelerated over a small distance 2830 

during periods of increased infiltration).  Removal of waste, to the extent anticipated, would 2831 

decrease the quantity of contaminants available for release to the environment, although 2832 

increased infiltration could affect deeper contamination within the soil and tuff that is beyond the 2833 

reach of the excavation.  In any case, current rates of transport in the vadose zone overall are 2834 

unlikely to change through 2011, nor would groundwater resources be affected over this period.  2835 

Consolidation of transuranic waste processes from outdoor areas to inside a dome would have 2836 

minimal positive impacts. 2837 

Operations Impacts—Retrieval and processing of wastes should have little or no effect on surface 2838 

water resources.  Although remote-handled transuranic wastes that would be retrieved by the 2839 

remote-handled transuranic waste retrieval facility should contain no liquids, processing areas 2840 

would have shielded sumps to collect any liquids generated during processing.  Similarly, 2841 

although newly-generated contact-handled transuranic wastes should contain no free liquids, the 2842 

floor of the TRU Waste Facility would direct any unexpected liquids to a sump for recovery, 2843 
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treatment, and proper disposal.  Regardless of where the TRU Waste Facility is located, the site 2844 

would be included in the Multi-Sector General Permit for industrial activities and would require 2845 

an industrial stormwater pollution prevention plan. 2846 

Retrieval and processing of wastes, similar to construction activities, would entail disturbance of 2847 

the surface and potentially increase infiltration to groundwater.  Further, the handling of waste 2848 

would run the risk of spill or loss; however, amounts would likely be small due to the small 2849 

amount of liquid currently present and proper waste handling techniques. 2850 

Appropriately designed and constructed closure covers to be used for MDAs G and L should 2851 

reduce the effects of stormwater infiltration that could mobilize contaminants and transport them 2852 

to the groundwater. 2853 

Air Quality and Noise 2854 

Air Quality 2855 

Nonradiological air pollutant emission sources at the Solid Radioactive and Chemical Waste 2856 

Management Key Facility include the use of various toxic chemicals.  Emissions of toxic 2857 

pollutants from the Solid Radioactive and Chemical Waste Management Key Facility are shown 2858 

in Table H–18 and are based on chemical usage.  These emissions vary by year with the amounts 2859 

of chemical being used but provide a basis for establishing baseline conditions. 2860 

Table H–18  Nonradiological Air Pollutant Emissions at Solid Radioactive and Chemical 2861 

Waste Management Key Facility – 2005 2862 

Pollutant Tons per Year 

Ethanol 0.00198  

Hydrogen chloride 0.45118  

Potassium hydroxide 0.00117  

Propane 0.00  

Pyridine 0.00036 

Sulfuric Acid 0.08431  

Tetrahydrofuran 0.00032 

Note:  To convert tons to kilograms, multiply by 907.18. 
Source:  LANL 2006f. 
 

A comparison of calculated maximum emission rate derived from health-based standards to the 2863 

potential emission rate was made.  A screening level emission value was developed for each 2864 

chemical.  A screening level emission value is a theoretical maximum emission rate that, if 2865 

emitted at that TA over a short-term (8-hour) or long-term (1-year) period, would not exceed a 2866 

health-based guideline value.  This screening level emission value was compared to the emission 2867 

rate that would result if all the chemicals purchased for use in the facilities at a TA over the 2868 

course of one year were available to become airborne.  At TA-54, chemicals would be emitted at 2869 

levels below the screening levels identified.  2870 

Radiological air emissions, which contribute to the total radiological dose to a person, currently 2871 

come from area sources and the Decontamination and Volume Reduction System at TA-54.  2872 
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Area source emissions include a) airborne soils from disturbing contaminated soils at TA-54, 2873 

b) buried tritium-contaminated materials where tritium migrates to the surface and becomes 2874 

airborne, and c) non-packaged waste as it is placed into the pits at Area G before it is covered.  2875 

Appendix C of this SWEIS provides a breakdown of potential radiological air emissions from 2876 

TA-54. 2877 

Construction and DD&D Impacts—Construction of new waste processing facilities under 2878 

Option 1 (that is, the remote-handled transuranic waste retrieval facility, the TRU Waste Facility, 2879 

the TRUPACT II loading facility, and the low-level radioactive waste processing buildings) 2880 

would result in temporary increases in air quality impacts from construction equipment, trucks, 2881 

and employee vehicles.  Modeling of criteria pollutant concentrations for construction, with the 2882 

possible exception of carbon monoxide, indicates that the maximum ground-level concentrations 2883 

offsite would be below the ambient air quality standards and it is expected that the air quality 2884 

impacts on the public would be minor.  Most of the equipment that would be used for DD&D 2885 

would be construction equipment.  Vehicle emissions during DD&D would be similar to those 2886 

during construction.  Additional dust from the demolition of buildings and materials would also 2887 

temporarily contribute to localized air quality impacts; however, these activities would not be 2888 

expected to exceed ambient air quality standards. 2889 

For radiological emissions, during initial DD&D there would be emissions during the removal of 2890 

equipment and decontamination of structural surfaces.  While the building shell is intact, 2891 

emissions would result from building or temporary ventilation systems used for dust and 2892 

contamination control.  These systems would use high-efficiency particulate air filtration prior to 2893 

exhausting air from interior contaminated spaces to areas outside the building.  Ventilation and 2894 

other controls would be used to minimize worker inhalation and exposure to radioactivity and 2895 

avoid recontamination of previously decontaminated areas.  The result of the initial activities 2896 

would be structural surfaces either decontaminated to unconditional-release levels or with 2897 

selected contaminated surfaces stabilized to permit segregation of radioactively-contaminated 2898 

and -uncontaminated debris after demolition. 2899 

The potential exists for contaminated soils, building debris, and possibly other media to be 2900 

disturbed during building demolition.  Release of radioactivity would be minimized by proper 2901 

decontamination of buildings prior to demolition – if facilities are decontaminated to 2902 

unconditional release levels as prescribed by the MARSSIM protocol (MARSSIM 2000), 2903 

emissions would be similar to those from uncontaminated buildings.  If residual levels of 2904 

contamination remain after decontamination activities are complete, then small amounts of 2905 

radioactivity would be emitted during demolition.  The radionuclide concentrations resulting 2906 

from demolition of contaminated facilities may be predicted based on the pre-demolition 2907 

characterization of the building, and would be addressed in regulatory documents approved at 2908 

that time.  Such emissions are typically of short duration, and would be minimized using dust 2909 

suppression techniques and monitored along with the fugitive dust. 2910 

Radiological air emissions from the Decontamination and Volume Reduction System would 2911 

remain as currently observed until the facility undergoes DD&D in preparation for closure of 2912 

Area G and MDA G.  Two new facilities, the remote-handled transuranic waste retrieval facility 2913 

and the TRU Waste Facility, would be assumed to emit radiological air emissions equivalent to 2914 
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the Decontamination and Volume Reduction System.  Table H–19 summarizes the annual air 2915 

emissions to be expected from each of these three facilities. 2916 

Table H–19  Radiological Air Emissions from Each Waste Management Facility 2917 

Isotope Annual Air Emission Rate (curies per year) 

Americium-241 3.53 × 10-6 

Plutonium-238 1.76 × 10-5 

Plutonium-239 7.78 × 10-6 

Source:  See Appendix C. 
 

The radiological air emissions from the Decontamination and Volume Reduction System are 2918 

assumed to continue until approximately 2015 (note however, that it must be decommissioned to 2919 

allow for closure of MDA G in 2015.)  The radiological air emissions from the remote-handled 2920 

transuranic waste retrieval facility, to be located in TA-54 Area G, would occur from 2011 to 2921 

2015.  The radiological air emissions from the TRU Waste Facility, would occur starting in 2012 2922 

and continue for the next 30 to 35 years. 2923 

Radiological air emissions from area sources in TA-54 are assumed to continue at current rates 2924 

until closure of MDA G which is scheduled to be completed in 2015.  The primary radionuclide 2925 

in area air emissions is tritium, with approximately 60.9 curies per year projected to be released 2926 

(see Appendix C, Table C–13). 2927 

Operations Impacts—During operations, toxic air pollutants would be generated from the use of 2928 

various chemicals.  Toxic pollutants released would be expected to be similar to current uses as 2929 

shown in Table H–18 for the facilities at TA-54 and other locations associated with waste 2930 

management operations.  These emissions would vary by year with the activities performed.  The 2931 

emissions would be expected to be small and below the screening level emission values and it is 2932 

expected that the air quality impacts on the public would be minor. 2933 

Noise 2934 

Operations noise sources from the Solid Radioactive and Chemical Waste Management Key 2935 

Facility include heating, ventilation, and cooling equipment and vehicles.  There are minimal 2936 

noise impacts on the public from current waste management activities. 2937 

Construction and DD&D Impacts—Construction of new waste processing facilities under 2938 

Option 1 would result in some temporary increase in noise levels near the area from construction 2939 

equipment and activities.  Some disturbance of wildlife near the area may occur as a result of 2940 

operation of construction equipment.  There would be no change in noise impacts on the public 2941 

outside of LANL as a result of construction activities, except for a small increase in traffic noise 2942 

levels from construction employees’ vehicles and materials shipment.  Noise sources associated 2943 

with construction of these facilities are not expected to include loud impulsive sources such as 2944 

from blasting.  DD&D activities may include blasting, but these events, if necessary, would only 2945 

be for larger structures and the number of events would be small. 2946 

Operations Impacts—Noise impacts from operation of the waste processing facilities are 2947 

expected to be similar to those from existing waste processing facilities at TA-50 and TA-54.  2948 
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Although there would be small changes in traffic and equipment noise (such as new heating and 2949 

cooling systems) near the area, there would be little change in noise impacts on wildlife and no 2950 

change in noise impacts on the public outside of LANL as a result of operating these new 2951 

facilities. 2952 

Ecological Resources 2953 

TA-54 is largely located within the Pinyon-Juniper Woodland vegetation zone; however, the 2954 

westernmost portion of the area falls within ponderosa pine forest.  Wildlife using the TA would 2955 

include species typical of both vegetation zones.  Although most of the area was untouched by 2956 

the Cerro Grande Fire, the northwestern portion of the site was burned at a low, unburned to 2957 

medium severity level.  At a medium severity level, seed stocks can be adversely affected and 2958 

erosion can increase due to the removal of vegetation and ground cover (DOE 2000).  Areas G 2959 

and L are disturbed areas with minimal ground cover that are largely fenced; thus, wildlife use of 2960 

these areas would be limited to small mammals, birds, and reptiles (Marsh 2001).  There are no 2961 

wetlands located within TA-54; however, a number of wetlands are located within Pajarito 2962 

Canyon (TA-36) just to the south (see Section H.1.3.2) (ACE 2005). 2963 

A portion of TA-54 falls within the core and buffer zones of the southwestern willow flycatcher 2964 

Area of Environmental Interest; however, the Area of Environmental Interest is restricted to the 2965 

canyon and does not include any part of the Areas G and L.  Areas of Environmental Interest for 2966 

the Mexican spotted owl and bald eagle do not encompass any part of TA-54 (LANL 2000b). 2967 

Biological Resources 2968 

For the TRU Waste Facility, generic areas within TA-35, TA-46, TA-48, TA-50, TA-51, TA-52, 2969 

TA-54 West, TA-63, and TA-66 have been selected for analysis.  Table H–20 indicates the type 2970 

of vegetation present at the generic facility site, whether wetlands and aquatic resources are 2971 

present, and if the facility would be within a Mexican Spotted Owl Area of Environmental 2972 

Interest.  None of the potential sites within the generic include Areas of Environmental Interest 2973 

for the bald eagle or southwestern willow flycatcher. 2974 

Table H–20  Ecological Characteristics of the TRU Waste Facility Site 2975 

Technical 
Area Vegetation 

Wetland/Aquatic 
Resources 

Within Mexican Spotted Owl Area of 
Environmental Interest Core/Buffer Zone 

35 Partially disturbed and ponderosa pine None Yes/No 

46 Ponderosa pine None Yes/Yes 

48 Ponderosa pine None No/No 

50 Open field with some ponderosa pine None Yes/Yes 

51 Ponderosa pine None No/No 

52 Ponderosa pine None Yes/Yes 

54 West Disturbed None No/No 

63 Open field None No/Yes 

66 Ponderosa pine None Yes/Yes 

 

Construction, DD&D and Operational Impacts—Under Option 1, all actions within TA-54, 2976 

including new construction within Zone 4, DD&D activities, and removal of the white-colored 2977 
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domes, would take place within developed areas.  Thus, there would be little to no direct impact 2978 

on ecological resources.  Although TA-54 includes a portion of the southwestern willow 2979 

flycatcher Area of Environmental Interest, the area within which project-related activities would 2980 

take place (TA-54 West) is about 450 feet (137 meters) from the core habitat.  Thus, there would 2981 

be no direct loss of foraging or nesting habitat.  The biological assessment prepared by 2982 

DOE determined that noise levels should not exceed 6 dB(A) above background levels in the 2983 

core zone.  Provided reasonable and prudent alternatives are implemented, the biological 2984 

assessment concluded that the project may affect, but is not likely to adversely affect, the 2985 

southwestern willow flycatcher.  Reasonable and prudent alternatives would include designing all 2986 

lighting so that it would be confined to the site, keeping disturbance and noise to a minimum, 2987 

implementing appropriate erosion and runoff controls, avoiding unnecessary disturbance to 2988 

vegetation (including wetland vegetation), revegetating with native plant species, and continuing 2989 

to perform annual surveys adjacent to the project area before and during the action 2990 

(LANL 2006b).  The U.S. Fish and Wildlife Service has concurred with this assessment (see 2991 

Chapter 6, Section 6.5.2). 2992 

With respect to the bald eagle and Mexican spotted owl, the biological assessment determined 2993 

that there would be no effect on either species as a result of implementing the proposed project.  2994 

This is the case because the TA does not include any portion of Areas of Environmental Interest 2995 

for these species, foraging habitat would not be disturbed, and noise levels would be less than 2996 

6 decibels (A-weighted) above background (LANL 2006b).  The U.S. Fish and Wildlife Service 2997 

has concurred with this assessment (see Chapter 6, Section 6.5.2). 2998 

Most generic sites for the TRU Waste Facility would disturb ponderosa pine forest, although at 2999 

TA-50 and TA-63 the facility may be built within an area that is primarily open field.  It is 3000 

possible that it may be constructed in a developed area at TA-54 West or TA-50.  No more than a 3001 

maximum of 7 acres (2.8 hectares) of habitat would be disturbed with the loss or disturbance of 3002 

associated wildlife.  In no case would wetlands or aquatic resources be directly disturbed; best 3003 

management practices would control erosion and sedimentation.  At least some portion of either 3004 

the core or buffer zone of Mexican spotted owl Areas of Environmental Interest would be 3005 

affected by construction of the TRU Waste Facility within all TAs except TA-48, TA-51, and 3006 

TA-54 West.  For those generic sites where the new facility has the potential to affect the spotted 3007 

owl, either directly or indirectly (for example, by excess noise or light), it would be necessary to 3008 

conduct a biological assessment and initiate formal consultation with the U.S. Fish and Wildlife 3009 

Service.  None of the generic sites are within Areas of Environmental Interest for the bald eagle 3010 

or southwestern willow flycatcher. 3011 

Human Health 3012 

This section summarizes the information on public and worker health affected by both 3013 

nonradiological and radiological impacts that are currently observed in LANL operations.  In 3014 

particular, the focus is on those structures and processes in a generic area in the Pajarito Road 3015 

corridor and TA-54 since the majority of waste management facilities are located in these two 3016 

areas. 3017 

Nonradiological impacts include current occupational injury rates due to construction, 3018 

operations, and DD&D, as well as toxic chemical and biological agent hazards.  Radiological 3019 
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impacts are related to the amount of radiological dose that a member of the public and an on-site 3020 

worker might receive due to radiological emissions and direct radiation in these technical areas.  3021 

Section 4.6 generally describes off-site and on-site exposures due to LANL operations.  This 3022 

information cannot be assigned to specific areas within LANL, such as to TA-54. 3023 

Table H–21 summarizes the potential radiation dose to the facility-specific maximum exposed 3024 

individual and population within 50 miles (80 kilometers) of waste management operations in 3025 

TA-54.  The facility-specific (TA-54) maximum exposed individual is assumed to be located 3026 

approximately 394 yards (360 meters) northeast of TA-54.  The primary isotopic contributor to 3027 

the radiological dose to the maximum exposed individual shown in Table H–21 is tritium 3028 

(71 percent of the 0.052 millirem per year).  These radiological doses were calculated using the 3029 

computer model CAP88-PC, which is described in Appendix C. 3030 

Table H–21  Potential Radiation Dose from Current Technical Area 54 Operations 3031 

Source 
Dose to the Facility-Specific Maximum Exposed 

Individual (millirem per year) LCF Risk 

TA-54 Area Sources 0.045 2.7 × 10-8 

Decontamination and Volume Reduction System 0.0073 4.4 × 10-9 

 Total 0.052 3.1 × 10-8 

 
Dose to Population within 50 Miles 

(person-rem per year)  

TA-54 Area Sources 0.025 1.5 × 10-5 

Decontamination and Volume Reduction System 0.012 7.3 × 10-6 

 Total 0.037 2.2 × 10-5 

TA = technical area, LCF = latent cancer fatality. 
 

The 7-year average (1999 to 2005) collective total effective dose equivalent for the LANL 3032 

worker population was 161 person-rem (LANL 2003d, 2005d).  In general, determining the 3033 

collective total effective dose equivalent for each Key Facility or technical area is difficult to 3034 

determine because this data is collected at the group level, and members of many groups or 3035 

organizations receive doses at several locations.  The fraction of a group’s collective total 3036 

effective dose equivalent coming from a specific Key Facility or technical area can only be 3037 

estimated.  LANL staff report radiation exposure to waste management operations workers as an 3038 

occupational group through DOE’s Radiation Exposure Monitoring System database, but these 3039 

workers may also perform other functions that do not support waste management activities.  3040 

The average measurable dose over the same 6-year period for waste management operations 3041 

personnel at LANL was 141 millirem.  Approximately 22 percent of the waste management 3042 

operations personnel obtain measurable dose (DOE 2006).  Waste management personnel 3043 

primarily work in TA-50 and TA-54, but they may also periodically work in other TAs. 3044 

LANL staff currently monitor direct radiation (radiation from a source term, which can generally 3045 

be correlated to an external dose) throughout the LANL site using thermoluminescent detectors.  3046 

LANL staff report these measurements through the LANL meteorology and air quality web site 3047 

on a quarterly basis (LANL 2005g).  The results include direct radiation contributions from 3048 

natural background (that is, cosmic and terrestrial radiation).  After subtracting out the 3049 

approximate contribution of natural background radiation, it is found that LANL waste 3050 
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management operations in Area G contribute to direct radiation levels in the work environment 3051 

outside the transuranic waste storage domes and the Decontamination and Volume Reduction 3052 

System (direct radiation levels in TA-50 and TA-63 are within background levels) 3053 

(LANL 2005g).  These radiation levels contributed to a radiation dose ranging from 42 to 3054 

729 millirem per quarter from January 2003 through June 2005 and are a result of gamma and 3055 

neutron exposures, depending on the location.  These exposures reflect a worker who would be 3056 

outside one of these locations 24 hours per day, 7 days per week (LANL 2005g). 3057 

Construction, DD&D and Operational Impacts—Compared to the No Action Option, additional 3058 

point source radiological impacts can be expected due to the operation of the proposed remote-3059 

handled transuranic waste retrieval facility in TA-54 and the proposed TRU Waste Facility.  It is 3060 

assumed that the remote-handled transuranic waste retrieval facility and the TRU Waste Facility 3061 

would be designed such that radiological releases would not exceed the releases that are 3062 

documented from the Decontamination and Volume Reduction System.10  The facility-specific 3063 

maximum exposed individual dose associated with TA-54 from operation of the remote-handled 3064 

transuranic waste retrieval facility would be the same as from the Decontamination and Volume 3065 

Reduction System (0.0073 millirem per year) from 2011 to 2015.  Both the remote-handled 3066 

transuranic waste retrieval facility and the Decontamination and Volume Reduction System 3067 

would cease operations in time to close MDA G in 2015.  The TRU Waste Facility could 3068 

potentially be located in one of several TAs on the Pajarito Road corridor:  TA-35, TA-46, 3069 

TA-48, TA-50, TA-51, TA-52, TA-54 West, TA-63 or TA-66.  Taking into account the 3070 

proximity of the Royal Crest Trailer park and LANL boundaries, the highest and therefore 3071 

bounding potential dose to the facility-specific MEI resulting from emissions would be from a 3072 

facility located at TA-51.  This dose of approximately 0.0090 millirem per year would begin in 3073 

2012 and continue for about 30 to 35 years.  The impact of the TRU Waste Facility, the remote-3074 

handled transuranic waste retrieval facility, and the Decontamination and Volume Reduction 3075 

System on the LANL site-wide MEI (located approximately 800 meters north-northeast of 3076 

LANSCE in the Expanded Operations Alternative) would be minor (an additional 3077 

0.0006 millirem per year) when compared to the dose from operations at LANSCE (7.5 millirem 3078 

per year).  Similarly, these additional waste management operations would add only 0.02 person-3079 

rem per year to the total dose (30 person-rem per year) the population would receive from normal 3080 

operations at LANL under the Expanded Operations Alternative. 3081 

The 50-mile (80-kilometer) population radiological doses for emissions from the remote-handled 3082 

transuranic waste retrieval facility would also be expected to be similar to the Decontamination 3083 

and Volume Reduction System (0.012 person-rem per year) if these facilities are operated in 3084 

TA-54.  A potential location for the TRU Waste Facility is at the northwestern end of the Pajarito 3085 

Road corridor in TA-48, which is in close proximity to the public at the Royal Crest Trailer park 3086 

and the Los Alamos townsite.  From this potential location, the TRU Waste Facility would 3087 

contribute approximately 0.011 person-rem per year to the population, assuming emissions are 3088 

the same as those from the Decontamination and Volume Reduction System.  The population 3089 

dose would be comparable or less if the facility were located in any of the other TAs being 3090 

considered. 3091 

                                                 
10 The remote-handled transuranic waste retrieval and processing facility would be processing highly radioactive waste; thus, it 
is conceivable that its emissions could be higher than the Decontamination and Volume Reduction System.  LANL staff would 
prepare a Documented Safety Analysis for this proposed facility to more accurately determine its potential emissions and 
resulting impacts. 
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Population doses for area emissions at TA-54 were calculated to be 0.025 person-rem per year 3092 

for the No Action Option.  Area emissions should increase due to retrieval and DD&D activities. 3093 

In addition, an increase in the area sources related to soil disturbance during waste retrieval from 3094 

trenches, pits and shafts and DD&D activities would occur.  However, these increases would be 3095 

offset by decreases in direct radiation associated with the transuranic waste stored in the domes 3096 

as the above-grade waste inventory declines due to processing and shipping this waste to WIPP.  3097 

It is therefore expected that direct radiation levels in Area G would stay relatively the same as 3098 

transuranic waste is retrieved from below-ground storage and placed into above-ground storage 3099 

in the storage domes.  Retrieval would only occur as storage space becomes available in the 3100 

storage domes.  Direct radiation levels would ultimately decrease to close to background levels in 3101 

Area G by 2016 once all transuranic waste is shipped offsite for disposal and DD&D activities 3102 

are completed.  In Area L, direct radiation levels would remain within background levels since 3103 

mixed low-level radioactive waste storage volumes would not increase over current storage 3104 

levels. 3105 

For the low-level radioactive waste processing facilities to be constructed in Zone 4, it is 3106 

expected that direct radiation levels and radiological emissions associated with characterization, 3107 

verification and compaction would remain at current levels since the only change in operations 3108 

would be that the location of these activities would be different, and the new processing 3109 

capabilities in Zone 4 would be similar to the current capabilities in Area G. 3110 

Worker exposures to direct radiation would be controlled ALARA using engineering design and 3111 

administrative controls.  The LANL performance goal is to maintain a worker’s whole body dose 3112 

to less than 2 rem per year (LANL 2002b).  Waste management workers would be expected to 3113 

maintain current exposure levels because of these administrative controls. 3114 

For nonradiological impacts, approximately 2 to 9 recordable injuries may occur for performing 3115 

DD&D activities in TA-54 (which includes Areas L and G) using DOE and national safety 3116 

statistics for construction activities.  These values represent DD&D of all structures and 3117 

processes; although not all of the structures and processes in Area L would be removed under 3118 

Option 1, these would represent a small percentage of the overall total and would not appreciably 3119 

lower the values.  Several facilities would also be constructed in this option.  Using DOE and 3120 

national safety statistics for LANL, approximately 4 to 13 recordable injuries may occur during 3121 

construction of the low-level radioactive facilities, the TRU Waste Facility, and the remote-3122 

handled transuranic waste retrieval facility. 3123 

Note that installation of a new TRUPACT II loading area would result in lower occupational 3124 

safety impacts than the construction of the other facilities because this loading area would go in 3125 

an existing fabric dome and would not require significant construction activities.  In addition, 3126 

occupational safety impacts due to moving transuranic waste processing equipment from 3127 

outdoors to inside one of the fabric domes would be minimal. 3128 

Potential impacts from hazardous and toxic chemicals would continue to be prevented through 3129 

the use of administrative controls and equipment. 3130 
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Cultural Resources 3131 

As noted in Section H.3.2.2.2, a location for the TRU Waste Facility has yet to be finalized.  3132 

Thus, a generic area encompassing TA-35, TA-46, TA-48, TA-50, TA-51, TA-52, TA-54 West, 3133 

TA-63, and TA-66 has been selected for analysis.  For each TA, a generic site was selected 3134 

within which the TRU Waste Facility could be constructed.  The facility would be located on 3135 

2.5 to 7 acres (1 to 2.8 hectares) of land.  Table H–22 presents the number of archaeological 3136 

resource sites identified within the vicinity of each generic TRU Waste Facility site, the number 3137 

of the archaeological resources sites eligible or of undetermined status relative to listing on the 3138 

National Register of Historic Places, and the number of eligible historic buildings and structures 3139 

that could be affected. 3140 

Table H–22  Affected Cultural Resource Sites – TRU Waste Facility Site 3141 

Technical 
Area 

Archaeological Resource Sites 
Within Vicinity of TRU Waste 

Facility 

NRHP Eligible/of Undetermined 
Status Sites Within Vicinity of 

TRU Waste Facility 

NRHP Eligible Buildings and 
Structures Affected by TRU 

Waste Facility 

35 0 0/0 0 

46 7 4/1 0 

48 1 1/0 0 

50 1 1/0 0 

51 13 11/2 0 

52 3 3/0 0 

54 West 16 13/0 0 

63 0 0/0 0 

66 4 ½ 0 

NRHP = National Register of Historic Places. 
 

Due to its large size, TA-54 has many cultural resource sites; thus, only those resources within 3142 

the TA that are in the vicinity of Area G and Area L are summarized in this section.  There are 3143 

22 cultural resource sites near Area G and 10 in the vicinity of Area L and Zone 4.  Of the 3144 

22 archeological sites located within Area G, 7 have been excavated within the MDA and 3145 

1 partially excavated with Zone 4.  All identified cultural resource sites are prehistoric and 3146 

include lithic and ceramic scatters, rock art, rock shelters, cavates, a 1- to 3-room structure, 3147 

Pueblo roomblocks, and plaza Pueblos.  Fourteen sites within the vicinity of Area G have been 3148 

determined to be eligible for listing on the National Register of Historic Places, while 8 are 3149 

ineligible.  A number of prehistoric sites were located within Area G prior to its development; 3150 

however, these were examined by archaeologists prior to development of the MDA.  All 3151 

10 prehistoric sites located within TA-54 in the vicinity of Area L have been determined to be 3152 

eligible for listing in the National Register of Historic Places.  Of the 10 sites located in the 3153 

vicinity of Area L, 1 has been excavated.  Eight archaeological sites are located in Zone 4, which 3154 

is where low-level radioactive waste disposal operations are being expanded. 3155 

Construction, DD&D, and Operations Impacts—Under this option all actions in TA-54, 3156 

including new construction and removal of the domes, would take place within developed areas.  3157 

Thus, there would be no direct impact on cultural resources.  However, a number of cultural 3158 

resource sites are located nearby; and, the potential exists for indirect impacts to these resources. 3159 

 In order to ensure these resources would not be affected, cultural resource site boundaries would 3160 
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be marked and fenced, as appropriate, prior to groundbreaking activities.  Fencing would prevent 3161 

accidental intrusion and disturbance to the sites. 3162 

As noted in Table H–22, archaeological resource sites are located within the vicinity of all 3163 

generic TRU Waste Facility sites, except those in TA-35 and TA-63.  National Register of 3164 

Historic Places-eligible sites and sites of undetermined status include 1- to 3-room structures, 3165 

rock and wood enclosures, pueblo roadblocks, lithic and historic scatters, caveats, and rock 3166 

shelters.  Although archaeological resources are located in the vicinity of a number of generic 3167 

sites, only those in TA-50, TA-54 West, and TA-66 have the potential to be directly affected by 3168 

construction of the TRU Waste Facility.  Direct and indirect impacts to archaeological resources 3169 

would require notifying appropriate LANL personnel and implementation of the requirements of 3170 

the Plan for the Management of the Cultural Heritage at Los Alamos National Laboratory, 3171 

New Mexico (LANL 2006c).  Mitigation measures, including avoidance, would be taken to 3172 

ensure that construction activity, traffic, and ground disturbances would not result in damage to 3173 

the resources.  These measures would be incorporated into a formal Memorandum of Agreement 3174 

between DOE and the New Mexico Historic Preservation Division to resolve adverse effects.  3175 

The Advisory Council on Historic Preservation would be notified of the Memorandum of 3176 

Agreement and would have an opportunity to comment.  Construction of the TRU Waste Facility 3177 

would not impact any National Register of Historic Places-eligible buildings or structures. 3178 

Adverse impacts on traditional cultural properties from activities associated with the waste 3179 

management facilities would be unlikely since most activities would take place within previously 3180 

disturbed portions of TA-54.  However, removal of the domes at TA-54, some of which are 3181 

white-colored and therefore highly visible, would have a positive impact on views from Pueblo 3182 

of San Ildefonso lands which border the TA to the north.  As noted for Visual Resources, the 3183 

TRU Waste Facility would be visible from San Ildefonso Pueblo lands if built within TA-51, 3184 

TA-52, or TA-54 West.  Thus, impacts to traditional cultural properties are possible if the new 3185 

facility were built within these TAs.  Impact potential is reduced within TA-54 West since 3186 

construction would take place within a developed area. 3187 

Socioeconomics and Infrastructure 3188 

Both from a utility infrastructure and secondary impacts perspective, the greatest impact would 3189 

occur from selection of an undeveloped site that is not proximal to existing utility corridors.  3190 

However, the eastern Pajarito Road corridor from TA-48 to TA-54 West, in which the new TRU 3191 

Waste Facility is proposed to be constructed, is generally well served by electric power, water, 3192 

and natural gas distribution lines (LANL 2000a, 2004b).  For the purposes of analyzing the 3193 

potential infrastructure impacts associated with waste management facilities transition options, it 3194 

was assumed that planned electrical upgrades for TA-50 would occur regardless of this proposed 3195 

project. 3196 

Construction and DD&D Impacts—Utility resource requirements to support construction of the 3197 

proposed new waste management facilities are expected to have a minor incremental impact on 3198 

site utility infrastructure.  Approximately 422,000 gallons (1.6 million liters) of liquid fuels 3199 

(diesel and gasoline) would be consumed for site work, mainly for use by heavy equipment and 3200 

for new facility construction.  Liquid fuels would be procured from offsite sources and, therefore, 3201 

would not be limited resources.  In addition, it is anticipated that approximately 2.3 million 3202 
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gallons (9 million liters) of water would be needed for construction, primarily for dust 3203 

suppression and soil compaction.  The existing LANL water supply infrastructure would be 3204 

capable of handling this demand.  Electrical and water usage in Area L would slightly decrease 3205 

due to a decrease in waste management operations. 3206 

Operations Impacts—Upon completion, operation of the new waste management facilities for the 3207 

timeframes required would be expected to have a negligible incremental impact on LANL utility 3208 

infrastructure.  The operation of new low-level radioactive waste processing facilities in Zone 4, 3209 

TA-54 would offset decreased infrastructure usage gained by the DD&D of the current facilities.  3210 

The remote-handled transuranic waste retrieval facility and the TRU Waste Facility do not have 3211 

energy-intensive operations, regardless of where they are located. 3212 

Waste Management 3213 

The Solid Radioactive and Chemical Waste Facilities at TA-54 manage a variety of wastes 3214 

including industrial and toxic wastes, hazardous wastes, low-level radioactive waste, transuranic 3215 

waste, and mixtures of these wastes.  Most of the wastes managed at this Key Facility are 3216 

generated elsewhere, with waste quantities and associated impacts attributed to the generating 3217 

facilities.  However, the Chemical and Radioactive Waste Management Facilities generate 3218 

secondary wastes from the treatment, storage, and disposal of chemical and radioactive wastes.  3219 

Examples of secondary wastes include:  repackaging wastes from the visual inspection of 3220 

transuranic waste, high-efficiency particulate air filters from waste operations, personnel 3221 

protective clothing and equipment, and process wastes from size reduction and compaction 3222 

(LANL 2004b).  Although operations at this Key Facility include the retrieval of stored legacy 3223 

transuranic waste, this waste is not included in the waste generation quantities for the Solid 3224 

Radioactive and Chemical Waste Facilities.  Historical chemical and radioactive waste 3225 

generation information is provided in Table H–23. 3226 

Table H–23  Waste Generation Ranges and Annual Average Generation Rates for the Solid 3227 

Radioactive and Chemical Waste Facilities 3228 

Waste Type Rates for the Period 1999 to 2005 

Range 17 to 368 Low-level Radioactive Waste 
(cubic yards) Average 114 

Range 0 to 0  Mixed  Low-level Radioactive Waste 
(cubic yards) Average 0 

Range 0 to 115 Transuranic Waste 
(cubic yards) Average 36 

Range 0 to 77  Mixed Transuranic Waste 
(cubic yards) Average 18 

Range 70 to 6,240 Chemical Waste  
(pounds) Average 2,203 

Notes:  The Solid Radioactive and Chemical Waste Facilities data was compiled jointly for waste management facilities at 
both TA-54 and TA-50.  Only activities within TA-54 would be affected by the proposed closure of MDA L and MDA G; 
therefore, the values shown are a conservative estimate of waste management impacts to the affected environment.  To convert 
pounds to kilograms, multiply by 0.45359; cubic yards to cubic meters, multiply by 0.76456. 
Sources:  LANL 2003d, 2004c, 2005d, 2006f. 
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Construction and DD&D Impacts—Construction of new facilities under Option 1 would generate 3229 

some waste, primarily construction debris and associated solid waste.  Construction debris is not 3230 

hazardous, and is managed at solid waste landfills.  Approximately 250 cubic yards (227 cubic 3231 

meters) of construction debris would be expected from construction activities under Option 1. 3232 

A significant quantity of low-level radioactive waste and a small quantity of mixed low-level 3233 

radioactive waste would be generated by DD&D of the aboveground facilities in Area L and 3234 

MDA L, and Area G and MDA G, as detailed in Table H–24. 3235 

Table H–24  Estimated Waste Volumes from Decontamination, Decommissioning and 3236 

Demolition Activities (cubic yards) 3237 

Low Specific 
Activity Waste 

Packaged Low-level 
Radioactive Waste 

Mixed Low-level 
Radioactive Waste Solid a Hazardous Asbestos 

22,700 7,600 8 54,200 35 530 
a Includes construction, demolition, and sanitary waste. 
Notes:  It is assumed 25 percent of the low-level radioactive waste volume requires packaging.  To convert cubic yards to 
cubic meters, multiply by 0.76456.   
 

Operations Impacts—Operations under Option 1 would be expected to produce additional 3238 

quantities of low-level radioactive waste and transuranic waste, including some mixed low-level 3239 

radioactive waste and mixed transuranic waste.  As contact-handled transuranic waste is retrieved 3240 

from trenches, pits, and shafts, and remote-handled transuranic waste is retrieved from shafts, 3241 

secondary wastes would be generated through retrieval efforts, characterization, size reduction, 3242 

and repackaging efforts.  Because the retrieval facilities would be newly designed with waste 3243 

minimization principles applied, some efficiency over past retrieval operations would be 3244 

expected.  Low-level radioactive waste would be disposed onsite or shipped offsite, with the 3245 

selected disposal path determined based on Zone 4 capacity and disposal priorities.  Transuranic 3246 

wastes would be transported to WIPP for disposal.  Solid, hazardous and asbestos wastes would 3247 

be dispositioned according to current practices.  The quantities of secondary wastes to be 3248 

generated would be expected to be small in comparison to the retrieved waste and to LANL-wide 3249 

quantities from operations.  No significant impacts to the waste management infrastructure 3250 

would be expected from the additional quantities of secondary wastes generated from the wastes 3251 

generated under Option 1. 3252 

Transportation 3253 

Motor vehicles are the primary means of transportation at LANL.  Regional transportation 3254 

route(s) to LANL include:  Albuquerque and Santa Fe – Interstate-25 to U.S. 84/285 to NM 502; 3255 

from Española – NM 30 to NM 502; and from Jemez Springs and western communities – NM 4. 3256 

Hazardous and radioactive material shipments leave or enter LANL from East Jemez Road to 3257 

NM 4 to NM 502.  Only two major roads, NM 502 and NM 4, access Los Alamos County.  3258 

Los Alamos County traffic volume on these two segments of highway is primarily associated 3259 

with LANL activities.  Pajarito Road generally bisects the LANL site between NM 4 and 3260 

Diamond Drive in an east-west presentation.  NNSA recently closed Pajarito Road to public use; 3261 

it is now only used by site personnel for accessing the site from Diamond Drive and White Rock 3262 

and moving between technical areas. 3263 
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Table H–25 presents results of traffic surveys performed on Pajarito Road just east of TA-63, 3264 

which is between TA-50 and TA-54.  This location would therefore be representative of the 3265 

stretch of the road impacted by waste shipment activities for Solid Radioactive and Chemical 3266 

Waste Management Facilities. 3267 

Table H–25  2004 Traffic Counts Along Pajarito Road Immediately East of 3268 

Technical Area 63 3269 

Location 
Average Vehicles 

per Weekday 
Average Vehicles per 

Weekend Day 
AM Eastbound Peak 

Vehicles per Hour 
PM Eastbound Peak 
Vehicles per Hour 

Pajarito Road immediately 
east of TA-63  

5,758 674 859 825 

TA = technical area. 
Source:  KSL 2004. 
 

As part of current operations, LANL security periodically conducts road closures to allow 3270 

shipments of transuranic waste to occur between TA-54 and TA-50 (where the Waste 3271 

Characterization, Reduction, and Repackaging Facility is located), between TA-54 Area G and 3272 

TA-54 West (where the Radioassay and Nondestructive Testing Facility is located), and to 3273 

allow shipment of transuranic waste from production and research and development facilities to 3274 

TA-54.  These road closures are necessary to allow the safe shipment of transuranic waste that 3275 

has yet to be packaged in U.S. Department of Transportation-approved containers (such as 3276 

TRUPACT II containers) and to minimize radiation exposure to non-involved workers (that is, 3277 

those workers traveling on the road but not supporting the waste management shipments).  Since 3278 

Pajarito Road is closed to public access, these road closures primarily impact only onsite workers 3279 

and operations. 3280 

Construction and DD&D Impacts—The construction of the TRU Waste Facility and remote-3281 

handled transuranic waste retrieval facility would slightly increase traffic on Pajarito Road due to 3282 

shipment of materials and construction equipment to these proposed facilities.  This would occur 3283 

only over a period of a few years (2007 to 2011) until construction is complete.  There would not 3284 

be a noticeable increase in construction workforce traffic because it is assumed that the 3285 

construction workforce currently onsite on other projects would be sufficient to complete these 3286 

new waste management facilities.  There would not be a significant increase in the operational 3287 

workforce traffic, as the operators for these two facilities would primarily be drawn from the 3288 

existing workforce and these facilities would not have large staffing requirements.  The 3289 

construction of the replacement low-level radioactive waste processing facilities in Zone 4 would 3290 

create temporary, but small increases in construction traffic volume on Pajarito Road.  The 3291 

transportation of DD&D wastes related to some of the facilities in Area L and all of the facilities 3292 

in Area G would primarily be local and stay within TA-54 for radioactive waste shipments, with 3293 

additional shipments of rubble and other industrial wastes transported to offsite disposal 3294 

facilities. 3295 

The effects from incident-free transportation of these radioactive wastes for the worker 3296 

population and the general public are presented as collective dose in person-rem resulting in 3297 

excess LCFs in Table H–26.  Excess LCFs are the number of cancer fatalities that may be 3298 

attributable to the proposed project that may occur in the exposed population over the lifetimes 3299 

of the individuals.  If the number of LCFs is less than one, the subject population is not expected 3300 
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to incur any LCFs resulting from the actions being analyzed.  The risk for development of excess 3301 

LCFs is highest for workers under the offsite disposition option.  This is because the dose is 3302 

proportional to the duration of transport which in turn is proportional to travel distance.  As 3303 

shown in Table H–26, disposal offsite would lead to a higher dose and risk than disposal onsite. 3304 

Table H–26  Incident-Free Transportation Impacts – Waste Management Facility 3305 

Transition Decontamination, Decommissioning and Demolition Activities 3306 

Crew Public 

Disposal Option 

Low-level Radioactive 
Waste Disposal 

Location a 
Collective Dose  
(person-rem) Risk (LCFs) 

Collective Dose  
(person-rem) 

Risk  
(LCFs) 

Onsite disposal LANL TA-54 0.02 1 × 10-5 0.005 3 × 10-6 

Offsite disposal Nevada Test Site 8.11 5 × 10-3 2.35 1 × 10-3 

 Commercial Facility  7.86 5 × 10-3 2.29 1 × 10-3 

LCF = latent cancer fatality, TA = technical area. 
a Transuranic wastes are disposed at WIPP. 
Note:  The number of shipments is based on DD&D of all above-ground facilities in TA-54, Areas G and L and includes only 
radioactive waste shipments.  For Option 1, a few facilities in Area L would remain, but would not result in any appreciable 
change to the table values. 
 

Table H–27 presents the impacts from traffic and radiological accidents.  This table provides 3307 

population risks in terms of fatalities due to traffic accidents, both from the collision and from 3308 

excess LCFs due to exposure to radioactive releases.  The analyses assumed that all generated 3309 

wastes would be transported to offsite disposal facilities.  The results indicate that no traffic 3310 

fatalities and no excess LCFs are expected to occur from transportation accidents during DD&D 3311 

activities in TA-54. 3312 

Table H–27  Transportation Accident Impacts – Waste Management Facility Transition 3313 

Decontamination, Decommissioning and Demolition Activities 3314 

Accident Risks 
Radioactive Waste 

Disposal Location a, c 
Number of 
Shipments b 

Distance Traveled for 
All Shipments 
(million miles) 

Radiological 
(excess LCFs) 

Traffic 
(fatalities) 

LANL TA-54 4,871 1.3  NA d 0.02 

Nevada Test Site 4,871 5.9  2 × 10-7 0.06 

Commercial Facility  4,871 5.4  2 × 10-7 0.06 

LCF = latent cancer fatality, TA = technical area, NA = not applicable. 
a All nonradiological wastes would be transported offsite.  
b 37 percent of shipments are for radioactive wastes, with the remaining 63 percent for industrial, sanitary, asbestos, and 

hazardous wastes. 
c Transuranic wastes are disposed at WIPP. 
d  No traffic accident leading to releases of radioactivity for onsite transportation is hypothesized. 

Note:  The number of shipments is based on DD&D of all above-ground facilities in TA-54 and includes radioactive and non-
radioactive waste shipments.  For Option 1, a few nonradiological facilities in Area L would remain, but would not result in 
any appreciable change to the table values. 
Note:  To convert miles to kilometers, multiply by 1.6093. 
 

The above incident-free and accident impacts were derived using the assumptions provided in 3315 

Appendix K. 3316 
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Operations Impacts—In Option 1, additional transuranic waste processing capabilities (that is, 3317 

installation of modular units and additional equipment, and addition of a TRUPACT II loading 3318 

area) would be installed in Area G to accelerate the offsite shipment of this waste to WIPP.  3319 

These additions would replace the capabilities currently provided by the Waste Characterization, 3320 

Reduction, and Repackaging Facility in TA-50 and the Radioassay and Nondestructive Testing 3321 

Facility in TA-54 West.  In this case, the transportation of transuranic waste to and from TA-50 3322 

and TA-54 West would be eliminated, as would the need for closing Pajarito Road to transport 3323 

transuranic waste to and from the Waste Characterization, Reduction, and Repackaging Facility 3324 

and Radioassay and Nondestructive Testing Facility, which would otherwise occur under the 3325 

No Action Option.  Road closures would continue to allow for the shipment of newly-generated 3326 

transuranic waste from LANL production areas to TA-54 while Area G and MDA G remains 3327 

open.  In Option 1, LANL staff would ship all transuranic waste stored above-ground and below-3328 

ground to WIPP.  Appendix K addresses the transportation impacts for removal of these wastes. 3329 

The TRU Waste Facility would be located in Pajarito Road corridor somewhere between 3330 

TA-54 West and TA-50.  If this occurs, transportation impacts would be smaller than those for 3331 

No Action for transporting transuranic waste from facilities generating the waste to waste 3332 

processing facilities because the TRU Waste Facility would be located closer, or adjacent, to the 3333 

facilities generating the transuranic waste.  This would also mean that road closures to onsite 3334 

traffic would be reduced or eliminated, and would not occur on Pajarito Road.   3335 

Transportation impacts due to use of the new low-level radioactive waste characterization and 3336 

verification building and compactor building in Zone 4, and continued use of Area L for mixed 3337 

low-level radioactive waste and hazardous and chemical waste storage would be similar to the 3338 

impacts related to No Action. 3339 

Transportation impacts related to hazardous and chemical waste and mixed low-level radioactive 3340 

waste storage would be similar to the impacts associated with the No Action Option, because the 3341 

current transportation pattern would not significantly change. 3342 

Facility Accidents 3343 

Three accident scenarios not otherwise considered in this SWEIS could occur in association with 3344 

proposed waste management facilities transition options.  For Option 1, an accident scenario 3345 

would be associated with the retrieval of the higher activity remote-handled transuranic waste 3346 

from Shafts 200-232 in Area G, which contain 953 cubic feet (27 cubic meters) of this waste in 3347 

1-gallon (3.8 liter) cans (LANL 2005c).  A remote-handled transuranic waste retrieval facility is 3348 

proposed to be constructed to allow retrieval of this waste.  A bounding accident would be an 3349 

explosion while retrieving the inventory from a shaft, causing a loss of confinement by the waste 3350 

facility.  Although there is no indication of explosives or chemicals in the shafts which could 3351 

cause such an explosion, their absence is not completely certain.  This scenario is analogous to 3352 

the accident scenario addressed in Appendix I involving an assumed explosion during waste 3353 

removal from MDA G. 3354 

The radionuclide inventory of each of the shafts was compared and Shafts 205 and 206 were 3355 

determined to be those which could potentially result in the greatest consequences in the event of 3356 

an accident.  The frequency of occurrence of the accident was estimated to be 1 in 1,000 years.  3357 
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Shaft 206 would result in the largest impacts from inhalation of radionuclide releases based on 3358 

its transuranic radionuclide inventory, but the external dose to the noninvolved worker 3359 

(located 110 yards [100 meters] from the source) and to the MEI (located at the site boundary) 3360 

from the mixed fission product inventory in Shaft 205 together with internal and external dose 3361 

from releases from this shaft was also investigated to assure that these consequences were not 3362 

greater.  The accident analysis for this facility therefore separately determined the potential 3363 

impacts for retrieving waste from Shaft 205 and 206. 3364 

Also for Option 1, the TRU Waste Facility, which would be located along the Pajarito Road 3365 

corridor, was analyzed for an accident scenario in which a seismic event occurs and the 3366 

radiological contents are released.  Such an accident would be equivalent to that analyzed for the 3367 

Decontamination and Volume Reduction System in its Safety Analysis Report, based on the 3368 

assumption that the operations at the TRU Waste Facility would be similar to current operations 3369 

at the Decontamination and Volume Reduction System.  The area in which the TRU Waste 3370 

Facility could be located bounds potential sites in the following technical areas:  TA-35, TA-46, 3371 

TA-48, TA-50 (including the south side of Pajarito Road), TA-51, TA-52, TA-54 West, TA-63, 3372 

and TA-66.  To bound these sites, locations were selected for analysis that provide the largest 3373 

impact to the MEI and the 50-mile (80-kilometer) population.  The 50-mile (80-kilometer) 3374 

population dose is based on two locations, one closest to White Rock and one closest to the 3375 

Los Alamos townsite.  The dose to the MEI was calculated using dose versus distance data in 3376 

Appendix D.  Impacts to the noninvolved worker, located 110 yards (100 meters) from the 3377 

accident, would be identical for all potential sites. 3378 

Table H–28 shows the source information used to calculate impacts to the workers and public 3379 

from these three accident scenarios.  Tables H–29, H–30, and H–31 present the associated 3380 

impacts. 3381 

Based on Table H–31, impacts from an accident involving an explosion at the remote-handled 3382 

transuranic waste retrieval facility was verified to be higher for Shaft 206 than Shaft 205, 3383 

although they are on the same order of magnitude.  For Option 2a, the impacts from the 3384 

accidental release of remote-handled transuranic waste from the TRU Waste Facility are less than 3385 

those that would result from the release of contact-handled transuranic waste from the TRU 3386 

Waste Facility.  The population dose from an accidental release at the TRU Waste Facility is less 3387 

than that at TA-54 from current operations, mainly as a result of locating two domes at the 3388 

alternative location versus the eleven domes at TA-54; the decrease is tempered by 3389 

conservatively assuming a TRU Waste Facility site in TA-48, which is closer to the town of Los 3390 

Alamos.  The MEI dose decreases by a factor of about 3 as a result of the greater distance to the 3391 

receptor plus the decrease in dome inventory.  The MEI dose decreases by an order of magnitude, 3392 

chiefly as result of the greater distance to this receptor plus the decrease in dome inventory.  The 3393 

non-involved worker dose is roughly the same at the two sites, reflecting the different 3394 

meteorological data stations used (TA-6 meteorological tower for the alternative site, TA-54 3395 

meteorological tower at TA-54) and the smaller dome inventory. 3396 

These accident scenarios bound those that would be associated with other operation options.  3397 

Leaving remote-handled transuranic waste in place in the shafts (Option 2b) could have a 3398 

scenario similar to the retrieval explosion scenario analyzed, but would not be associated with a 3399 

storage scenario described above. 3400 
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Table H–28  Alternative Site Source Terms 3401 

Accident Phase Nuclide 

Material at 
Risk 

(curies or 
grams) 

Material at 
Risk 

Damage 
Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fraction 

Airborne 
Release Rate 

(per hour) 

Leak 
Path 

Factor 

Source 
Term (units 

of MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega-
watts) 

Release 
Height 

(meters) Wake? 

Scenario Name:  Explosion at MDA-G RH-TRU Shaft 205 

Cesium-137 113 1 0.001 1 - 1 0.113 1 0 0 N 

Europium-155 0.0719 1 0.001 1 - 1 0.0000719 1 0 0 N 

Promethium-147 0.00595 1 0.001 1 - 1 5.95 × 10-6 1 0 0 N 

Plutonium-239 7.25 1 0.001 1 - 1 0.00725 1 0 0 N 

Ruthenium-106 3.55 × 10-9 1 0.001 1 - 1 3.55 × 10-12 1 0 0 N 

Antimony-125 0.00635 1 0.001 1 - 1 6.35 × 10-6 1 0 0 N 

Strontium-90 101 1 0.001 1 - 1 0.101 1 0 0 N 

Tellurium-125m 0.00154 1 0.001 1 - 1 1.54 × 10-6 1 0 0 N 

Uranium-235 0.00085 1 0.001 1 - 1 8.50 × 10-7 1 0 0 N 

Explosion 

Yttrium-90 

curies 

100 1 0.001 1 - 1 0.1 1 0 0 N 

  

Cesium-137 113 1 - 1 4.00 × 10-6 1 0.0108 1,440 0 0 N 

Europium-155 0.0718 1 - 1 4.00 × 10-6 1 6.90 × 10-6 1,440 0 0 N 

Promethium-147 0.00594 1 - 1 4.00 × 10-6 1 5.71 × 10-7 1,440 0 0 N 

Plutonium-239 7.24 1 - 1 4.00 × 10-6 1 0.000695 1,440 0 0 N 

Ruthenium-106 3.55 × 10-9 1 - 1 4.00 × 10-6 1 3.40 × 10-13 1,440 0 0 N 

Antimony-125 0.00634 1 - 1 4.00 × 10-6 1 6.09 × 10-7 1,440 0 0 N 

Strontium-90 101 1 - 1 4.00 × 10-6 1 0.00969 1,440 0 0 N 

Tellurium-125m 0.00154 1 - 1 4.00 × 10-6 1 1.48 × 10-7 1,440 0 0 N 

Uranium-235 0.000849 1 - 1 4.00 × 10-6 1 8.15 × 10-8 1,440 0 0 N 

Suspension 

Yttrium-90 

curies 

99.9 1 - 1 4.00 × 10-6 1 0.00959 1,440 0 0 N 

Scenario Name:  Explosion at MDA-G RH-TRU Shaft 206 

Cesium-137 49.5 1 0.001 1 - 1 0.0495 1 0 0 N 

Europium-155 0.0353 1 0.001 1 - 1 0.0000353 1 0 0 N 

Promethium-147 0.00331 1 0.001 1 - 1 3.31 × 10-6 1 0 0 N 

Plutonium-239 17.5 1 0.001 1 - 1 0.0175 1 0 0 N 

Ruthenium-106 3.01 × 10-9 1 0.001 1 - 1 3.01 × 10-12 1 0 0 N 

Explosion 

Antimony-125 

curies 

0.00349 1 0.001 1 - 1 3.49 × 10-6 1 0 0 N 
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Accident Phase Nuclide 

Material at 
Risk 

(curies or 
grams) 

Material at 
Risk 

Damage 
Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fraction 

Airborne 
Release Rate 

(per hour) 

Leak 
Path 

Factor 

Source 
Term (units 

of MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega-
watts) 

Release 
Height 

(meters) Wake? 

 Strontium-90 44.4 1 0.001 1 - 1 0.0444 1 0 0 N 

 Tellurium-125m 0.000844 1 0.001 1 - 1 8.44 × 10-7 1 0 0 N 

 Uranium-235 0.00178 1 0.001 1 - 1 1.78 × 10-6 1 0 0 N 

 Yttrium-90 

 

43.9 1 0.001 1 - 1 0.0439 1 0 0 N 

  

Cesium-137 49.5 1 - 1 4.00 × 10-6 1 0.00475 1,440 0 0 N 

Europium-155 0.0353 1 - 1 4.00 × 10-6 1 3.39 × 10-6 1,440 0 0 N 

Promethium-147 0.00331 1 - 1 4.00 × 10-6 1 3.17 × 10-7 1,440 0 0 N 

Plutonium-239 17.5 1 - 1 4.00 × 10-6 1 0.00168 1,440 0 0 N 

Ruthenium-106 3.01 × 10-9 1 - 1 4.00 × 10-6 1 2.89 × 10-13 1,440 0 0 N 

Antimony-125 0.00349 1 - 1 4.00 × 10-6 1 3.35 × 10-7 1,440 0 0 N 

Strontium-90 44.4 1 - 1 4.00 × 10-6 1 0.00426 1,440 0 0 N 

Tellurium-125m 0.000843 1 - 1 4.00 × 10-6 1 8.09 × 10-8 1,440 0 0 N 

Uranium-235 0.00178 1 - 1 4.00 × 10-6 1 1.71 × 10-7 1,440 0 0 N 

Suspension 

Yttrium-90 

curies 

43.9 1 - 1 4.00 × 10-6 1 0.00421 1,440 0 0 N 

Scenario Name:  Seismic Event Releasing Entire RH-TRU Inventory from Two Storage Buildings at TRU Waste Facility Location 

Americium-241 1.82 0.167 0.001 0.3 - 1 0.0000910 10 0 0 N 

Cobalt-60 0.661 0.167 0.001 0.3 - 1 0.0000331 10 0 0 N 

Cesium-137 508 0.167 0.001 0.3 - 1 0.0254 10 0 0 N 

Europium-155 0.392 0.167 0.001 0.3 - 1 0.0000196 10 0 0 N 

Promethium-147 0.0416 0.167 0.001 0.3 - 1 2.08 × 10-6 10 0 0 N 

Plutonium-238 1.29 0.167 0.001 0.3 - 1 0.0000645 10 0 0 N 

Plutonium-239 77.6 0.167 0.001 0.3 - 1 0.00388 10 0 0 N 

Plutonium-240 2.42 0.167 0.001 0.3 - 1 0.000121 10 0 0 N 

Plutonium-241 29.4 0.167 0.001 0.3 - 1 0.00147 10 0 0 N 

Plutonium-242 0.00146 0.167 0.001 0.3 - 1 7.30 × 10-8 10 0 0 N 

Ruthenium-106 7.57 × 10-8 0.167 0.001 0.3 - 1 3.79 × 10-12 10 0 0 N 

Antimony-125 0.043 0.167 0.001 0.3 - 1 2.15 × 10-6 10 0 0 N 

Strontium-90 455 0.167 0.001 0.3 - 1 0.0228 10 0 0 N 

Initial Impact 

Tellurium-125m 

curies 

0.0104 0.167 0.001 0.3 - 1 5.20 × 10-7 10 0 0 N 
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Accident Phase Nuclide 

Material at 
Risk 

(curies or 
grams) 

Material at 
Risk 

Damage 
Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fraction 

Airborne 
Release Rate 

(per hour) 

Leak 
Path 

Factor 

Source 
Term (units 

of MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega-
watts) 

Release 
Height 

(meters) Wake? 

Uranium-234 0.000761 0.167 0.001 0.3 - 1 3.81 × 10-8 10 0 0 N 

Uranium-235 0.00859 0.167 0.001 0.3 - 1 4.30 × 10-7 10 0 0 N 

Uranium-236 2.76 × 10-6 0.167 0.001 0.3 - 1 1.38 × 10-10 10 0 0 N 

Uranium-238 0.0000401 0.167 0.001 0.3 - 1 2.01 × 10-9 10 0 0 N 

 

Yttrium-90 

 

450 0.167 0.001 0.3 - 1 0.0225 10 0 0 N 

  

Americium-241 1.82 1 - 1 4.00 × 10-6 1 0.000175 1,440 0 0 N 

Cobalt-60 0.661 1 - 1 4.00 × 10-6 1 0.0000635 1,440 0 0 N 

Cesium-137 508 1 - 1 4.00 × 10-6 1 0.0488 1,440 0 0 N 

Europium-155 0.392 1 - 1 4.00 × 10-6 1 0.0000376 1,440 0 0 N 

Promethium-147 0.0416 1 - 1 4.00 × 10-6 1 3.99 × 10-6 1,440 0 0 N 

Plutonium-238 1.29 1 - 1 4.00 × 10-6 1 0.000124 1,440 0 0 N 

Plutonium-239 77.6 1 - 1 4.00 × 10-6 1 0.00745 1,440 0 0 N 

Plutonium-240 2.42 1 - 1 4.00 × 10-6 1 0.000232 1,440 0 0 N 

Plutonium-241 29.4 1 - 1 4.00 × 10-6 1 0.00282 1,440 0 0 N 

Plutonium-242 0.00146 1 - 1 4.00 × 10-6 1 1.40 × 10-7 1,440 0 0 N 

Ruthenium-106 7.57 × 10-8 1 - 1 4.00 × 10-6 1 7.27 × 10-12 1,440 0 0 N 

Antimony-125 0.0430 1 - 1 4.00 × 10-6 1 4.13 × 10-6 1,440 0 0 N 

Strontium-90 455 1 - 1 4.00 × 10-6 1 0.0437 1,440 0 0 N 

Tellurium-125m 0.0104 1 - 1 4.00 × 10-6 1 9.98 × 10-7 1,440 0 0 N 

Uranium-234 0.000761 1 - 1 4.00 × 10-6 1 7.31 × 10-8 1,440 0 0 N 

Uranium-235 0.00859 1 - 1 4.00 × 10-6 1 8.25 × 10-7 1,440 0 0 N 

Uranium-236 2.76 × 10-6 1 - 1 4.00 × 10-6 1 2.65 × 10-10 1,440 0 0 N 

Uranium-238 0.0000401 1 - 1 4.00 × 10-6 1 3.85 × 10-9 1,440 0 0 N 

Suspension 

Yttrium-90 

curies 

450 1 - 1 4.00 × 10-6 1 0.0432 1,440 0 0 N 
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Accident Phase Nuclide 

Material at 
Risk 

(curies or 
grams) 

Material at 
Risk 

Damage 
Ratio 

Airborne 
Release 
Fraction 

Respirable 
Fraction 

Airborne 
Release Rate 

(per hour) 

Leak 
Path 

Factor 

Source 
Term (units 

of MAR) 

Release 
Duration 
(minutes) 

Plume 
Heat 

(mega-
watts) 

Release 
Height 

(meters) Wake? 

Scenario Name:  Seismic Event Releasing CH-TRU from Two Storage Buildings at the TRU Waste Facility Location 

Initial Impact Combustibles 

Drums 11,854 0.333 0.001 0.3 - 1 1.19 10 0 0 N 

Overpacks 

Plutonium 
Equivalent 

curies 

5,202 0.167 0.001 0.3 - 1 0.260 10 0 0 N 

Initial Impact Non-combustibles 

Drums 35,660 0.333 0.000849 0.3 - 1 3.03 10 0 0 N 

Overpacks 

Plutonium 
Equivalent 

curies 

15,650 0.167 0.000762 0.3 - 1 0.596 10 0 0 N 

Suspension 

Combustibles 4,814 1 - 1 4.00 × 10-6 1 0.462 1,440 0 0 N 

Non-
combustibles 

Plutonium 
Equivalent 

curies 

12,071 1 - 1 4.00 × 10-6 1 1.16 1,440 0 0 N 

Total 

Initial Impact - - - - - - 5.07 10 0 0 N 

Suspension 

Plutonium 
Equivalent 

curies 

- - - - - - 1.62 1,440 0 0 N 

Scenario Name:  Seismic Event Releasing TRU from the TRU Waste Facility Assuming Equivalent to DVRS Operations 

PC-3 Seismic Plutonium 
Equivalent 

curies 1,100 1 0.001 1 - 1 1.1 1,440 0 0 N 

MAR = material at risk, MDA = material disposal area, RH-TRU = remote-handled transuranic, N = no, CH-TRU = contact-handled transuranic, DVRS = Decontamination and 
Volume Reduction System. 
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Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
H-104 Concurrence Draft 7/9/2007 

Table H–29  Alternative Site Radiological Accident Consequences  3403 

MEI Population to 50 Miles 
Accident Scenario Dose (rem) LCF a Dose (person-rem) LCF b, c 

Explosion at MDA G RH-TRU Shaft 205 0.33 0.00020 14 0.0081 

Explosion at MDA G RH-TRU Shaft 206 0.75 0.00045 15 0.0087 

Seismic Event Releasing Entire RH-TRU Inventory from 
Two Storage Buildings at TRU Waste Facility Location d 0.19 0.00011 14 0.0085 

Seismic Event Releasing Transuranic Waste from the TRU 
Waste Facility Assuming Equivalent to DVRS Operations 10 0.0062 1,080 0.65 

Seismic Event Releasing CH-TRU from Two Storage 
Buildings at the TRU Waste Facility Location d 142 0.17 6,640 4.0 

MEI = maximally exposed individual, LCF = latent cancer fatality, MDA = material disposal area, RH-TRU = remote-handled 
transuranic waste, DVRS = Decontamination and Volume Reduction System, CH-TRU = contact-handled transuranic waste. 
a  Increased risk of an LCF to an individual, assuming the accident occurs. 
b Increased number of LCFs for the population, assuming the accident occurs. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 300,000 (generic site), 343,000 (MDA-G). 
d Option 2 only. 

Table H–30  Alternative Site Radiological Accident Onsite Worker Consequences 3404 

Non-involved Worker (at 100 meters) 
Accident Scenario Dose (rem) LCF a 

Explosion at MDA G RH-TRU Shaft 205 2.4 0.00143 

Explosion at MDA G RH-TRU Shaft 206 5.5 0.00329 

Seismic Event Releasing Entire RH-TRU Inventory from Two Storage 
Buildings at TRU Waste Facility Location b 2.4 0.00142 

Seismic Event Releasing Transuranic Waste from the TRU Waste Facility 
Assuming Equivalent to DVRS Operations 132 0.158 

Seismic Event Releasing CH-TRU from Two Storage Buildings at the 
TRU Waste Facility Location b 1820 2.18 

LCF = latent cancer fatality, MDA = material disposal area, RH-TRU = remote-handled transuranic waste, 
DVRS = Decontamination and Volume Reduction System, CH-TRU = contact-handled transuranic waste. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Option 2 only. 

Table H–31  Alternative Site Radiological Accident Offsite Population and Worker Risks 3405 

Onsite Worker (LCFs)  Offsite Population (LCFs) 

Accident Scenario 
Non-involved Worker 

(at 100 meters) a MEI a 
Population to 
50 Miles b, c 

Explosion at MDA G RH-TRU Shaft 205 1.4 × 10-6 2.0 × 10-7 8.1 × 10-6 
Explosion at MDA G RH-TRU Shaft 206 3.3 × 10-6 4.5 × 10-7 8.7 × 10-6 
Seismic Event Releasing Entire RH-TRU Inventory from 
Two Storage Buildings at TRU Waste Facility Location d, e 

7.1 × 10-7 5.6 × 10-8 4.3 × 10-6 

Seismic Event Releasing Transuranic Waste from the TRU 
Waste Facility Assuming Equivalent to DVRS Operations e 

0.000079 3.1 × 10-6 0.00032 

Seismic Event Releasing CH-TRU from Two Storage 
Buildings at the TRU Waste Facility Location d, e 

0.0011 0.000085 0.0020 

MEI = maximally exposed individual, MDA = material disposal area, RH-TRU = remote-handled transuranic waste, 
DVRS = Decontamination and Volume Reduction System, CH-TRU = contact-handled transuranic waste. 
a  Increased risk of an LCF to an individual per year. 
b  Increased number of LCFs for the population per year. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 302,000 (TRU Waste Facility), 343,000 

(MDA-G). 
d Option 2 only. 
e An updated probabilistic seismic hazard analysis has been completed for LANL (LANL 2007), which results in higher peak 

horizontal ground acceleration values for the same annual probability of exceedance.  In the seismic accident analyses for 
the TRU Waste Facility, the radioactive source term was conservatively based on the assumption that all structures, systems, 
and components failed, therefore, the updated probabilistic seismic hazard analysis is not expected to change the accident 
consequences or risks. 
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H.3.3.3 Option 2:  Interim Actions Necessary for Meeting Consent Order and Other 3406 

Alternatives 3407 

As described in Section H.3.2.3, Option 2 varies from Option 1 in the event that legacy and 3408 

newly generated stored wastes cannot be removed from storage, processed, and shipped to 3409 

disposal facilities on an accelerated schedule that would allow completion of closure activities in 3410 

Area L and MDA L, and Area G and MDA G, as required by the Consent Order.  Under 3411 

Option 2a, NNSA would move the remaining transuranic waste from Area G to two new storage 3412 

buildings in another location to be stored until the waste could be processed and shipped.  Under 3413 

Option 2b, NNSA would leave the high activity remote-handled transuranic waste in place, while 3414 

removing the other easier-to-retrieve transuranic waste for storage in two new storage buildings.  3415 

Under Option 2c, mixed low-level radioactive waste and hazardous waste would also be stored at 3416 

the TRU Waste Facility and the use of Area L would cease for these operations. 3417 

Land Resources 3418 

Land Use 3419 

As is the case for Option 1, actions taking place under this option within TA-54 would be within 3420 

disturbed areas.  Options 2a and 2b would require the construction of two storage buildings for 3421 

legacy transuranic waste currently stored in Area G but which needs to be relocated.  The two 3422 

additional storage buildings could be co-located with the TRU Waste Facility or be separate from 3423 

it.  In Option 2c, mixed low-level radioactive waste and hazardous and chemical waste storage 3424 

would also be provided at the TRU Waste Facility.  Providing additional transuranic waste 3425 

storage space would not result in a meaningful change to impacts described in Option 1 since 3426 

land use designations would not change.  Additional facilities that would be closed in Area L 3427 

(that would not otherwise be closed in Option 1) are located in previously disturbed areas; 3428 

therefore impacts to land use would be minimal. 3429 

Visual Environment 3430 

In addition to the processes and facilities constructed as part of Option 1, the two transuranic 3431 

waste storage buildings proposed in Options 2a and 2b that would store legacy transuranic waste 3432 

would cause varying visual impacts, depending upon the specific location chosen.  Construction 3433 

of the new storage buildings within a developed area north of Pajarito Road would result in 3434 

minimal impacts to visual resources.  However, if built south of Pajarito Road, the buildings 3435 

would alter the current open view.  NNSA would mitigate the visual impacts from these storage 3436 

buildings during their design by taking into consideration visual impacts previously created by 3437 

the use of white-colored fabric domes in Area G and following the design principles provided in 3438 

the LANL architectural guide (LANL 2002a). 3439 

For Option 2b, since the high activity transuranic waste would be left in the shafts, no change to 3440 

visual impacts would occur in TA-54 since the remote-handled transuranic waste retrieval facility 3441 

would not be constructed. 3442 

Proposed hazardous and chemical waste management activities to be added to the proposed TRU 3443 

Waste Facility in Option 2c would have the same visual impacts as those for Option 1, except 3444 
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that all above-ground facilities in Area L would be removed, potentially creating a positive local 3445 

visual impact. 3446 

Geology and Soils 3447 

Construction, Operations, and DD&D Impacts—Impacts on geology and soils and impacts due 3448 

to the consumption of geologic resources under Option 2 would generally be similar to but 3449 

greater than those described under Option 1.  In Option 2a, two additional transuranic waste 3450 

storage buildings would be constructed in previously disturbed areas, requiring an additional 3451 

89,000 cubic yards (68,000 cubic meters) of earthwork over Option 1.  In Option 2b, the 3452 

additional transuranic waste storage buildings would be constructed, but the remote-handled 3453 

transuranic waste retrieval and processing facility would not be constructed, resulting in an 3454 

additional 82,000 cubic yards (63,000 cubic meters) of earthwork.  In Option 2c, the addition to 3455 

the TRU Waste Facility of additional storage space for mixed low-level radioactive waste and 3456 

hazardous and chemical waste would require minimal earthmoving impacts. 3457 

Geologic resource consumption would be negligible to small under this option and would not be 3458 

expected to deplete local sources or stockpiles of required materials.  Approximately 5,500 cubic 3459 

yards (4,205 cubic meters) of additional concrete including associated aggregate (sand and 3460 

gravel) and Portland cement would be needed during construction, as compared to Option 1.  3461 

Component aggregate resources are readily available from onsite borrow areas and otherwise 3462 

abundant in Los Alamos County, with the required concrete expected to be procured via an off-3463 

site supplier. 3464 

As detailed under Option 1, all proposed new facilities under Option 2 would be designed, 3465 

constructed, and operated in compliance with the applicable DOE Orders, requirements, and 3466 

governing standards that have been established to protect public and worker health and the 3467 

environment.  In addition, construction would use best management practices to minimize 3468 

process impacts to soils and the surrounding environment. 3469 

Following the completion of Option 2, operations would not result in additional impacts on 3470 

geologic and soil resources at LANL.  As discussed above, new facilities would be evaluated, 3471 

designed, and constructed in accordance with DOE Order 420.1A (DOE 2002a) and other 3472 

governing DOE and LANL construction standards and sited to minimize the risk from geologic 3473 

hazards, including earthquakes. 3474 

Water Resources 3475 

Construction Impacts—In Option 2a, construction of two storage buildings to store transuranic 3476 

waste would require a construction stormwater pollution prevention plan.  The construction 3477 

stormwater controls would augment the existing industrial stormwater pollution prevention plan 3478 

controls.  In Option 2b, construction of any additional covers or other closure actions required to 3479 

secure the remote-handled transuranic waste that remains in the shafts would require a 3480 

construction stormwater pollution prevention plan.  The construction stormwater controls would 3481 

augment the existing industrial stormwater pollution prevention plan controls at TA-54.  There 3482 

would be no impacts on surface water for pursuing alternate permitting options for hazardous 3483 

waste storage in Option 2c. 3484 
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Operations Impacts—The proposed two transuranic waste storage facilities in Option 2a would 3485 

have engineered features to minimize the potential for any liquid release from the transuranic 3486 

waste storage activities.  If remote-handled transuranic waste remains in the storage shafts in 3487 

Area G and MDA G as proposed in Option 2b, then maintenance and regular inspection of any 3488 

closure cover to ensure site stabilization would protect surface water from potential 3489 

contamination.  Post-closure care provisions would be included in the site’s closure or remedial 3490 

action plan.  All staging areas used to store waste at sites other than TA-54 would need to be 3491 

added to the Multi-Sector General Permit and would require an individual industrial stormwater 3492 

pollution prevention plan for a hazardous waste storage facility or would need to be added to the 3493 

TA-54 industrial stormwater pollution prevention plan as an auxiliary site.  These sites would 3494 

need to create spill and leak procedures and maintenance procedures, and begin stormwater 3495 

monitoring for specific contaminants.  Option 2c, which would relocate hazardous and mixed 3496 

low-level radioactive waste storage operations from Area L to the proposed TRU Waste Facility, 3497 

would also require this facility to be added to the Multi-Sector General Permit and have an 3498 

individual stormwater pollution prevention plan. 3499 

For groundwater, the observations and considerations described for Option 1 are also relevant to 3500 

Option 2.  Contaminant transport rates in the vadose zone overall are unlikely to change during 3501 

the SWEIS timeframe, and groundwater resources would not be affected over this period.  3502 

Appropriately designed and constructed covers should eliminate any increased infiltration 3503 

resulting from construction, DD&D, and operations activities. 3504 

Air Quality and Noise 3505 

Construction and DD&D Impacts—Similar to Option 1, construction of new waste processing 3506 

facilities under Option 2 (that is, the legacy transuranic waste storage buildings) would result in 3507 

temporary increases in air quality impacts from construction equipment, trucks, and employee 3508 

vehicles.  Impacts would be similar to those described in Option 1, as would the impacts related 3509 

to DD&D activities. 3510 

Operations Impacts—During operations, impacts due to toxic air pollutants would be expected to 3511 

be small and below the screening level emission values and it is expected that the air quality 3512 

impacts on the public would be minor.  Noise impacts for Option 2 are expected to be similar to 3513 

impacts for Option 1. 3514 

Ecological Resources 3515 

Construction, Operations, and DD&D Impacts—Impacts to ecological resources under Option 2 3516 

would be similar to those described for Option 1 because similar actions would be taken within 3517 

the same TAs.  Providing additional storage space for legacy transuranic waste using two new 3518 

buildings would not result in a meaningful change to these impacts, although the land 3519 

requirement would be approximately 2.25 acres (0.9 hectare).  The new storage areas would not 3520 

adversely affect ecological resources because they would be located adjacent to existing 3521 

structures and processes. 3522 
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Human Health 3523 

Construction, Operations, and DD&D Impacts—In Option 2, all facilities in Area L and Area G 3524 

would undergo DD&D.  The occupational safety information presented for Option 1 would be 3525 

applicable to Option 2. 3526 

For construction, the structures and processes proposed in Option 1 would still be constructed 3527 

(except for the remote-handled transuranic waste retrieval facility in Option 2b).  In addition, two 3528 

storage buildings of approximately 30,000 square feet (2,787 square meters) each would be 3529 

constructed to store transuranic waste from Area G.  Approximately 3 recordable injuries could 3530 

occur, based on available statistics. 3531 

Potential impacts from hazardous and toxic chemicals would continue to be prevented through 3532 

the use of administrative controls and equipment while there would continue to be no impacts 3533 

related to biological agents. 3534 

The dose to the maximum exposed individual and the population would be similar to that for 3535 

Option 1.  For Option 2a, the radiological impacts from the proposed remote-handled transuranic 3536 

waste retrieval facility and the TRU Waste Facility would be the same as the impacts stated in 3537 

Option 1.  Radiological emissions related to the two proposed storage buildings would be 3538 

considered “insignificant relative to other sources at LANL,” which is a similar determination to 3539 

that of the Waste Characterization, Reduction, and Repackaging Facility where characterization 3540 

and packaging activities occur.  3541 

For Option 2b, the remote-handled transuranic waste retrieval facility would not be constructed 3542 

and operated, therefore there would be no radiological dose to workers or the public related to 3543 

retrieving the higher activity remote-handled transuranic waste from Shafts 200-232.  Overall, 3544 

the area source term would be similar to Option 1, because some retrieval activities, and all 3545 

DD&D activities, would still occur.   3546 

For Option 2c, direct radiation levels in Area L would remain within background levels since 3547 

mixed low-level radioactive waste storage operations would be removed from Area L.   3548 

Worker exposures to direct radiation would be controlled ALARA using engineering design and 3549 

administrative controls.  The LANL performance goal is to maintain a worker’s whole body dose 3550 

to less than 2 rem per year (LANL 2002b). 3551 

Cultural Resources 3552 

Construction, Operations, and DD&D Impacts—Impacts to cultural resources under Option 2 3553 

would be similar to those described for Option 1 since similar actions would be taken within the 3554 

same TAs.  Providing additional storage space for legacy transuranic waste would not result in a 3555 

meaningful change to these impacts.  Although the land requirement would increase to 2.25 acres 3556 

(0.9 hectares), construction activities would not directly impact cultural resources.  The upgraded 3557 

storage areas would not adversely affect cultural resources since they would be located adjacent 3558 

to existing structures and processes. 3559 
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Socioeconomics and Infrastructure 3560 

Construction and DD&D Impacts—Utility resource requirements to support construction of the 3561 

proposed new waste management facilities under Option 2 would be about two times greater than 3562 

those described under Option 1.  Approximately 893,000 gallons (3.4 million liters) of liquid 3563 

fuels (diesel and gasoline) would be consumed for site work mainly for use by heavy equipment 3564 

and for new facility construction.  Liquid fuels would be procured from offsite sources and, 3565 

therefore, would not be limited resources.  In addition, it is anticipated that approximately 3566 

4.9 million gallons (18.5 million liters) of water would be needed for construction mainly for 3567 

dust suppression and soil compaction.  The existing LANL water supply infrastructure would 3568 

still be easily capable of handling this demand.  3569 

Operations Impacts—Upon completion, operation of the new waste management facilities for 3570 

the timeframes required would be expected to have a negligible incremental impact on LANL 3571 

utility infrastructure. 3572 

Waste Management 3573 

Construction, and DD&D Impacts—Under Option 2, a similar level of impacts associated with 3574 

construction and DD&D would occur as under Option 1.  New buildings would be constructed to 3575 

retrieve and process waste and older buildings would be demolished to allow remediation 3576 

activities to take place.  Some additional construction (generating an additional 260 cubic yards 3577 

[200 cubic meters] of construction waste) of waste storage units may be necessary, depending 3578 

upon the sub-option considered.  The types and quantities of waste generated by construction and 3579 

DD&D would be within the capacity of the LANL waste management infrastructure and mainly 3580 

disposed of offsite. 3581 

Operations Impacts—Under Option 2, the same level of impacts associated with operational 3582 

wastes would occur as under the Option 1.  Some wastes may be stored longer, but operational 3583 

impacts associated with the longer storage periods would be small.  Operations, including 3584 

remote-handled transuranic waste management activities, may be consolidated within the new 3585 

TRU Waste Facility, to be located outside Area G.  The types and quantities of wastes generated 3586 

would be the same as those generated under Option 1. 3587 

Transportation 3588 

Construction and DD&D Impacts—In this option, two transuranic waste storage buildings would 3589 

be constructed in a location other than Area G to store legacy transuranic waste currently in 3590 

underground facilities in Area G.  Similar construction impacts to Option 1 would occur. 3591 

Operations Impacts—Operation of two new transuranic waste storage buildings would require 3592 

more shipments of transuranic waste on Pajarito Road than what would occur under Option 1 or 3593 

the No Action Option.  If the two transuranic waste storage buildings are not co-located with the 3594 

proposed TRU Waste Facility, then additional shipments would need to occur to move the 3595 

transuranic waste from the storage buildings to the TRU Waste Facility for processing and 3596 

eventual shipment to a disposal facility.  The number of shipments from Area G to the two 3597 
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storage buildings would be large and accompanying road closures would occur.  Radiological 3598 

doses to the workers would be monitored and administratively controlled as currently required. 3599 

Transportation impacts related to hazardous and chemical waste and mixed low-level radioactive 3600 

waste storage would be similar to the impacts associated with the No Action Option, as the 3601 

transportation pattern as currently observed would not significantly change. 3602 

Accidents 3603 

For Option 2a, it is assumed that complete removal of transuranic waste from TA-54 Area G and 3604 

shipment to WIPP would not be accomplished on a schedule that would allow closure of Area G 3605 

and MDA G to occur per the terms of the Consent Order.  If this were to occur, two waste storage 3606 

buildings, equivalent to waste storage domes currently in Area G, could be constructed and co-3607 

located with the TRU Waste Facility. 3608 

Two analyses were performed that bound the processing and storage of transuranic waste in 3609 

Option 2.  The first considered a seismic event for which the material at risk would be the entire 3610 

remote-handled transuranic waste in Shafts 200-232.  The conservative assumption was made 3611 

that containers holding the waste would be no stronger than the overpacks used in the present 3612 

waste storage domes at TA-54, Area G.  The TRU Waste Facility would be designed to withstand 3613 

an earthquake corresponding to a frequency of occurrence of 5 × 10-4 per year (or 1 chance in 3614 

2,000 years).  This frequency is conservatively taken as the probability of the seismic event 3615 

resulting in waste release.  This scenario is analogous to the Site-wide Seismic 02 event resulting 3616 

in a release from the waste storage domes at Area G that is analyzed in Appendix D.  The second 3617 

analysis for Option 2 considered the risk if contact-handled transuranic waste relocated from 3618 

Area G was stored in the two storage buildings and released because of a seismic event.  The 3619 

material at risk in the two storage buildings was conservatively assumed to be double that of the 3620 

Area G storage dome with the largest waste inventory. 3621 

Table H–28 shows the source information used to calculate impacts to the workers and public 3622 

from these two accident scenarios.  Tables H–29, H–30, and H–31 present the associated 3623 

impacts.  The accident results presented for Option 1 are also applicable to Option 2. 3624 

3625 
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 NNSA is including impacts associated 
with Consent Order implementation in 
order to facilitate Consent Order 
compliance. NNSA intends to implement 
actions necessary to comply with the 
Consent Order, regardless of whether it 
implements other actions analyzed as part 
of the Expanded Operations Alternative. 

APPENDIX I 1 

MAJOR MATERIAL DISPOSAL AREA REMEDIATION, CANYON 2 

CLEANUPS, AND OTHER CONSENT ORDER ACTIONS 3 

Los Alamos National Laboratory (LANL) conducts operations in support of the National Nuclear 4 

Security Administration (NNSA), a semi-autonomous administration within the U.S. Department 5 

of Energy (DOE).  This appendix addresses possible environmental impacts associated with 6 

investigations and corrective measures being conducted at LANL in accordance with the Atomic 7 

Energy Act of 1954, as amended, and the Resource Conservation and Recovery Act (RCRA) and 8 

related legislation, particularly the Hazardous and Solid Waste Amendments (HSWA).  RCRA-9 

related investigations and corrective actions will be conducted in accordance with a Compliance 10 

Order on Consent1 (Consent Order) entered into by DOE, the University of California as the 11 

management and operating contractor, and the State of New Mexico on March 1, 2005. 12 

The Consent Order includes schedules for 14 

completion of investigations and corrective 16 

measures by the end of 2015.  This appendix 18 

accordingly addresses environmental consequences 20 

through fiscal year (FY) 2016.   22 

I.1 Introduction 24 

I.1.1 Need for Agency Action 26 

In accordance with statutes such as RCRA and the Atomic Energy Act, LANL staff has 27 

conducted an environmental restoration project to identify locations where radioactive and 28 

hazardous constituents may have been released into the environment and to conduct corrective 29 

action.  These potential release sites (PRSs)2 include: 30 

• Material disposal areas (MDAs), where radioactive or hazardous constituents have been 31 

disposed, generally by burial within soil or underlying tuff 32 

• Firing sites, where radioactive or hazardous constituents have been explosively dispersed 33 

• Outfalls, where soils, sediments, water bodies, or aquifers have become contaminated with 34 

radioactive or hazardous constituents contained in discharged effluents 35 

• Other areas of possible surface, subsurface, or groundwater contamination 36 

Correction action activities at LANL are regulated primarily by DOE pursuant to the Atomic 37 

Energy Act, and by the New Mexico Environment Department (NMED) pursuant to RCRA, 38 

                                                 
1 The Consent Order can be viewed at http://www.nmenv.state.nm.us/hwb/lanl/OrderConsent/03-01-05/Order_on_Consent_ 
2-24-05.pdf. 
2 For this SWEIS, a potential release site (PRS) means a site suspected of releasing or having the potential to release 
contaminants (radioactive, chemical, or both).  PRS is a general term that includes solid waste management units and areas of 
concern that are cited and defined in the March 2005 Consent Order. 
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An aggregate area is an area within a single 
watershed or canyon made up of one or 
more solid waste management units 
(SWMUs) and areas of concern (AOCs) and 
the media affected or potentially affected by 
SWMUs or AOCs releases and for which 
investigation or remediation, in part or in 
entirety, is conducted for the area as a whole 
to address area-wide contamination, 
ecological risk assessment, and other factors 
(NMED 2005). 

HSWA, and the New Mexico Hazardous Waste Act.  For activities regulated by NMED, since 39 

1990, LANL has conducted investigations and corrective measures in accordance with its 40 

Hazardous Waste Facility Permit.  But as of March 1, 2005, the corrective action program 41 

specified in the permit was replaced by the Consent Order. 42 

The Consent Order prescribes investigation programs for LANL PRSs subject to RCRA and 43 

HSWA requirements.  From the investigation program results, a determination may be made that 44 

no further action is required, or that corrective measures may be needed.  If the latter, interim 45 

measures may be performed as directed by NMED or as proposed by DOE and approved by 46 

NMED.  (Emergency interim measures may be implemented without prior NMED approval).  As 47 

needed and as directed by NMED, alternative corrective measures may be evaluated.  After 48 

NMED selects the corrective measures to be implemented at the PRSs, the selected corrective 49 

measures are implemented and completions of the corrective measures are documented.  50 

Activities to be performed in compliance with the Consent Order are similar to those that have 51 

taken place for years at LANL (such as drilling exploratory wells or performing removals).  But 52 

the timing and extent of some activities may be different from those previously anticipated. 53 

The Consent Order provides schedules for all 55 

subject PRS remedy completion.  Some 57 

schedules are explicitly stated, but most are 59 

prescribed through aggregate area schedules for 61 

remediation completion.  That is, there is a 63 

schedule for completing remedies in each 65 

aggregate area, and every subject PRS is in an 67 

aggregate area.  If regulatory delays occur in the 69 

investigations or corrective measure selection 71 

processes, then the remedy completion 73 

schedules are adjusted to account for these delays. 74 

The majority of investigations and corrective measures that will occur under the Consent Order 75 

will probably not be environmentally significant.  For example, if a sump formerly used for 76 

drainage of liquids containing hazardous constituents is decontaminated, and a small amount of 77 

waste products are properly disposed of, then these corrective measures may be of such a short-78 

term nature that they do not require a detailed National Environmental Policy Act (NEPA) 79 

analysis.  But if a large number of small-scale corrective measures take place, then there may be 80 

concerns about the cumulative impacts of all actions.  In addition, some corrective measures for 81 

some PRSs may be of larger significance in terms of cost, time to complete, and possible short- 82 

and long-term environmental impacts. 83 

I.1.2 Purpose and Approach 84 

The purpose of this appendix is to address Consent Order NEPA implications on LANL 85 

operations.  The following approach is used: 86 

• Review the Consent Order to identify and describe those PRSs that may require 87 

investigation or remediation through FY 2016 (Section I.2). 88 
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• Address in detail a limited number of large MDAs that may require significant efforts to 89 

remediate (Section I.3). 90 

• Aggregate the remaining MDAs and other PRSs where remediation efforts will probably be 91 

more significant in totality than individually (Section I.3). 92 

• Analyze a bounding range of remediation options (Section I.3). 93 

• Review the environmental setting, emphasizing site-wide variations (Section I.4). 94 

• Assess environmental impacts of the bounding range of options (Section I.5). 95 

The analysis in this appendix is being conducted in advance of all information to be collected 96 

from the LANL corrective measure investigation program and is not meant to circumvent 97 

remediation decisions about any PRS.  Work being performed to characterize, assess, and 98 

provide recommendations for corrective measures at all LANL PRSs may require several years to 99 

complete, and decisions will be made in accordance with prescribed regulatory processes.  After 100 

a decision is reached on an MDA or PRS alternative, implementing that decision may require 101 

detailed engineering and safety assessments.  Therefore, options in this appendix are meant to 102 

bound possible environmental impacts.  The analysis is intended to provide information that 103 

could be used to develop mitigative measures, if needed, if a particular option is implemented.  If 104 

it is determined that implementing an option may result in impacts that exceed those considered 105 

in this appendix, then additional NEPA review may be needed. 106 

For this appendix, the PRSs that will be investigated and may be remediated through FY 2016 107 

are grouped into large MDAs, small MDAs, and additional PRSs. 108 

MDAs are emphasized because decisions about their remediation may significantly affect site-109 

wide operations and the environment.  Because MDAs contain contamination mainly in the 110 

subsurface, two broad-scope remediation options are envisioned: stabilization in place or 111 

removal (see Section I.1.3).  Although several variations or suboptions may be addressed in 112 

future analyses, these two options should bound possible environmental impacts. 113 

The large MDAs addressed in this appendix are listed in Table I–1.  Schedules for submittal of 114 

corrective measure reports for these MDAs are presented in Table I–2.  These MDAs generally 115 

contain larger inventories of hazardous and radioactive constituents compared with other MDAs 116 

and PRSs.  A second group of smaller MDAs is listed in Table I–3. 117 

The third group of PRSs comprises hundreds of sites containing low levels of radioactive or 118 

hazardous constituents, generally concentrated on the surface of the ground or in the near 119 

subsurface.  A variety of remediation activities may take place, often requiring removal of 120 

relatively small quantities of wastes.  These PRSs would be investigated as part of the aggregate 121 

area investigations.  Schedules for conducting aggregate area investigations are specified in the 122 

Consent Order.  Once an aggregate area investigation is complete, plans for remediating the 123 

PRSs in the aggregate area would be determined.  Examples of PRSs composing this last group 124 

are shown in Table I–4. 125 
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Table I–1  Large Material Disposal Areas 126 

Technical 
Area 

MDA and 
SWMU Description 

TA-21 MDA A 
21-014 

Inactive.  Contains two 50,000-gallon underground tanks, two small pits, and one large 
pit.   

TA-21 MDA B 
21-015 

Inactive.  Used for solid radioactive waste and chemical waste disposal.  Uncertain 
number of disposal trenches. 

TA-21 MDA T 
21-016(a)-99 

Inactive.  Includes four absorption beds, more than 60 shafts, and other potential release 
sites associated with decommissioned waste treatment facilities and storage areas.  Beds 
received untreated liquids containing plutonium from 1945 to 1952, and treated liquids 
thereafter until 1967.  Liquids included fluoride and ammonium citrate.  Shafts contain 
solids, sludge mixed with cement, and alkaline fluoride. 

TA-21 a MDA U a 
21-017 (a-c) 

Inactive.  Contains two absorption beds used from 1948 to 1968 for subsurface disposal 
of contaminated liquid wastes. a 

TA-49 MDA AB 
49-001 (a-g) 

Inactive.  Includes multiple shafts and chambers at depths between 60 and 80 feet that 
were used from 1959 to 1961 for hydronuclear safety experiments.  Contains 
uranium-235, plutonium-239, solid lead shielding, and beryllium. 

TA-50 MDA C 
50-009 

Inactive.  Contains seven pits and 108 shafts.  One chemical waste pit contains 
pyrophoric metals, hydrides, and powders, sodium-potassium alloy, and compressed 
gasses.  Other pits contain process wastes, demolition waste, classified materials, and 
tuballoy (a uranium alloy) chips.  Shafts were used for disposal of high-surface-exposure 
waste. 

TA-54 MDA G 
(multiple SWMUs) 

MDA G is inactive.  It consists of numerous pits and shafts within active Area G, which is 
used for low-level radioactive waste disposal and transuranic waste storage.  Area G will 
close consistent with the Consent Order requirement to complete corrective action for 
MDA G by August 2015 and with the need to develop new low-level radioactive waste 
disposal capacity. 

TA-54 MDA L 
(SWMU-54-006) 

Inactive.  MDA L was used for waste disposal from 1959 through 1985 (contains one 
chemical waste disposal pit, 34 disposal shafts, and three chemical waste impoundments). 
MDA L is within Area L, which is used for storage of RCRA, PCB, and mixed wastes. 

TA = technical area, MDA = material disposal area, SWMU = solid waste management unit, RCRA = Resource Conservation 
and Recovery Act, PCB = polychlorinated biphenyl. 
a MDA U is smaller than the other MDAs in this table, and, in September 2006, NMED issued a Corrective Action Complete 

with Controls certification for the SWMUs comprising MDA U (NMED 2006b).  It was included for purposes of NEPA 
analysis and because of its location in TA-21. 

Note:  To convert feet to meters, multiply by 0.3048; gallons to liters, multiply by 3.7854. 

Table I–2  Updated Corrective Measure Report Schedules for 127 

Large Material Disposal Areas 128 

MDA 
Investigation 
Work Plan 

Investigation 
Report 

CME Work 
Plan CME Report 

Remedy Completion 
Report 

A Submitted Submitted TBD TBD 3/11/2011 

B Submitted Not applicable Not applicable Not applicable 12/31/2010 a 

T Submitted Submitted TBD TBD 12/19/2010 

U Submitted Submitted TBD TBD 11/6/2011 b 

C Submitted Submitted TBD TBD 9/5/2010 

L Submitted Submitted Submitted TBD 6/30/2011 

G Submitted Submitted Submitted TBD 12/6/2015 

AB 10/31/2007 5/31/2010 TBD TBD 1/31/2015 

MDA = material disposal area, CME = corrective measure evaluation, TBD = to be determined. 
a MDA B will not go through the Corrective Measure Evaluation Process, but will proceed directly to remediation by removal. 
b In September 2006, NMED issued a Corrective Action Complete with Controls certification for the SWMUs comprising 

MDA U (NMED 2006b). 
Note:  Schedules have been adjusted from those in the Consent Order to account for delays in NMED approvals. 
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Table I–3  Additional Material Disposal Areas 129 

Technical 
Area 

MDA and 
SWMU Description 

TA-6 MDA F 
6-007(a) 

Contains an uncertain number of pits and trenches. 

TA-8 MDA Q 
8-006(a) 

Inactive site, received waste in 1946 from naval gun experiments for the Little Boy atomic 
weapon.   

TA-15 MDA N 
15-007(a) 

Small site containing a pit that received demolition wastes. 

TA-15 MDA Z 
15-007(b) 

Small site used from 1965 to 1981 for disposal of construction debris and other wastes.  Some 
wastes are exposed.   

TA-16 MDA R 
16-019 

Inactive site that received debris from a high-explosives burning ground.  It was partially 
remediated after the Cerro Grande Fire. 

TA-33 MDA D 
33-003(a, b) 

Small site consisting of two underground chambers and elevator shafts used for explosives 
tests of weapons components. 

TA-33 MDA E 
33-001(a)-99 

Site contains an underground experimental chamber used for explosives tests plus four 
disposal pits. 

TA-33 MDA K 
33-002(a)-99 

Site currently consists of two small surface-disposal areas containing piled debris. 

TA-36 MDA AA 
36-001 

Small site consists of at least two trenches containing firing site debris. 

TA-39 MDA Y 
39-001(b) 

Small site in Ancho Canyon containing three pits used for disposal of firing site debris.   

MDA = material disposal area, SWMU = solid waste management unit, TA = technical area. 
 

Table I–4  Examples of Potential Release Sites Being Addressed Under the Consent Order 
130 

Technical 
Area 

Potential Release 
Site Description 

TA-15 Site E-F 
15-004(f)-99 

High-explosives firing site; inactive.   

TA-15 Site R-44 
15-006(c) 

High-explosives firing site; inactive. 

TA-16 260 Outfall 
16-021(c)-99 

Site contaminated by outfall from an explosives manufacturing facility.   

TA-73 Ash pile 
73-002 

Site contaminated by ashes from a former incinerator. 

TA = technical area. 
 

I.1.3 Options Considered in this Appendix 131 

Three broad-scope options are considered for purposes of NEPA: 132 

• No Action Option.  Environmental investigations and 
restoration efforts are assumed not to be carried out in 
accordance with the Consent Order provisions.  The LANL 
environmental restoration project would continue, but no 
extensive corrective measures would be conducted for major 
PRSs. 

• Capping Option.  The Consent Order would be implemented.  
For this appendix it was assumed that MDAs would be 

The No Action 
Option is considered 
in this appendix 
because such an 
action is required by 
NEPA.  DOE is 
legally required to 
carry out the 
provisions of the 
Consent Order. 
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stabilized in place by placing final covers over them and conducting certain other 141 

environmental restoration activities such as remediating volatile organic compound plumes 142 

in soil at some MDAs.  The underground “General’s Tanks” (see Section I.2.5.2.1) within 143 

MDA A would be grouted in place.  Transuranic waste in subsurface storage at MDA G 144 

would be removed, processed, and shipped to the Waste Isolation Pilot Plant (WIPP).  145 

Because some of the stored, transuranic waste in subsurface shafts within MDA G may be 146 

difficult to retrieve, an option to leave this stored waste in place would be considered.  If 147 

this option were pursued, a performance assessment pursuant to Title 40 of the Code of 148 

Federal Regulations (CFR) Part 191, may be required.  If such an assessment is required, 149 

the assessment results may indicate the need for additional waste stabilization or MDA 150 

cover final design modification. 151 

 In addition, numerous other PRSs would be remediated by methods such as contamination 152 

removal, surge bed grouting, contaminated sediment natural flushing, permeable reactive 153 

barriers, pump and treat system installation, or other measures. 154 

• Removal Option.  The Consent Order would be implemented.  For this appendix it was 155 

assumed that LANL MDA waste and contamination would be removed.  Transuranic waste 156 

stored belowground at MDA G would be removed and shipped to WIPP along with other 157 

transuranic-contaminated material disposed of before 1970.  Remediation of other PRSs 158 

would again occur by various methods as discussed for the Capping Option. 159 

Environmental impacts assessed under the three options should bound those that could result 160 

from eventual implementation of MDA and PRS corrective measures.  Remediation decisions 161 

will be made for specific MDAs and PRSs rather than groups and may prescribe a combination 162 

of corrective measures.  For example, some waste within an MDA may be removed and the 163 

remainder may be stabilized in place. 164 

For all options, appropriate safety and environmental surveillance and maintenance would 165 

continue at LANL to maintain compliance with DOE and external criteria and standards, 166 

including those for nuclear environmental sites (Section I.3.2.3). 167 

1.1.4 Related National Environmental Policy Act Analyses 168 

Two NEPA analyses related to this appendix are: 169 

• Environmental Assessment for Proposed Corrective Measures at Material Disposal Area H 170 

within Technical Area 54 at Los Alamos National Laboratory, Los Alamos, New Mexico 171 

(DOE 2004b) 172 

• Categorical Exclusion for Proposed Remediation of MDA V within TA-21 (LANL 2004j) 173 

I.2 Background 174 

Introducing this chapter are sections summarizing (1) LANL’s general setting, and (2) LANL’s 175 

environmental restoration project and the March 1, 2005, Consent Order.  The remaining sections 176 

address each PRS cited in the Consent Order consistent with their grouping in the Consent Order. 177 
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I.2.1 General Setting 178 

LANL and its technical areas (TAs) are shown in Figure I–1.  LANL is bordered by the Santa Fe 179 

National Forest to the north, west, and south.  The Rio Grande and the Native American Pueblo 180 

of San Ildefonso border LANL on the east; the Bandelier National Monument and Bandelier 181 

Wilderness Area lie directly south.  The areas surrounding LANL, Los Alamos County, and 182 

much of the neighboring counties are undeveloped.  The two closest communities are the Los 183 

Alamos townsite and White Rock.  Population centers within 50 miles (80 kilometers) of LANL 184 

include Española and Santa Fe.  Thirteen American Indian Pueblos are within 50 miles 185 

(80 kilometers).  LANL is on the Pajarito Plateau, consisting of east-southeast-trending canyons 186 

and mesas.  The plateau mesas are generally devoid of surface water.  Canyons may be wet or 187 

dry.  Wet canyons contain continuous streams and may contain groundwater in canyon bottom 188 

alluvium.  Dry canyons contain streams only occasionally flowing with water, and lack alluvial 189 

groundwater (LANL 1999b).  The LANL region contains numerous natural and cultural 190 

resources, including habitats of threatened and endangered species such as the Mexican spotted 191 

owl (Strix occidentalis lucida), bald eagle (Haliceetus leucocephalus), and southwestern willow 192 

flycatcher (Empidonex treillii extimus) (see Chapter 4, Table 4–22, of this SWEIS). 193 

I.2.2 The Los Alamos National Laboratory Environmental Restoration Project 194 

Some of the hazardous and radioactive materials used at LANL have been released into the 195 

environment or disposed of as waste.  Public and environmental protection has been maintained 196 

through a combination of site natural features; technology implementation; administrative and 197 

institutional controls; health, safety, and environmental monitoring; and adherence to applicable 198 

standards.  Nonetheless, concerns about future efficacy of disposal and discharge areas to retain 199 

contaminants within regulatory standards have prompted efforts to remediate LANL areas where 200 

hazardous constituent releases may have occurred (LANL 2000b). 201 

I.2.2.1 The Los Alamos National Laboratory Environmental Restoration Project 202 

Background 203 

DOE and LANL employees must conduct activities in compliance with regulatory requirements 204 

derived from Federal and state statutes and Executive orders.  Laws, regulations, agreements, and 205 

environmental protection orders applicable to LANL are presented in Chapter 6 of this SWEIS. 206 

Operations involving radioactive materials have been historically conducted by DOE and its 207 

predecessors under Atomic Energy Act authority.  However, during the last several decades, 208 

Congress enacted several major statutes addressing environmental protection, including RCRA, 209 

HSWA, and the Federal Facility Compliance Act.  LANL currently operates under the regulatory 210 

authority of DOE, the U.S. Environmental Protection Agency (EPA), and the State of New 211 

Mexico.  Under the Atomic Energy Act, DOE continues to have general landlord authority for 212 

protecting the public and environment, as well as specific authority for protecting workers, the 213 

public, and the environment from deleterious effects of radioactive and other toxic or hazardous 214 

materials.  EPA has overall Federal regulatory authority for management of hazardous materials 215 

defined under RCRA and its amendments, particularly HSWA, as well as corrective actions 216 

taken pursuant to these statutes.  EPA has authorized the State of New Mexico to implement this 217 

regulatory authority. 218 
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 219 

Figure I–1  Los Alamos National Laboratory Technical Area Locations 220 

In 1989, DOE created the Office of Environmental Restoration and Waste Management; LANL’s 221 

environmental restoration project was established the same year to undertake environmental 222 

restoration and decommissioning activities (LANL 2000b).  In November 1989, the New Mexico 223 

Environmental Improvement Division (now NMED) issued LANL’s Hazardous Waste Facility 224 

Permit.  In March 1990, EPA issued Module VIII to the permit, setting forth procedural 225 

requirements for HSWA corrective actions and specifying development of an installation work 226 

plan.  LANL’s environmental restoration project identified 2,124 PRSs, consisting of 1,099 PRSs 227 

that EPA listed in the Hazardous Waste Facility Permit and 1,025 PRSs not listed in the permit.  228 
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Through 1995, EPA had sole authority over HSWA corrective actions at LANL.  In January 229 

1996, EPA delegated this authority to NMED (LANL 2000b).   230 

LANL staff grouped the PRSs into 24 operable units (LANL 2000b) and, in the early to 231 

mid-1990s, issued RCRA facility investigation (RFI) Work Plans describing the history of 232 

activities within each operable unit, potential contaminants and release pathways, and site 233 

investigation plans.  Site investigations included:  installation of borings and wells; sampling of 234 

surface soils, vegetation, drainage channel sediments; and subsurface material, including soil 235 

vapor; monitoring of surface water and groundwater; and measurement of external radiation and 236 

airborne contaminants.  The investigations sampled and monitored for radionuclides and 237 

nonradiological contaminants, including polychlorinated biphenyls (PCBs), explosives, and 238 

organic and inorganic constituents (LANL 2000b). 239 

In December 1997, LANL staff and NMED began to consolidate corrective action sites that were 240 

related by contaminant source, geographic location, and potential cumulative risk.  In 1999, 241 

LANL staff began to use watersheds to identify discrete systems within which multiple, 242 

consolidated sites would be investigated, assessed, and remediated (LANL 2000b). 243 

Phase I RFIs have been completed for most of the MDAs and many other PRSs.  Additional 244 

investigations are ongoing.  Since 1993, over 100 voluntary cleanup actions have been conducted 245 

(LANL 2002g).  Through the end of 2005, 774 units had been approved for no further action, 246 

including 146 that had been removed from LANL’s Hazardous Waste Facility Permit.  Of these, 247 

125 non-HSWA Module sites had previously been approved for no further action by DOE and, 248 

under the terms of the Consent Order, the no further action determinations will be re-evaluated 249 

by NMED.  Based on prior no further action approvals and consolidation of geographically 250 

proximate sites, 829 sites remain within LANL’s environmental restoration project 251 

(LANL 2006h). 252 

I.2.2.2 Consent Order 253 

On May 2, 2002, NMED issued a Determination of Imminent and Substantial Endangerment to 254 

Health and the Environment and a draft order compelling investigation and cleanup of 255 

environmental contamination.  After receiving public comments, NMED revised its 256 

Determination and issued a final Compliance Order on November 26, 2002.  On behalf of DOE, 257 

the U.S. Department of Justice filed a lawsuit challenging the final order.  The University of 258 

California filed a separate lawsuit.  NMED, DOE, the Justice Department, and the University of 259 

California entered settlement negotiations that led to a Consent Order to replace the 260 

November 2002 Compliance Order. 261 

NMED issued a revised Consent Order for public comment on September 1, 2004.  The 262 

comment period closed on October 1, 2004.  NMED delayed issuance of the final Consent Order 263 

until surface water and watershed issues were addressed in a separate Federal Facility 264 

Compliance Agreement under the Clean Water Act.  The agreement was signed on 265 

February 3, 2005.  On March 1, 2005, the final Consent Order was entered into by NMED, the 266 

State of New Mexico Attorney General, DOE, and the University of California (NMED 2005). 267 
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The Consent Order requires LANL-wide investigation and cleanup pursuant to stipulated 268 

procedures and schedules (NMED 2004).  (Schedules in the Consent Order may be adjusted to 269 

account for delays in NMED approvals; or to accommodate requests from DOE or its authorized 270 

contractor for time extensions.)  Most PRSs contain constituents that are regulated under the 271 

Consent Order, as well as radionuclides that are regulated under the Atomic Energy Act.  To 272 

avoid duplication of completed work, the Consent Order does not apply to those PRSs not listed 273 

in Module VIII that received No Further Action decisions from EPA when it had primary 274 

regulatory authority. 275 

The Consent Order requires the installation of wells, piezometers, and other subsurface units to 276 

provide site characteristic or environmental information; the collection and investigation of 277 

sample data; and preparation and submittal of investigative reports for various PRSs.  Following 278 

the investigation phase for a subject PRS, corrective measures are proposed, authorized, and 279 

implemented as needed.  If NMED determines that a corrective measure evaluation is needed, a 280 

corrective measure evaluation report3 must be prepared that addresses alternative remedies.  281 

NMED will determine the remedy to be implemented, although DOE may propose a remedy.  282 

After completing the approved corrective measure, a remedy completion report must be prepared 283 

and sent to NMED for approval. 284 

Investigations and PRSs addressed in the Consent Order are summarized in the following 285 

sections of this appendix: 286 

• Section I.2.3:  Firing Sites and Other PRSs within Testing Hazard Zones 287 

• Section I.2.4:  Canyons 288 

• Section I.2.5:  Technical Area Investigations 289 

• Section I.2.6:  Other SWMUs and Areas of Concern (AOCs), Including Aggregate Areas 290 

• Section I.2.7:  Continuing Investigations 291 

MDAs that are not specifically cited in the Consent Order but may be addressed as part of 292 

required aggregate area investigations are summarized in Section I.2.8. 293 

I.2.3 Firing Sites and Other PRSs within Testing Hazard Zones 294 

Consent Order Section IV.A.5 addresses firing sites and other PRSs within testing hazard zones.  295 

Consent Order Table IV-1 lists SWMUs and AOCs located within designated testing hazard 296 

zones.  Investigations, and if appropriate, corrective actions must be performed for these 297 

SWMUs and AOCs.  With some exceptions, investigation and corrective action may be deferred 298 

for any SWMU or AOC located within a testing hazard zone and identified in Consent Order 299 

Table IV-2.  These SWMUs and AOCs need not be included in relevant aggregate area 300 

investigation work plans.  The deferral may continue until the firing site used to delineate the 301 

relevant testing hazard zone is closed, or it is inactive and DOE determines that it is reasonably 302 

                                                 
3 A corrective measure evaluation report essentially corresponds to a RCRA corrective measures study report. 
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unlikely to be reactivated (NMED 2005).  Table I–5 lists the 107 nondeferred SWMUs and 303 

AOCs (Consent Order Table IV-1), and Table I–6 lists the 45 deferred SWMUs and AOCs 304 

(Consent Order Table IV-2). 305 

Each PRS listed in Table I–5 will be remediated in accordance with the schedule for the 306 

aggregate area containing the PRS (see Section I.2.6).  Some PRSs listed in these tables may 307 

require a significant remediation effort.  PRSs of particular interest for this appendix include two 308 

firing sites (Firing Sites E-F and R-44) and five MDAs (MDAs F, Z, AA, Y, and AB).  309 

Thumbnail descriptions of these PRSs are provided below. 310 

I.2.3.1 Technical Area 15:  Firing Site E-F 311 

TA-15 (R Site) is in the center of LANL.  Most of TA-15 is encompassed by Threemile Mesa, 312 

but Water Canyon transverses the southern site boundary and Potrillo Canyon intersects the main 313 

portion of Threemile Mesa, dividing the mesa into two areas (Figure I–2) (LANL 1993c).   314 

TA-15 has been used since World War II for explosive testing of nuclear weapons components.  315 

Several early firing points are no longer used, and most of their structures have been 316 

decommissioned and dismantled (LANL 1993c).  Firing Site G was in use by 1949, and is listed 317 

in the Consent Order as a deferred site (Table I–6).  Areas R-40, R-183, and The Hollow contain 318 

office buildings.  Firing Sites R-44 and R-45 were built in the 1950s (LANL 1993c).  R-41 is a 319 

container storage area.  The Pulsed High-Energy Radiographic Machine Emitting X-Rays 320 

(PHERMEX) facility was completed in the 1960s.  A second radiographic machine, Ector, was 321 

installed in the early 1980s (LANL 1993c).4 322 

The E-F Site (Consolidated Unit 15-004(f)-99) is north of Potrillo Canyon and southeast of 323 

Ector.  It includes the firing site (SWMU 15-004(f)), a surface disposal area (SWMU 15-008(a)), 324 

a septic system (SWMU 15-009(e)), and the site of a removed transformer station (C-15-004) 325 

(LANL 1993c).  The septic system has been recommended for no further action (LANL 2005c). 326 

History of Firing Site E-F.  Firing Site E-F was created in 1947, possibly from an earlier firing 327 

point.  Firing Site E is larger and about 800 feet (244 meters) from Firing Site F.  Firing Sites E 328 

and F were both connected to an underground, timbered, control room (Building TA-15-27, or 329 

R-27) 600 feet (183 meters) to the southwest of Firing Site E (LANL 1993c).  The sites were 330 

used extensively through 1973 and were last used in 1981.  Firing Sites E and F were once 331 

merely surface depressions.  As testing progressed, soil was either regraded to the previous 332 

depression level or new gravel was imported to fill holes.  Eventually, soil was mounded to the 333 

north and south to protect buildings from shrapnel.  No major effort was made to remove the 334 

scattered materials, although, after each explosion, test debris and obvious pieces of uranium 335 

metal were recovered.  Between 1945 and 1957, 95,000 pounds (43,000 kilograms) of natural 336 

uranium metal was expended.  After 1957, 44,000 pounds (20,000 kilograms) of depleted 337 

uranium was expended (LANL 1993c). 338 

                                                 
4 A newer facility, the Dual-Axis Radiographic Hydrodynamic Test (DARHT) facility, is not shown on Figure I–2 but is located 
near PHERMEX. 
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Table I–5  Non-Deferred Sites Within Testing Hazard Zones 339 
Site 

Identification Description 
Site 

Identification Description 
06-005 Firing site pit 15-009(e) Septic system 

06-007(a) MDA F 15-009(g) Septic system (active) 

06-007(b) MDA F 15-009(h) Septic tank 

06-007(c) MDA F 15-009(i) Septic tank 

06-007(d) MDA F 15-010(c) Drain line 

06-007(e) MDA F 15-014(l) Outfall (active) 

06-008 Underground storage tank C-15-001 Surface disposal 

07-001(a) Firing site C-15-004 Transformers 

07-007(b) Firing site C-15-011 Former site of underground tank 

11-005(a) Septic system C-15-013 Underground fuel tank 

11-005(b) Septic system 18-001(a) Lagoon 

11-005(c) Outfall 27-002 Firing sites 

11-006(a) Sump 27-003 Bazooka impact area 

11-006(b) Tank and/or associated equipment 36-001 MDA AA 

11-006(c) Tank and/or associated equipment 36-002 Sump 

11-006(d) Tank and/or associated equipment 36-003(a) Septic system 

11-011(a) Industrial or sanitary wastewater treatment 36-003(b) Septic system 

11-011(b) Industrial or sanitary wastewater treatment 36-004(c) Firing site – open detonation (active) 

11-011(d) Industrial or sanitary wastewater treatment 36-005 Surface disposal site 

C-11-002 Footprint of former laboratory 36-006 Surface disposal site 

C-12-001 Footprint of former building 36-008 Surface disposal site 

C-12-002 Footprint of former building C-36-003 Storm drainages 

C-12-003 Footprint of former building 37-001 Septic system 

C-12-004 Footprint of former building 39-001(b) MDA Y 

14-001(g) Firing site – Open burn/open detonation (active) 39-002(b) Storage area 

14-002(c) Building 39-002(c) Storage area 

14-002(f) Footprint of former junction box shelter 39-002(d) Storage area 

14-003 Open burning ground 39-002(f) Storage area 

14-005 Open burn site (active) 39-004(c) Firing Site 39-6 (active) – OD RCRA unit 

14-006 Tank and/or associated equipment 39-004(d) Firing Site 39-57 (active) – OD RCRA 
unit 

14-007 Septic system 39-007(a) Storage area 

14-009 Surface disposal site 39-007(d) Storage area 

14-010 Sump 39-008 Former building footprint (soil 
contamination) 

C-14-001 Footprint of former building 39-010 Excavated soil dump 

C-14-003 Footprint of former building 40-001(b) Septic system 

C-14-004 Footprint of former building 40-001(c) Septic system 

C-14-005 Footprint of former building 40-003(a) Scrap burn site/open detonation 
(completed RCRA closure) 

C-14-006 Footprint of former building 40-003(b) Burning area (completed RCRA closure) 

C-14-007 Footprint of former building 40-004 Operational release 

C-14-008 Footprint of former building 40-005 Sump 

C-14-009 Footprint of former building 40-009 Landfill 

15-001 Surface disposal 40-010 Surface disposal site 

15-004(f) Firing Site E-F 49-001(a) MDA AB 

15-004(h) Firing Site H 49-001(b) MDA AB 

15-005(c) Container storage area (R-41) 49-001(c) MDA AB 

15-007(b) MDA Z 49-001(d) MDA AB 
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Site 
Identification Description 

Site 
Identification Description 

15-007(c) Firing site shaft 49-001(e) MDA AB 

15-007(d) Firing site shaft 49-001(g) MDA AB 

15-008(a) Surface disposal at E-F site 49-002 Underground chamber 

15-008(b) Surface disposal  49-003 Leach field and small-shot area 

15-008(c) Surface disposal 49-005(a) Landfill 

15-008(g) Surface disposal 49-006 Sump 

15-009(b) Septic system 49-008(d) Firing sites and underground chamber 

15-009(c) Septic tank   

MDA = material disposal area, OD = open detonation, RCRA = Resource Conservation and Recovery Act. 
Source:  NMED 2005. 
 

Table I–6  Deferred Sites in Testing Hazard Zones 340 
Site 

Identification Description 
Site 

Identification Description 

06-003(a) Firing site 14-002(b) Firing site 

06-003(h) Firing site 15-003 Firing site 

C-06-019 Footprint of former structure 15-004(a) Firing site 

07-001(c) Firing site 15-004(g) Firing site 

07-001(d) Firing site 15-006(a) Firing site 

11-001(a) Firing site 15-006(b) Firing site 

11-001(b) Firing site 15-006(c) Firing site 

11-002 Burn site 15-006(d) Firing site 

11-003(b) Air gun 15-008(f) Firing site 

11-004(a) Firing site 36-004(a) Firing site 

11-004(b) Firing site 36-004(b) Firing site 

11-004(c) Firing site 36-004(d) Firing site 

11-004(d) Firing site 36-004(e) Firing site 

11-004(e) Firing site 39-004(a) Firing site 

11-004(f) Firing site 39-004(b) Firing site 

11-009 MDA S 39-004(e) Firing site 

11-012(c) Footprint of former building 40-006(a) Firing site 

11-012(d) Footprint of former laboratory 40-006(b) Firing site 

C-11-001 Footprint of former laboratory 40-006(c) Firing site 

14-001(f) Firing site 49-008(a) Soil contamination 

14-002(a) Firing site 49-008(b) Soil contamination (Area 6) 

14-002(d) Firing site 49-008(c) Soil contamination 

14-002(e) Firing site   

MDA = material disposal area. 
Source:  NMED 2005. 

 341 
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Two small surface-disposal areas (SWMU 12-008), 200 feet (61 meters) apart, are south of 343 

Firing Site E-F.  The areas contain mounded rubble (LANL 1993c). 344 

Waste Inventory.  Up to 139,000 pounds (63,000 kilograms) of natural and depleted uranium 345 

may have been expended.  Shrapnel or other pieces of uranium may have scattered up to 346 

3,500 feet (1,070 meters) from the firing site, although most debris deposited within 1,000 feet 347 

(305 meters).  Much of the uranium has oxidized.  About 705 pounds (320 kilograms) of 348 

beryllium metal was scattered, and much of this metal has oxidized.  Other toxic metals include  349 

lead (about 220 pounds [100 kilograms]), mercury (less than 220 pounds [100 kilograms]), 350 

bismuth, copper, cobalt, nickel, tin, and thorium.  Little high explosive (HE) probably survived 351 

the tests (LANL 1993c). 352 

The two disposal areas south of Firing Site E-F include metal pieces, soil, plastic, rock, pebbles, 353 

electrical cable, electrical accessories, and miscellaneous debris.  Potential contaminants include 354 

uranium, beryllium, lead, and mercury (LANL 2005c). 355 

Site Investigations.  Studies since the late 1970s have shown extensive uranium contamination, 356 

varying from concentrations exceeding 4,500 milligrams per kilogram at the firing point to less 357 

than 200 milligrams per kilogram 980 feet (300 meters) away.  Soil samples collected in 1980 358 

showed an order of magnitude decrease in uranium concentrations within the top 10 to 12 inches 359 

(25 to 30 centimeters) of soil, although the trend was not uniform (LANL 1993c).  In 1994, 360 

numerous surface and subsurface samples were collected as part of a Phase I RFI.  Contaminants 361 

included uranium, protactinium-234m, thorium-234, americium-241, cesium-137, barium, 362 

beryllium, cadmium, chromium, copper, lead, manganese, mercury, nickel, silver, vanadium, and 363 

zinc.  Similar radionuclides and inorganic chemicals were found at the surface disposal site 364 

(LANL 2005c).   365 

Current Configuration.  Firing Site E-F is wooded.  Scattered debris includes chunks of 366 

oxidized metal.  The two piles of debris in the surface disposal area are each 8 feet (2.4 meters) 367 

in diameter and 2 feet (0.6 meters) high (LANL 2005c). 368 

I.2.3.2 Firing Site R-44 369 

Firing Site R-44 (Consolidated Unit 15-006(c)-99) is near Firing Site E-F (Figure I–2) 370 

(LANL 1993c, 2001f) and includes the firing site itself (SWMU 15-006(c)), the septic system 371 

associated with the R-44 site (SWMU 15-009(c)), and a surface disposal area 372 

(SWMU 15-008(b)).  The firing site itself is listed as a deferred site (Table I–6). 373 

History of Firing Site R-44.  Named after the site control room, R-44 was built in 1951 and 374 

used from 1956 through 1978 for tests of weapons components.  But since PHERMEX and Ector 375 

were put into operation, the site was used less and for small experiments.  R-44 was last used in 376 

September 1992.  From 1953 to 1978, 15,000 pounds (7,000 kilograms) of uranium (mostly 377 

depleted uranium), 770 pounds (350 kilograms) of beryllium, and 33 pounds (15 kilograms) of 378 

lead were expended.  Debris scattered into the canyons on either side of the firing site.  The 379 

surface disposal area comprises two small areas at the edge of Threemile Canyon containing 380 

pieces of metal and plastic, soil, rocks and pebbles, electrical cable, other electrical accessories, 381 

and other debris (LANL 1993c).   382 
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Waste Inventory.  An aerial radiological survey suggested that in 1982, the amount of uranium 383 

in the soil at R-44 was about four percent of that at Firing Site E-F, or about 5,070 pounds 384 

(2,300 kilograms) (LANL 1993c).  A 1991 land-based radiological survey found pieces of 385 

uranium near the firing site.  The area was partially remediated.  In 1987, samples were collected 386 

at four radial distances (10, 100, 250, and 450 feet [3, 30, 76, and 137 meters]) from the center of 387 

the firing site.  High explosives were not detected.  Concentrations of lead, beryllium, and 388 

uranium-238 at 450 feet (137 meters) were all more than a magnitude smaller than those in the 389 

center.  Average soil background levels were 28.4 milligrams per kilogram for lead, 390 

2.4 milligrams per kilogram for beryllium, and 3.4 milligrams per kilogram for uranium 391 

(LANL 1993c). 392 

The 1993 RFI Work Plan for Operable Unit 1086 estimated that the volume of piled debris in the 393 

surface disposal area amounted to a few dump truck loads.  At least 80 percent was contaminated 394 

with uranium, beryllium, and lead (LANL 1993c). 395 

Site Investigations.  The Phase I RFI for the firing site (June 1995 through March 1996) found 396 

uranium, beryllium, lead, arsenic, and hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX).  The Phase 397 

I RFI for the surface disposal area found uranium and inorganic chemicals, including antimony, 398 

arsenic, beryllium, chromium, copper, lead, mercury, nickel, silver, and zinc (LANL 2005c). 399 

Current Configuration.  The Cerro Grande Fire damaged the firing site, which is wooded with 400 

ponderosa pine.  Debris was exposed throughout the site, mainly toward the east.  Within a year, 401 

straw wattles, rock check dams, and silt fencing were installed and the area was hydromulched.  402 

Sediment migration was minimal.  A year after the fire, the site had a vegetative cover greater 403 

than 70 percent (LANL 2001f).  Much of the exposed debris was recovered and disposed of. 404 

I.2.3.3 Technical Area 6:  Material Disposal Area F 405 

TA-6 (Twomile Mesa Site) is on Twomile Mesa, which is bordered to the north by Twomile 406 

Canyon and to the south by Pajarito Canyon.  During the Manhattan Project, TA-6 was used to 407 

test explosive detonators for the Fat Man weapon; to purify the explosive, pentaerythritol 408 

tetranitrate, used to achieve implosion; and to destroy shaped explosive charges called lenses.  409 

After the war, MDA F was created to dispose of classified objects.  Test firing continued at TA-6 410 

until 1952.  Explosives development, laser, chemical laboratory, and photographic operations 411 

continued through February 1976, and several small operations continued until the 1980s 412 

(LANL 1993g). 413 

History of MDA F.  MDA F is a small site to the north of Twomile Mesa Road.  MDA F is at an 414 

elevation of 7,460 feet (2,274 meters).  Runoff flows north to the southwest fork of Twomile 415 

Canyon, which is part of the Pajarito Canyon Watershed (LANL 1999b). 416 

A May 15, 1946, memorandum from the Director of Los Alamos Scientific Laboratory, 417 

N. E. Bradbury, announced preparation of a pit for disposal of classified objects and shapes.  The 418 

memorandum stated that the pit was located at TD Site, but a penciled correction indicated 419 

Twomile Mesa (Rogers 1977).  A second pit was dug in 1947 in accordance with a July 16, 1947, 420 

memorandum from Bradbury.  The locations of these two pits were not recorded on 421 

contemporary documents (LANL 1993g). 422 
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From 1949 through 1951, work orders were written for three smaller pits on Twomile Mesa 423 

(LANL 1993g): 424 

• 1949 – A pit 40 by 20 by 10 feet deep (12 by 6.1 by 3.0 meters) 425 

• 1950 – A pit 6 by 6 x 6 feet deep (1.8 by 1.8 by 1.8 meters) 426 

• 1951 – A pit 2 by 2 by 4 feet deep (0.6 by 0.6 by 1.2 meters) 427 

The locations of these pits are unknown, as are their as-built dimensions and contents.   428 

From 1950 to 1952, three shafts may have been drilled to dispose of spark gaps containing 429 

cesium-137.  None of the shafts correlates with archived job and work orders (LANL 1993g).  430 

Arial photographs from 1954 show two large disturbed areas that may be the two pits referenced 431 

in the Bradbury memoranda (LANL 1993g).  The two chain-link fences at MDA F were erected 432 

in 1981.  The smaller fenced area basically corresponds to the disturbed areas on aerial 433 

photographs, but the larger fenced area is mostly north of the larger pits. 434 

Waste Inventory.  The inventory is poorly known.  MDA F was used for disposal of classified 435 

items.  Spark gaps containing cesium-137 were probably buried.  In 1964, the total estimated 436 

amount of cesium-137 was 30 microcuries.  Other hazardous materials may have been placed in 437 

the pits (LANL 1993g).  438 

The pits may contain explosives.  This concern was prompted by a statement from a person 439 

responsible for digging the 1946 pit that “large blocks of HE, Primacord, etc.” were placed in the 440 

pit (LANL 1993g).  Yet later this individual stated that no hazardous materials were buried, and 441 

that burial was not the accepted practice for disposal of explosives (LANL 1993g).  The RFI 442 

Work Plan for Operable Unit 1111 found no primary sources stating that explosives were buried.  443 

All reports of squibs, detonators, depleted uranium, and strontium-90 buried in pits at MDA F 444 

were from secondary sources (LANL 1993g).   445 

Current Configuration.  MDA F comprises a small area encompassed by, and in the vicinity of, 446 

a pair of fenced areas (Figure I–3).  Southeast of MDA F are depressions that may have resulted 447 

from explosive destruction of defective lenses for the Fat Man weapon in 1945 (LANL 1993g, 448 

1999b).  Some of these lenses contained Baratol, which contains barium and 2,4,6-trinitrotoluene 449 

(TNT) (LANL 1999b).  West of MDA F is the “timbered pit” that may have been used for test 450 

firing Jumbino vessels.5  A 1944 progress report contains a photograph of a Jumbino in a pit, and 451 

a 1986 geophysical survey located an anomaly in this area (LANL 1993g).  Aerial photography 452 

and satellite imagery in 2000 suggested two long, narrow trenches and six small pits in the 453 

vicinity of the two fenced areas (Pope et al. 2000).  One pit may be the timbered pit. 454 

                                                 
5 A Jumbino is a stainless steel vessel used to test methods for containment and recovery of fissionable materials such as 
plutonium from explosives implosion tests.  Recovery was needed because of the very limited supply of the fissionable materials.  
From 1944 tests involving Jumbino vessels, Los Alamos scientists constructed a much larger vessel called Jumbo for 
containment of the Trinity Test.  Jumbo was never used for this purpose because by 1945 plutonium availability was much 
greater (LANL 1993b). 
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 455 

Figure I–3  Material Disposal Area F 456 

The site was contoured and reseeded with native grasses in 1996.  The MDA vicinity MDA is 457 

dotted with scrub oak (Pope et al. 2000).  A power line crosses the site in an east-west direction.   458 

Waste management units are: 459 

• SWMU 6-005 – the timbered pit to the west of the smaller fenced area 460 

• SWMU 6-007(a) – the pair of fenced areas 461 

• SWMU 6-007(b) – the pit from the 1940s photographs 462 

• SWMUs 6-007(c and d) – the two pits described by the 1946 and 1947 Bradbury 463 

memoranda 464 

• SWMU 6-007(e) – additional pits that may exist at MDA F 465 

Site Investigations.  The areas inside the fences have been monitored for radioactivity since 466 

1981.  No readings above background have been observed (LANL 1999b).  According to the 467 

1993 RFI Work Plan for Operable Unit 1111 (LANL 1993g), vegetation at MDA F was sampled 468 

in 1981 and 1983 for radioactive contaminants; none were found.  In 1986, a site survey was 469 

performed using ground-penetrating radar and magnetometry.  Survey data were difficult to 470 

interpret.  The Phase I RFI for MDA F was to determine: (1) pit boundaries, (2) whether 471 

contaminants of concern were present in media surrounding the pits, and (3) whether barium and 472 

TNT were in surface soils south and east of MDA F (LANL 1993g).  Aerial photography and 473 

satellite imagery were conducted in 2000 to help locate the disposal unit positions. 474 
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I.2.3.4 Technical Area 15:  Material Disposal Area Z 475 

MDA Z (SWMU 15-007(b)) is south of the side road leading to Building TA-15-233 near Firing 476 

Site G.  MDA Z is teardrop-shaped and measures 200 feet (60 meters) by 50 feet (15 meters) at 477 

its widest.  The MDA was used between 1965 and 1981 for disposal of construction debris.  The 478 

waste was placed in a natural depression.  (Concrete-filled sandbags at the site were probably 479 

piled as a retaining wall.)  One face of the MDA grades to native soil; the other face is exposed, 480 

standing 15 feet (4.6 meters) high.  The debris on the exposed face was probably bulldozed from 481 

PHERMEX and includes metals from wire and blast mats, volatile organic compounds or semi-482 

volatile organic compounds from charred wood, road and construction debris, and radioactive 483 

substances (LANL 1993c, 1999b).  One reference states that chunks of uranium are visible 484 

(LANL 1999b), although a 1982 aerial radiological survey detected no radioactive contamination 485 

above background values (LANL 1993c). 486 

A Phase I RFI conducted from June 1995 to March 1996 collected surface and subsurface 487 

samples.  Inorganic chemicals found above background values were beryllium, copper, lead, 488 

mercury, and silver.  Uranium was found with a maximum concentration of 349 milligrams per 489 

kilogram.  Twelve organic chemicals were found.  The RFI report recommended material 490 

removal following a baseline ecological risk assessment (LANL 2005c). 491 

I.2.3.5 Technical Area 36:  Material Disposal Area AA 492 

Located in the southeastern portion of LANL, TA-36 (Kappa Site) has four active firing sites.    493 

MDA AA (SWMU 36-001) is within Potrillo Canyon.  MDA AA is near the active Lower 494 

Slobbovia firing range (SWMU 36-004(d)) and consists of two to four disposal trenches used to 495 

burn and dispose of debris and sand from firing sites.  The trenches likely contain wood, nails, 496 

and sand contaminated with barium, uranium, other inorganic chemicals, plastics, and possibly 497 

high explosive.  When a trench became filled with waste, it was covered with 4 feet (1.2 meters) 498 

of soil.  The first trench was dug in the mid-1960s, and the site was closed in 1989 in accordance 499 

with New Mexico solid waste regulations.6  The MDA AA trench area was graded to lessen the 500 

potential for stormwater runon.  Samples taken from the last active trench in 1987 and 1988 501 

showed elevated levels of cadmium and uranium (LANL 1993a, 1999b, 2005c). 502 

A Phase I RFI was conducted from 1993 through 1995.  Two trenches were identified:  the 503 

northern trench is 80 by 40 by 8 to 13 feet deep (24 by 12 by 2.4 to 4.0 meters deep); the southern 504 

trench is 120 by 20 to 30 by 3 to 12 feet deep (37 by 6.1 to 9.1 by 0.9 to 3.7 meters deep).  505 

Boreholes into the trenches were sampled for inorganic and organic chemicals and 506 

radionuclides.  The RFI report recommended no further action.  NMED disagreed.  A Phase II 507 

sampling and analysis program was planned.  In 1996, an interim action stabilized erosion gullies 508 

using wire mesh and cobbles (LANL 2005c). 509 

                                                 
6 A permitted burn area west of MDA AA is still used to burn combustible firing site debris (LANL 1999a).   
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I.2.3.6 Technical Area 39:  Material Disposal Area Y 510 

TA-39 (Ancho Canyon Site) is at the bottom of Ancho Canyon between Los Alamos and White 511 

Rock.  MDA Y (SWMU 39-001(b)) is part of Consolidated Unit 39-001(b)-00 consisting of 512 

SWMUs 39-008 and 39-001(b) (LANL 1999b, 2005c). 513 

SWMU 39-008 is a former firing range.  Testing began in 1960, continued until 1975, was 514 

suspended for 13 years, and resumed in 1988.  Building 39-137 housed a gun using gas to fire 515 

projectiles at targets on a cliff face.  Most debris from this and other gas gun experiments lies in 516 

an area west of the building, but projectiles and target fragments occasionally hit the cliff face 517 

200 feet (61 meters) west of Building 39-56.  The area between the buildings and the cliff was 518 

leveled and surface materials pushed into a mound.  A 1977 RFI report, later withdrawn, 519 

recommended deferring action on SWMU 39-008 because it was still active.  However, 520 

SWMU 39-008 is a nondeferred site in the Consent Order, where it is described as soil 521 

contamination associated with a former building footprint (see Table I–5) (LANL 2005c). 522 

SWMU 31-001(b) (MDA Y) consists of three pits that, beginning in the late 1960s, received 523 

debris from the firing range (SWMU 39-008), empty chemical containers, and office waste  524 

(LANL 1999b, 2005c).  The RFI Work Plan for Operable Unit 1132 indicates that the first pit 525 

measured 148 by 20 by 12 feet deep (45 by 6.1 by 3.7 meters deep); the second pit next to 526 

and west of the first pit had the same dimensions, and the third pit was south of the other pits 527 

(LANL 1993b).  Figure 5–3 of this reference suggests that the first two pits were 40 feet 528 

(12 meters) apart.  The third pit is depicted as being about twice as long as the first two pits but 529 

about as wide.  Pit 1 may have been surveyed and dug in 1973; Pit 2 was in use from about 1976 530 

to 1981; and Pit 3 from 1981 to 1989 (LANL 1993b). 531 

The most probable locations of the pits were estimated from geophysical surveys, historical 532 

information, and radiation surveys.  In 1994, two separate field activities investigated whether 533 

waste constituents had migrated from the pits.  The 1994 field activities guided RFI sampling 534 

conducted in 1996.  Test pits were trenched to below 12 feet (3.7 meters), the approximate depth 535 

of waste burial.  The 1994 and 1996 field activity results were summarized in an RFI report that 536 

was later withdrawn (LANL 2005c). 537 

I.2.3.7 Technical Area 49:  Material Disposal Area AB 538 

PRSs associated with MDA AB are addressed in Section I.2.5.3. 539 

I.2.4 Canyons 540 

The Consent Order requires investigations within canyon watersheds in accordance with 541 

approved work plans.7  The Consent Order requires construction of new wells, abandonment of 542 

some existing wells, and environmental sampling.  Newly constructed wells must include 543 

alluvial, intermediate, and regional aquifer wells in the following watersheds (NMED 2005): 544 

545 

                                                 
7 At the time of Consent Order issuance, some canyon work plans had already been submitted to NMED while others were still 
under development.  
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• Los Alamos/Pueblo Canyons Watershed 545 

• Mortandad Canyon Watershed 546 

• Water Canyon/Cañon de Valle Watershed 547 

• Pajarito Canyon Watershed 548 

• Sandia Canyon Watershed 549 

• Other canyons (Ancho, Chaquehui, Indio, Potrillo, Fence, and North Canyons [Bayo, 550 

Guaje, Barrancas, and Rendija]) 551 

These wells would supplement existing wells.  The numbers and locations of the wells, however, 552 

will be defined in approved work plans and may be different from numbers and locations 553 

identified in the Consent Order. 554 

Canyon investigations implemented in 2005 focused primarily on Mortandad Canyon, and 555 

involved the characterization of sediment, biota, and groundwater to determine the nature and 556 

extent of contamination in media and to collect sufficient data to perform human and ecological 557 

risk assessments.  Additional investigations in Pajarito Canyon were focused on sediment 558 

characterization to evaluate the nature and extent of contamination and the distribution of 559 

contaminant inventory (LANL 2006h). 560 

The canyon investigation results may lead, as approved by NMED, to corrective measure 561 

programs.  The scope of any remediation program for any watershed cannot be fully defined at 562 

this time.  However, potential remediation alternatives could range from no action to more 563 

significant activities such as installation of additional shallow and deep groundwater monitoring 564 

wells, vadose zone monitoring systems, in situ bioremediation, permeable reactive barriers, or 565 

groundwater pump-and-treat systems.  The more complex and involved remedies might require 566 

staging areas and moderate augmentation of infrastructure (such as plumbing for extracted water 567 

or other wastes) to support remedy operational aspects. 568 

I.2.5 Technical Area Investigations 569 

Requirements for TAs are typically prescribed for individual MDAs.  (An exception is the 570 

investigative program prescribed for the Bayo Canyon Site, which consists of several PRSs but 571 

no MDAs.)  Investigations for each MDA must be conducted in accordance with approved work 572 

plans and may include disposal unit surveys, drilling explorations, soil and rock sampling, 573 

sediment sampling, vapor monitoring and sampling (if present or discovered), intermediate and 574 

regional aquifer groundwater well installation, and groundwater monitoring.   575 

I.2.5.1 Technical Area 10:  Bayo Canyon Site 576 

The Bayo Canyon Site (former TA-10) is in Bayo Canyon next to the western boundary of TA-74 577 

and 4 miles (6.4 kilometers) west of the intersection of Bayo and Los Alamos Canyons.  From 578 

1943 to 1961, tests were conducted for nuclear weapons development.  The Radiochemistry 579 

Laboratory, Building TA-10-1, prepared radiation sources for blast diagnostics.  Explosives 580 
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dispersed aerosols and debris containing uranium isotopes, lanthanum, and strontium-90.  Liquid 581 

wastes were discharged to Bayo Canyon (NMED 2005).  Bayo Canyon PRSs were investigated 582 

in accordance with the RFI Work Plan for Operable Unit 1079 (LANL 1992d).  They include:  583 

(1) Consolidated Unit 10-001(a)-99; (2) Consolidated Unit 10-002(a)-99; (3) SWMU 10-004(a); 584 

(4) SWMU 10-006; and (5) AOC 10-009.  The Consent Order requires additional investigations 585 

in accordance with the Bayo Canyon Aggregate Area Investigation Work Plan (NMED 2005).  586 

The work plan was submitted to NMED by the July 30, 2005, deadline, as was the required 587 

Historical Investigation Report for Bayo Canyon (LANL 2005m). 588 

I.2.5.2 Technical Area 21:  Material Disposal Areas A, B, T, and U 589 

TA-21 (DP Site) is on DP Mesa east-southeast of the Los Alamos township.  From 1945 to 1978, 590 

TA-21 was used for chemical research and for plutonium and uranium metal production 591 

(LANL 1999b, 2002a).  DP West was used for radioactive-materials processing.  Operations 592 

ceased in the 1980s, although process buildings remained until decommissioning began in the 593 

1990s.  DP East includes the Tritium Science and Fabrication Facility and the Tritium Systems 594 

Test Assembly (DOE 1999a).  Operations will be relocated and structures decommissioned as 595 

addressed in Appendix H, Section H.2, of this SWEIS. 596 

MDAs A, B, T, U, and V within TA-21 are shown in Figure I–4 (LANL 2005b).  The complex 597 

of structures to the east of MDA A is DP East, while the complex of structures to the west of 598 

MDA A is DP West.  MDA V within TA-21 has been removed. 599 

I.2.5.2.1 Material Disposal Area A 600 

MDA A (SWMU 21-014) is on a site covering 1.25 acres (0.51 hectare) between DP West and 601 

DP East. 602 

History of MDA A.  In 1945, two disposal pits were dug at the east end of the MDA, and two 603 

underground tanks (“General’s Tanks”) for liquid waste storage were emplaced at the west end.  604 

During 1969, a large pit in the center of the MDA was dug for demolition debris (Figure I–5) 605 

(LANL 1991). 606 

Eastern Pits.  Contemporary engineering drawings depict four pits.  Yet only two pits were built, 607 

based on later engineering drawings showing pits roughly 15 feet (4.6 meters) wide at the top and 608 

12 feet (3.7 meters) deep, as well as other documentation (Rogers 1977, LANL 1991).  The 609 

MDA Core Document states that the pits were 13 feet (4 meters) deep and received 36,000 cubic 610 

feet (1,020 cubic meters) of “solid wastes with alpha contamination accompanied by small 611 

amounts of beta and gamma”8 (LANL 1999b).  The work plan for TA-21 states that the pits 612 

received “laboratory equipment, building construction material, paper, rubber gloves, filters from 613 

air cleaning systems, and contaminated or toxic chemicals.”  The possibility exists that 614 

“plutonium, polonium, uranium, americium, curium, Radium-Lanthanum [sic], actinium, and 615 

waste products from the Water Boiler” were present in the waste.  “Polonium and plutonium-239 616 

and plutonium-240 were also thought to be the major contaminants in the waste” (LANL 1991). 617 

618 

                                                 
8 Rogers 1977. 
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Figure I–5  Material Disposal Area A 619 

During the early 1950s, several 55-gallon (208-liter) drums were stored at the east end of the 620 

MDA containing a solution of sodium hydroxide and stable iodine used to scrub ventilation air 621 

containing plutonium and possibly uranium.  The liquid volume and its chemical content are 622 

unknown.  Drum corrosion released some of the solution to surface soil.  The drums were 623 

removed in 1960 and the storage area paved (LANL 1999b). 624 

General’s Tanks.  In 1945, two 50,000-gallon (189,000-liter) steel tanks (named after General 625 

Leslie Groves) were buried on the west end of the MDA to store solutions containing 626 

plutonium-239 and plutonium-240 (LANL 1999b).  The tanks are shown in Figure I–6 and 627 

described below (Rogers 1977): 628 
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 629 

Figure I–6  General’s Tanks within Material Disposal Area A 630 

The tanks are 12 feet (3.7 meters) in diameter and 62 feet-10 inches (19.1 meters) long.  631 

They were placed 20 feet (6.1 meters) apart in pits 12 feet (3.7 meters) deep, 15 feet 632 

(4.6 meters) wide, and probably 86 feet 10 inches (21.0 meters) long on four concrete piers.  633 

Each pier was 4 feet-10 inches (1.5 meters) high, with the bottom 2 feet (0.6 meters) below 634 

the bottom of the pit.  Each tank rested on piers 1 foot (0.3 meters) above the bottom of the 635 

pit.  Sand was placed in the bottom of the pit up to the top of the piers—a depth of 1 foot-636 

10 inches (0.5 meters).  Thoroughly packed earth filled the area between the tank and most 637 

of the rest of the pit.  Directly above the tanks, loose dirt fill was specified.  A concrete slab 638 

8 inches (20.3 centimeters) thick, 56 feet (17.1 meters) wide, and 68 feet 10 inches 639 

(21 meters) long was poured 1.5 feet (0.5 meters) above the tanks.  Approximately 5 feet 640 
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(1.5 meters) of earth fill was placed above the concrete slab.  This final earth fill formed a 641 

mound 2.25 to 5.75 feet (0.7 to 1.8 meters) above grade.  On the north end of each tank, a 642 

vent extended 15 feet (4.6 meters) above the mound.  On the south end of each tank, the fill 643 

pipe is enclosed in a concrete box with outside dimensions 2 feet-10 inches (0.9 meters) 644 

high, 2 feet-10 inches (0.9 meters) wide, and 4 feet-4 inches (1.3 meters) long.  The box 645 

extended 1 foot (0.3 meter) above the mound. 646 

Solutions containing plutonium-239 and plutonium-240 in sodium hydroxide were to be stored 647 

until the plutonium could be extracted (LANL 1991, 1999b).  But in 1975, the solution was 648 

removed, solidified in cement, and buried in MDA A, leaving a residual sludge within the tanks.  649 

The solidified waste was subsequently moved to Pit 29 in MDA G, where it is being stored 650 

(LANL 1999b).  Evidence of rain water entry into the tanks led to the sealing of openings in the 651 

top of the tanks in 1985 (LANL 1991). 652 

Central Pit.  In 1969, a pit was dug in the center of MDA A to a depth of 22 feet (6.7 meters), 653 

leading to a waste capacity of 4,885 cubic yards (3,735 cubic meters).  The pit received waste 654 

from operations in TA-21.  In 1972, the pit was enlarged (but not deepened) to a total capacity of 655 

18,736 cubic yards (14,325 cubic meters).  The pit received plutonium-contaminated debris from 656 

demolition of a frame and masonry building.  Demolition was finished in 1974, after which the 657 

remaining portions of the pit were filled with waste.  A soil cover was emplaced in May 1978.  658 

Radionuclides included plutonium-238, plutonium-239, plutonium-240, uranium-235, depleted 659 

uranium, and other isotopes (LANL 1989, 1991). 660 

Waste Inventory.  Documentation about waste inventory is limited. 661 

Eastern Pits.  Memoranda and other information suggest that the dominant radionuclide 662 

contaminants were plutonium-239, plutonium-240, and polonium.  The pit may contain small 663 

quantities of uranium, americium-241, and other isotopes.  The pit and its surroundings may 664 

contain residues from the leaking drums of iodine in a sodium hydroxide solution (LANL 1991). 665 

General’s Tanks.  The 1991 work plan for TA-21 estimated the total tank inventory to be 12 to 666 

25 curies, mostly plutonium-239 and plutonium-240, but including plutonium-241 and 667 

americium-241 (LANL 1991).9  It was estimated that one-third of the activity was americium-241 668 

(Rogers 1977).  A more recent report estimates 54.3 curies of plutonium-239, 78.9 curies of 669 

plutonium-241, 6.07 curies of americium-241, and small quantities of uranium-23 and 670 

plutonium-238 (LANL 2004l).  The tanks probably contain metals and solvents (LANL 1991). 671 

Central Pit.  This pit probably contains plutonium-238, plutonium-239, plutonium-240, 672 

uranium-235, depleted uranium, and other isotopes (Rogers 1977).  It is unknown whether the pit 673 

contains chemically hazardous wastes (LANL 1991). 674 

Current Configuration.  MDA A consists of a fenced grassy area between DP East and DP 675 

West, bordered to the north and south by paved roads.  Photographs suggest that about 10 to 676 

20 percent of the MDA is paved with asphalt. 677 

                                                 
9 Having a 13-year half-life, plutonium-241 is formed along with plutonium-239/240 in a nuclear reactor and is essentially 
inseparable from it.  Plutonium-241 decays to americium-241, an isotope having a 458-year half-life (LANL 1991). 
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Site Investigations.  Historical site investigations included surface and subsurface sampling in 678 

1980 and 1984 and a geophysical investigation in 1989.  Four test holes were drilled next to the 679 

General’s Tanks in 1974 and six holes in 1983.  Surface soil samples found uranium and 680 

plutonium-238, plutonium-239, plutonium-240, above background levels in most of the area over 681 

and near the General’s Tanks.  Limited data suggested elevated uranium levels in vegetation.  682 

This contamination was covered after site remediation in 1985 and 1987.  Subsurface samples 683 

collected in 1974 and 1983 near the General’s Tanks to 30-foot (9.1-meter) depths found 684 

uranium and plutonium-238, plutonium-239, and plutonium-240, above background levels in 685 

most sampling intervals (LANL 1991).  The 1989 geophysical investigation used several remote 686 

sensing techniques (magnetics, electromagnetics, resistivity, radar, and self-potential) to improve 687 

knowledge of pit and trench geometries and to locate other buried material (LANL 1989). 688 

The MDA A Investigation Work Plan required by the Consent Order was submitted to NMED by 689 

the January 31, 2005 due date (LANL 2005m, 2005b).  The MDA A Investigation Report was 690 

completed and submitted to NMED on November 9, 2006. 691 

I.2.5.2.2 Material Disposal Area B 692 

MDA B (SWMU 21-015) is the largest MDA in TA-21.  It is within a narrow site covering 693 

6 acres (2.4 hectares) south of and parallel to DP Road west of MDA V (Figure I–7). 694 

History of MDA B.  MDA B operated from 1945 to 1948 (LANL 1999b) and received waste 695 

from DP East and DP West, including laboratory waste and debris, and probably limited volumes 696 

of liquid wastes (LANL 2004d).  Unlike the practice at other MDAs of layering waste within 697 

disposal pits (see MDA C in Section I.2.5.4), the depth and width of the MDA B pits were filled 698 

with waste before backfilling.  This disposal practice used pit capacity efficiently but led to cover 699 

subsidence.  After MDA B was closed following a 1948 pit fire10, subsidence craters were filled 700 

with noncontaminated concrete and soil from construction sites (LANL 1991). 701 

The 1948 pit fire was probably caused by spontaneous combustion of mixed chemicals in waste.  702 

The fire was intense, lasted an estimated 2 hours, and covered an area of 2,500 square feet 703 

(232 square meters) (LANL 1991).  MDA B was closed and another disposal site was developed 704 

(probably MDA C) that was farther from living and working areas (Rogers 1977).  In 1966, the 705 

western two-thirds of the MDA was fenced, paved, and leased to Los Alamos County for trailer 706 

storage.  The storage park has since been closed (LANL 1991). 707 

Work performed in 1982 to stabilize the eastern end of MDA B included moving the fence, 708 

decontaminating surfaces, removing vegetation, and covering the area with soil that was 709 

compacted and seeded (LANL 1991).  In 1984, the eastern portion of MDA B was resurfaced 710 

using several different experimental cover systems.  The experimental program included field 711 

studies of barriers against biological intrusion and erosion (LANL 1986).  The current cover 712 

features several variations of a nominal 3-foot-thick (1-meter-thick) crushed-tuff cover placed 713 

over the original cover (LANL 1999b). 714 

                                                 
10 A chemical fire also occurred in 1946 that lasted about two hours and was extinguished by bulldozing dirt over the affected 
area (LANL 2006f). 
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 715 

Figure I–7  Material Disposal Area B Incorporating 1998 Geophysical Survey Information 716 
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Waste Inventory.  Inventory information is largely anecdotal.  The following description is from 717 

the Historical Investigation Report for the 2004 MDA B Investigation Work Plan (LANL 2004d): 718 

The principal radioactive contaminants consist of the types of radioactive materials used at 719 

the time:  plutonium, polonium, uranium, americium, curium, radioactive lanthanum, 720 

actinium, and waste products from the water boiler reactor.  However, approximately 721 

90 percent of the waste consisted of radioactively contaminated paper, rags, paper gloves, 722 

glassware, and small metal apparatuses placed in cardboard boxes by the waste originator and 723 

sealed with masking tape.  The remainder of the material consisted of metal, including air 724 

ducts and large metal apparatuses.  The latter type of material was placed in wood boxes or 725 

wrapped with paper.  At least one truck, contaminated with fission products from the Trinity 726 

test, is buried in MDA B. 727 

Limited volumes of liquid waste are believed to have been emplaced in at least one chemical 728 

trench in the eastern end of the MDA (LANL 2004d). 729 

The 1977 report by Rogers (Rogers 1977) references a January 4, 1971, memorandum: 730 

The total volume of the pits, after deducting the three foot of cover materials, is 28,000 cubic 731 

yards.  These pits actually contain very little plutonium.  At the time they were in use, 732 

plutonium was scarce and only that which was present as contamination was buried.  (It is 733 

estimated) that the entire pit contains no more than 100 grams (6.13 curies) of 734 

plutonium-239. 735 

The following summary of nonradioactive wastes is from the MDA B Historical Work Plan 736 

(LANL 2004d): 737 

There are some indications hazardous chemicals may be present at MDA B.  Drager, 738 

commenting on the 1948 fire, reported there was some evidence chemicals had been disposed 739 

of in the dump in an unauthorized manner; that is, in cardboard containers used for the 740 

regular disposal of common laboratory waste.  In the fire, several cartons of waste caused 741 

minor explosions, and on one occasion, a cloud of pink gas arose from the debris in the 742 

dump.  Documented employee interviews stated chemical disposal occurred at the east end of 743 

MDA B.  Chemicals disposed of included old bottles of organic chemicals, including 744 

perchlorate, ethers, and solvents.  The 1987 DOE document also stated lecture bottles, 745 

mixtures of spent chemicals, old chemicals, and corrosive gases may be in trench(es) at the 746 

east end of MDA B. 747 

Current Configuration.  The number of disposal units is uncertain (LANL 1991).  A 1977 748 

report estimated at least five pits (Rogers 1977).  This reference suggests that four disposal pits 749 

were dug parallel to the fence along DP Road and that two pits were dug in the MDA at its 750 

western end (Rogers 1977).  The RFI Work Plan for TA-21 references a 1964 memorandum 751 

stating that a covered shallow trench was at the extreme eastern end of the MDA.  Another 752 

source indicated that several small slit trenches were dug in the eastern end of the MDA for 753 

chemical disposal (LANL 1991).  The RFI Work Plan for TA-21 concluded that the MDA likely 754 

contained a minimum of four pits plus at least one chemical trench (LANL 1991).  The 1991 RFI 755 
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Work Plan estimated that the disposal trench surface area was 1.1 acres (0.46 hectare), covering 756 

27,780 cubic yards (21,240 cubic meters) of buried waste (LANL 1991). 757 

Geophysical surveys conducted in 1998 (LANL 2004d) found a single primary trench in the 758 

eastern leg of MDA B, and one to three trenches in the western leg (Figure I–7).  The eastern 759 

trench is 800 feet (244 meters) long and varies from 25 to 60 feet (7.6 to 1.8 meters) wide.  The 760 

western trench may contain one continuous trench or three trenches excavated end to end.  The 761 

total length is 1,000 feet (305 meters)—or 300 to 400 feet (91 to 122 meters) per trench if three 762 

trenches—and its width is about 40 feet (12.2 meters).  Trench depths appear to be 11 to 15 feet 763 

(3.4 to 4.6 meters) beneath the current ground surface.  Depths from the top of the ground surface 764 

to the top of the waste (estimated to occur at the locations of numerous metal objects) range from 765 

1.3 to 7.2 feet (0.4 to 2.2 meters) (mean 4.1 feet [1.2 meters]) (LANL 2004d).  The MDA B 766 

Investigation Work Plan estimates that the disposal trench surface area is 2.4 acres (0.97 hectare), 767 

and the volume is 47,910 cubic yards (36,630 cubic meters) (LANL 2004d). 768 

The investigations were not able to distinguish the slit trenches for chemical wastes reputed to be 769 

at the eastern end of MDA B.  The investigations did suggest that several small chemical pits 770 

may be in the area of these slit trenches.  The investigations were not able to distinguish the short 771 

trenches reputedly excavated in the western portion of the MDA, although buried metal objects 772 

were found.  The area occupied by buried objects appears to extend beyond the fence to the west 773 

and south.  Their calculated depths range from 0.1 to 6.8 feet (0.03 to 2.1 meters).  Partially 774 

exposed buried objects were seen (LANL 2004d). 775 

In 2004, workshops were conducted wherein subject matter experts concluded that for purposes 776 

of a planned program of investigation and remediation, MDA B could be best envisioned as 777 

comprising two sections containing chemical slit trenches, a section that may contain slit 778 

trenches or disposal pits, five sections containing debris pits, and two sections of suspected 779 

chemical waste discharge (LANL 2005p).  The investigation and remediation program for 780 

MDA B is addressed in Section I.3.3.2.7. 781 

MDA B contains no structures.  The site is surrounded by a galvanized steel chain-link fence and 782 

consists of (LANL 2004d): 783 

• a soil-covered, unpaved area covering 15,750 square feet (1,463 square meters) (105 by 784 

150 feet [32 by 46 meters]) at the western end of MDA B 785 

• an asphalt-paved area comprising the long western leg and the central portion of the site 786 

(1,500 by 120 feet [457 by 37 meters]) 787 

• an unpaved area comprising the eastern leg of the site (600 by 150 feet [183 by 46 meters]) 788 

Vegetation has penetrated through cracks in the asphalt, and portions of the northern and 789 

southern boundaries of the site are lined with trees (LANL 2004d). 790 
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North of the MDA and south of DP Road is an unpaved area used by businesses for parking and 791 

deliveries.  Commercial buildings occupy the paved area alongside and north of DP Road.  West 792 

of MDA is a vacant lot.  An abandoned underground radioactive liquid waste line runs outside 793 

the fence along the southern boundary of the site.  Buried water and communication lines are 794 

beneath the area between DP Road and the north fence.  A water hydrant is inside the northwest 795 

corner of the fence, and air monitoring stations are located on the northern and northeastern sides 796 

of the fence along DP Road (LANL 2004d, 2006i). 797 

Site Investigations.  Numerous investigations have occurred since 1948.  Pre-RFI investigations 798 

are summarized in the Operable Unit RFI Work Plan for TA-21, the Investigation Work Plan for 799 

MDA B, and Revision 1 of the Investigation/Remediation Work Plan for MDA B (LANL 1991, 800 

2004d, 2006i).  RFI investigations are summarized below: 801 

Surface investigations from 1966 to 2001 have included surface soil sampling and surface flux 802 

measurements of volatile organic compounds.  Americium-241, cesium-137, plutonium-238, 803 

plutonium-239, and tritium were detected consistently across the surface of MDA B.  Organic 804 

chemicals were detected very infrequently at the surface of MDA B.  Lead and zinc were 805 

detected above background values consistently across MDA B.  Other inorganic chemicals were 806 

also detected (LANL 2006i).   807 

Three subsurface investigation campaigns occurred in 1966, 1983, and 1998.  The 1966 and 1983 808 

investigations included vertical boreholes drilled alongside the MDA boundary.  The 1983 809 

investigations indicated potential tritium contamination at depth.  The 1998 investigations 810 

included seven angled boreholes drilled beneath the disposal trenches.  Lead was found at several 811 

depths in one borehole in the west end of the MDA, and in one sample from a borehole in the 812 

central portion of the MDA.  Aluminum, arsenic, cadmium, mercury, and zinc were also 813 

detected.  Tritium was found above background in six of seven boreholes.  The tritium 814 

concentration in the borehole beneath the assumed location of the chemical trench increased 815 

slightly over the length of the boring, but decreased in concentration in the deepest sample.  816 

Hence, tritium may have been released from the disposal trenches to the subsurface tuff.  817 

Americium-241 and strontium-90 were found in this borehole in concentrations that decreased 818 

with depth.  In a different borehole, uranium-234, uranium-235, and uranium-238 were found 819 

above background in one sample (LANL 2006i). 820 

Pore-gas sampling from the angled boreholes found trace levels of several volatile organic 821 

compounds, primarily trichloroethene (TCE) and 1,1,1-trichloroethane (TCA), in the parts-per-822 

billion-by volume range (LANL 2006i). 823 

The average moisture content in soils beneath the asphalt at MDA B (10.6 weight-percent) is 824 

elevated compared with surrounding surface soils (5.1 weight percent) and subsurface materials 825 

(5.6 weight percent) (LANL 2006i). 826 

The objectives of Revision 1 of the Investigation/Remediation Work Plan are to characterize the 827 

types and quantities of waste contained in the historical disposal trenches at MDAB; to remove 828 

and properly dispose of the waste in these trenches; to collect confirmation samples to 829 

characterize the radiological, organic chemical, and inorganic chemical concentrations in the soil 830 

and rock next to the disposal trench sides and bottoms and in the deeper subsurface beneath the 831 
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site; and to obtain data needed to prepare a sampling and analysis plan to support the evaluation 832 

of any potential residual risk to human health and the environment after the waste is removed 833 

(LANL 2006i).  Additional information about the investigation/remediation program for MDA B 834 

is in Section I.3.3.2.7. 835 

I.2.5.2.3 Material Disposal Area T 836 

MDA T is on a site covering 2.2 acres (0.9 hectare) (Figure I–8).  MDA T comprises 837 

Consolidated Unit 21-016(a)-99, consisting of SWMUs 21-007, 21-010(a-h), 21-011(a), 838 

21-011(c-g, i, j), and 21-01g(a-c); and AOCs 21-001, 21-011(h), 21-028(a), C-21-009, and 839 

C-21-012 (LANL 2005c).  It includes four absorption beds, more than 60 shafts, an area once 840 

used for solidified waste storage, two industrial wastewater treatment plants, associated buried 841 

piping, and various surface features that may have been impacted by facility operations 842 

(LANL 2005c). 843 

 844 

Figure I–8  Material Disposal Area T 845 
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History of MDA T.  From 1945 to 1952, the absorption beds received liquids from the TA-21 846 

plutonium laboratories.  After 1952, when a liquid waste treatment plant was installed in 847 

Building 035, the beds were used only occasionally, receiving small quantities of liquid effluent 848 

until 1967, when a new liquid waste treatment process began operating in Building 257.  The 849 

shafts were used between 1968 and 1983 for disposal of liquids combined into a cement paste as 850 

well as some solid wastes (LANL 1991, 2004a) 851 

Absorption Beds.  The four absorption beds (SWMU 21-016(a)) were built “about 1945” 852 

(LANL 1991).11  The four absorption beds were each 120 by 20 by 6 feet deep (36.6 by 6.1 by 853 

1.8 meters deep).12  The distance between the centers of Beds 1 and 3 and Beds 2 and 4 is 80 feet 854 

(24.4 meters) (Rogers 1977).  The beds are shown in cross section in Figure I–9 (LANL 1991). 855 

 856 

Figure I–9  Absorption Bed and Distribution Pipe Cross-Section 857 

                                                 
11 MDA T may have received wastes as early as 1943 (LANL 1991). 
12 The beds were 4 feet (1.2 meters) deep, the bottoms of the beds were cut level, and the east and west sides of each bed were 
sloped so that only the center 100 feet (30.5 meters) of each bed had a depth of 4 feet (1.2 meters) (Rogers 1977). 
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The two sources for liquid waste from DP West were (Figure I–10) (LANL 1991, Rogers 1977): 858 

• Effluent from sumps in Buildings 2, 3, 4, and 5 that was piped to a distribution box located 859 

between Beds 1 and 2 860 

• Effluent from the Building 1213 floor drain that was piped directly to Bed 1 861 

The concrete distribution box (SWMU 21-011(c)) has dimensions of 4 by 3 by 4 feet (1.2 by 0.9 862 

by 1.2 meters) with 6-inch-thick (15.2-centimeter-thick) walls.  Overflow pipes connect Bed 1 863 

with Bed 3 and Bed 2 with Bed 4 (Rogers 1977). 864 

The absorption beds occasionally became saturated and overflowed northward toward DP 865 

Canyon (Rogers 1977).  Overflow associated with operational use of the beds, release of 866 

effluents from outfalls, and possibly from experimental studies has contributed to contamination 867 

in soils north of the site.  The western end of the MDA has experienced erosion (LANL 1993h). 868 

 869 

Figure I–10  Location of Lines Discharging to Absorption Beds at 870 

Material Disposal Area T Before 1952 871 

                                                 
13 This building was removed in 1973 (Rogers 1977). 
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Disposal Shafts.  Starting on May 1, 1968, more than 60 disposal shafts (SWMU 21-016) were 872 

augured (Table I–7), mostly between Beds 2 and 4 and, after being lined with asphalt, used 873 

mostly to dispose of cement paste from liquid waste treatment at Building 257 (LANL 1991).  874 

The larger shafts (numbers 1 through 60) are on 12-foot (3.7-meter) centers.  (There are gaps in 875 

the sequencing of the shafts because several shafts were not augured.)  The smaller shafts 876 

(shafts 70 through 100) were placed between the surface matrices of the larger shafts 877 

(Rogers 1977). 878 

Table I–7  Material Disposal Area T Waste Disposal Shaft Depths and Diameters 879 

Shaft Diameter (feet) Depth (feet) Shaft Diameter (feet) Depth (feet) 
1 8 61 42 8 21 

2 8 21 43 8 62 

3 8 27 44 8 63 

5 8 29 46 8 66 

6 8 27 47 8 25 

8 8 67 48 8 63 

9 8 63 49 8 67 

10 8 23 50 8 65 

11 8 28 51 8 30 

13 8 65 52 8 23 

17 8 50 53 8 52 

18 8 59 54 8 63 

19 8 65 55 8 69 

20 8 63 56 8 62 

21 8 62 57 8 25 

22 8 64 58 8 22 

23 8 63 59 8 54 

24 8 61 60 8 63 

25 8 16 70 6 68 

26 8 15 75 6 67 

27 8 58 76 6 67 

28 8 67 78 6 65 

29 8 61 80 6 66 

30 8 62 82 6 64 

31 8 18 83 6 24 

32 8 15 84 6 50 

33 8 64 87 6 66 

34 8 60 91 6 26 

35 8 62 92 6 27 

36 8 61 94 6 22 

41 8 62 95 6 16 

– – – 100 6 66 

Note:  The citations in the source for this table (LANL 1991) are in meters.  To convert feet to meters, multiply by 0.3048. 
Source:  LANL 1991. 
 

Wastes in Retrievable Storage.  In 1974, a pit 30 by 60 by 20 feet deep (9 by 18 by 6 meters 880 

deep) was dug between Absorption Beds 1 and 3 for storage of liquid wastes cemented into 881 

corrugated metal pipes.  These pipes were moved to MDA G in the 1980s (LANL 1991).  The 882 

excavation (SWMU 21-016(b)) was backfilled (LANL 2004a). 883 
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Additional Facilities and PRSs.  Numerous additional faculties and PRSs are associated with 884 

MDA T (Consolidated Unit 21-016(a)-99), including: 885 

• Building 035 (SWMU 21-010(a)).  Construction on this industrial liquid waste treatment 886 

plant began in 1949 and was completed in 1952.  It operated until 1967.  It was 887 

decontaminated and decommissioned in 1967, and the building and some associated tanks 888 

and piping were removed and disposed of; other tanks were relocated (LANL 2005c).  A 889 

septic tank and leach field were abandoned in place (LANL 2004a). 890 

• Building 257 (SWMU 21-011(a)).  This treatment plant treated and prepared wastes for 891 

disposal at MDA T and included an outfall (SWMU 21-011(k)) that discharged to 892 

DP Canyon.14  The treatment plant includes a clarifier-flocculator, aboveground storage 893 

tanks and pumps, and a cement silo.  Tanks associated with Building 257 include a 894 

13,500-gallon (51,103-liter) acid holding tank (SWMU 21-011(d)), effluent holding tanks 895 

(SWMUs 21-011(f) and 21-011(g)), the Pug Mill Tank (AOC 21-011(h)), a sodium-896 

hydroxide storage tank (SWMU 21-011(i)), and an americium raffinate storage tank 897 

(SWMU 21-011(j)) (LANL 2005c).   898 

• SWMU 21-007.  This SWMU represents airborne releases from salamanders (incinerators 899 

for waste oils and organics).  The incinerators were used between 1964 and 1972 and were 900 

located atop MDA T (LANL 2005c). 901 

• AOC 21-018(a).  This former surface storage area within the MDA T fence was the 902 

location for temporary storage of alcohol, acetone, and freon (LANL 2005c). 903 

Waste Inventory 904 

Absorption beds.  Between 1945 and 1952, the beds received 14 million gallons (53 million 905 

liters) of untreated wastewater containing plutonium and fluoride.  In addition, from June 1951 to 906 

July 1952, 10,450 gallons (40,000 liters) of ammonium citrate effluent were released containing 907 

plutonium and fluoride.  From 1953 through 1967, 4.3 million gallons (16 million liters) of 908 

effluent were discharged (LANL 2004a).  As of January 1973, the absorption beds had received 909 

4 curies of tritium and 10 curies of plutonium-239, plutonium-240 (94 weight-percent 910 

plutonium-239 and 6 weight-percent plutonium-240).  The beds also received plutonium-238, 911 

uranium-235, and americium-241.  Wastewater discharged to the beds contained fluorine, iodine, 912 

cadmium, beryllium, lead, mercury, sodium, nitrates, and chorine.  It probably contained solvents 913 

and other organic chemicals (LANL 2004a). 914 

Shafts.  Radioactive wastes included cement-stabilized americium, alkaline fluoride, and plant 915 

sludge.  Some shafts temporarily held wastewater.  Personal protective equipment and other 916 

contaminated items were also disposed of, including (LANL 2004a): 917 

• Shafts 3, 17, 18, 19, and 26 contain 3-foot diameter (0.9-meter-diameter) “bathyspheres” 918 

containing plutonium-239 and plutonium-240 and other mixed fission products.  Table I–8 919 

presents the plutonium-239 inventory contributed by the bathyspheres. 920 

                                                 
14 Remediation of the outfall SWMU (21-011k) has been completed (see Section I.2.7.6). 
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Table I–8  Plutonium-239 Disposed of in Material Disposal Area T Shaft Bathyspheres 921 

Shaft Number Plutonium-239 Bathysphere Inventory (grams) 

3 290 

17 342 

18 134 

19 245 

20 210 

Note:  To convert grams to ounces, multiply by 0.035274. 
 

• Shaft 17 contains six drums of cyanide salts fixed in asphalt. 922 

• Shafts 50 and 54 contain demolition debris from Filter Building 012. 923 

• Shafts 52 and 58 together contain four drums of uranium-233. 924 

Shaft-specific inventories (as of 2004) of plutonium-239, plutonium-238, plutonium-240, 925 

americium-241, uranium-233, and uranium-235 are listed in Table I–9, along with volumes of 926 

the plutonium cement pastes.  The shafts also contain mixed fission products (LANL 2004a).15 927 

Table I–9  Radionuclide Inventories and Cement Paste Volume by Shaft 928 

Shaft 
Cement Paste 

Volume (liters) 
Pu-239 
(grams) 

Pu-238 
(grams) 

Pu-240 
(grams) 

Am-241 
(grams) 

U-233 
(grams) 

U-235 
(grams) 

1 67,440 20.8 0.025 1.2 21 – – 

2 23,920 3.7 0.004 0.2 2.5 – – 

3 10,750 300.2 0.012 18 5.3 – – 

5 87,200 12 0.014 0.7 24.1 – – 

9 88,780 25 0.029 1.5 23.3 – – 

10 18,660 4 0.005 0.2 4.2 – – 

11 18,950 3.2 0.004 0.2 2.6 – – 

13 85,500 39.6 0.047 2.4 34.6 – – 

17 87,240 373.9 0.038 22.42 16.6 – – 

18 83,440 152.8 0.022 9.14 17.1 – – 

19 80,280 261.3 0.019 15.7 6.2 – – 

20 89,540 11.6 0.014 0.7 26.4 – – 

21 87,290 13.3 0.016 0.8 22.6 – – 

22 88,760 18.8 0.022 1.1 20 – – 

23 80,700 20.4 0.024 1.2 31.4 – – 

24 84,100 17.4 0.021 1 25 – – 

25 23,460 7.2 0.009 0.4 10 – – 

26 21,310 214.5 0.005 12.9 5.6 – – 

27 82,770 32.5 0.038 2 18.1 – – 

28 89,880 40.4 0.048 2.4 33.5 – – 

29 87,850 4.2 0.005 0.3 9.8 – – 

30 87,090 14 0.017 0.8 18.8 – – 

                                                 
15 In July 1976, the shafts were estimated to contain 7 curies of uranium-235, 47 of plutonium-238, 191 of plutonium-239, 
3,761 of americium-241, and 3 of mixed fission products (LANL 2004a). 
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Shaft 
Cement Paste 

Volume (liters) 
Pu-239 
(grams) 

Pu-238 
(grams) 

Pu-240 
(grams) 

Am-241 
(grams) 

U-233 
(grams) 

U-235 
(grams) 

31 25,900 3 0.003 0.2 2.9 – – 

32 22,510 5.4 0.006 0.3 9.4 – – 

33 90,490 24.8 0.029 1.5 20.5 – – 

34 89,270 11.4 0.013 0.7 21.3 – – 

35 87,730 16 0.019 1 25.3 – – 

36 89,410 12.4 0.015 0.7 25.9 – – 

41 68,600 20.5 0.024 1.2 18.1 – – 

42 32,730 4.2 0.005 0.3 2.5 – – 

43 89,000 28.1 0.033 1.7 29.5 – – 

44 87,890 14.5 0.017 0.9 21.2 – – 

46 82,540 33 0.039 2 35.6 – – 

47 35,100 16.6 0.02 1 15.5 – – 

48 65,760 21.7 0.026 1.3 23.4 – – 

49 92,800 62.2 0.073 3.7 49.4 – – 

50 72,290 18.5 0.022 1.1 21.2 – – 

51 38,620 11.4 0.013 0.7 11.7 – – 

53 71,610 28.7 0.034 1.7 33.9 – – 

55 90,600 45.9 0.054 2.8 26.7 – – 

56 83,870 23.9 0.028 1.4 32.6 – – 

57 37,200 19.1 0.023 1.1 11.9 – – 

59 77,400 44.2 0.052 2.7 31.1 – – 

60 90,460 38.2 0.045 2.3 33 – – 

70 52,400 79.9 0.094 4.8 29.8 – – 

75 52,800 32.9 0.039 2 35.4 – – 

76 52,600 56.7 0.067 3.4 53.1 – – 

78 49,800 7.6 0.009 0.5 0.8 – – 

80 56,300 20 0.024 1.2 4 – – 

82  8.9 0.01 0.5 2.4 – – 

83 18,000 19.6 0.023 1.2 4.8 – – 

84 37,700 9.5 0.011 0.6 0.3 – – 

87  7.7 0.009 0.5 0.4 – – 

Complex B 
(52, 58) 

64,690 34.2 0.04 2.1 20.1 713 – 

Complex A 
(6, 8, 54, 90, 91, 92, 94) 

125,630 99.8 0.118 6 79.6 – 713 

Total (grams): – 2,471 1.5 148 1,112 713 713 

Pu = plutonium, Am = americium, U = uranium. 
Note:  To convert liters to gallons, multiply by 0.26418; grams to ounces, multiply by 0.035274. 
Source:  LANL 2004a. 
 

Current Configuration.  The absorption beds and shafts are enclosed by a chain-link fence 929 

(except the southwest corner of Absorption Bed 1).  The surface is vegetated with weeds, grasses, 930 

chamisa bushes, and two young ponderosa pine trees (LANL 2004a).  MDA T has a downward 931 

slope from south to north.  Backfilling and grading have added 5 to 6 feet (1.5 to 1.8 meters) of 932 

soil to the original surface of the beds, shafts, and the retrievable waste storage area.  The 933 
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bottoms of the absorption beds are about 9 feet (2.7 meters) below current ground surface 934 

(LANL 2004a). 935 

MDA T is a complex site containing or contingent to several SWMUs, some active and some 936 

not.  In addition to buried and abandoned piping and lines from utilities and waste treatment and 937 

transfer operations, complex groupings of utility lines and corridors pass through MDA T.  A 938 

corridor of acid waste lines runs underground from the northwest corner of Building 257 to the 939 

southwest of former Building 035.  Waste drain lines also run from the northwest corner of 940 

Building 257 north to effluent tanks 112 and 113.  An acid waste line runs southeast from former 941 

Building 035 before angling northeast to the effluent tanks.  An acid waste line also runs from 942 

the southwest corner of former Building 035, under Building 257, and east out of MDA T.  A 943 

natural gas line runs east-west under Building 257 and along the south side of former Building 944 

035.  Main water lines run just south of the MDA T fence lines, with feeder lines north to former 945 

Building 035 and Building 257.  Aboveground electrical lines run just north of the MDA T fence 946 

line, splitting to the south between former Building 035 and Building 257, and to the east over 947 

tanks 112 and 113 and along the north side of Building 257.  Underground electrical lines run 948 

between former Building 035 and Building 247 (LANL 2004a). 949 

Site Investigations.  Pre-RFI site investigations at MDA T are summarized in the Operable Unit 950 

RFI Work Plan for TA-21 and in the February 2004 Investigation Work Plan for MDA T 951 

(LANL 1991, 2004a).  Pre-RFI investigations occurred in 1946, 1947, and 1948.  In 1953, the 952 

U.S. Geological Survey concluded that no appreciable horizontal migration of contamination had 953 

occurred.  From 1959 to 1961, the U.S. Army Corps of Engineers dug a test pit (caisson) next to 954 

Absorption Bed 1 and drilled six angled boreholes under the bed.  In 1960 and 1961, infiltration 955 

studies were performed by adding large quantities of raw liquid waste and ordinary tap water to 956 

Absorption Bed 1 (LANL 2004a). 957 

Additional boreholes were drilled in 1967 and 1974 to measure tuff moisture content.  958 

Paleochannels at depths of 15 to 25 feet (4.6 to 7.6 meters) were found.  Moisture migration 959 

studies occurred in 1978, and shallow soil sampling and radiological characterizations occurred 960 

in 1984 and 1986 (LANL 2004a).  Results of the field study initiated in 1978 showed plutonium 961 

and americium-241 at depths to 100 feet (30 meters) below ground surface (LANL 1984). 962 

Phase I RFIs collected surface soil samples in 1992, 1994, 1995, 1996, and 1997, as well as tuff 963 

samples from boreholes.  The following contaminants were found (LANL 2004a): 964 

• In the surface soil and shallow subsurface extending to DP Canyon, americium-241, 965 

plutonium-238, and plutonium-239 were elevated compared with background values. 966 

• In soil and subsurface soil and tuff samples from boreholes, several metals were detected 967 

above background values.  Levels of cadmium, copper, and nickel above background 968 

values were found near the influent line for Building 035 and at a nearby location. 969 

Additional work was proposed in the 2004 MDA T Investigation Work Plan:  a site-wide 970 

radiation mapping survey; sampling of drainage channels; borings to characterize release from 971 

the absorption beds and the possible presence of perched water and bedrock fractures; and further 972 

characterization of the area surrounding former Building 035 and existing Building 257 973 
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(LANL 2004a).  The Investigation Report for MDA T was completed and submitted to NMED 974 

on September 18, 2006. 975 

I.2.5.2.4 Material Disposal Area U 976 

MDA U is within a fenced, 0.2-acre (0.08-hectare) site north of Buildings 21-152 and 21-153 in 977 

DP East (Figure I–11).  It contains two absorption beds (SWMUs 21-017(a) and (b)). 978 

 979 

Figure I–11  Material Disposal Area U Showing Pipelines for Liquid Effluents 980 
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History of MDA U.  The absorption beds were used from 1948 to 1968 for disposal of liquid 981 

wastes (LANL 1991).  Each bed was 80 by 20 by 6 feet (24 by 6.1 by 1.8 meters) (LANL 2004k). 982 

The beds were filled with 24 inches (61 centimeters) of cobbles and overlain by 6 inches 983 

(15 centimeters) of gravel and 6 inches (15 centimeters) of sand.  Covering the sand was 984 

12 inches (30 centimeters) of soil (LANL 2004k).  Between the two beds was a distribution box 985 

(SWMU 21-017(c)) with lines leading to the beds (LANL 1999b).  Liquid waste included 986 

effluent from Buildings 21-152 and 21-153, and from 21-155, the Tritium Systems Test 987 

Assembly16 (LANL 2004k). 988 

Effluent from Buildings 21-152 and 21-153 was received until 1968 (LANL 2004k).  Effluent 989 

discharge from Building 21-155 presumably ceased at the same time.  In addition, until 1976 the 990 

west bed received water from a cooling tower for Building 21-155 (LANL 1991, 2004k).  991 

MDA U also received oil from precipitrons17 and from Building 21-152 floor drains 992 

(LANL 2004k). 993 

In 1985, the distribution box and lines were removed (LANL 1991), as was a portion of the line 994 

from the cooling tower (LANL 2004k).  A trench 20 feet (6.1 meters) wide, 100 feet (30 meters) 995 

long, and 4 to 13 feet (1.2 to 4.0 meters) deep was dug, and some, but not all, contaminated soil 996 

was removed.  After a plastic liner was placed in the trench to denote the excavation boundary, 997 

the trench was filled with soil.  The excavated area was covered with 6 inches (15 centimeters) of 998 

topsoil and drainage problems were remedied (LANL 1991). 999 

In 1987, ditches were placed along the south fence to prevent runon; additional topsoil, gravel 1000 

mulch, and seeds were deposited inside the fence; and brass markers were placed at the corners 1001 

of the site.  Additional collection ditches were excavated in 1990 to prevent runoff from the 1002 

surrounding area from flowing across MDA U (LANL 1991). 1003 

In 2001, exploratory trenches were dug across each absorption bed to find the plastic liner placed 1004 

over the excavated areas when the drain line and absorption bed material were removed in 1985.  1005 

Black plastic was found in the west absorption bed at a depth of 3.5 to 4 feet (1.1 to 1.2 meters).  1006 

Cobbles up to 20 inches (0.5 meters) in diameter were seen under the plastic.  In the east 1007 

absorption bed, a clear liner was found at about 3 feet 0.9 meter) below ground surface and a 1008 

black liner at 7 feet (2.1 meters), above a cobble layer (LANL 2006g). 1009 

Waste Inventory.  Between 1945 and 1968, the beds received 135,000 gallons (511,000 liters) 1010 

of liquid.  The primary radionuclide was polonium-210.18  The beds also received actinium-227, 1011 

plutonium, and tritium.  About 2.5 curies of actinium-227 were discharged in 1953, mainly 1012 

from Building 21-153.19  A 1946 memorandum referenced in the MDA U Investigation Work 1013 

Plan states that plutonium and polonium were measured in effluent discharged to the beds.  The 1014 

beds probably received inorganic materials, organic chemicals, acids, and oils (LANL 2004k). 1015 

Much of the contamination discharged to the beds has been removed. 1016 

                                                 
16 Building 21-155 (Tritium Systems Test Assembly) is not shown in Figure I–11. 
17 Precipitrons were air filters installed in the filter building, Building 21-153, and used to filter air exhausted from 
Building 21-152 (LANL 1991). 
18 Because polonium-210 has a half-life of 138.4 days, current inventories of polonium-210 are effectively nonexistent.  
Polonium-210 decays to stable lead. 
19 A filter building decommissioned in 1978. 
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Current Configuration.  MDA U is a grassy area, fenced to the north, east, and west by a 1017 

security fence, and to the south by an industrial site.  Building 21-153 was unused after March 1018 

1970 and demolished in 1978.  The effluent pipeline from Building 21-153 has been removed, 1019 

along with the pipeline from Sump 173 at Building 21-152.  Sump 173 remains (LANL 2004k). 1020 

Site Investigations.  Early site investigations included effluent sampling in 1946; surface soil 1021 

and water sampling in 1976; an investigation of soil, vegetation, and tar in 1980; a subsurface 1022 

investigation in 1983; and soil and vegetation sampling in 1984.  RFIs were conducted in 1992, 1023 

1994, 1998, and 2001.  Samples of soil and sediment found americium-241, plutonium-238, 1024 

plutonium-239, tritium, chromium, lead, mercury, uranium, and zinc in concentrations above 1025 

background values.  Organic chemicals were infrequently found in low concentrations 1026 

(LANL 2004k). 1027 

The 1998 and 2001 investigations sampled fill from the beds.  Tritium and uranium-234 were 1028 

found in levels above background values, and actinium-227 progeny were found in the eastern 1029 

beds.  The 1998 investigations found uranium-234, uranium-235, actinium-227 progeny, and 1030 

tritium in boreholes.  Subsurface samples found aluminum, arsenic, barium, beryllium, 1031 

chromium, copper, lead, manganese, and mercury at levels above background values.  Subsurface 1032 

pore-gas samples showed numerous low-level detections of organic chemicals (LANL 2004k). 1033 

Field investigations in 2005 included characterization drilling and logging of nine boreholes, 1034 

continuous core sampling in 5-foot (1.5-meter) intervals, field screening for radiation and volatile 1035 

organic compounds, collecting surface and subsurface samples for chemical characterization, and 1036 

collecting subsurface samples for geotechnical characterization. 1037 

In the 2006 Investigation Report for MDA U, LANL staff concluded that the nature and extent of 1038 

contamination in surface and subsurface media had been defined, and that no perched saturation 1039 

zones existed under the site.  LANL staff also concluded that neither additional corrective action 1040 

nor further characterization was warranted.  LANL staff recommended that the three SWMUs 1041 

within the MDA U boundary be designated as “complete with controls,” the controls being the 1042 

maintenance of the land use as industrial (LANL 2006g).  On September 28, 2006, NMED 1043 

approved the Investigation Report and issued a Corrective Action Complete with Controls 1044 

certification of completion for SWMUs 21-017(a-c) and 21-022(f) pursuant to the Consent Order 1045 

(NMED 2006b). 1046 

I.2.5.3 Technical Area 49:  Material Disposal Area AB 1047 

Created in 1959 from TA-15, TA-49 is on the southwestern edge of LANL (see Figure I–1).  1048 

MDA AB is on Frijoles Mesa. 1049 

1050 
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History.  Beginning in the fall of 1959, underground hydronuclear experiments were conducted 1050 

to investigate the possibility of a nuclear yield from accidental detonation of a nuclear weapon’s 1051 

high explosive component.  Experiments were conducted through August 1961 (LANL 1992b), 1052 

mainly in four underground shaft areas (Areas 1-4) to which Areas 2A and 2B were added.  1053 

(These six areas, plus an area of surface contamination, compose MDA AB.)  A site diagram 1054 

(Figure I–12) shows the areas containing the hydronuclear shafts, central control area, 1055 

supporting areas, and other nearby PRSs and site features (LANL 1992b), including:20  1056 

• Areas 1, 2, 2A, 2B, 3, and 4:  SWMUs 49-001(a-f) 1057 

• Surface contamination, particularly in Area 2:  SWMU 49-001(g) 1058 

• Area 5, central control area:  SWMU 49-008(a), soil contamination; SWMU 49-005(b), a 1059 

small landfill; and SWMU 49-006, a sump 1060 

• Area 6, open burning/landfill area:  SWMU 49-004 1061 

• Area 10, underground experimental area: SWMU 49-002, the experimental area; and 1062 

SWMU 49-005(a), a small nearby landfill 1063 

• Area 11, radiochemistry and small-scale shot area:  SWMU 49-008(c), soil contamination; 1064 

and SWMU 49-003, inactive leach field and drain lines 1065 

• Area 12, Bottle House Area:  SWMU 49-008(d), soil contamination 1066 

Areas 1, 2, 2A, 2B, 3, and 4.  Between January 1960 and August 1961, about 4 dozen 1067 

hydronuclear, calibration, and equation of state experiments were conducted.  At least 23 1068 

additional underground containment, equipment development, and mockup experiments were 1069 

conducted using high explosives, and, in a few cases, small quantities of uranium-238 or 1070 

radioactive tracer.  The experiments caused explosive dispersal of uranium-235, plutonium-239, 1071 

lead, beryllium, and uranium-238 at the bottoms of backfilled shafts that varied in depth from 31 1072 

to 142 feet (9.4 to 43 meters) (LANL 1992b).  Some experiments used radioactive tracers, and 1073 

many experiments with and without special nuclear material used uranium-238.  The maximum 1074 

fission energy released in any experiment equaled only a few tenths of a pound of high explosive 1075 

(LANL 1992b).  Less than 10 millicuries of fission products probably remain, and only a few 1076 

curies of tritium were expended.  Special nuclear material was never used in Area 3 1077 

(LANL 1992b). 1078 

Essentially all of the contamination is deep underground.  Most contaminants are confined to 1079 

within maximum radii of 10 to 15 feet (3.0 to 4.6 meters) from detonation points.  Small levels 1080 

of surface contamination in Area 2 resulted from inadvertent drilling into a subsurface region 1081 

contaminated from a previous experiment (LANL 1992b). 1082 

1083 

                                                 
20 Also shown on Figure I–12 is the Hazardous Devices Team training area (HDT Area).  Remediation of SWMU 49-007(b) is 
administratively complete (LANL 2005a). 
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Before the experiments began, deep test wells were drilled into the main aquifer to determine the 1084 

thickness of the tuff and volcanic sediments, hydrologic characteristics of the main aquifer, and 1085 

presence of perched water (none was found).  Two other deep boreholes were drilled that did not 1086 

penetrate the aquifer.  Four boreholes were drilled to depths from 300 to 500 feet (91 to 1087 

152 meters) to map the geologic and hydrologic characteristics of the underlying tuff (Core Holes 1088 

1 through 4).  These holes are used for subsurface monitoring.  A large but unquantified volume 1089 

of drilling fluid was lost in Core Hole 2.  Perhaps several million gallons of fluids were also lost 1090 

in deep test well DT-5A below a level of 285 feet (87 meters) (LANL 1992b). 1091 

Before the underground experiments were conducted, containment experiments using “quarter-1092 

scale” quantities of high explosive occurred in Area 11.  Subsequently, “full-scale” containment 1093 

experiments occurred in Areas 1, 2, 3, and 4 using much larger quantities of high explosive than 1094 

those in ensuing experiments (LANL 1992b).21 1095 

Experimental holes in Areas 1, 2, 3, and 4 were spaced at 25-foot (7.6-meter) intervals on 1096 

100-foot (30-meter) square grid patterns.  Areas 2A and 2B have irregular shapes.  Experimental 1097 

holes were typically 6 feet (1.8 meters) in diameter and ranged in depth from 31 to 142 feet 1098 

(9.4 to 43 meters).  Experimental holes were not drilled at all grid locations.  Some of the holes 1099 

were backfilled without further use and some were used to bury contaminated debris 1100 

(LANL 1992b). 1101 

Associated with many experimental holes were small-diameter holes containing pipes leading 1102 

from the shafts to steel boxes near the ground surface.  The boxes collected samples of 1103 

radioactive particles entrained in explosive gases.  Recovery of sample collection devices from 1104 

the boxes occasionally caused localized surface contamination that was cleaned to field detection 1105 

limits or covered with soil.  Pipes connected the boxes to large-diameter gas expansion holes.  1106 

Each gas expansion hole served several experimental holes (LANL 1992b). 1107 

Researchers typically placed an experimental configuration in the bottom of a hole, installed 1108 

instrument cables leading to the surface, and backfilled the hole with sand and crushed tuff.  The 1109 

down-hole package usually included substantial amounts of metallic lead.  After completing 1110 

measurements and sample collection, researchers severed the cables and backfilled hole 1111 

subsidence.  Holes containing special nuclear material were capped with concrete.  The steel 1112 

sampling boxes were usually filled with concrete and left in place.  Researchers usually 1113 

disconnected the sampling pipes from the sampling box and expansion hole and then reused or 1114 

buried them in pipe dump holes, 3 feet (0.9 meters) in diameter by 30 feet (9.1 meters) deep, 1115 

around the experimental area.  At least four dump holes were drilled in Area 2B.  Similar holes 1116 

may exist in other areas (LANL 1992b). 1117 

Large concrete shields were used to minimize radiation exposure from a pulsing neutron source.  1118 

The shields may have been activated with short-lived radionuclides.  Monitoring with routine 1119 

field instrumentation has found no detectable levels of surface contamination.  Approximately 1120 

10 of these shields remain (LANL 1992b). 1121 

                                                 
21 Containment experiments characterized the extent to which the detonations would fracture the tuff in the vicinity of the 
detonation points (LANL 1992b). 
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The most significant contamination incident occurred in 1960 during the drilling of Hole 2-M in 1122 

Area 2.  After contamination was found, equipment that could not be decontaminated, or was of 1123 

little value was placed in Hole 2-M along with contaminated surface soil.  Other contaminated 1124 

items were disposed of (LANL 1992b). 1125 

In January 1961, all open holes were filled with sand and crushed tuff, and the surface of Area 2 1126 

was capped with compacted clay and gravel.  Historical estimates of the fill thickness in Area 2 1127 

range from 1 to 6 feet (0.3 to 1.8 meters), and a field inspection suggested a maximum fill 1128 

thickness of 6 feet (1.8 meters).  The cap was extended 12.5 feet (3.8 meters) beyond the 1129 

outermost shafts and, in September 1961, paved with asphalt.  Near-surface contamination was 1130 

left beneath the asphalt.  In 1977, the La Mesa forest fire burned over most of TA-49, destroying 1131 

essentially all remaining combustible structures at the site (LANL 1992b). 1132 

In March 1975, collapse of asphalt over backfilled Hole 2-M left a hole 6 by 3 by 4 feet deep 1133 

(1.8 by 0.9 by 1.2 meters deep) in the asphalt and underlying fill.  This opening may have caused 1134 

the 50 feet (15 meters) of standing water seen in 1975 in Core Hole 2.  In September 1976, the 1135 

opening over Hole 2-M was filled and the pad covering Area 2 was repaved with additional 1136 

asphalt.  Samples of water bailed from Core Hole 2 in 1977 and 1978 showed plutonium-239 in 1137 

concentrations of 1.7 to 3.1 picocuries per gram, indicating that water in Core Hole 2 had 1138 

contacted contamination beneath Area 2.  The contaminated water presumably moved through 1139 

fractures to the Core Hole 2 borehole and traveled down the annular spacing between the casing 1140 

and the borehole.  Alternatively, the enhanced infiltration caused by the collapsed hole created 1141 

saturated soil conditions that extended laterally to the Core Hole 2 borehole and then traveled 1142 

down the annular spacing between the casing and the borehole. 1143 

About 150 feet (46 meters) of standing water was measured in Core Hole 2 on several occasions 1144 

in 1979 and 1980.  Water from several levels was bailed from Core Hole 2 and plutonium was 1145 

found in concentrations of from 0.1 to 5.5 picocuries per liter in filtered water samples, and from 1146 

0.54 to 0.72 picocuries per gram in suspended sediment samples.  Core Hole 2 was bailed dry in 1147 

June 1980 and from 1980 through 1987, Core Holes 1 through 4 were checked annually for 1148 

standing water.  No standing water was found.  In 1981, the upper 2 feet (0.6 meters) of sand in 1149 

the sand-filled shafts in Areas 2A and 2B was replaced with concrete.  In May 1991, when 1150 

vegetation was seen growing through cracks in the asphalt, Core Hole 2 contained 100 feet 1151 

(30 meters) of standing water.  In November 1991, cracks in the asphalt were resealed, and 1152 

through the summer and fall of 1991 and spring of 1992, the water level in Core Hole 2 was 1153 

measured on about a monthly basis.  The water level during this time remained fairly stable.  In 1154 

December 1991, a transducer was installed in Core Hole 2 for continuous monitoring of the 1155 

water level, which remained stable through April 1992.  This water level stability suggested that 1156 

the response to the summer 1991 rainfall and spring 1992 snowmelt was sluggish.  Water 1157 

analyses for a bailed sample from Core Hole 2 in May 1991 showed low but measurable 1158 

concentrations of plutonium (LANL 1992b). 1159 

In 1998 and 1999, LANL performed an interim action at Areas 2, 2A, and 2B to:  (1) plug and 1160 

abandon Core Hole 2 and two other boreholes; (2) remove asphalt from Area 2; (3) install an 1161 

evapotranspiration cover consisting of a layer of clean, crushed tuff, topsoil, shallow-rooted 1162 

grass, and gravel for erosion protection; (4) cover part of the site and vicinity with a biointrusion 1163 

barrier; (5) install a silt fence surrounding the new evapotranspiration cover; and (6) install a run-1164 
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on diversion channel (LANL 1998a, 1999a, 1999c).  In February 2000, a moisture monitoring 1165 

system was installed to monitor the new evapotranspiration cover at Area 2.  Moisture 1166 

monitoring continues as required by the Consent Order. 1167 

In May 2000, the Cerro Grande forest fire burned the western and northern edges of TA-49, but 1168 

did not burn vegetation or structures at MDA AB or Area 11 (Mason et al. 2002). 1169 

Area 5.  As the main control area, Area 5 contained several structures that were removed or 1170 

destroyed between 1961 and 1984, including the tower.  Other structures were destroyed in June 1171 

1977 by the La Mesa forest fire (LANL 1992b).  Some of the debris collected during the 1984 1172 

cleanup of Area 5 was likely disposed of in a pit 10 by 10 by 10 feet deep (3 by 3 by 3 meters 1173 

deep) in Area 5 (SWMU 49-005(b)) (LANL 2005c). 1174 

Area 6.  Area 6 occupies a 150- by 700-foot (46- by 213-meter) area.  Area 6 included storage 1175 

and office structures, although all structures were removed by 1977.  In addition, a 400-square-1176 

foot (37-square-meter) “boneyard” stored lumber, fencing, and steel.  Some materials may have 1177 

been radioactively contaminated.  AOC 49-008(b) consists of contaminated surface soil 1178 

(LANL 2005c). 1179 

The landfill in Area 6 (SWMU 49-004) was used from late 1959 to mid-1961 to burn 1180 

construction wastes and to bury uncontaminated residues.  The landfill was reopened in 1971 and 1181 

1984.  A trench 30 by 100 by 15 feet deep (9.1 by 30 by 4.5 meters deep) was dug for burial of 1182 

uncontaminated debris.  Assessments of surface contamination in the landfill have found 1183 

transuranic isotopes as well as lead and beryllium.  A 1991 geophysical survey indicated a 1184 

landfill surface area of 35 by 200 feet (11 by 61 meters).  The survey found several magnetic and 1185 

electromagnetic anomalies.  The survey suggested that the buried objects were covered by 4 feet 1186 

(1.2 meters) of overburden (LANL 1992b). 1187 

Area 10.  Used for calibration tests, Area 10 contains an inactive underground experimental 1188 

chamber and two shafts (AOC 49-002), each 6 to 7 feet (1.8 to 21 meters) in diameter and 64 feet 1189 

(20 meters) deep and connected at the bottom by a tunnel.  One shaft contains an elevator.  In the 1190 

other shaft, a pulsed neutron source irradiated calibration samples placed within a 14-foot 1191 

(4.3 meter-diameter) by 10-foot high (3.0-meter-high) room lined with reinforced concrete faced 1192 

with steel plate.  A hydraulic lift platform at the bottom of the calibration room connects to a 1193 

hydraulic oil reservoir at the surface.  A concrete pad at the tops of both shafts provides a 1194 

foundation for the elevator building and shielding wall (LANL 2005c). 1195 

East of Area 10 is an inactive landfill (SWMU 49-005(a)).  The landfill is 50 to 100 feet (15 to 1196 

30 meters) northeast of the Area 10 experimental chamber and shafts.  The landfill was built in 1197 

1984 as a disposal area for debris from the 1984 general surface cleanup of TA-49.  The wastes 1198 

were primarily wood and small pieces of metal (LANL 2005c). 1199 

Area 11.  Area 11 is a 220- by 300-foot (67- by 91-meter) area, 700 feet (213 meters) west of the 1200 

main MDA AB shafts, where radiochemistry and small-scale containment experiments took 1201 

place (LANL 2005c).  Containment experiments took place at the bottoms of thirteen 10-inch 1202 

(25-centimeter-diameter) by 12-foot-deep (3.7-meter-deep) vertical holes encased in steel and 1203 

backfilled with sand.  Some of the shots used irradiated uranium-238 as a tracer.  A maximum of 1204 
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10.5 grams (0.4 ounces) of uranium was used, and the irradiated samples contained microcurie 1205 

levels of neptunium-239.  Some holes may have contained lead and some holes were partially 1206 

backfilled with concrete.  Ten-inch-diameter (25-centimeter-diameter) casing from two capped 1207 

holes extends above the ground surface (LANL 1992b). 1208 

Area 12.  Area 12 historically featured confinement experiments where high explosive was 1209 

detonated in sealed metal “bottles” (up to 5 feet [1.5 meters] in diameter by 16 feet [4.9 meters] 1210 

long) placed in a shaft 30 feet (9.1 meters) deep.  The Bottle House, one of two remaining 1211 

surface structures, surrounded the shaft.  Roughly 26 experiments used a few kilograms of 1212 

uranium-238.  Six used a few microcuries of irradiated uranium tracer.  Area 12 then supported 1213 

operations at the nearby Cable Pull Test Facility, built in the early 1960s.  The Bottle House shaft 1214 

was backfilled with crushed tuff (LANL 1992b). 1215 

Waste Inventory 1216 

Areas 1, 2, 2A, 2B, 3, and 4.  Inventories of plutonium and uranium in each of the experimental 1217 

areas (as of 1992) are summarized in Table I–10.  The experimental areas may also contain 1218 

small quantities of fission products (less than 10 millicuries) and ingrown americium-241 (about 1219 

0.33 pounds [0.15 kilograms] in 1992).  The experimental shafts contain approximately 1220 

24 pounds (11 kilograms) of beryllium and possibly more than 198,000 pounds 1221 

(90,000 kilograms) of lead (LANL 1992b).   1222 

Table I–10  Material Disposal Area AB Principal Radionuclides Inventories 1223 

MDA AB Area SWMU Number a 
Plutonium b 

(kilograms) 
Uranium-235 
(kilograms) 

Uranium-238 
(kilograms) 

Area 1 49-001(a) 1.06 0.00 62.3 

Area 2 49-001(b) 12.62 47.4 52.5 

Area 2A 49-001(c) 3.75 9.8 10.6 

Area 2B 49-001(d) 5.67 6.4 14.7 

Area 3 49-001(e) 0.00 0.005 0.030 

Area 4 49-001(f) 17.04 29.4 29.0 

Total 40.14 93.0 169.1 

MDA = material disposal area, SWMU = solid waste management unit. 
a SWMU 49-001(g) comprises surface contamination at the experimental areas. 
b Plutonium isotopic composition in weight-percent:  plutonium-239 (93.5 - 94.2 percent); plutonium-240 

(5.30 - 6.05 percent); plutonium-241 (0.458 - 0.563 percent).  Plutonium-241 decays to americium-241. 
Note:  To convert kilograms to pounds, multiply by 2.2046. 
Source:  LANL 1992b. 
 

The Hole 2-M incident probably caused the radionuclides seen in surface soils around the Area 2 1224 

pad and just outside the Area 2 exclusionary fence (SWMU 49-001(g)).  About 0.8 acre 1225 

(0.3 hectare) may be contaminated with plutonium and americium (LANL 1992b). 1226 

Area 5.  Only small amounts of hazardous or radioactive materials could have been released to 1227 

soil.  A few hundred gallons of photographic solutions may have been released to sumps or 1228 

nearby soil (LANL 1992b). 1229 

Area 6.  The landfill may contain lead or beryllium but probably contains little radioactive 1230 

material (LANL 2002g). 1231 
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Area 10.  Materials used in calibration tests included uranium, beryllium, and lead shielding.  1232 

Milligram quantities of enriched uranium were occasionally released, albeit generally recovered.  1233 

The pulsed neutron source may have activated surrounding soils and structures, but activation 1234 

products should be significantly decayed.  The hydraulic oil in the lift system was not reported to 1235 

contain PCBs.  After 1961, hazardous materials were not used.  Materials disposed of in the 1236 

nearby landfill (SWMU 49-005(a)) were mainly wood and metal (LANL 2005c). 1237 

Area 11.  Elevated levels of radioactivity have been measured near the east end of the former 1238 

radiochemistry building.  Small levels of radioactivity may be in the vicinity of the leach field.  A 1239 

1991 geophysical survey suggested near-surface piping and electrically conductive areas possibly 1240 

related to subsurface chemical contamination or elevated moisture levels.  Buried metal was 1241 

found in the small-shot area (LANL 1992b). 1242 

Area 12.  Surface contaminants are at low levels and have discontinuous distributions 1243 

(LANL 1992b). 1244 

Current Configuration 1245 

Areas 1, 2, 2A, 2B, 3, and 4.  All six areas are covered with native soil and vegetation.  Few 1246 

aboveground structures remain.  All areas except Area 3 are fenced.  Aboveground pipes exist in 1247 

Area 3, as do exposed patches of concrete.  Piping to a gas expansion hole remains in Area 4 1248 

(LANL 1992b).  Pipe interiors are contaminated (LANL 1992b). 1249 

Depths of MDA AB test and support shafts are shown in Table I–11.  The shafts include shot 1250 

holes, pipe dump holes, gas expression holes, and unused holes (either backfilled or proposed, 1251 

but not excavated).  This table does not list all possible subsurface contamination such as pipe 1252 

dump holes, buried pipes, and sampling boxes.  The individual down-hole assemblies in the 1253 

experimental shafts weighed as much as 8 tons (7.3 metric tons) and consisted of cable, steel, 1254 

iron, aluminum, and other structural materials (LANL 1992b). 1255 

A crushed-tuff evapotranspiration cover has been installed at Areas 2, 2A, and 2B.  During 1256 

February and March 2000, the LANL environmental restoration project installed three new 1257 

shallow neutron access holes and two time-domain-reflectometry arrays in the cover and initiated 1258 

monthly moisture monitoring to track the cover performance (LANL 2000a). 1259 

Area 5.  The only surface structures now in Area 5 are the observation well enclosure and the 1260 

concrete pads from the former transformer station and the photographic tower.  Small amounts of 1261 

metallic debris and lead bricks remain (LANL 1992b). 1262 

Area 6.  A 1991 geophysical survey showed the footprint of the landfill trench to be 35 by 1263 

330 feet (11 by 101 meters).  The RFI Work Plan describes four open trenches that are west and 1264 

southwest of the landfill trench (SWMU 49-004).  These previously undocumented trenches may 1265 

predate activities at TA-49.  The trenches are 10 feet wide by 4 to 6 feet deep by 50 to 100 feet 1266 

long (3.0 by 1.2 to 1.8 by 15 to 30 meters).  One trench had been backfilled and one passes 1267 

through prehistoric ruins (LANL 2005c).  Area 6 currently supports microwave research. 1268 

1269 
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Table I–11  Material Disposal Area AB Test and Support Shaft Depths 1269 

Area 1 Area 2 Area 2A Area 2B Area 3 Area 4 

1-A 58 a 2-A 54 2A-E 58 2B-A 58 3-A 87 4-A 88 

1-B 31 2-B 54 2A-J 58 2B-B 58 3-B 57 4-B 101 

1-C 51 2-C 30 2A-O 58 2B-C 57 3-C 88 4-C 58 

1-D 31 2-D 57 2A-T 58 2B-D 3-D 88 4-D 108 

1-E 50 2-E 53 2A-Y 58 2B-E 3-E 88 4-E 78 

1-F 50 2-F 57 2A-Z 57 2B-F 3-F 88 4-F 78 

1-G 31 2-G  – 2B-G 3-G 142 4-G 

1-H  2-H 57 – 2B-H 58 3-H 4-H 88 

1-I 31 2-I 57 – 2B-I 3-I 4-I 

1-J 58 2-J 57 – 2B-J 57 3-J 142 4-J 88 

1-K 85 2-K 68 – 2B-K 3-K 142 4-K 88 

1-L 31 2-L 57 – 2B-L 58 3-L 4-L 

1-M 31 2-M 58 – 2B-M 3-M 4-M 88 

1-N 31 2-N 57 – 2B-N 3-N 4-N 

1-O 85 2-O 57 – 2B-O 3-O 4-O 84 

1-P 58 2-P 57 – 2B-P 3-P 4-P 88 

1-Q 31 2-Q 57 – 2B-Q 3-Q 4-Q 

1-R  31 2-R – 2B-R 3-R 4-R 78 

1-S 31 2-S 57 – 2B-S 3-S 4-S 

1-T 58 2-T 57 – 2B-T 78 3-T 4-T 78 

1-U 58 2-U 52 – 2B-U  3-U 88 4-U 108 

1-V  2-V 57 – 2B-V 58 3-V 88 4-V 

1-W 58 2-W 57 – 2B-W 3-W 4-W 78 

1-X  2-X 57 – 2B-X 78 3-X 4-X 

1-Y 80 2-Y 78 – 2B-Y 58 3-Y 108 4-Y 78 

– – – 2B-Z 60 – 4-Z 70 
a Notation:  The first set (1-A) identifies the shaft.  The second set is the nominal shaft depth in feet. 
Note:  To convert feet to meters, multiply by 0.3048. 
 

Area 10.  The elevator building has been removed.  The concrete pad remains, as do concrete 1270 

radiation shields at the top of the calibration shaft.  The entrances to both shafts are covered with 1271 

concrete blocks.  The elevator shaft is open and the calibration shaft has been backfilled.  The 1272 

hydraulic oil reservoir has been removed (LANL 2005c). 1273 

Area 11.  In 1970 and 1971, radiochemistry structures were decontaminated, demolished, and 1274 

removed.  The subsurface leach field and drain line remain (LANL 1992b). 1275 

Area 12.  All structures have been removed except for the Bottle House and the Cable Pull Test 1276 

Facility.  Current use of Area 12 is limited to air monitoring and occasional use of portable 1277 

microwave experimental equipment in the roadway between Areas 10 and 12 (LANL 1992b). 1278 

1279 
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Site Investigations.  Site characterization and monitoring began in 1959.  Early studies analyzed 1279 

information from boreholes drilled in and near the experimental areas and from the three 1280 

observation holes.  A 1987 survey found surface contamination at Areas 1, 3, and 4 and in the 1281 

northeast corner of the Area 2 pad.  The contamination was apparently caused by exhumation of 1282 

contaminated soil by gophers.  A 1991 geophysical study in Area 4 was limited by interference 1283 

from the chain-link perimeter fence and from buried metallic debris.  Additional site 1284 

investigations have been conducted for Areas 5, 6, 11, and 12 up to the early 1990s as 1285 

summarized in the RFI Work Plan for Operable Unit 1144 (LANL 1992b). 1286 

More recent site investigations are summarized below. 1287 

Areas 1, 2, 2A, 2B, 3, and 4.  The Phase I RFIs in 1993 and 1994 included installation and 1288 

sampling of four shallow and three deep boreholes and collection of surface samples at Area 2.  1289 

In 1999, an interim measure and best management practices program was conducted at Areas 2, 1290 

2A, and 2B and the contaminated area northeast of Area 2 (LANL 2005c). 1291 

Area 5.  A 1995 Phase I RFI was conducted at AOC 49-008(a).  The RFI report recommended no 1292 

further action, although it indicated that the site would be evaluated for ecological risks.  In 1997, 1293 

EPA Region 6 nonconcurred with the recommendation and recommended additional 1294 

characterization.  During 1995, a Phase I RFI was conducted at the Area 5 sump 1295 

(SWMU 49-006).  Based on a human health risk-based screening assessment, the RFI report 1296 

recommended no further action, although it indicated that the site would be evaluated for 1297 

ecological risks.  EPA concurred with the recommendation.  In 2002, a Supplemental Sampling 1298 

and Analysis Plan for Areas 5, 6, and 10 was prepared (LANL 2005c). 1299 

Area 6.  In 1995, a Phase I RFI was conducted at the open burning/landfill area (SWMU 49-004). 1300 

The RFI report recommended no further action, although it indicated that the site would be 1301 

evaluated for ecological risks.  EPA Region 6 nonconcurred with the recommendation and called 1302 

for Phase II sampling.  In 1996, a Phase I RFI was conducted for AOC 49-008(b) (LANL 2005c). 1303 

Area 10.  In 1995, a Phase I RFI was conducted at the experimental chamber and shaft 1304 

(AOC 49-002).  The RFI report recommended no further action, although it indicated that the site 1305 

would be evaluated for ecological risks.  EPA Region 6 concurred with the recommendation 1306 

(LANL 2005c).  Regarding the nearby landfill (SWMU 49-005(a)), a Phase I RFI was conducted 1307 

during 1995 and 1996 (LANL 2005c). 1308 

Area 11.  A 1995 Phase I RFI for the area of soil contamination (AOC 49-008(c)) performed 1309 

radiation surveys and collected surface and subsurface samples.  No further action was 1310 

recommended, although the RFI report indicated that the site would be evaluated for ecological 1311 

risks.  EPA Region 6 nonconcurred with the recommendation (LANL 2005c).  Regarding the 1312 

leach field (SWMU 49-003), 13 shallow subsurface samples were collected during a 1995 1313 

Phase I RFI (LANL 2005c). 1314 

Area 12.  In 1995, Phase I RFI sampling found radiation levels above background values at four 1315 

survey points around the Bottle House.  Copper and silver were found above background values 1316 

in soil samples.  Radionuclides were found above background values and uranium was present 1317 

above screening action levels.  Five organic chemicals were found.  In 1997, a voluntary 1318 
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corrective action was conducted to remove the soils around the Bottle House.  Additional soil 1319 

removal occurred in 1998 (LANL 2005c). 1320 

I.2.5.4 Technical Area 50:  Material Disposal Area C 1321 

TA-50 is on Mesita del Buey.  TA-50 was developed for waste management activities because of 1322 

limitations in disposal capacity in other areas, because of a plan to develop LANL to the south, 1323 

and because of the 1948 fire in MDA B (see Section I.2.5.2.2).  TA-50 includes inactive MDA C 1324 

(Figure I–13) (DOE 1999a, LANL 1999b, 2006k). 1325 

History of MDA C.  MDA C is adjacent to waste management facilities to the north, while Ten 1326 

Site Canyon is to the northeast. 1327 

MDA C was used from 1948 to 1965.  In 1963, the Radioactive Liquid Waste Treatment Facility 1328 

(Building 50-1) was built to the north of MDA C.  Additional facilities near MDA C include the 1329 

Waste Characterization, Reduction, and Repackaging Facility (Building 50-69), built in 1983. 22  1330 

Liquid wastes from these facilities are piped to the Radioactive Liquid Waste Treatment Facility 1331 

(LANL 1992c). 1332 

MDA C (SWMU 50-009) comprises seven pits, including one chemical pit, and 108 shafts.  The 1333 

disposal units are within a site covering 11.8 acres (4.8 hectares) (LANL 1999b).  All pits and 1334 

shafts were dug into the overlying soil and the Tshirege Member of the Bandelier Tuff 1335 

(LANL 2003k).  The MDA C disposal unit dimensions and periods of operation are shown in 1336 

Table I–12 (LANL 2003k).  Except for 10 shafts, all disposal units are unlined.  The shafts were 1337 

placed in three groups.  The first group of 12 shafts was dug between and parallel to Pits 4 and 5; 1338 

the second group of 55 shafts was dug between and parallel to Pits 1 and 3; the third group of 1339 

40 shafts was dug in two lines perpendicular to the western ends of Pits 1 through 5.  The 1340 

strontium-90 disposal shaft was dug at the southwest corner of Pit 1 (LANL 2003k).  (Shaft 1341 

designation numbers do not reflect their sequence of use.) 1342 

Limited disposals may have been made following 1966.  The last mention of MDA C in quarterly 1343 

and annual waste disposal reports was in 1968.  The last shaft (Shaft 89) was plugged on 1344 

April 8, 1974 (Rogers 1977). 1345 

The pits were filled with wastes arriving in a variety of containers (Rogers 1977).  Routine 1346 

radioactive trash consisted of cardboard boxes, 5-mil plastic bags from chemistry laboratories, 1347 

and 55-gallon (0.21-cubic-meter) barrels of sludge from wastewater treatment plants in TA-21 1348 

and TA-45 (LANL 2003k).  Nonroutine waste included debris from the demolition of the Bayo 1349 

Site and TA-1, classified materials, and tuballoy (a uranium alloy) chips (LANL 2003k).  1350 

Hazardous constituents and uncontaminated classified material were buried with radioactive 1351 

waste.  A 1959 memorandum complains that much of the waste in one of the pits (probably Pit 6) 1352 

was outdated technical badges and safety film.  Chemicals were commonly burned in the 1353 

chemical pit (Rogers 1977). 1354 

1355 

                                                 
22 Not shown in Figure I–13 is the Radioactive Materials Research, Operations, and Demonstration Facility (Building 50-37), 
built in 1975.  The facility is now called the Actinide Research and Teaching Integration Center. 
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Table I–12  Approximate Dimensions of Material Disposal Area C Disposal Units 1356 

Disposal Unit Dimensions (feet) a Period of Operation 
Pit 1 610 × 40 × 25 1948 to 1951 

Pit 2 610 × 40 × 25 1950 to 1951 

Pit 3 610 × 40 × 25 1951 to 1953 

Pit 4 610 × 40 × 25 1951 to 1955 

Pit 5 705 × 110 × 18 1953 to 1959 

Pit 6 505 × 100 × 25 1956 to 1959 

Chemical Pit 180 × 25 × 12 1960 to 1964 

Shaft Group 1 (12 shafts; numbers 56-67) 2 × 10 1959 

Shaft Group 2 (55 shafts; numbers 1-55) 2 × 15 1959 to 1967 

Shaft Group 3 (40 shafts; numbers 68-107) 1-2 × 20-25 b 1962 to 1966 

Shaft 108 (strontium-90 disposal shaft) Unknown 1950s or 1960s 
a Pit dimensions are length by width by depth; shaft dimensions are diameter by depth.  Dimensions are approximate. 
b Shafts 98-107 are 1 foot in diameter and are lined with 12-inch thick concrete.  Shafts 68-97 are 2 feet in diameter and are 

unlined. 
Note:  To convert feet to meters, multiply by 0.3048. 
Source:  LANL 2003k. 
 

At first, the waste was covered once a week to reduce the danger of fire, but operating practices 1357 

were changed in 1957.  Wastes were then backfilled when a single layer of waste covered about 1358 

half the width of the pit, reducing the risk of fire as well as the amount of waste that could be 1359 

placed in a pit (Rogers 1977).  The MDA C Investigation Work Plan references a 1959 1360 

memorandum stating that Pit 6 received 10,000 cubic yards (7,645 cubic meters) of waste and 1361 

24,000 cubic yards (18,300 cubic meters) of fill, for an approximate ratio of 2.5 cubic yards 1362 

(1.9 cubic meters) of fill to 1 cubic yard (0.76 cubic meters) of waste (LANL 2003k). 1363 

The shafts were used for disposal of “beta-gamma waste,” mostly from the Chemical Metallurgy 1364 

Research Building at TA-3 (Rogers 1977, LANL 2003k).  Before February 1958, when the first 1365 

shafts were drilled, beta-gamma waste was taken to a disposal pit where the waste was placed in 1366 

a hole dug into the bottom of the pit and covered.  After the shafts were opened, containers of 1367 

waste were transported to the disposal area in lead transfer casks and dropped into the disposal 1368 

shafts.  By 1967, filled disposal shafts were routinely topped with concrete (Rogers 1977). 1369 

Five fires occurred at MDA C between 1950 and 1958.  The first, in November 1950, involved 1370 

material that had been placed in one of the pits.  The second, in June 1952, involved one box as it 1371 

was being unloaded.  The third, in March 1953, involved containers that had been placed in the 1372 

pit prior to being covered with backfill.  The fourth, in April 1953, involved a single, smoking 1373 

box from Sigma Building.  The final fire, in November 1958 involved two boxes; the suspected 1374 

cause was the presence of a volatile, flammable chemical such as acetone (Rogers 1977). 1375 

In 1974, most of the MDA C surface was covered with crushed tuff and fill, and the new surface 1376 

was recontoured and seeded with grass.  Localized surface subsidence on the north boundary of 1377 

Pit 6 was seen in 2002.  The subsidence produced a hole along an asphalt drainage carrying 1378 

runoff to Ten Site Canyon and may have promoted infiltration of stormwater into Pit 6.  The 1379 

subsidence was mitigated (LANL 2003k). 1380 
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Waste Inventory.  Table I–13 lists the wastes that were placed into each of the pits and three 1381 

shaft groups, based—except for the chemical pit—on Los Alamos Scientific Laboratory 1382 

logbooks (LANL 2003k).  No information is available for the strontium-90 shaft. 1383 

Table I–13  Los Alamos Scientific Laboratory Logbook Citations of Wastes Placed in Pits 1384 

and Shafts 1385 
Pit 1 Trichloroethylene, boron, sulfuric acid, graphite, medical laboratory solutions, contaminated materials and trash, 

tritium, americium-241, uranium, classified material, plutonium, cyanide, radium-226, acids, lead, and waste oil. 

Pit 2 Trichloroethylene and contaminated materials and trash, boron, tritium, americium-241, uranium, sulfuric acid, 
biological waste, graphite, classified material, plutonium, cyanide, mercury, radium-226, acids, lead, and waste oil.   

Pit 3 Mercury teplers, tritium-contaminated glassware, cyanide solutions, contaminated materials and trash, 
trichloroethylene, boron, americium-241, uranium, sulfuric acid, biological waste, graphite, classified material, 
plutonium, radium-226, acids, lead, waste oil, and beryllium.   

Pit 4 Tritium-contaminated glassware and boxes, tritium contaminated urine samples, mercury teplers, actinium-227, vials 
of radium-226, cyanide and cyanide solutions, a 5-gallon can of actinium waste, empty bottles, contaminated 
materials and trash, trichloroethylene; boron, americium-241, uranium, sulfuric acid, biological waste, graphite, 
classified material, plutonium, acids, lead, waste oil, silver, and beryllium. 

Pit 5 Batteries (acids and lead), a 5-gallon can of actinium-227 waste, lead bricks, vials of radium-226, zirconium 
shavings, cyanide and cyanide solutions, radionuclide-contaminated boxes and urine samples, contaminated materials 
and trash, trichloroethylene, boron, americium-241, uranium, sulfuric acid, biological waste; graphite, classified 
material, and plutonium. 

Pit 6 Radionuclide-contaminated oil, tritium-contaminated oil, copper sheets, cobalt chips, bottles of cadmium-boron 
tungstate, tritium-contaminated boxes and cans, a can of oil, about 100 curies of cobalt-60, a lanthanum source, 
10 bottles of platinum chloride, beryllium chips, carbon-14-contaminated graphite, a plutonium slug, contaminated 
materials and trash, classified material, mercury, actinium-227, radium-226, acids, and lead.   

Chemical Pit No logbook entries were made.  A 1964 memorandum provides this summary:  “…A variety of chemicals, 
pyrophoric metals, hydrides and powders, sealed vessels containing sodium-potassium alloy or compressed gasses, 
and equipment not suitable for salvage, public dump or the contaminated dump have been placed in the pit.  No high 
explosives have ever been disposed of in this pit.  Natural uranium powders and hydrides have been disposed of in 
this pit.  Inadvertently, some plutonium-contaminated objects were placed in the pit but have long since been covered. 
 Because of the uranium disposed it should be assumed that the pit is mildly alpha contaminated” (Rogers 1977). 

Shaft Group 1 
(Shafts 56-67) 

Barium, tritium, radium, lanthanum-140, strontium-89 and  -90, tantalum, cerium waste, two cerium sources, fission 
products, one lanthanum-140 static source, phosphoric acid, depleted uranium, a charcoal trap, and polonium-
beryllium-fluorine compounds.   

Shaft Group 2 
(Shafts 1-55) 

Barium-140, lanthanum-140, fission products from the Omega reactor, uranyl phosphate, graphite slugs, a cobalt-60 
capsule, radioactive graphite, radioactive tantalum, 1 gram of irradiated plutonium, thallium, irradiated uranium, 
graphite, lead-beryllium sources, thorium, cesium, strontium, plasma thermocouples, fuel elements (rods), cobalt-60 
slugs and sources, sulfuric acid solution, zirconium carbide, a copper sphere, two “rabbit” tubes a of beryllium, 
reactor seals, alpha emitters in solution, acid solutions, actinium components, various uranium isotopes, depleted 
uranium, cerium-141, yttrium, silver-110, sodium-22, cesium-137, cesium-144, plutonium waste, oralloy (enriched 
uranium from Oak Ridge), benzene, isopropyl alcohol, neptunium-237, contaminated materials and trash, 
americium-241, biological waste, classified material, radium-226, lead, silver, and “induced activity” (activation 
products, usually from a linear accelerator). 

Shaft Group 3 
(Shafts 68-107) 

Plutonium-contaminated trash, fission products, aluminum sheets and tubes, acids, cesium-137, sodium, cobalt-60, 
antimony, lanthanum-140, cobalt-60 sources, polonium, beryllium, vacuum pump oil, empty glass bottles, graphite, 
plutonium, boron, fuel element end caps, thermocouples, acetone, uranium, zirconium carbide, zinc and aluminum 
residues, barium, irradiated tantalum, tuballoy (a uranium alloy), shell waste, yttrium-91, radioactive chemicals and 
organic solutions, hydrochloric acid waste, plutonium in ether solution, zinc and mercury solutions, depleted uranium 
chips, miscellaneous sources, oralloy solution, iridium-192, tantalum, indium-114, animal tissues, solvents, a 
LAMPRE (Los Alamos Molten Plutonium Reactor Experiment) rod assembly, waste oil, detonator components, NRX 
(Navy experiment) reactor parts, trinitrotoluene (TNT) element samples, americium-242, aluminum-105, zinc-65, 
neptunium-237, contaminated materials and trash, americium-241, classified material, actinium-227, radium-226, 
lead, sliver, strontium-90, and “induced activity.” 

a Rabbits are containers placed in a reactor neutron flux to irradiate the contents. 
Note:  To convert gallons to liters, multiply by 3.7854; grams to ounces, multiply by 0.03527. 
Source:  LANL 2003k. 
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1387 
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Radionuclide inventories estimated for the pits and shafts, decay corrected to January 1989, are 1387 

listed in Table I–14 (LANL 1992c).  These inventories are derived from information in 1388 

(Rogers 1977).  Table I–14 (LANL 1992c) does not list any citation for transuranic isotopes in 1389 

the MDA C shafts, although a 1999 DOE database on buried transuranic waste (DOE 1999g) 1390 

estimates 57 curies of plutonium-239 in MDA C shafts. 1391 

Table I–14  Material Disposal Area C Estimated Radionuclide Inventories as of 1392 

January 1989 1393 

Disposal Unit Radionuclide Activity (curies) 

Uranium-234, -235, -236, -238 25 

Plutonium-239 26 

Americium-241 145 

Pits 

   Total 196 

Tritium 20,000 

Sodium-22 0.58 

Cobalt-60 2.4 

Strontium-90/Yttrium-90 21 

Radium-226 1 

Uranium-233 5 

Uranium-234, -235, -236, -238 <0.1 

Fission products a 50 

Activation products a  200 

Shafts 

   Total 20,280 
a Uncorrected because exact compositions are unknown. 
Source:  LANL 1992c. 
 

Current Configuration.  The topography slopes from west to northeast, becoming steeper 1394 

across the northeast quadrant of the site toward Ten Site Canyon.  The site is vegetated by grass 1395 

established after the 1984 addition of fill and topsoil over the disposal units (LANL 2003k). 1396 

The area south of Pit 6 and west of Pits 1 through 6 is covered with asphalt, as is much of the 1397 

ground north of the MDA not occupied by buildings.  The MDA is fenced.  Many of the 1398 

buildings and structures north of MDA C are SWMUs.  Underground utilities run along and 1399 

outside the fence line (LANL 2003k), including a water line along Pajarito Road and a 1400 

radioactive liquid waste line along the west half of the northern site boundary.  A new pump 1401 

house and effluent storage facility is being built 30 feet (9.1 meters) north of the MDA boundary 1402 

between TA-50 and TA-35 (Stephens 2005). 1403 

1404 
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Geophysical surveys were conducted in 1994, 2001, and 2002.  All seven pits probably extend 1404 

beyond the boundaries shown on historical maps.  Pits 1 through 4 extends farther to the east, 1405 

and Pit 6 possibly extends to the fence on the north side of MDA C.23  Shafts 98 through 107 1406 

were found to correlate with historical data.  Neither the other two shaft fields nor the 1407 

strontium-90 shaft were identified (LANL 2003k). 1408 

The 2001 geophysical survey found east-west trending conductivity anomalies that generally 1409 

coincided with expected pit locations.  No anomalies could be positively attributed to the shafts.  1410 

The cover thicknesses over Pits 1 through 6 ranged from about 2.5 feet (0.8 meters) to about 1411 

8 feet (2.4 meters).  The depth of cover over Shaft Groups 2 and 3, the western ends of Pits 1 1412 

through 4, and the chemical pit was less than 1 foot (0.3 meters)24 (LANL 2003k). 1413 

Site Investigations.  Radiation surveys of site soils and vegetation occurred from 1976 through 1414 

1984.  Additional field surveys and laboratory analyses followed the 1984 placement of crushed 1415 

tuff and cover material (LANL 1992c, 2003k).  The Phase I RFI (1995 through 2003) sampled 1416 

surface soil, subsurface tuff, and pore gas.  A 2003 study obtained samples from 29 ant mounds 1417 

and small-mammal burrow spoils and from 16 trees growing on the site.  All trees were 1418 

removed.  The Phase I site investigations concluded (LANL 2003k): 1419 

• Historical releases of radionuclides to surface soils had been largely covered with crushed 1420 

tuff.  Elevated concentrations of americium-241 and isotopic plutonium in surface soils in 1421 

the northeast area of MDA C were likely from releases from MDA C before placement of 1422 

the crushed tuff in 1984. 1423 

• The only metals detected in concentrations above their respective background values in 1424 

surface soil were lead and silver.  There were sporadic detections of semivolatile organic 1425 

compounds and Aroclor-1254 and -1260, but no defined pattern was found nor evidence for 1426 

widespread release of organic chemicals. 1427 

• Specific metals (including barium, copper, and lead) and radionuclides (strontium-90 and 1428 

americium-241) were found in tuff beneath the disposal pits.  The extent of this subsurface 1429 

contamination was not sufficiently defined. 1430 

• Subsurface pore gas contains tritium and volatile organic compounds (mainly 1431 

trichloroethylene, tetrachloroethene, and 1,1,1-trichloroethane).  The vertical and horizontal 1432 

extent of contamination was not sufficiently defined. 1433 

• Surface flux of volatile organic compounds and near-surface tritium soil gas concentrations 1434 

indicated localized areas where releases to the atmosphere were occurring. 1435 

                                                 
23 The 1994 survey indicated that Pit 6 may possibly extend beyond the fence at the east end of the pit (LANL 2003a).  However, 
a photograph confirms the proximity of the northern edge of Pit 6 to the north perimeter fence (Rogers 1977). 
24 A map showing the variable thickness of cover across MDA C is available in the Investigation Work Plan for MDA C 
(LANL 2003a) and in a survey of source materials for capping the MDAs (Stephens 2005). 
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Further work was proposed in the 2003 MDA C Investigative Work Plan to determine:  (1) the 1436 

extent of metals, cyanide, and radionuclide contamination in tuff beneath Pit 6; (2) the 1437 

concentrations and spatial extent of volatile organic compounds and vapor phase tritium in the 1438 

subsurface tuff; (3) the nature and extent of potential releases of metals, cyanide, and 1439 

radionuclides beneath pits and shafts; (4) the extent of radionuclide contamination in surface soil 1440 

on the eastern boundary of MDA C; (5) the presence of perchlorate, nitrate, dioxin, and furan in 1441 

tuff; (6) the presence of perched groundwater beneath MDA C; and (7) information on 1442 

hydrogeologic properties and fracture characteristics (LANL 2003k).  The MDA C Investigation 1443 

Report (LANL 2006k) was completed and submitted to NMED on December 6, 2006.  1444 

Additional work is ongoing. 1445 

I.2.5.5 Technical Area 54: Material Disposal Areas G, H, and L 1446 

TA-54 is on Mesita del Buey, which spans the boundary of the Cañada del Buey and Pajarito 1447 

Canyon Watersheds.  The northern border is the boundary between LANL and the San Ildefonso 1448 

Pueblo; its southeastern boundary borders White Rock (LANL 1999b).  The primary function of 1449 

TA-54 is management of radioactive and hazardous chemical wastes.  It contains more than 1450 

100 structures (DOE 1999a).  The facilities at TA-54 are grouped in different areas according to 1451 

the types of waste managed (see Figure I–14).  Areas and MDAs in TA-54 include: 1452 

• Area G.  Area G is a 63-acre (25.5-hectare) site used since 1957 (LANL 2005h).  It includes 1453 

MDA G, a site having numerous subsurface disposal pits and shafts that are the subject to 1454 

Consent Order investigations, as well as active low-level radioactive waste disposal 1455 

operations.  It includes above- and belowground transuranic waste storage areas; a facility 1456 

for decontaminating radioactive waste containers; compactors for transuranic and low-level 1457 

radioactive waste; an administrative support building; and numerous other structures. 1458 

• TA-54 West.  TA-54-West is the site of the Radioassay and Nondestructive Testing Facility, 1459 

used to determine characteristics of containerized transuranic waste and to prepare the 1460 

containers for shipment to WIPP. 1461 

• Area L.  This 2.6-acre (1.1-hectare) area is LANL’s chemical waste management area.  1462 

Area L includes MDA L, a site formerly used for subsurface disposal of chemical wastes, 1463 

and currently subject to Consent Order investigations. 1464 

• MDA H.  This MDA consists of nine inactive shafts used until 1986 for disposal of 1465 

classified radioactive wastes.  The area is being remediated pursuant to the Consent Order. 1466 

• MDA J.  This 2.65-acre (1.1-hectare) MDA was used from 1961 until 2001 for disposal of 1467 

solid wastes.  The six pits at MDA J are covered with clean fill and all four shafts are 1468 

capped.  An asbestos transfer station has been removed.  MDA J has undergone closure 1469 

under the New Mexico Solid Waste Act of 1990, and is under postclosure monitoring. 1470 



Appendix I – Major Material Disposal Area Remediation, Canyon Cleanups, and Other Consent Order Actions 
 
 

 
7/9/2007 Concurrence Draft I-59 

 1471 
1472 

F
ig

ur
e 

I–
14

  M
at

er
ia

l D
is

po
sa

l A
re

a 
L

oc
at

io
ns

 o
f 

T
ec

hn
ic

al
 A

re
a 

54
 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
I-60 Concurrence Draft 7/9/2007 

I.2.5.5.1 Material Disposal Area G 1472 

Within Area G, MDA G includes subsurface disposal units containing radionuclides and 1473 

hazardous constituents under RCRA, and subsurface storage units for transuranic waste.  The 1474 

Investigation Work Plan for MDA G identified 32 pits, four trenches, and 194 shafts having 1475 

depths ranging from 10 to 65 feet (3 to 20 meters) below the ground surface (LANL 2004c).  1476 

Figure I–15 shows existing waste areas within Area G (LANL 2005h). 1477 

 1478 
Figure I–15  Waste Management Areas within Area G of Technical Area 54 1479 

History of MDA G.  Disposal began during the 1950s.  Up until the early 1970s, some of the 1480 

waste disposed at Area G contained transuranic isotopes in concentrations exceeding 1481 

10 nanocuries per gram, and some contained nonradioactive hazardous constituents.  After DOE 1482 

began retrievably storing wastes suspected of containing transuranic isotopes exceeding 1483 

10 nanocuries per gram, low-level radioactive waste disposed of in Area G contained 1484 

significantly smaller quantities of transuranic isotopes,25 but, until July 1986, still contained 1485 

nonradioactive hazardous constituents (LANL 1997).  Thereafter, disposal of mixed low-level 1486 

radioactive waste was discontinued, but low-level radioactive waste and radioactively 1487 

contaminated PCB waste continued to be disposed of in Area G (LANL 2004c). 1488 

Tables I–15 and I–16 describe the dimensions, operational periods, and wastes placed into 1489 

MDA G pits and trenches (LANL 2004c).  Table I–17 summarizes information about the shafts 1490 

                                                 
25 The transuranic limit for DOE disposal of low-level radioactive waste was revised in the early 1980s from 10 to 
100 nanocuries per gram. 
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(LANL 1992a).26  The trenches are used for retrievable storage of contact-handled transuranic 1491 

waste.  The shaft diameters range from 1 to 6 feet (0.3 to 1.8 meters) (LANL 2004c). 1492 

Table I–15  Material Disposal Area G Pits 1493 

Pit 
Number 

Operational 
Period 

Dimensions (feet) 
(length by width 

by depth) 

Pit 
Volume a 

(cubic 
yards) 

Waste 
Volume a  

(cubic 
yards) Waste Description 

1 1/59-4/61 616 × 113 × 20 37,080 5,529 Wing tanks from Kirtland Air Force Base, dry 
boxes, “normal trash.”  Pit used to burn 
combustibles. 

2 4/61-7/63 618 × 104 × 26 42,911 6,407 Classified Bendix waste, 55-gallon drums, 
property numbers, D-38, hot dirt. 

3 6/63-3/66 655 × 115 × 33 56,759 9,473 Misc. material, lumber, pipe, 55-gallon drums, 
D&D, D-38, Bendix classified waste, soil from 
TA-10/Bayo Canyon. 

4 1/66-12/67 600 × 110 × 34 44,950 8,212 D&D, graphite, wooden boxes, D-38, 55-gallon 
drums, classified Bendix waste, property numbers. 
 Burning trench along south wall of pit.   

5 1/67-3/74 600 × 100 × 29 41,258 6,624 Scrap material, D&D, graphite hoppers, sludge 
drums (possibly aqueous solution from TA-50), 
property numbers. 

6 1/70-8/72 600 × 113 × 26 43,933 6,696 Misc. scrap, wood, D&D.  Covered with topsoil 
from TA-1 with up to 20 picocuries per gram 
plutonium contamination.   

7 3/74-10/75 600 × 50 × 30 17,101 4,343 Low-level transuranic waste.  Replaced Pit 17 for 
low-level transuranic waste in 1974.  Covered with 
topsoil from TA-1 with up to 20 picocuries per 
gram plutonium contamination. 

8 9/71-5/74 400 × 25 × 25 6,528 2,311 55-gallon drums of sludge from H-7 and 
nonretrievable transuranic waste.  Also drums 
from TA-50 (aqueous and nonretrievable 
transuranic waste). 

9 b 11/74-11/79 400 × 30 × 20 9,027 (b) Drums and fiberglassed crates containing 
retrievable transuranic wastes (>10 nanocuries per 
gram plutonium-239 or uranium-233 or 
>100 nanocuries per gram plutonium-238). 

10 5/79-3/80 380 × 57 × 27 15,549 4,016 Building debris, lab wastes, sludge drums (from 
TA-50 dewatering, possibly aqueous). 

12 9/71-12/75 400 × 25 × 25 7,303 2,363 Transuranic-contaminated residual material.  
Originally contained retrievable transuranic waste 
that was transferred to Pit 9. 

13 11/76- 9/77 400 × 42 × 28 12,107 1,931 Uranium, mixed fission and activation products.  
Uranium fission products and induced-activity 
wastes. 

16 9/71-8/75 400 × 25 × 25 8,081 2,235 Crates and drums containing uranium- 
contaminated wastes. 

17 8/72-3/74 600 × 46 × 24 17,399 4,962 Low-level plutonium transuranic waste, 
<10 microcuries per gram.  Miscellaneous scrap 
wastes, crates, filter plenums. 

18 2/78-8/79 600 × 75 × 40 46,685 12,358 Contaminated dirt, lab wastes, noncompactible 
waste, D&D, drums. 

19 11/75-8/79 153 × 30 × 18 1,371 (c) Asbestos and carcinogens, plastic layer placed in 
bottom. 

20 11/75-10/77 600 × 71 × 36 37,454 14,899 Lab waste, oil, sludge drums, trash, contaminated 

                                                 
26 Additional shaft information is available in Table B-3 in the Investigation Work Plan for MDA G (LANL 2004c). 
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Pit 
Number 

Operational 
Period 

Dimensions (feet) 
(length by width 

by depth) 

Pit 
Volume a 

(cubic 
yards) 

Waste 
Volume a  

(cubic 
yards) Waste Description 

dirt. 

21 8/72-12/74 402 × 56 × 26 13,328 3,607 Uranium, classified material, boxes, drums, scrap 
metal. 

22 9/76-3/78 413 × 56 × 33 17,690 3,744 Filter plenum, sludge drums (possibly aqueous 
from TA-50), lab waste, graphite fuel rods, 
contaminated dirt.   

24 5/75-11/76 600 × 58 × 30 23,388 7,327 Graphite, lab wastes, 22 truck loads of soil.  
Uranium, tritium, mixed fission and activation 
products. 

25 1/80-5/81 395 × 103 × 39 47,000 6,530 Reactor control rods, D&D, scrap drums, lab 
wastes, test drums, PCB-contaminated waste 
forms. 

26 2/84-2/85 310 × 100 × 36 22,209 4,312 Building debris, transuranic waste culverts, 
asbestos, alpha box soil, lumber, PCBs. 

27 5/81-/82 400 × 80 × 46 26,946 7,441 Lab waste, contaminated soil and pipe, D&D, 
PCBs, and unknown chemical waste. 

28 12/81-4/83 330 × 83 × 40 21,381 4,422 Barium nitrate, PCB soil, lab waste, property 
numbers, transformers, clay pipes, building debris, 
uranium graphite. 

29 d 10/84-10/86 658 × 80 × 50 45,795 9,784 Retrievable transuranic-waste-contaminated 
cement paste, D&D soil, gloveboxes, plywood 
boxes, asbestos, PCBs, and unknown chemical 
waste. 

30 10/88-6/90 568 × 39 × 35 42,843 13,464 Asbestos, PCBs, and unknown chemical waste. 

31 6/90-3/03 280 × 52 × 25 (c) 2,702 Asbestos, mixed fission and activation products.   

32 11/85-8/87 518 × 74 × 51 36,364 5,367 PCB asphalt, transformers, building debris, 
contaminated soil, gloveboxes, plywood boxes, 
capacitors. 

33 11/82-7/84 425 × 115 × 40 59,930 7,776 Beryllium in stainless steel, lab waste, building 
debris, asbestos, noncompactible trash, PCBs, and 
unknown chemical waste. 

35 6/87-2/88 363 × 83 × 40 20,957 3,361 Trash, plywood boxes, asbestos, lab waste, PCBs, 
and unknown chemical waste.   

36 1/88-12/88 435 × 83 × 43 28,057 4,491 Plywood boxes, compactible N.N. trash, rubble, 
building waste, beryllium, and PCB-contaminated 
soil (less than 200 parts per million). 

37 4/90-4/97 731 × 83 × 61 57,213 24,299 UHTREX reactor vessel and stack, asbestos, 
PCBs, and unknown chemical waste.   

Total 902,668 200,997 – 

D-38 = depleted uranium, D&D = decontamination and decommissioning, TA = technical area, PCB = polychlorinated 
biphenyl, UHTREX = ultra-high-temperature reactor experiment. 
a Pit Volume = pit volume as field measured; Waste Volume = approximate volume of waste placed in pit. 
b Pit 9 contains disposed waste and 55,090 cubic feet of contact-handled transuranic waste stored above the pit under a soil 

cover. 
c No information available. 
d Stored above Pit 29 under a soil cover is contact-handled transuranic waste. 
Note:  To convert cubic feet to cubic meters, multiply by 0.028317, cubic yards to cubic meters, multiply by 0.76456; feet to 
meters, multiply by 0.3048; gallons to liters, multiply by 3.7854. 
Source: LANL 2004c. 
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Table I–16  Material Disposal Area G Trench Information 1494 

Trench 
Number 

Operational 
Period 

Dimensions (feet) 
(length by width by depth) 

Waste 
Description 

A 1974 262.5 × 12.75 × 8 

B 1974 to 1976 218.75 ×  12.75 × 8 

C No information 218.75 × 12.75 × 10 (estimate) 

D No information 250 × 12.75 × 10 (estimate) 

Heat sources containing plutonium 
(80 percent plutonium-238) and disposed of 
in casks.  Average of 18 grams 
plutonium-238 per cask, with a maximum of 
40 grams. 

Note:  To convert feet to meters, multiply by 0.3048; grams to ounces, multiply by 0.035274. 
Source: LANL 2004c. 
 

Table I–17  Material Disposal Area G Summary Shaft Information 1495 

Data Status Shaft Number 

High tritium 6, 7, 15, 16, 39, 50, 59, 61, 136, 137, 150-159 

Unknown tritium inventory 3, 4, 8-11, 22, 30, 32, 60, 81, 104, 121, 132 

High cobalt-60 inventory 22, 23, 97, 102, 108, 122 

Unknown cobalt-60 inventory 95, 128 

High MAP-MFP a inventory 1, 2, 28, 58, 94, 98, 100, 107, 110, 114, 120, 126, 139, 141, 189-192, 196 

Generally unknown values of 
radionuclides 

34, 37, 39, 56, 57, 70, 82, 84, 85, 118, 135, 138, 140 

Generally high radionuclide activity  129, 133 

Generally unknown activity (less than 
150 curies) 

12, 13, 14, 24, 25, 27, 36, 40-42, 45, 47, 52-55, 68, 69, 72, 74, 75, 77, 78, 79, 80, 
83, 87, 93, 103, 106, 112, 115, 124, 134 

Activity generally known (less than 
20 curies) 

5, 17-21, 26, 29, 31, 33, 35, 38, 43, 44, 46, 48, 49, 51, 62-67, 71, 76, 86, 88-92, 
96, 99, 101, 105, 109, 111, 119, 123, 125, 127, 130, 131, 160, 206 

Polychlorinated-biphenyl-contaminated 
oil 

C1-C13 

Transuranic waste storage 200-232, 235-243, 246-253, 262-266, 302-306 
a MAP-MFP:  mixed activation products or mixed fission products. 
Source:  LANL 1992a. 
 

Table I–18 organizes the disposal units by their SWMU groupings (LANL 2004c). 1496 

Table I–18  Material Disposal Area G Solid Waste Management Unit Groupings 1497 

Subsurface Disposal 
and Storage Units SWMU Description 

Pit 9 54-014(b) Pit with retrievably placed transuranic waste 

19 pits 54-017 Pits 1-8, 10, 12, 13, 16-22, 24 

12 pits  54-018 Pits 25-33, 35-37 

Above Pit 19 54-013(b) Truck decontamination operations that occurred on surface of Pit 19 

4 trenches 54-014(d) Trenches A, B, C, D with retrievably stored transuranic waste 

68 shafts 54-020 Shafts C1-C10, C12, C13, 22, 35-37, 93-95, 99-108, 114, 115, 118-136, 
138-140, 151-160, 189-192, 196 

92 shafts 54-019 Shafts 1-20, 24-34, 38-92, 96, 109-112, 150 

34 shafts 54-014(c) Shafts 200-233 

Above Pit 29 54-015(k) Transuranic waste mound 

SWMU = solid waste management unit. 
Source:  LANL 2004c. 
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SWMU 54-014(b) is Pit 9.  It received retrievable transuranic and mixed transuranic waste from 1498 

1974 to 1978.  The filled pit was covered with 3.3 feet (1 meter) of crushed and compacted tuff 1499 

and 4 inches (10 centimeters) of topsoil and reseeded with native grass (LANL 2004c). 1500 

SWMU 54-017 and SWMU 54-018 are two sets of pits.  Pits comprising SWMU 54-017 are 1501 

inactive.  All but Pit 29 in SWMU 54-018 are inactive.  (Although no longer in use, Pit 29 is an 1502 

active regulated unit until RCRA closure is certified by NMED.)  Both sets of pits received a 1503 

variety of wastes.  The filled pits were covered with 3.3 feet (1 meter) of crushed, compacted 1504 

tuff, covered with 4 inches (10 centimeters) of topsoil, and reseeded with grass (LANL 2004c).  1505 

Portions of several pits have been covered with concrete and used for purposes such as 1506 

aboveground transuranic waste storage. 1507 

SWMU 54-13(b) was a vehicle monitoring and decontamination area on the surface of Pit 19 in 1508 

the center of Area G.  The area is no longer used (LANL 2004c). 1509 

SWMU 54-014(d) consists of four transuranic waste storage trenches in the south-central portion 1510 

of Area G.  Beginning in 1974, the trenches received transuranic wastes in 30-gallon (0.11-cubic-1511 

meter) containers inside concrete casks.  The trenches were backfilled with 3.3 feet (1 meter) of 1512 

crushed tuff, covered with 4 inches (10 centimeters) of topsoil, and reseeded with grass 1513 

(LANL 2004c). 1514 

SWMU 54-020 consists of 68 disposal shafts.  Shaft 124 is an active regulated unit pending 1515 

RCRA closure certification and NMED approval.  The shafts contain PCB residues, low-level 1516 

radioactive waste, and hazardous and mixed wastes and are in the eastern portion of Area G.  The 1517 

shafts were filled with waste to within 3 feet (0.9 meters) of the ground surface, backfilled with 1518 

crushed tuff, and capped with concrete (LANL 2004c). 1519 

SWMU 54-019 consists of 92 disposal shafts.  The shafts received low-level radioactive waste, 1520 

chemical and mixed wastes and are primarily located in the northeast quadrant of Area G.  1521 

Disposal shafts were filled with waste to within 3 feet (0.9 meters) of the ground surface, 1522 

backfilled with crushed tuff, and covered with concrete domes (LANL 2004c). 1523 

SWMU 54-014(c) comprises 34 1-foot-diameter (0.3-meter-diameter), 18-foot-deep (5.5-meters-1524 

deep), shafts lined with concrete.  Located in the northeast quadrant of Area G, the 1525 

SWMU 54-014(c) shafts, now inactive, were used from 1979 to 1987 for transuranic waste.  The 1526 

shafts contain wastes requiring special packaging (mainly tritium), special handling (e.g., high 1527 

surface-exposure rates), or segregation by activity.  The shafts were filled with waste to within 1528 

3 feet (0.9 meters) of the ground surface, backfilled, and covered with concrete domes 1529 

(LANL 2004c). 1530 

SWMU 54-015(k) is a layer of retrievable transuranic waste in cement-filled sections of 1531 

corrugated metal pipes inside a mound of fill above Pit 29 (LANL 2004c).  This waste was once 1532 

stored in MDA T, as discussed in Section I.2.5.2.3. 1533 

1534 
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Disposal units were generally dug, filled, and capped sequentially from the east end of the site to 1534 

the west.  Temporary spring-dome structures on concrete or asphalt pads have been placed over 1535 

many of the disposal units to support waste operations (LANL 2004c). 1536 

Waste Inventory.  The performance assessment and composite analysis for Area G contains 1537 

disposed radionuclide inventories on a pit-by-pit basis and also inventories for groups of shafts in 1538 

Area G (LANL 1997).  Table I–19 summarizes the hazardous chemical inventories within 1539 

MDA G as summarized in the MDA G Investigation Work Plan (LANL 2004c). 1540 

Table I–19  Material Disposal Area G Hazardous Chemical Inventories 1541 

Hazardous Constituent Pre-1971 Waste (kilograms) 1971 to 1990 Waste (kilograms) 
Aluminum 0 480,000 

Arsenic 2.2 380 

Barium 520 430 

Beryllium 0 19,000 

Cadmium 12 1,900 

Chromium 96 1,900 

Lead 16 230,000 

Mercury 1.3 380 

Nickel 850 690 

Selenium 3.6 3.0 

Silver 22 18 

Acoclor-1260 0 200 

Note:  To convert kilograms to pounds, multiply by 2.2046. 
Source:  LANL 2004c. 
 

Current Configuration.  MDA G is within Area G, which, in addition to being the only active 1542 

low-level radioactive waste disposal facility at LANL, is the focus of several other operations 1543 

involving radioactive waste, including storage, characterization, and processing by compaction or 1544 

repackaging of transuranic waste destined for disposal at WIPP; characterization and compaction 1545 

of low-level radioactive waste before disposal; and storage of mixed low-level radioactive waste 1546 

destined for offsite treatment or disposal.  Portions of the MDA G disposal units are covered with 1547 

concrete to support Area G waste management activities.  Surface runoff from the site is 1548 

controlled, discharging into drainages to the north to Cañada del Buey, and to the south to 1549 

Pajarito Canyon.  Stormwater and sediment monitoring stations are distributed throughout Area 1550 

G and in the drainages around Area G (LANL 2006h).   1551 

Area G is to be closed to meet the Consent Order deadline for closure of MDA G.  The approach 1552 

used to close Area G must integrate and accommodate all applicable regulatory requirements.  1553 

All storage and disposal units are subject to DOE requirements under the Atomic Energy Act.  1554 

Many disposal units in Area G are SWMUs and AOCs that comprise MDA G and are subject to 1555 

corrective action under the Consent Order.  Other disposal units are RCRA-regulated disposal 1556 

units subject to RCRA closure and postclosure care requirements.  Activities required to close 1557 

Area G are analyzed in Appendix H, Section H.3. 1558 

1559 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
I-66 Concurrence Draft 7/9/2007 

Site Investigations.  Early investigations determined the soil moisture characteristic curves; 1559 

intrinsic permeability and unsaturated hydraulic conductivity of the tuff; infiltration and 1560 

redistribution of meteoric water in the tuff; presence of core and pore gas in the vadose zone; and 1561 

presence of perched water.  Volatile organic compounds were found in pore gas beneath the 1562 

MDA.  The primary volatile organic compound pore gas constituent was 1,1,1-trichloroethane, 1563 

present to at least 153 feet (47 meters) below ground surface (LANL 2004c). 1564 

MDA G Phase I RFI fieldwork was conducted from 1993 through 2003.  The results of these 1565 

investigations are summarized below (LANL 2004c). 1566 

• There were infrequent detections of radionuclides in samples of tuff beneath pits, trenches, 1567 

and shafts.  No pattern of detections was seen from borehole samples. 1568 

• There were infrequent detections of inorganic chemicals in samples of tuff beneath the pits, 1569 

trenches, and shafts.  It could not be determined whether inorganic chemicals had been 1570 

released from the disposal units. 1571 

• Tritium had been released into the tuff beneath the disposal units.   1572 

• Volatile organic compounds, mainly trichloroethane, were detected in subsurface pore gas. 1573 

• Drainage channel sediments contained low concentrations of methoxychlor, 1574 

americium-241, cobalt-60, plutonium-238, plutonium-239, and tritium.  Beryllium, cobalt, 1575 

mercury, selenium, and silver were not found above background values; however, detection 1576 

limits for some samples were elevated above background values.  Cadmium was found 1577 

above its background value. 1578 

• Volatile organic compounds and tritium were being released into the atmosphere from the 1579 

subsurface. 1580 

The required Investigation Report for MDA G was submitted in September 2005 (LANL 2005q). 1581 

Thirty-nine boreholes were drilled alongside MDA G disposal units, including two to depths of 1582 

556 to 700 feet (169 and 213 meters), respectively.  Organic and inorganic chemicals were found 1583 

beneath the disposal units at trace levels that were generally consistent with results from the 1584 

Phase I RFI.  Naturally-occurring and anthropogenic radionuclides were found above background 1585 

values in soils and rock samples from beneath MDA G.  Generally sporadic detections of 1586 

americium-241, plutonium-238, plutonium-239, and strontium-90 occurred across the site.  1587 

Thorium isotopes, uranium,-234, uranium-235, and uranium-238 were found at concentrations 1588 

within their natural variability in the subsurface.  Volatile organic compounds were found in 1589 

pore-gas samples from 38 of the boreholes, and tritium in pore-gas samples from 35 of the 1590 

boreholes.  The highest concentrations of volatile organic compounds and tritium were from 1591 

boreholes in the eastern and south-central portions of MDA G.  Perched groundwater was not 1592 

found in any of the boreholes, including the one drilled to 700 feet (213 meters) (LANL 2005q).  1593 

On July 26, 2006, NMED issued a notice of disapproval (NOD) for the MDA G Investigation 1594 

Report (NMED 2006a).  On August 31, 2006, LANL staff sent a response to the NOD agreeing 1595 

to deepen four existing boreholes to further characterize the vertical extent of organic vapor 1596 

contamination (LANL 2006e). 1597 
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In response to a September 13, 2006 letter from NMED about vapor-phase tritium found in 1598 

increased concentrations with depth in a borehole down-gradient of the active tritium disposal 1599 

shafts, DOE directed LANL staff to determine whether the trend extends to the basalt layer.  1600 

LANL staff intend to increase the depth of a nearby borehole, install equipment to monitor for 1601 

tritium and report the results of monitoring to NMED (LANL 2006j). 1602 

I.2.5.5.2 Material Disposal Area H 1603 

MDA H (SWMU 54-004) is within a fenced 0.3-acre (0.1-hectare) area of TA-54.  Nine shafts 1604 

were used for disposal of classified waste from 1960 to 1986.  A RCRA investigation program 1605 

was completed and submitted to NMED in 2001, along with an addendum in 2002.  A Corrective 1606 

Measures Study Report for this MDA was completed in May 2003 (LANL 2003b), and an 1607 

environmental assessment was issued in June 2004 (DOE 2004d). 1608 

DOE’s recommended corrective remedy is capping with an evapotranspiration cover (see 1609 

Section I.3.3.1.3.2).  The corrective measure evaluation has been submitted to NMED, and a 1610 

revised remedy completion date is pending the collection and evaluation of additional data, and a 1611 

remedy solution.  The Consent Order requires collection and analysis of subsurface vapor 1612 

samples and monitoring of groundwater in canyons potentially affected by MDA H 1613 

(NMED 2005). 1614 

I.2.5.5.3 Material Disposal Area L 1615 

MDA L (SWMU 54-006) is within a 2.58-acre (1.0-hectare) site (Area L) north of Mesita del 1616 

Buey Road between MDA G and MDAs H and J.  The land north of MDA L drops steeply away 1617 

to Cañada del Buey.  Pajarito Canyon is to the south.  Between about 1959 and 1985, chemical 1618 

wastes were disposed of within unlined pits and shafts.  Since 1986, Area L has stored RCRA 1619 

waste, PCB waste, and mixed waste such as contaminated lead (LANL 1999b). 1620 

History of MDA L.  MDA L was used from the late 1950s to 1986 for disposal of containerized 1621 

and non-containerized nonradiological liquid wastes; bulk quantities of aqueous wastes; treated 1622 

salt solutions and electroplating wastes, including precipitated heavy metals; and treated lithium 1623 

hydride.  The MDA consists of Pit A; Impoundments B, C, and D for liquids; and 34 shafts 1624 

(Figure I–16).  All disposal units are unlined (LANL 1992a, LANL 2003m).  The dimensions 1625 

and operation periods of each of the disposal units are summarized in Tables I–20 and I–21 1626 

(LANL 2003m).  The pit, impoundments, and shafts are collectively identified as SWMU 1627 

54-006. Since 1986, Area L has stored RCRA waste, PCB waste, and mixed waste such as 1628 

contaminated lead (LANL 1999b). 1629 
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 1630 

Figure I–16  Material Disposal Area L Inactive Waste Unit Locations 1631 

1632 
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Table I–20  Material Disposal Area L Pit and Impoundment Dimensions and 1632 

Operation Dates 1633 

Pit or Impoundment 
Dimensions (feet) 

(length by width by depth) Period of Use 

A 200 × 12 × 10 1950s - 12/1978 

B 60 × 18 × 10 1/1979 - 6/1985 

C 35 × 12 × 10 1964 - 1978 

D 75 × 18 × 10 1972 - 1984 

Note:  To convert feet to meters, multiply by 0.3048. 
Source:  LANL 2003m. 
 

Table I–21  Material Disposal Area L Shaft Dimensions and Operation Dates 1634 

Shaft 
Diameter/Depth 

(feet)/(feet) Period of Use Shaft 
Diameter/Depth 

(feet)/(feet) Period of Use 

1 3/60 4/80 - 8/83 18 8/60 6/79 - 5/80 

2 3/60 2/75 - 6/79 19 8/60 4/80 - 4/82 

3 3/60 2/75 - 10/78 20 3/60 3/82 - 8/83 

4 3/60 2/75 - 4/80 21 3/60 3/82 - 12/84 

5 3/60 2/75 - 5/77 22 3/60 3/82 - 8/83 

6 4/60 6/75 - 5/79 23 4/60 4/82 - 2/84 

7 3/60 6/75 - 5/79 24 4/60 4/82 - 3/84 

8 3/60 6/75 - 5/79 25 6/60 9/82 - 4/85 

9 3/60 6/75 - 5/79 26 6/60 9/82 - 2/84 

10 3/60 6/75 - 5/79 27 4/60 1/83 - 1/85 

11 8/60 1/78 - 6/79 28 4/60 1/82 - 4/85 

12 4/60 1/78 - 6/79 29 6/65 12/83 - 7/84 

13 8/60 6/79 - 4/82 30 6/65 12/83 - 4/84 

14 3/60 6/79 - 4/82 31 6/61 12/83 - 8/84 

15 3/60 6/79 - 4/82 32 4/15 3/84 - 8/84 

16 3/60 6/79 - 4/82 33 6/65 3/84 - 1/85 

17 3/60 6/79 - 4/82 34 6/63 2/85 - 4/85 

Note:  To convert feet to meters, multiply by 0.3048. 
Source:  LANL 2003m. 
 

Pit and Impoundments.  Pit A had three near-vertical walls on the north, south, and west sides 1635 

and a ramp on the east side leading to a flat bottom.  After being filled to within 3 feet 1636 

(0.9 meters) of the surface, the pit was covered with crushed tuff in 1978.  Impoundments B, C, 1637 

and D had near-vertical walls on the east and west sides, and ramps on the north and south sides 1638 

leading to flat bottoms.  After Impoundments B and C were decommissioned, residual waste was 1639 

covered with at least 3 feet (0.9 meters) of crushed tuff (LANL 2003m). 1640 

Impoundment D was used for treating small quantities of lithium hydride by reaction with water.  1641 

The neutralized solutions were evaporated.  Treatment was discontinued in 1984.  1642 

Impoundment D was partially filled with crushed tuff in 1985 and completely filled in 1989.  1643 

Between 1984 and 1989, aboveground used-oil storage tanks were placed next to 1644 
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Impoundment D (LANL 1992a).  The waste oil storage tanks were emptied in 1985 and, in 1989, 1645 

taken to Area G in TA-54 27 (LANL 2003m). 1646 

Shafts.  The 34 shafts range from 3 to 8 feet (0.9 to 2.4 meters) in diameter and from 15 to 1647 

65 feet (4.6 to 20 meters) deep.  (The depth of most is 60 feet [18 meters].)  After layering the 1648 

bottom 3 feet (0.9 meters) of each shaft with crushed tuff, the shafts were filled with waste to 1649 

within 3 feet (0.9 meters) of the surface; the remaining void was filled with concrete.  Before 1650 

1982, liquids were disposed of in containers without adding absorbents.  Small containers were 1651 

often dropped into the shafts.  Larger drums were lowered by cranes.  Spaces around the drums 1652 

were filled with crushed tuff, and a 6-inch (15-centimeter) layer of tuff placed between each layer 1653 

of drums.  In early years, uncontainerized liquid wastes were dumped into the shafts.  Between 1654 

1982 and 1985, only containerized wastes were emplaced.  When MDA L was decommissioned 1655 

in 1986, its surface was partially paved with asphalt for permitted storage of hazardous and 1656 

mixed wastes (LANL 2003m). 1657 

Waste Inventory.  Estimates of the waste types and quantities disposed of in MDA L are 1658 

summarized in the Historical Investigation Report for MDA L (LANL 2003m).  Waste disposal 1659 

records for MDA L are found in un-numbered logbooks.  Records before 1974 are incomplete, 1660 

and many logbooks contain only brief descriptions.  Residuals from treatment of wastes in the 1661 

impoundments may have been left in place (LANL 2003m). 1662 

Pit and Impoundments.  Pit A received containerized and uncontainerized liquid chemical 1663 

wastes.  About 5,123 cubic feet (145 cubic meters) of liquid waste was discharged to Pit A.  A 1664 

salt layer remained on the pit floor after the aqueous phase evaporated.  Impoundments B and C 1665 

evaporated treated salt solutions and electroplating wastes.  Treated wastes placed in Pit A and 1666 

Impoundments B and C were generated from the following processes (LANL 2003m): 1667 

• Ammonium bifluoride waste was neutralized with calcium chloride and calcium hydroxide, 1668 

yielding an aqueous solution of ammonium chloride, caldium, fluoride, and water. 1669 

• Acids and caustics in quantities larger than 55 gallons (208 liters) were diluted and 1670 

neutralized.  Acids were neutralized with sodium hydroxide; bases with mineral acids.  1671 

Heavy metals were precipitated and removed before disposal in shafts. 1672 

• Cyanide solutions were treated with calcium hypochlorite or calcium chloride and calcium 1673 

hydroxide, resulting in cyanate, carbon dioxide, and nitrogen.  After treatment, the aqueous 1674 

solution was discharged to the pit or the impoundment.  Solids from the process were 1675 

mixed with cement in metal drums and disposed of in MDA L shafts. 1676 

• Chromium waste was treated with sodium hydroxide and a reducing agent (sulfur dioxide 1677 

or sodium bisulfate).  End products were sodium sulfate and chromium hydroxide.  Treated 1678 

chromium waste was disposed of in MDA L shafts. 1679 

Shafts.  Shafts 1 through 34 were used for disposal of containerized and uncontainerized liquid 1680 

wastes and precipitated solids from treatment of aqueous wastes.  Heavy metals precipitated from 1681 

acid or caustic solutions were packaged in 15-gallon (57-liter) drums and disposed of in the same 1682 

                                                 
27 The tanks were closed in 1990 under RCRA regulations.  
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shafts as the neutralized acid or caustic solutions.  Shafts used for disposal of neutralized acid 1683 

solutions were also used for disposal of treated chromium waste (LANL 2003m). 1684 

Current Configuration.  A 3- to 4-foot-high (0.9- to 1.2-meters-high) vertical retaining wall 1685 

bounds the north and east sides of the site, and a stormwater diversion channel runs outside this 1686 

retaining wall, immediately above the escarpment.  An electrical line is buried outside of the 1687 

northern boundary of the site (Stephens 2005). 1688 

Figure I–17 shows the location of the MDA L disposal units along with important structures 1689 

(LANL 2003d).  Stormwater is directed to an outfall at the northeast corner of the liquid low-1690 

level radioactive waste storage dome discharging into Cañada del Buey.  The area is surrounded 1691 

by a security fence and is covered with asphalt.  Administrative offices are outside of the security 1692 

fence adjoining Mesita del Buey Road.  The area has water, electricity, and telephone services 1693 

(LANL 1992a, 2003m). 1694 

Site Investigations.  Early investigations determined the soil moisture characteristic curves; 1695 

intrinsic permeability and unsaturated hydraulic conductivity of the tuff; infiltration and 1696 

redistribution of meteoric water in the tuff; presence of core and pore gas in the vadose zone; and 1697 

the possible presence of perched water.  Early investigations documented a subsurface vapor-1698 

phase volatile organic compound plume extending beneath the site and beyond the boundary of 1699 

MDA L.  The primary constituents were 1,1,1-trichloroethane, present to a depth of at least 1700 

200 feet (61 meters) below ground surface, and trichloroethene.  Other organic vapor-phase 1701 

compounds included carbon tetrachloride, chloroform, tetrachloroethene (also known as 1702 

tetrachloroethylene or perchlorethylene), toluene, chlorobenzene, xylene, and 1703 

1,2,4-trimethylbenzene (LANL 2003m).  Investigations also identified moist-to-wet conditions at 1704 

multiple depths within basalt beneath MDA L (see below) (LANL 2003m). 1705 

Phase I RFI fieldwork was conducted from 1993 through 2003 (LANL 2003m).  Channel 1706 

sediment samples contained inorganic chemicals, methoxylchlor, and a single instance of 1707 

plutonium-238.  Inorganic materials, organic chemicals, and tritium were detected in tuff, and 1708 

tritium was detected in ambient air.  Pore gas samples showed detectable levels of volatile 1709 

organic compounds.  The primary volatile organic compound was trichloroethane, followed by 1710 

trichloroethene (LANL 2003m). 1711 

Samples of surface flux were measured for tritium and for volatile organic compounds.  All 1712 

samples were obtained from areas of MDA L not covered by asphalt.  Six samples had measured 1713 

tritium emission fluxes of 2 to 5.5 picocuries per minute per square meter; one had a flux of 1714 

20,000 picocuries per minute per square meter; and one had a flux of 29,000 picocuries per 1715 

minute per square meter.  Twenty volatile organic compounds were detected, the most prevalent 1716 

being trichloroethane, trichloroethene, and perchlorethylene (LANL 2003m). 1717 

1718 
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 1718 

Figure I–17  Location of Subsurface Disposal Units at MDA L 1719 
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The required Investigation Report for MDA L was submitted to NMED in September 2005 1720 

(LANL 2005r).  Subsurface samples collected to evaluate moisture properties did not identify any 1721 

perched groundwater zones to a depth of 660 feet (201 meters) beneath MDA L.  Volatile 1722 

organic compounds and tritium were found in pore-gas samples collected from 8 boreholes, each 1723 

drilled to a minimum depth of 150 feet (46 meters).  Among other points, the Investigation 1724 

Report recommended using the results of a soil vapor extraction pilot study to evaluate this 1725 

method as a potential remediation strategy (LANL 2005r).  The workplan for implementation of 1726 

this pilot study was submitted to NMED in May 2005 (LANL 2006h).  The pilot test has been 1727 

completed. 1728 

I.2.6 Other Solid Waste Management Units and Areas of Concern, Including Aggregate 1729 

Areas 1730 

Section V of the Consent Order addresses requirements for all SWMUs and AOCs that are not 1731 

addressed in Sections IV and VI of the Consent Order.  (Section IV is discussed in Section I.2.5 1732 

of this appendix; Section VI is discussed in Section I.2.7.)  The Consent Order sets forth 1733 

requirements for identifying, investigating, and taking corrective action (if necessary) at any 1734 

SWMU or AOC discovered after the effective date of the Consent Order, or any newly 1735 

discovered releases from existing SWMUs or AOCs.  Furthermore, the Consent Order presents 1736 

requirements for addressing SWMUs and AOCs located in aggregate areas28 (NMED 2005). 1737 

As required by the Consent Order, a list has been submitted to NMED identifying all aggregate 1738 

areas and the SWMUs and AOCs within each aggregate area.  Investigative work plans must be 1739 

prepared for these aggregate areas.  Following completion and submittal of the investigations, 1740 

NMED may require corrective measure evaluations for any SWMU or AOC in any aggregate 1741 

area.  Investigation work plans for each aggregate area must be submitted in accordance with 1742 

Consent Order schedules.  Aggregate-area-specific investigation reports must be submitted by the 1743 

dates specified in approved investigation work plans (NMED 2005). 1744 

The required list of aggregate areas was submitted in 2005 (LANL 2005n).  All SWMUs and 1745 

AOCs, except for canyons identified as AOCs,29 were assigned to an aggregate area to ensure 1746 

addressing cumulative impacts of all potentially collocated releases in the corrective action 1747 

process.  The SWMUs and AOCs were assigned to the aggregate areas based on factors such as 1748 

operational history, potential historical risk, and physical location.  Aggregate area boundaries 1749 

were based mainly on boundaries of grouped subwatersheds, but were adjusted to maximize 1750 

integration, consistency, and efficiency.  The 29 aggregate areas within the eight major 1751 

watersheds of the Rio Grande River and one watershed of the Jemez Mountains, are listed in 1752 

Table I–22 (LANL 2005n).  The 29 aggregate areas contain hundreds of PRSs, many of which 1753 

are described in other sections of this analysis. 1754 

Several work plans for these aggregate areas have been submitted to NMED, including those 1755 

addressing the DP Site Aggregate Area at TA-21 (LANL 2004e); the Guaje, Barrancas, Rendija 1756 

                                                 
28 The Consent Order defines an aggregate area as an area within a single watershed or canyon made up of one or more solid 
waste management units (SWMUs) or Areas of Concern (AOCs) and the media affected or potentially affected by releases from 
those SWMUs or AOCs, and for which investigation or remediation, in part or in entirety, is conducted for the area as a whole 
to address areawide contamination, ecological risk assessment, and other factors. 
29 AOCs that are canyons were not assigned an aggregate area and are being investigated pursuant to Section IV.B of the 
Consent Order. 
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Canyons Aggregate Area at TA-00 (LANL 2005j); and the Pueblo Canyon Aggregate Area 1757 

(LANL 2005g).  In addition, the Bayo Canyon Aggregate Area Investigation Work Plan and the 1758 

Middle Mortandad-Ten Site Canyon Aggregate Area Investigation Report have been submitted to 1759 

NMED (LANL 2005m).  Aggregate area Investigation Work Plans have also been submitted for 1760 

Middle Los Alamos Canyon Aggregate Area, Upper Los Alamos Canyon Aggregate Area, and 1761 

Cañon de Valle Aggregate Area. 1762 

Table I–22  Aggregate Areas and Watersheds 1763 

Watershed Aggregate Area Watershed Aggregate Area 
Guaje, Barrancas, Rendija Canyons Twomile Canyon 

Bayo Canyon Starmer, Upper Pajarito Canyon 

Pueblo Canyon Lower Pajarito Canyon 

Upper Los Alamos Canyon 

Pajarito 

Threemile Canyon 

Middle Los Alamos Canyon Cañon de Valle 

DP Site Potrillo, Fence Canyons 

Los Alamos 

Lower Los Alamos Canyon S-Site 

Upper Sandia Canyon Upper Water Canyon Sandia 

Lower Sandia Canyon 

Water 

Lower Water, Indio Canyons 

Upper Mortandad Canyon North Ancho Canyon 

Middle Mortandad, Ten Site Canyons 

Ancho 

South Ancho Canyon 

Lower Mortandad, Cedro Canyons Chaquehui Chaquehui Canyon 

Upper Cañada del Buey Frijoles Frijoles Canyon 

Middle Cañada del Buey Lake Fork TA-57 (Fenton Hill) 

Mortandad 

Lower Mortandad, Cañada del Buey   

TA = technical area. 
Source:  LANL 2005n. 
 

I.2.7 Continuing Investigations 1764 

Section VI of the Consent Order requires continued investigation of the SWMUs listed in 1765 

Table I–23.  Investigations of these sites were planned or ongoing at the time the Compliance 1766 

Order was originally issued in November 2002.  Hence, many Consent Order requirements for 1767 

the listed SWMUs have already been met. 1768 

I.2.7.1 Solid Waste Management Unit 3-010(a):  Vacuum Oil Disposal Area 1769 

SWMU 3-010(a) within TA-3 (South Mesa Site) was used between 1950 and 1957 for disposal 1770 

of vacuum oil from the pump repair area within Building TA-3-30.  The disposal site is 40 feet 1771 

(12 meters) long by 15 feet (4.6 meters) wide and is on a hillside on the west side of Building 1772 

TA-3-30.  Consent Order investigations are meant to determine the extent of groundwater 1773 

contamination, determine sources and flow directions, any connection between the shallow 1774 

groundwater and deeper zones, and other contaminants (NMED 2005).  The Groundwater 1775 

Investigation Report for SWMU 03-010(a) was submitted to NMED on 31 August 2005.  The 1776 

report defined the nature and extent of chemicals of potential concern in soil and tuff, and 1777 

concluded that the shallow groundwater body beneath this site and SWMU 03-001(e) (a former 1778 

waste storage area) was of limited extent, and most likely recharged from stormwater runoff.  1779 

Among other studies, quarterly groundwater monitoring will be conducted at the sites for two 1780 
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years to better understand the sources of the groundwater and to determine temporal trends of the 1781 

contaminants of potential concern and their potential for natural attenuation (LANL 2006h). 1782 

Table I–23  Solid Waste Management Units Requiring Continuing Investigation 1783 

SWMU Description 

3-010(a) Used for disposal of vacuum oil from Building TA-3-30 pump repair area 

16-003(o) Known as the fish ladder, the former outfall from Building TA-16-340 

16-008(a) Inactive, unlined pond 200 feet (61 meters) in diameter 

16-018 (MDA P) and 
TA-16-387 

SWMUs included with MDA P closure, including a former barium nitrate pile, the TA-16-386 
and TA-16-387 and the septic tank drain field and outfall 

16-021(c) and 16-003(k) Collectively the outfall, drainage, and associated sumps and drain lines from the active explosives 
machining building, TA-16-260 

21-011(k) Outfall for industrial wastewater from Buildings TA-21-35 and TA-21-257 

TA-35 The Middle Mortandad-Ten Site Aggregate Area  

TA-49, Areas 5, 6, and 10 SWMUs associated with historic hydrodynamic studies at MDA AB 

53-002(a and b) Impoundments that have received sanitary, radioactive, and industrial wastewater from several 
TA-53 facilities 

73-001(a-d) and 
73-004(d) 

Airport landfill, comprising five SWMUs: main landfill, waste oil pit, bunker debris pits, debris 
disposal area, and a septic system 

73-002 Ash pile from a former incinerator next to the Los Alamos County Airport  

SWMU = solid waste management unit, TA = technical area, MDA = material disposal area. 
Source:  NMED 2005. 
 

I.2.7.2 Solid Waste Management Unit 16-003(O):  Fish Ladder Site 1784 

Covering 2,410 acres (975 hectares), TA-16 is in the southwest corner of LANL.  TA-16 is 1785 

bordered by Bandelier National Monument south of New Mexico (NM) 4 and by Santa Fe 1786 

National Forest west of NM 501.  TA-16 is bordered to the north and east by TA-8, -9, -11, -15, 1787 

-37, and -49.  The northern border of TA-16 is Cañon de Valle (LANL 2003l).  TA-16 was 1788 

established to develop explosives, cast and machine explosives, and assemble and test explosives 1789 

for nuclear weapons.  This mission continues (LANL 2003l). 1790 

SWMU 16-003(o) comprises six inactive high explosive sumps and an outfall associated with 1791 

the explosives synthetics building (Building 16-340), the largest of five structures that produced 1792 

plastic-bonded explosive powders from the early 1950s until October 1999.  Between 1951 and 1793 

1988, explosive-contaminated wastewater was untreated before discharge.  Starting in the early 1794 

1980s and lasting through 1998, various methods were used to reduce volatile organic compound 1795 

concentrations in effluent.  Although most volatile organic compounds were distilled during 1796 

processing, the remaining solvents were discharged.  The effluent historically discharged to a 1797 

permitted outfall that was removed from the LANL National Pollutant Discharge Elimination 1798 

System (NPDES) permit effective July 20, 1998 (LANL 2005c, NMED 2005). 1799 

The Consent Order requires continuing investigation to fully characterize the vertical and lateral 1800 

extent of sediment and groundwater contamination by these contaminants and other metals 1801 

(NMED 2005).  The investigation report for the Fish Ladder Site was submitted to NMED on 1802 

January 31, 2006, and was approved on October 25, 2006.  Phase II investigations are ongoing. 1803 
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I.2.7.3 Solid Waste Management Unit 16-008(a):  Inactive Pond 1804 

Consolidated Unit 16-008(a)-99 comprises the footprints of former high explosive process 1805 

buildings; former materials storage buildings; and sumps, drain lines, and outfall systems.  Most 1806 

structures were built in 1950 for machining high explosive.  After 1970, the buildings were used 1807 

for storage until, by 1991, they were all removed from service.  The structures were removed in 1808 

1996 (LANL 2005c). 1809 

One SWMU (16-008(a)) is an inactive, unlined pond 200 feet (61 meters) in diameter.  The pond 1810 

received liquids from sumps and drain lines from process buildings.  The discharge began as 1811 

early as 1949; lasted until the mid-1950s; and contained explosives, barium, uranium, volatile 1812 

organic compounds, machining oils, nickel, and cadmium.  The area contains runoff and 1813 

occasionally dries up in the summer (LANL 2005c, NMED 2005).  The Consent Order requires 1814 

continued investigation to fully characterize the vertical and lateral extent of surface, vadose, and 1815 

groundwater contamination (NMED 2005). 1816 

The Investigation Work Plan for SWMU 16-008(a) and associated sites was submitted to NMED 1817 

on March 31, 2004, and approved by NMED on June 28, 2004. 1818 

I.2.7.4 Solid Waste Management Unit 16-018 (Material Disposal Area P) and Technical 1819 

Area 16-387 1820 

SWMUs incorporated into NMED-required closure activities for MDA P (SWMU 16-018) 1821 

include the former barium nitrate pile (SWMU 16-016(c)); the TA-16-386 flash pad (SWMU 16-1822 

010(a)); the TA-36-387 flash pad (SWMU 16-019(b)); and the septic tank drain field and outfall 1823 

(SWMU 16-006(e)) (NMED 2005). 1824 

MDA P was a 1.4-acre (0.57-hectare) waste pile near the south rim of Cañon de Valle.  In 1995, 1825 

LANL submitted a closure plan to NMED proposing to clean-close MDA P.  NMED approved 1826 

the closure plan for MDA P on February 20, 1997, and approved the closure plan for the TA-16-1827 

387 flash pad on April 28, 2000 (NMED 2005).  Contamination was removed as described in 1828 

Section I.3.3.1.3.1.  A closure certification report for MDA P and the TA-16-387 flash pad was 1829 

submitted to NMED on January 31, 2003.  On April 30, 2003, NMED requested its reformatting 1830 

and resubmittal.  One of the four documents composing the reformatted closure report was 1831 

submitted to NMED on July 9, 2003 (NMED 2005). 1832 

The Consent Order requires submittal of the remaining three documents composing the closure 1833 

report for MDA P (NMED 2005).  All three documents were submitted in 2003.  The MDA P 1834 

closure certification report was approved by NMED, and no further actions are required under the 1835 

Consent Order. 1836 

I.2.7.5 Solid Waste Management Units 16-021(c) and 16-003(k):  260 Outfall 1837 

Operating since 1951, Building 16-260 processed and machined HE (LANL 2002c).  Machine 1838 

turnings and HE washwater were flushed to building sumps and routed to the TA-16-260 outfall.  1839 

Liquids from the outfall drained to a settling pond 40 feet (12 meters) away (Figure I–18) 1840 

(LANL 2003l).  The settling pond was 50 feet (15 meters) long and 20 feet (6.1 meters) wide.  1841 

Pond overflow flowed through the drainage channel for 300 feet (91 meters) before dropping to a  1842 

1843 
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lower drainage channel that continued to the bottom of Cañon de Valle (LANL 2003l).  EPA 1844 

permitted the outfall in the late 1970s.  The last NPDES permitting effort occurred in 1994, the 1845 

outfall was deactivated in November 1996, and the outfall was removed from LANL’s NPDES 1846 

permit in January 1998.  Liquids once routed to the outfall are now treated in the TA-16 1847 

wastewater plant that was completed in 1997 (LANL 2003l). 1848 

Consolidated SWMU 16-021(c)-99 includes: 1849 

• SWMU 16-003(k), comprising 13 sumps in the HE machining building  1850 

(TA-16-260) plus 1,200 feet (366 meters) of associated drain lines  (concrete troughs) that 1851 

ran 200 feet (61 meters) to the outfall east of the HE machining building 1852 

• SWMU 16-021(c), comprising the upper draining channel fed directly by the outfall, the 1853 

settling pond and associated surge beds beneath the settling pond (see below), and the 1854 

lower drainage channel leading to the bottom of Cañon de Valle 1855 

During 2000 and 2001, an interim measure removed contaminated soil from the settling pond 1856 

and channel (LANL 2003l). 1857 

The 260 Outfall has three areas of contamination (LANL 2003l):  an outfall source area 1858 

(excluding the settling pond and surge beds); outfall settling pond and surge beds; and canyon 1859 

springs and alluvial system.  The outfall source area refers to the drainage channels.  Fewer than 1860 

100 cubic yards (76 cubic meters) of residual contaminated soil remains within the outfall source 1861 

area (LANL 2003l).  The settling pond has underlying surge beds at depths below ground surface 1862 

of 17 and 45 feet (5.2 and 14 meters).  The canyon springs and alluvial system refers to 1863 

sediments, springs, surface water, and alluvial groundwater in Cañon de Valle and in Martin 1864 

Spring Canyon (LANL 2003l). 1865 

Both the outfall and the drainage channel below the outfall are contaminated with high explosive 1866 

and barium.  Known contaminants include barium, RDX (hexahydro-1,3,5-trinitro-1,3,5-1867 

triazine), TNT (2,4,6-trinitrotoluene), and HMX (octahydro-1,3,5,7-tetranitro-3,5,7-tetrazocine).  1868 

Suspected contaminants include other high explosive compounds, inorganic chemicals, volatile 1869 

organic compounds, semivolatile organic compounds, and uranium.  The 17-foot (5.2-meter) 1870 

surge bed beneath the settling pond contains detectable levels of RDX, HMX, and TNT.  The 1871 

45-foot (24-meter) surge bed contains detectable levels of RDX and HMX (LANL 2003l). 1872 

Several site investigations have been conducted as summarized in the Corrective Measures Study 1873 

Report (LANL 2003l) and the Phase III RFI Report, issued in September 2003 (LANL 2003g) 1874 

and revised in September 2004 (LANL 2004g). 1875 

NMED selected a final remedy for the surface and alluvial system on October 13, 2006.  The 1876 

investigation report for intermediate and regional groundwater was approved by NMED on 1877 

November 29, 2006; and additional groundwater investigations are ongoing to support the 1878 

intermediate and groundwater corrective measure evaluation. 1879 

The land adjacent to the outfall is dedicated to continued LANL operations (LANL 2003l). 1880 



Appendix I – Major Material Disposal Area Remediation, Canyon Cleanups, and Other Consent Order Actions 
 
 

 
7/9/2007 Concurrence Draft I-79 

I.2.7.6 Solid Waste Management Unit 21-001(k):  Technical Area 21 Outfall 1881 

SWMU 21-011(k) was an NPDES-permitted outfall.  The SWMU includes a drainage pipe and 1882 

an outfall ditch that routed wastewater north over the south rim of DP Canyon and into the 1883 

canyon itself.  The outfall received industrial effluent from the wastewater treatment plant in 1884 

Building 21-35 from 1952 until 1967 and from the wastewater treatment plant in 1885 

Building 21-257 from 1967 until the early 1990s (LANL 2002f). 1886 

SWMU 21-011(k) was investigated in 1988, 1992, and 1993.  A 1996 interim action removed the 1887 

contaminated soil from the hillside (LANL 2002f).  A November 2000 gamma spectrometry for 1888 

the site was followed in March 2001 by collection of samples that identified remaining hotspots 1889 

(LANL 2002f).  A voluntary corrective measure was prepared that included the following 1890 

actions: (1) excavate and dispose of the outfall drain line and other waste; (2) excavate and 1891 

solidify contaminated tuff and sediment; (3) place solidified material in a cell excavated near the 1892 

center of the SWMU; (4) place and compact clean fill over the entire site; and (5) conduct site 1893 

inspections and radiation surveys (LANL 2002f).  However, plans for the voluntary corrective 1894 

measure were modified to eliminate the onsite solidification of waste.  The remedy was 1895 

implemented in 2003 (LANL 2003i).  The Voluntary Corrective Measure Report for 1896 

SWMU 21-011(k) was submitted to NMED on October 31, 2003, and approved by NMED on 1897 

August 9, 2005. 1898 

I.2.7.7 Technical Area 35 (Middle Mortandad–Ten Site Canyon Aggregate Area) 1899 

TA-35 (Ten Site) is used for nuclear safeguards research and development; reactor safety 1900 

research; optical science and pulsed-power system research; and metallurgy, ceramic technology, 1901 

and chemical plating activities.  TA-35 is on a finger mesa between Mortandad Canyon and Ten 1902 

Site Canyon within the Mortandad Canyon Watershed. 1903 

Contaminants have been released from outfalls, air stack emissions, and cooling water and septic 1904 

system discharges.  From 1951 until 1963, the wastewater treatment facility discharged effluent 1905 

into Ten Site Canyon.  Spills occurred from leaks in pipelines, structures, and container storage 1906 

areas.  Potential contaminants include metals, PCBs, volatile organic compounds, and 1907 

radionuclides (NMED 2005). 1908 

On March 29, 2002, a Sampling and Analysis Plan (LANL 2002e) was submitted that integrated 1909 

most of the PRSs into one aggregate.  Originally 102 PRSs were within TA-35.  Fifty-four PRSs 1910 

were SWMUs and 48 were AOCs.  Of the 102 PRSs, 32 have been recommended or approved 1911 

for no further action, leaving 70 PRSs, of which 65 will be investigated.30  The PRSs addressed in 1912 

the Sampling and Analysis Plan are listed in Table I–24, where the first column indicates 1913 

whether the PRS is part of a consolidated unit and the second column indicates the PRS number.  1914 

The third column describes the PRS, while the fourth column describes the subarea within TA-35 1915 

within which the PRS is located (LANL 2002e). 1916 

                                                 
30 PRSs 35-013(a), 35-013(b), 35-013(c), 35-006(g), and 35-016(h) are not being investigated in the Sampling and Analysis Plan 
because they are outside the watershed aggregate boundary or are within active buildings and have been deferred until 
decommissioning occurs (LANL 2002e).  
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Among the PRSs in Table I–24 is MDA X (PRS 35-002) near the southeast corner of Building 1917 

TA-35-2 on the south side of Ten Site Mesa.  MDA X is the former site of the reactor from the 1918 

Los Alamos Power Reactor Experiment No. 2 (LAPRE-II).  After being decommissioned 1919 

in 1959, the reactor was buried in place.  But in 1991, MDA X was remediated as an interim 1920 

action.  MDA X was recommended for no further action in the Addendum to the Operable Unit 1921 

1129 RFI Work Plan (LANL 1999b). 1922 

NMED approved the sampling and analysis plan on June 9, 2003.  A supplemental sampling and 1923 

analysis plan addressing the remaining sites in the Middle Mortandad-Ten Site Canyon 1924 

Aggregate Area was submitted to NMED on March 31, 2004, and approved on June 29, 2004.  1925 

The sampling and analysis plan, and supplement, was implemented and the Investigation Report 1926 

for the Middle Mortandad-Ten Site Canyon Aggregate Area was submitted to NMED in 1927 

September 2005.  Additional investigations for the Middle Mortandad-Ten Site Canyon 1928 

Aggregate Area are ongoing. 1929 

Table I–24  Potential Release Sites Considered in the Middle Mortandad–Ten Site 1930 

Aggregate Sampling and Analysis Plan 1931 

Consolidated 
Unit 

Potential 
Release Site 

Potential Release Site 
Description 

Subarea within 
the Aggregate 

 35-002 MDA X Mesa top 

35-003(a) WWTF Mesa top 

35-003(b) WWTF Mesa top 

35-003(a)-99 

35-003(c) WWTF Mesa top 

35-003(d)-00 35-003(d)a WWTF Pratt Canyon 

35-003(e)a WWTF Pratt Canyon 

35-003(f) WWTF Mesa top 

35-003(g) WWTF Mesa top 

35-003(a)-99 

35-003(h) WWTF Mesa top 

35-003(j) WWTF Mesa top 35-003(j)-99 

35-003(k) WWTF Mesa top 

35-003(d)-00 35-003(l)a WWTF Pratt Canyon 

35-003(m) WWTF Mesa top 

35-003(misc) Industrial waste lines Mesa top 

35-003(n) WWTF Mesa top 

35-003(o) WWTF Mesa top 

35-003(a)-99 

35-003(p) WWTF Mesa top 

35-003(q) a WWTF Pratt Canyon 35-003(d)-00 

35-003(r) Outfall Pratt Canyon 

 35-004(a) Storage areas Mesa top 

 35-004(b) Storage areas Mortandad slope 

25-004(g)-00 35-004(g) Container storage area Ten Site slope 

 35-004(h) Container storage area Mesa top 

35-014(g)-00 35-004(m) Container storage area Ten Site slope 

35-008-00 35-008 Surface disposal and landfill Mortandad Slope 

 35-009(a) Septic system Ten Site slope, mesa top 
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Consolidated 
Unit 

Potential 
Release Site 

Potential Release Site 
Description 

Subarea within 
the Aggregate 

35-004(g)-00 35-009(b) Septic system Ten Site slope, Ten Site Canyon 

 35-009(c) Septic system Mortandad slope 

 35-009(d) Septic system Pratt Canyon 

 35-009(e) Septic system Ten Site slope 

35-010(a) Sanitary lagoon Ten Site Canyon 

35-010(b) Sanitary lagoon Ten Site Canyon 

35-010(c) Sanitary lagoon Ten Site Canyon 

35-010(d) Sand filters Ten Site Canyon 

35-010(a)-99 

35-010(e) Release from sand filter Ten Site Canyon 

 35-011(d) Underground storage tank Mesa top 

 35-014(a) Operational release Mesa top 

35-014(b) Leaking drum Mesa top 35-003(j)-99 

35-014(d) Operational release Mesa top 

35-008-00 35-014(e) Oil spill Mortandad slope 

35-016(i)-00 35-014(e2) Oil spill Mortandad slope 

 35-014(f) Soil contamination Mesa top 

35-014(g) Soil contamination Ten Site slope 35-014(g)-00 

35-014(g2) Soil contamination Ten Site slope 

 35-014(g3) Soil contamination Ten Site slope 

 35-015(a) Soil contamination Mesa top 

35-003(j)-99 35-015(b) Waste oil treatment Mesa top 

35-016(a)-00 35-016(a) Drains and outfalls Ten Site slope 

 35-016(b) Outfall Ten Site slope 

35-016(c) Outfall Ten site slope 335-016(c)-00 

35-016(d) Outfall Ten site slope 

 35-016(e) Outfall Mortandad slope 

 35-016(f) Storm drain Mortandad slope 

35-016(i)-00 35-016(i) Drains and outfalls Mortandad slope 

 35-016(j) Storm drain Ten Site slope 

35-016(k) Drains and outfalls Pratt Canyon 35-016(k)-00 

35-016(l) Storm drain Pratt Canyon 

 35-016(m) Drains and outfalls Pratt Canyon 

35-014(g)-00 35-016(n) Storm drain Ten Site slope 

 35-016(o) Drains and outfalls Mortandad slope 

 35-016(p) Outfall Mortandad slope 

35-016(a)-00 35-016(q) Drains and outfalls Ten Site slope 

 35-017 Steam blowoff outfall from reactor Ten Site slope 

 35-018(a) Transformer Mesa top 

 C-35-007 Soil contamination Ten Site Canyon 

MDA = material disposal area, WWTF = Wastewater Treatment Facility. 
a These potential release sites are consolidated with mesa top potential release sites but also have a canyon component. 
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I.2.7.8 Technical Area 49:  Areas 5, 6, and 10 1932 

The Consent Order requires additional investigation of potential contamination at Areas 5, 6, and 1933 

10 within TA-49.  Details about the activities conducted in these areas, the likely contamination 1934 

present, their current configurations, and past investigations are discussed in Section I.2.5.3. 1935 

I.2.7.9 Solid Waste Management Unit 53-002 (a and b):  Impoundments 1936 

SWMU 53-002(a) includes two impoundments (northeast and northwest), each 210 by 210 by 1937 

6 feet deep (64 by 64 by 1.8 meters deep), that were built in 1969 and received sanitary, 1938 

radioactive, and industrial wastewater from TA-53 facilities.  The impoundments occasionally 1939 

overflowed to a channel draining east into a tributary of Los Alamos Canyon.  A third 1940 

impoundment (southern impoundment, SWMU 53-002(b)) was built in 1985 and measured 305 1941 

by 148 by 6 feet deep (98 by 45 by 1.8 meters deep).  In 1989, the southern impoundment was 1942 

restricted to radioactive liquids, while the other two impoundments received sanitary 1943 

wastewater.  All three impoundments are now inactive.  As part of an interim action, the sludge 1944 

and liners were removed from all three impoundments, and characterization samples were 1945 

collected from the perimeter around each impoundment and from drainage channels leading from 1946 

the southern impoundment (NMED 2005).  The investigation and remediation report for the 1947 

impoundments was submitted to NMED on January 29, 2004, and approved on July 25, 2006.  1948 

NMED issued a Certificate of Completion on September 13, 2006. 1949 

I.2.7.10 Solid Waste Management Unit 73-001 (a-d) and 73-004 (d):  Airport Landfill 1950 

The Airport Landfill consists of 5 SWMUs:  a main landfill (73-001(a)), a waste oil pit 1951 

(73-001-b)), bunker debris pits (73-001(c)), a debris disposal pit (73-001(d)), and a septic system 1952 

(73-04(d)).  DOE began operations in 1943.  Trash collected from the townsite and from other 1953 

locations was burned on the edge of a hanging valley.  Burning continued until 1965, when Los 1954 

Alamos County assumed operation.  Operation ceased on June 30, 1973.  From 1984 to 1986, the 1955 

western portion of the landfill was removed and taken to the debris disposal pit.  This allowed 1956 

construction of airport hangers and tie-down areas (LANL 2001b, NMED 2005).  RFI activities 1957 

occurred between 1994 and 1997 (LANL 1992e).  An RFI report was submitted to NMED, and 1958 

NMED agreed with the proposed remedy on December 8, 1999 (NMED 2005). 1959 

The Sampling and Analysis Plan for the Airport Landfill disposal areas describes the main 1960 

landfill as covering 12 acres (4.9 hectares) and having a volume of 489,500 cubic yards 1961 

(374,000 cubic meters).  The west and south sides of the main landfill coincide with the edges of 1962 

the asphalt tie-down area and the asphalt taxiway.  The north site extends roughly to the chain-1963 

link security fence along the north side of the airport, and the east side extends to the end of the 1964 

hanging valley.  The debris disposal area consists of two, roughly parallel trenches dug to a 1965 

maximum depth of 35 feet (11 meters).  The debris disposal area covers 5 acres (2.0 hectares) 1966 

and has a volume of 126,000 cubic yards (96,000 cubic meters) (LANL 2001e). 1967 

Subsequently, data needed to design a final cover for the landfill was collected, and an interim 1968 

measure removed debris from landfill drainages.  A closure recommendation was issued in 1969 

June 2005.  The preferred alternative is to leave the waste in place and install a MatCon 1970 

(Modified Asphalt Technology for Waste Containment) asphalt cover and retaining wall at the 1971 
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main landfill and an evapotranspiration cover at the debris disposal area (LANL 2005i, 1972 

DOE 2005b). 1973 

I.2.7.11 Solid Waste Management Unit 73-002:  Incinerator Ash Pile 1974 

SWMU 73-002 is an ash pile from a former incinerator at TA-73.  The ash pile is next to the Los 1975 

Alamos County Airport.  The incinerator equipment and stack were removed before 1973.  An 1976 

ash and surface disposal area is on the north-facing slope below the canyon rim (NMED 2005).  1977 

The pile is several hundred feet northwest of the airport.  The pile is 150 feet (46 meters) wide 1978 

and 150 feet (46 meters) below the mesa top (LANL 2005e).  RFI activities were conducted in 1979 

1996 and 1997.  The RFI results were submitted in 1997 to NMED in a Phase II sampling and 1980 

analysis plan.  The plan was approved on February 28, 2000 (NMED 2005). 1981 

The Consent Order requires investigations to fully characterize the extent of contamination and 1982 

the potential for migration of contaminants through fractures (NMED 2005).  The investigation 1983 

and corrective action work plan for SWMU 73-002 was submitted to NMED in May 2005 and 1984 

approved in September 2005.  Implementation of the work plan, including removal of ash and 1985 

debris waste, is ongoing. 1986 

I.2.8 Additional Material Disposal Areas 1987 

MDAs in this section will be addressed as part of the aggregate area investigations. 1988 

I.2.8.1 Technical Area 8:  Material Disposal Area Q 1989 

Also known as the GT or Anchor West Site, TA-8 is at the western end of LANL and is used for 1990 

dynamic tests.  MDA Q is within a 0.2-acre (0.8-hectare) site on Pajarito Mesa, in an area called 1991 

the Gun-Firing Site (PRS 8-002), which once contained naval guns used to develop the Little 1992 

Boy atomic weapon.  Two concrete anchor pads for the gun mounts and two target sand butts 1993 

remain (LANL 1999b). 1994 

MDA Q is a burial ground (SWMU 8-006(a)) that received waste in 1946 from the naval gun 1995 

experiments, possibly including parts from Little Boy tests (LANL 2005c).  The MDA occupies 1996 

an irregularly shaped area having dimensions of 270 by 260 feet (81 by 78 meters) 1997 

(LANL 1999b).  Within this area, burial occurred in a pit of uncertain size.  Investigations in the 1998 

early 1990s suggested a size of 30 by 30 feet (9.1 by 9.1 meters) (LANL 1993d).  Later 1999 

investigations indicated that the disposal area covered a larger area (LANL 1993d).  The MDA 2000 

Core Document cites a 0.2-acre (0.8-hectare) area (LANL 1999b). 2001 

Radioactive contamination was absent in a gun mount unearthed in 1947.  In 1994, copper and 2002 

lead were found above background values in surface soil samples.  No radioactive contamination 2003 

was found (LANL 2005c). 2004 

I.2.8.2 Technical Area 9:  Material Disposal Area M 2005 

TA-9 (Anchor East Site) is on the western edge of LANL.  The site is used for explosives 2006 

research.  MDA M is on Pajarito Mesa southwest of Pajarito Canyon.  MDA M (SWMU 09-013) 2007 

consists of a 3.2-acre (1.3-hectare) circular surface MDA and a small disposal area 750 feet 2008 
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(229 meters) northwest.  The main disposal area is surrounded by an earth berm that is eroded 2009 

from surface runoff.  MDA M was a dump for construction debris and other wastes.  From 1960 2010 

through 1965, the site received nonhazardous wastes from construction at other sites.  MDA M 2011 

has been inactive since 1965 (LANL 2005c). 2012 

In 1996, all wastes were removed and the site surveyed.  Twenty-six verification samples were 2013 

analyzed for organic and inorganic chemicals, radionuclides, PCBs, and asbestos.  All 2014 

contaminants were either not detected or were below recommended cleanup levels.  The site 2015 

access road was regraded and revegetated, and the main disposal area was scarified, graded, 2016 

tiered, and seeded to control soil movement and erosion.  The report for the 1996 expedited 2017 

cleanup recommended no further action (LANL 2005c). 2018 

I.2.8.3 Technical Area 15:  Material Disposal Area N 2019 

MDA N (SWMU 15-007(a)) is within a 0.28-acre (0.11-hectare) site within TA-15.  MDA N is a 2020 

pit containing remnants of structures from R Site that had been exposed to explosive or chemical 2021 

contamination.  (If radioactive contamination is present, it is probably at a low level given nearby 2022 

office buildings.)  The MDA is shown in the RFI Work Plan for Operable Unit 1086 work plan 2023 

as a 30- by 290-foot (9.1- by 88-meter) rectangle (LANL 1993c).  A later report estimated the 2024 

size as 300 by 100 feet (91 by 30 meters) (LANL 2005c).  Opened in 1962, MDA N may have 2025 

received waste from demolishing the control room and darkroom (Building 15-7) used to support 2026 

Firing Point C (and probably D) (LANL 1993c).  A 1965 aerial photograph showed it to be 2027 

closed (LANL 2005c).  The pit is covered and vegetated (LANL 1999b). 2028 

Little is known about use of hazardous materials.  A 1989 aerial survey did not find radioactive 2029 

materials.  Neither high explosives nor uranium were handled.  It is unknown how photographic 2030 

chemicals were disposed (LANL 1993c). 2031 

I.2.8.4 Technical Area 16:  Material Disposal Area R 2032 

TA-16 is described in Section I.2.7.2. 2033 

MDA R (SWMU 16-019) is an 11.5-acre (4.7-hectare) site on the edge of the mesa on the south 2034 

side of Cañon de Valle.  It is north of the explosives processing facility (Building 260).  MDA R 2035 

is an high explosive burning ground and disposal area that was used from 1945 until 1951.  The 2036 

MDA covers an area of 600 by 900 feet (180 by 270 meters), although the contaminated area is 2037 

probably smaller (LANL 1999b). 2038 

A later document (LANL 2005c) reports an area of 2.27 acres (0.92 hectare).  The MDA consists 2039 

of three U-shaped, 75-square-foot (7.0-square-meter) bermed pits that were fenced and encircled 2040 

by a road (LANL 1993f).  During construction of the 260 Line, the berms and surface soil were 2041 

graded northward into Cañon de Valle.  Debris was pushed northward over the edge of the 2042 

burning ground toward the canyon floor.  Debris was held back by a natural barrier of wood and 2043 

tress created by clearing the area for Building 16-260 in 1951.  The area was covered with 2044 

grasses and pine trees before the 2000 Cerro Grande Fire.  Suspected contaminants are barium, 2045 

high explosive, lead, asbestos, and organic chemicals (LANL 2005c).  A geophysical survey 2046 

suggests that the depth of waste at MDA R is shallow (LANL 1999b). 2047 
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After the Cerro Grande Fire, 800 cubic yards (611 cubic meters) of clean soil was excavated and 2048 

staged, as well as 1,500 cubic yards (1,147 cubic meters) of contaminated soil and debris.  A 2049 

runon diversion channel was built and erosion-control materials installed.  The MDA was 2050 

sampled in September 2000 to determine the nature and extent of contamination (LANL 2005c). 2051 

I.2.8.5 Technical Area 33:  Material Disposal Areas D, E, and K 2052 

TA-33 (Hot Point Site) is near the southeast boundary of LANL.  It spans the boundary of the 2053 

Chaquehui Canyon and Ancho Canyon Watersheds.  TA-33 was used from 1947 to perform 2054 

experiments in underground chambers, on surface firing pads, and at firing sites where guns shot 2055 

projectiles into berms.  Weapons experiments ceased in 1972.  A high-pressure tritium facility 2056 

operated from 1955 until late 1990 (LANL 1999b).  The TA is used for experiments that require 2057 

isolation or do not need daily oversight.   2058 

I.2.8.5.1 Material Disposal Area D 2059 

MDA D (SWMUs 33-003(a) and (b)) is on the east end of the TA.  MDA D consists of two 2060 

underground chambers:  TA-33-4 (SWMU 33-003(a)) and TA-33-6 (SWMU 33-003(b)).  Built 2061 

in 1948, the chambers were octagonal (18 by 18 by 11 feet high [5.5 by 5.5 by 3.4 meters high]), 2062 

with the tops of the chambers 30 feet (9.1 meters) below grade.  Access was via a 46-foot-deep 2063 

(14-meter-deep) elevator shaft (Rogers 1977).  The chambers were used for initiator tests using 2064 

polonium-210 (138-day half-life), milligram quantities of beryllium, and large quantities of high 2065 

explosive.  Chamber TA-33-4 was used once in 1948.  Chamber TA-33-6 was used in 1948 and 2066 

April 1952.  The second test destroyed the chamber.  Debris ejected into the air spread over the 2067 

mesa.  The crater around the chamber was filled with recovered debris and covered with soil 2068 

(LANL 1999b). 2069 

The Rogers report summarizes information indicating that the underground chambers may be 2070 

contaminated with explosive residue, uranium-235, and possibly trace amounts of other uranium 2071 

isotopes, polonium, and cobalt-60 (Rogers 1977). 2072 

A 1995 Phase I RFI report for the MDA recommended no further action for SWMU 33-003(a) 2073 

because no release to the environment was apparent.  A 1997 Phase I report recommended no 2074 

further action for SWMU 33-003(b).  The report recommended deferring evaluating ecological 2075 

risks until a risk method had been developed (LANL 2005c). 2076 

I.2.8.5.2 Material Disposal Area E 2077 

On the south edge of the TA, MDA E is on a point formed by Chaquehui Canyon and one of its 2078 

tributaries.  Consolidated Unit 33-001(a)-99 (MDA E) consists of four waste disposal pits 2079 

(SWMUs 33-001(a) through (d)) and an underground test chamber and shaft (SWMU 33-001(e)). 2080 

The test chamber and shaft were last used in 1950, and the disposal pits ceased receiving waste in 2081 

1963.  The consolidated unit covers 140 by 220 feet (43 by 67 meters) and is fenced 2082 

(LANL 2005c).  The four pits31 have the following dimensions, based on contemporary 2083 

engineering drawings (LANL 2005c): 2084 

                                                 
31 Two additional pits were constructed but were backfilled, apparently without being used for waste disposal.  Rogers 
(Rogers 1977) reports slightly different dimensions for the pits, based on a contemporary engineering drawing:  Pit 1 = 15 by 
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• 33-001(a):  20 by 60 feet (6.1 by 18 meters); 2085 

• 33-001(b):  20 by 50 feet (6.1 by 15 meters); 2086 

• 33-001(c):  not determined; and 2087 

• 33-001(d):  20 by 100 feet (6.1 by 30 meters). 2088 

The pits are probably shallow, each about 6 to 7 feet (1.8 to 2.1 meters) deep (Rogers 1977). 2089 

All four pits contain beryllium and uranium.  A report by the U.S. Geological Survey referenced 2090 

by Rogers (Rogers 1977) states that the area contains several hundred kilograms of depleted 2091 

uranium.  Pits 1 and 2 were reported to contain 240 curies and 60 curies, respectively.  Pits 1 and 2092 

2 may contain hazardous wastes (LANL 1999b).  Pit 3 contains a can of beryllium dust immersed 2093 

in kerosene.  Dates of construction cannot be confirmed.  When disposal ceased in 1963, the pits 2094 

were filled and compacted (LANL 2005c). 2095 

The underground chamber and shaft were built from November 1949 to February 1950.  The 2096 

octagonal chamber was 14 feet (4.3 meters) wide and 11 feet (3.4 meters) high and had concrete 2097 

walls, floor, and ceiling.  The adjacent shaft was 48 feet (15 meters deep).  The chamber was 2098 

used to conduct tests using explosives, beryllium, and tungsten.  The chamber collapsed during 2099 

an April 1950 experiment and was abandoned (LANL 2005c). 2100 

Sampling programs in 1982 and 1983 found tritium, cesium-137, and uranium.  The RFI work 2101 

plan indicated that subsurface contaminants were not being released from the pits and chamber 2102 

(LANL 2005c). 2103 

I.2.8.5.3 Material Disposal Area K 2104 

MDA K (Consolidated Unit 33-002(a)-99) is in the northern part of the TA.  The consolidated 2105 

unit is in an unfenced area comprising a 3-acre (1.2-hectare) footprint (LANL 2005c).  The six 2106 

SWMUs composing the consolidated unit have a smaller footprint.  The RFI Work Plan for 2107 

Operable Unit 1122 estimates a size of 1 acre (0.4 hectare) (LANL 1992f).  All former SWMUs 2108 

are associated with the Tritium Facility (Building 33-86), which operated from June 1955 until 2109 

1990.  The former SWMUs consist of a septic system (SWMU 33-002(a)), two sumps (SWMUs 2110 

33-002(b) and -002(c)), an outfall (SWUM 33-002(d)), a roof drain (SWMU 33-002(e)), and a 2111 

surface disposal area (SWMU 33-002(f)) (LANL 2005c).  SWMUs (33-002(a-e)) were 2112 

remediated in 2005 as part of an accelerated corrective action at TA-33.  The remedy completion 2113 

report for this accelerated corrective action was submitted to NMED on March 2, 2006, and was 2114 

approved with a Certificate of Completion on August 31, 2006. 2115 

The history and origins of waste within the surface disposal area (33-010(f)) are unknown.  The 2116 

surface disposal area comprises two groups of debris at the southeast corner of the MDA.  One 2117 

group of debris is 15 feet (4.6 meters) square, and it is 50 feet (15 meters) from a second 10- by 2118 

20-foot (3.0- by 6.1-meter) group of debris.  Materials include pieces of concrete and concrete 2119 

culvert, piles of tuff and cured asphalt, rusted metal cans, rebar, strapping bands, and other debris 2120 

(LANL 2005c). 2121 

2122 

                                                                                                                                                             
75 feet (4.6 by 23 meters); Pit 2 = 15 by 45 feet (4.6 by 14 meters); Pit 3 = 5 feet (1.5 meters) in diameter; Pit 4 = 15 by 100 feet 
(4.6 by 30 meters). 
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The No Action Option is considered in 
this appendix because such an action is 
required by NEPA.  DOE is legally 
required to carry out the provisions of 
the Consent Order. 

I.3 Description of Options 2122 

I.3.1 Overview of Options 2123 

To predict the impacts of carrying out future corrective measure decisions, three broad-scope 2124 

options are considered for purposes of NEPA: 2125 

1. No Action Option.  Environmental investigations and restoration efforts are assumed not 2126 

to be carried out in accordance with the Consent Order.  The LANL environmental 2127 

restoration project would continue, but no 2129 

extensive corrective measures would be 2131 

conducted for major PRSs.  Waste 2133 

management operations in Area G would 2135 

remain, including above-ground and below-2137 

ground storage of transuranic waste. 2139 

2. Capping Option.  The Consent Order would be implemented.  For this appendix it was 2140 

assumed that environmental investigations would take place in accordance with the 2141 

Consent Order, LANL MDAs would be stabilized in place, and several other PRSs would 2142 

be remediated annually. 2143 

Stabilizing MDAs in place means placing final covers over them and conducting certain 2144 

other environmental restoration activities such as remediating the volatile organic 2145 

compound plumes existing in soil at some MDAs.  The General’s Tanks within MDA A 2146 

would be stabilized in place using a grout mixture.  Transuranic waste in subsurface 2147 

storage at MDA G would be removed, processed, and shipped to WIPP.  Because a small 2148 

volume of the stored transuranic waste in subsurface shafts within MDA G may be 2149 

difficult to retrieve, an option to leave this stored waste in place would be considered.  If 2150 

this option were pursued, a performance assessment pursuant to 40 CFR Part 191 may be 2151 

required.  If such an assessment is required, the assessment results may indicate the need 2152 

for additional waste stabilization or MDA final cover modification. 2153 

Remediating additional PRSs would include contamination removal at sites such as 2154 

Firing Sites E-F and R-44 and the 260 Outfall.  Other remediation activities could include 2155 

surge bed grouting, contaminated sediment natural flushing, use of permeable reactive 2156 

barriers, pump and treat system installation, or other measures. 2157 

For MDAs A, B, T, U, C, L, G, and AB, it was assumed that remediation would be 2158 

completed by the dates presented in Table I–2.  For other MDAs and PRSs, it was 2159 

assumed that remediation would be completed in compliance with appropriate Consent 2160 

Order schedules, including those for aggregate areas.  It was assumed that remediation of 2161 

these MDAs and PRS would occur from FY 2007 through FY 2016. 2162 

3. Removal Option.  The Consent Order would be implemented.  For this appendix it was 2163 

assumed that environmental investigations would take place as they would for the 2164 

Capping Option.  In addition, LANL MDA waste and contamination would be removed.  2165 

All transuranic waste stored at MDA G would be removed and shipped to WIPP along 2166 
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with all other transuranic-contaminated material disposed of before 1970.  Remediation 2167 

of additional PRSs would again occur by various methods as discussed for the Capping 2168 

Option.  Remediation of MDAs or PRSs was assumed to be completed by the same dates 2169 

assumed for the Capping Option. 2170 

 The projected annual waste volumes and other environmental impacts are conservative.  2171 

If extensive removal of waste and contamination from the MDAs were required, then for 2172 

a variety of programmatic, funding, safety, and regulatory compliance reasons, the 2173 

remediation process may extend beyond FY 2016, provided that a revised schedule is 2174 

approved by NMED.  If this were to occur, annual waste volumes and other impacts 2175 

associated with the Removal Option would be smaller. 2176 

Environmental impacts associated with these three options are expected to bound those that 2177 

could result from eventual implementation of MDA and PRS corrective actions.  Remediation 2178 

decisions will be made for specific MDAs and PRSs rather than groups, and may prescribe a 2179 

combination of corrective measures.  For example, some waste within an MDA may be removed 2180 

and the remainder may be stabilized in place. 2181 

For all options, appropriate safety and environmental surveillance and maintenance would 2182 

continue at LANL to maintain compliance with DOE and external criteria and standards, 2183 

including those for nuclear environmental sites (Section I.3.2.3). 2184 

I.3.2 Continuing Environmental Restoration Work 2185 

Since LANL’s environmental restoration project was established in 1989, progress has been 2186 

made in characterizing and remediating LANL PRSs.  Some of the numerous environmental 2187 

investigations conducted by LANL have generated solid and liquid wastes.  Additional wastes 2188 

have resulted from implementing corrective measures.  Projections of future waste generation are 2189 

difficult.  One reason is that waste generation rates depend on regulatory decisions yet to be made 2190 

that would establish the scope of specific environmental restoration activities.  Because the kinds 2191 

of investigations conducted under the Consent Order will be basically the same as those 2192 

previously performed (for example, well drilling), it was assumed that waste from environmental 2193 

investigations would be encompassed by those in existing LANL forecasts (see Section I.3.2.1). 2194 

I.3.2.1 Existing Waste Forecasts 2195 

Estimates of waste generation from LANL’s environmental restoration project were presented in 2196 

the 1999 Site-Wide Environmental Impact Statement for Continued Operation of the Los Alamos 2197 

National Laboratory, New Mexico (1999 SWEIS) (DOE 1999a).  Updated projections are in the 2198 

August 17, 2004, Information Document in Support of the Five-Year Review and Supplement 2199 

Analysis for the Los Alamos National Laboratory Site-Wide Environmental Impact Statement 2200 

(DOE/EIS-0238) (LANL 2004f).  The 2004 LANL information document provides 10-year 2201 

forecasts of radioactive and nonradioactive waste generation at LANL.  These forecasts are in 2202 

two parts: 2203 

• Forecasts of wastes from several LANL sources, including the environmental restoration 2204 

project and LANL operations.  The forecasts are derived from a June 2003 report 2205 
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(LANL 2003c) that was attached to the 2004 LANL information document (LANL 2004f) 2206 

as Appendix G. 2207 

• Forecasts of waste from a separate decontamination, decommissioning, and demolition 2208 

(DD&D) project that would generate wastes from demolishing several LANL structures 2209 

(LANL 2004f). 2210 

The focus of this appendix is on waste that could be generated from LANL’s environmental 2211 

restoration project.32  Projections of environmental restoration project waste from the June 2003 2212 

report (LANL 2003c) as updated for years 2006 through 2008 by a subsequent report 2213 

(LANL 2004i), are presented in Table I–25 for FYs 2006 through 2012.  For transuranic waste 2214 

and mixed transuranic waste, the revised forecast projected an annual minimum of 52 cubic yards 2215 

(40 cubic meters) of transuranic waste and an annual maximum of 105 cubic yards (80 cubic 2216 

meters) of transuranic waste (LANL 2004i).  The larger estimate is reflected in the table. 2217 

Table I–25  Projections of Los Alamos National Laboratory Environmental Restoration 2218 

Project Wastes from Fiscal Year 2006 through Fiscal Year 2012 2219 

Fiscal Year 
Waste 2006 2007 2008 2009 2010 2011 2012 

Chemical - hazardous waste a (tons) 7,457 1,644 1,165 162.7 0 38.4 27.6 

Low-level radioactive waste (cubic yards) 1,295 994 3,662 4,175 31 0 0 

Mixed low-level radioactive waste 
(cubic yards) 

6.5 129 196 20 0 303 89 

Transuranic waste (cubic yards) 80 80 80 0 0 0 0 
a Resource Conservation and Recovery Act (RCRA) waste, Toxic Substances Control Act (TSCA) waste, New Mexico State 

special solid waste, and waste not otherwise suitable for sanitary landfill disposal. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; tons to metric tons, multiply by 0.90718. 
Sources:  LANL 2003c, 2004i. 
 

The Consent Order requires the investigation and remediation of numerous potential release sites 2220 

and areas of concern.   Implementing the Consent Order may cause generation of larger quantities 2221 

of environmental restoration waste than previously projected.  Because investigations are 2222 

ongoing and many corrective action decisions remain to be made, it is not possible to precisely 2223 

define the types and quantities of wastes that would be generated from actions taken under the 2224 

Consent Order.  Bounding estimates were therefore made. 2225 

It was assumed that MDAs A, B, T, U, AB, C, G, and L would be remediated in conformance 2226 

with their remedy completion report due dates.33  For other MDAs, it was assumed that their 2227 

remediation would start in FY 2007 and continue through FY 2016.  Total quantities of wastes 2228 

that may be generated under each option (capping or removal) were estimated and averaged from 2229 

FY 2007 through FY 2016.  For the remaining PRSs, waste generation rates from some 2230 

representative PRSs were estimated, and an average annual waste generation rate was assumed 2231 

                                                 
32 Wastes potentially generated from DD&D of LANL structures are addressed in Appendix H, Section H.1, for structures in 
TA-18 and in Section H.2 for structures in TA-21.  Waste estimates from recovery and shipment of stored transuranic waste at 
Area G of TA-54 are addressed in Section H.3.  Waste estimates from combined LANL sources are addressed in the main body 
of this SWEIS. 
33 This assumption is conservative for MDA U because NMED has issued a Corrective Action Complete with Controls 
certification for the SWMUs comprising MDA U (see Section I.2.5.2.4 of this appendix). 
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starting in FY 2007 and continuing through FY 2016.  This waste was added to that projected in 2232 

Table I–25. 2233 

The waste types assumed for this appendix are listed in Table I–26.  Nonliquid wastes are 2234 

grouped into four types:  solid waste, chemical waste, low-level radioactive waste, and 2235 

transuranic waste.  Solid waste refers to solid waste suitable for disposal into a solid waste 2236 

landfill.  Chemical waste is meant to be a general description for chemical or hazardous wastes 2237 

that contain hazardous constituents regulated under RCRA or TSCA, are regulated as a special 2238 

waste by the State of New Mexico pursuant to the New Mexico Solid Waste Act of 1990, or 2239 

otherwise fail to meet waste acceptance criteria for sanitary landfill burial. 2240 

Table I–26  Waste Types Considered 2241 

Waste Types Waste Subtypes 

Nonliquid Wastes 

 Solid waste – 

 Chemical waste – 

Low-activity  

Mixed low-activity  

Alpha 

Mixed alpha 

Remote-handled  

 Low-level radioactive waste 

Mixed remote-handled  

Contact-handled   Transuranic waste and mixed transuranic waste 

Remote-handled  

Liquid Wastes 

 Industrial – 

 Hazardous – 

Low-level   Radioactive 

Mixed low-level  

 

Low-level radioactive waste was assumed to be radioactive waste that is not high-level 2242 

radioactive waste, spent nuclear fuel, transuranic waste, byproduct material (as defined in 2243 

Section 11e(2) of the Atomic Energy Act of 1954, as amended), or naturally occurring 2244 

radioactive material.  Low-level radioactive waste was divided among six subtypes.  This 2245 

distinction was made to enable assessment for transportation impacts in this appendix and was 2246 

not meant to represent official DOE waste classifications. 2247 

Low-activity low-level radioactive waste contains radionuclides in concentrations that do not 2248 

exceed the Class A limits of 10 CFR Part 61 and have surface radiation levels smaller than 2249 

200 millirem per hour.  Mixed low-activity low-level radioactive waste has similar radioactive 2250 

properties but also meets the definition of RCRA hazardous waste.  Alpha low-level radioactive 2251 

waste contains alpha-emitting transuranic isotopes in concentrations between 10 and 2252 

100 nanocuries per gram; this waste is assumed to be contact-handled.  Mixed alpha low-level 2253 

radioactive waste is similar radiologically but also meets the definition of RCRA hazardous 2254 

waste.  Mixed remote-handled low-level radioactive waste has surface radiation levels that 2255 

exceed 200 millirem per hour.  Much of this waste may also exceed Part 61 Class A limits.  2256 
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Mixed remote-handled low-level radioactive waste is similar material but also meets the 2257 

definition of RCRA hazardous waste.34 2258 

Transuranic waste is not separated into mixed and nonmixed subgroups.  Both mixed and 2259 

nonmixed transuranic waste can be shipped directly to WIPP, provided that wastes having the 2260 

RCRA characteristics of ignitability, corrosivity, or reactivity are treated.  Transuranic waste is 2261 

separated into contact-handled and remote-handled transuranic waste, where remote-handled 2262 

transuranic waste containers have surface radiation levels exceeding 200 millirem per hour. 2263 

Liquid wastes would be generated in small volumes; for example, from equipment 2264 

decontamination.  Liquid low-level radioactive waste contains small concentrations of 2265 

radioactive isotopes regulated by DOE under the Atomic Energy Act of 1954.  Mixed low-level 2266 

radioactive liquid waste is similar in radioactive properties but also meets the definition of 2267 

RCRA hazardous waste.  Hazardous liquid waste meets the definition of RCRA hazardous waste. 2268 

 Industrial liquid waste is process water that does not meet the definition of hazardous waste.   2269 

I.3.2.2 Investigations 2270 

The Consent Order requires investigations to fully characterize the nature, extent, fate, and 2271 

transport of contaminants that have been released to air, soil, sediment, surface water, and 2272 

groundwater.  For example, the investigations of the canyon watersheds must address canyon 2273 

alluvial sediments, surface water monitoring and sampling, and groundwater monitoring and 2274 

sampling, focusing on the fate and transport of contaminants from the point of origin to each 2275 

canyon watershed drainage system, and, if necessary, to the regional aquifer and the Rio Grande.  2276 

The Consent Order requires the construction of new wells, the abandonment of some existing 2277 

wells, and environmental sampling.  Newly constructed wells include alluvial wells, intermediate 2278 

wells, and regional aquifer wells.  Requirements for specific LANL TAs are often prescribed in 2279 

terms of individual MDAs.  The investigations for each MDA must typically include a survey of 2280 

disposal units, drilling explorations, soil and rock sampling, sediment sampling, vapor 2281 

monitoring and sampling, intermediate and regional aquifer groundwater well installation, and 2282 

groundwater monitoring (NMED 2005).  These investigations would involve similar if not 2283 

identical technologies that have long been used at LANL. 2284 

Investigations of PRSs must be conducted in accordance with work plans to be submitted to and 2285 

approved by NMED.  Investigations for most PRSs will be conducted in accordance with work 2286 

plans for the aggregate areas containing these PRSs, and the details of the work plans will depend 2287 

on the known and inferred characteristics of the PRSs within each aggregate area.  Three 2288 

example work plans are those addressing the DP Site Aggregate Area at TA-21 (LANL 2004e); 2289 

the Guaje, Barancas, Rendija Canyons Aggregate Area at TA-00 (LANL 2005j); and the Pueblo 2290 

Canyon Aggregate Area (LANL 2005g).  The objectives of the work plans are to characterize the 2291 

nature and extent of contamination, if any, and to determine the need for corrective action.  2292 

Investigations may include (but are not necessarily limited to) geodetic and geophysical surveys, 2293 

radiological surveys, surface and near-surface soil sampling, sampling soil and tuff from 2294 

boreholes, and confirmation sampling of soil or tuff after conducting a remedial action.  A 2295 

                                                 
34This grouping of different low-level radioactive waste subtypes contains simplifications.  For example, some alpha-low-level 
radioactive wastes may require remote handling.  However, there is insufficient information for further meaningful 
subgroupings. 
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phased approach will be used that will be tailored to each PRS, including site reconnaissance, 2296 

screening, characterization, excavation, confirmation sampling, and evaluation of survey 2297 

screening and sample data.  This approach allows for acquisition of confirmation data and review 2298 

of results before demobilizing the investigation program for that PRS. 2299 

In May 2005, LANL staff submitted an Interim Facility-Wide Groundwater Monitoring Plan to 2300 

NMED.  Four modes of water will be monitored:  base flow, alluvial groundwater, intermediate 2301 

perched groundwater, and regional aquifer groundwater.  Monitoring within LANL boundaries 2302 

will take place in seven major watersheds or water shed groupings.  Monitoring outside LANL 2303 

boundaries will be conducted in areas that LANL operations have affected, and, to provide 2304 

baseline information, areas that LANL operations have not affected.  Monitoring data will be 2305 

reported in accordance with Consent Order schedules (LANL 2006h).   2306 

Any investigation-derived waste generated during the site investigation process will be managed 2307 

in accordance with all applicable EPA and NMED regulations, DOE orders, and LANL 2308 

implementation requirements.  Investigation-derived waste may include drill cuttings, 2309 

contaminated personal protective equipment, sampling supplies, plastic, and decontamination 2310 

fluids.  Some field investigations may also displace environmental media such as groundwater, 2311 

surface water, surface and subsurface soils, rocks, bedrock, and gravel.   2312 

I.3.2.2.1 Well Installation 2313 

Exploratory and monitoring well borings must be drilled using the most effective, proven, and 2314 

practicable method for recovery of undisturbed samples and potential contaminants.  Methods to 2315 

be used must be approved by NMED (NMED 2005).  Monitoring wells are typically constructed 2316 

by advancing a boring with a drilling rig, installing a well casing and screen, and backfilling the 2317 

annulus between the casing and the wall of the borehole (Hudak 1996).  Based on drilling 2318 

conditions, the borings may be advanced using one of the following methods:  hollow-stem 2319 

auger, air rotary, mud rotary, percussion hammer, sonic, dual-wall air rotary, direct-push 2320 

technology, cryogenic, and cable tool.  Drilling techniques will be selected and used that 2321 

minimize collateral disturbance and investigation-derived waste.  NMED prefers hollow-stem 2322 

auger or direct-push technology drilling methods if vapor-phase or volatile organic compound 2323 

contamination is known or suspected.  Air rotary drilling is preferred for borings intersecting the 2324 

regional aquifer.  The type of drilling fluid used must be approved by NMED (NMED 2005). 2325 

Each of these drilling methods are summarized below. 2326 

Hollow-stem auger.  A hollow-tem auger may be used to install monitoring wells in 2327 

unconsolidated or poorly consolidated materials, but is inappropriate for solid rock.  No drilling 2328 

fluids are required (Hudak 1996). 2329 

Air rotary.  Rotary drilling uses circulating fluids to remove drill cuttings and maintain an open 2330 

hole as drilling progresses.  In the air rotary method, air is forced down the drill pipe and back up 2331 

the borehole to remove drill cuttings.  Air rotary is often discouraged for environmental 2332 

investigations because of the difficulty of yielding representative samples (Hudak 1996). 2333 
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Mud rotary.  Mud rotary drilling, like water rotating drilling, requires the introduction of fluids 2334 

through the drill pipe to maintain an open hole, to provide drill bit lubrication, and to remove 2335 

drill cuttings.  Mud rotary drilling is often used instead of water drilling when the subsurface 2336 

properties make it difficult to maintain an open borehole (Hudak 1996). 2337 

Dual-wall air rotary.  The dual-wall reverse-circulation rotary method employs a double-walled 2338 

drill pipe.  Air (or water) is forced down the outer casing and circulated up through the inner 2339 

pipe.  Cuttings are forced to the surface through the pipe (Hudak 1996). 2340 

Percussion hammer.  This drilling technique uses compressed air to hammer a series of short, 2341 

rapid blows to the drill rods or bits and also simultaneously applies a rotating motion.  Drill 2342 

cuttings are flushed to the surface by compressed air (TH 2005). 2343 

Sonic.  Resonant sonic drilling uses a combination of mechanically generated vibrations and 2344 

limited rotary power to penetrate soil.  The drill head, attached to the drill pipe, uses two counter-2345 

rotating, out-of-balance rollers, causing the drill pipe to vibrate in resonance.  The vibration and 2346 

weight of the drill pipe, along with the downward thrust of the drill head, permit penetration of 2347 

the geologic formation without adding drilling mud or lubricating fluid.  The technique is 2348 

adaptable to any slant angle and virtually any geologic formation and typically produces no 2349 

cuttings or secondary waste streams (NCDENR 2005, CPEO 2005). 2350 

Direct-push technology.  Direct-push technologies use hydraulically powered machines that drive 2351 

small-diameter tools directly into the surface.  This technology generates little to no 2352 

investigation-derived wastes and can be mounted on relatively small vehicles, allowing for use at 2353 

sites that are difficult to access and minimizing collateral disturbance to surrounding soil and 2354 

vegetation (ICON 2005, Fugro 2005). 2355 

Cryogenic.  Cryogenic drilling replaces ambient air with cold nitrogen liquid or gas—as cold as 2356 

320 degrees Fahrenheit (-196 degrees Celsius)—as the circulating medium.  The nitrogen stream 2357 

freezes moisture in the ground surrounding the borehole, thus stabilizing it (DOE 1998b). 2358 

Cable tool.  The cable tool drilling method uses a heavy string of drilling tools that are repeatedly 2359 

lifted and dropped within a borehole.  The drill bit breaks and crushes consolidated rock into 2360 

small fragments and loosens unconsolidated material.  The reciprocating action of the tools 2361 

mixes the crushed and loosened rock particles with water to form a slurry.  A sand pump or bailer 2362 

removes the slurry (Hudak 1996). 2363 

I.3.2.2.2 Well Purging  2364 

Procedures for purging monitoring wells before sampling must be approved by NMED.  The 2365 

Consent Order requires temporary storage of purged groundwater and decontamination water 2366 

until proper characterization and disposal can be arranged.  Disposal methods must be approved 2367 

by NMED (NMED 2005). 2368 

2369 
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I.3.2.2.3 Test Excavations 2369 

Site investigations may include test excavations, including trenches and test pits in areas of 2370 

contamination.  Test excavation programs have been conducted at LANL PRSs.  Future test 2371 

excavation programs should cause small areas of temporary surface disturbance, generally in 2372 

areas such as MDAs that have already been changed from natural conditions.  Test excavations 2373 

will result in temporary removal, stockpiling, and return of uncontaminated soil and material, as 2374 

well as generation of small volumes of waste. 2375 

I.3.2.3 Maintenance of Nuclear Environmental Sites 2376 

Some of the PRSs addressed in this appendix are nuclear environmental sites, which are inactive 2377 

waste handling or disposal areas that contain sufficient radioactive material to be classified as 2378 

hazard category 2 or 3 according to DOE Standard thresholds (DOE 1997b).  These nuclear 2379 

environmental sites are listed in Table I–27.  LANL staff perform routine inspections and 2380 

maintenance at these sites to maintain compliance with 10 CFR Part 830.  LANL staff has 2381 

developed a documented safety analysis for surveillance and maintenance of the sites 2382 

(LANL 2004l). 2383 

Table I–27  Hazard Categories and Descriptions of Nuclear Environmental Sites 2384 

Nuclear 
Environmental Site a Associated PRS Description 

Hazard 
Category 

TA-21 MDA A 21-014 Subsurface tanks and pits associated with historical liquid and 
solid waste disposal 

2 

TA-21 MDA B 21-015 Undifferentiated subsurface areas associated with historical 
waste disposal 

3 

TA-21 MDA T 21-016(a)-99 Shafts and absorption beds associated with liquid wastes 2 

TA-35 MDA W 35-001 Subsurface tanks used for disposal of sodium coolant from 
reactor experiments 

3 

TA-35 WWTP 35-003(a)-99 Areas of residual contamination associated with leakage from, 
and removal of, components of former Wastewater Treatment 
Plant 

3 

TA-35 Pratt Canyon 35-003(d)-00 Areas of residual contamination associated with discharge from 
former Wastewater Treatment Plant 

3 

TA-49 MDA AB 49-001(a)-00 Shaft areas associated with historical subcritical experiments 
involving nuclear materials 

2 

TA-50 MDA C 50-009 Complex of pits and shafts used for disposal of combustible and 
noncombustible debris and sludge-filled drums 

2 

TA-53 Resin Tank 53-006(b)-99 Subsurface tank that received contaminated ion exchange resins 
from an accelerator facility 

2 

TA-54 MDA H 54-004 Shafts formerly used for disposal of classified waste 3 

PRS = potential release site, TA = technical area, MDA = material disposal area, WWTP = Wastewater Treatment Plant. 
a An additional site is outside the LANL boundary in Bayo Canyon. 
Source:  LANL 2004l. 
 

 2385 

2386 
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Consistent with the surveillance and maintenance documented safety analysis implementation 2386 

plan, all nuclear environmental sites have been initially inspected.  Results of those inspections 2387 

indicated the need for several actions, which are ongoing.  The work elements required to address 2388 

these findings fall into several distinct categories of similar actions: 2389 

• General maintenance 2390 

• Boundary marking 2391 

• Baseline radiological survey 2392 

• Erosion control studies and maintenance efforts 2393 

• New fencing 2394 

General Maintenance.  Activities may include mowing, debris clearing, foliage removal, and 2395 

fence repair.  Tasks such as mowing, clearing brush, removing debris, and removing small trees 2396 

are performed to maintain site surface characteristics and to limit combustible materials.  2397 

Equipment used includes miscellaneous hand tools and cutters, chain saws, tractors with fixed or 2398 

adjustable cutting attachments, weed-line or blade trimmers, push mowers, tractors with fixed or 2399 

adjustable (hydraulic) mower decks, and trucks and transport vehicles, including cherry picker 2400 

hydraulic lifts.  Repairing existing fences involves minor site preparation, such as light scraping 2401 

and removal of vegetation.  Small hand- and power tools may be used.   2402 

Boundary Marking.  The disposal units that comprise the inventory driving the nuclear facility 2403 

categorization are being demarcated.  Activities may include general surveying, placement of 2404 

posts, and placement of temporary barriers such as orange construction fencing.  General 2405 

surveying is usually conducted by a surveyor and assistant.  Some surveying equipment (for 2406 

example, tripods, survey rods) slightly intrudes into the subsurface to provide a firm base for 2407 

instruments.  The depth of penetration in typical soils is less than 3 inches (7.6 centimeters).  2408 

Personnel use pin flags, flagging, and wooden or metal stakes to mark locations and may pound 2409 

stakes 1 foot (0.3 meter) or deeper into the subsurface.  General surveying may require the 2410 

installation of permanent benchmarks using hand- or battery-operated rock drills to make small 2411 

holes in bedrock and cementing the benchmarks in the drilled holes.  To provide a clean line of 2412 

sight for instrument readings, personnel may use small saws, axes, or clippers to clear brush and 2413 

thin branches in areas of vegetation.  2414 

Baseline Radiological Survey.  Baseline radiological surveys are being performed at several 2415 

sites.  The goal of a baseline survey is to establish surface radiological conditions at a specific 2416 

point in time.  If future inspections indicate significant physical changes such as biodegradation, 2417 

erosion, or burrowing animals, the impacts of these changes can be evaluated by performing 2418 

radiological surveys in the areas of changed condition.  Survey equipment includes a wide array 2419 

of devices that are generally small, handheld, and self-contained.  To conduct a survey, personnel 2420 

may require access to radioactive storage areas; waste lagoons; areas downwind of stack release 2421 

points or exhaust vents; areas near storm, septic, sanitary, or drainage systems; and areas where 2422 

runoff may collect.  These areas may be within or outside of nuclear environmental site 2423 

boundaries.  Survey personnel may work in areas of dense vegetation or rough terrain and along 2424 
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parking lots and roadways near traffic.  Survey instruments may be mounted on all-terrain 2425 

vehicles. 2426 

Erosion Control Studies and Maintenance.  Erosion control measures may include installation 2427 

and maintenance of check dams, straw wattles, or surface basecoarse or earthen berms.   2428 

New Fencing.  New fence construction can include digging holes, placing concrete, setting posts, 2429 

and using a “come along” or other light equipment to stretch fencing.  Personnel performing 2430 

these tasks may use trucks and transport vehicles with mounted hydraulic lifts and pole drivers to 2431 

install posts and lift materials; vehicle-mounted, power, or manual augers to excavate post holes; 2432 

hand tools to support post and fence placement; cutting torches to cut fencing or signage 2433 

materials; radiological and industrial-hygiene survey equipment; oxy-acetylene or arc welding 2434 

units; or electric or pneumatic cutting drills and saws. 2435 

I.3.3 Remediation of Material Disposal Areas 2436 

The MDAs contain a variety of radionuclides or hazardous constituents within wastes that have 2437 

been disposed of in pits, trenches, and shafts.  To evaluate alternative corrective measures, 2438 

potential corrective measure technologies would be screened to eliminate those that prove 2439 

infeasible to implement, rely on technologies unlikely to perform satisfactorily or reliably, or do 2440 

not achieve corrective action objectives within a reasonable time.  Conceptual models would be 2441 

established and the likely performance of the MDAs would be evaluated against the corrective 2442 

measure objectives established for the corrective measure process. 2443 

The purpose of this section is not to preclude this screening process, but to identify a range of 2444 

corrective measure technologies that might be suitable.  At any MDA, a number of corrective 2445 

measure technologies may be used.  For example, portions of MDAs may be removed and 2446 

portions may be stabilized in place.  Some MDAs may require treatment of volatile organic 2447 

compound plumes. 2448 

I.3.3.1 Corrective Measure Technologies Possibly Suitable for Material Disposal Areas 2449 

Corrective measure technologies continue to be developed, for example as part of DOE’s 2450 

Environmental Remediation Science Program.  One information source of environmental 2451 

remediation technologies is the Federal Remediation Technologies Roundtables Remediation 2452 

Technologies Screening Matrix and Reference Guide (FRTR 2005).  Each of the MDAs presents 2453 

a unique mix of challenges for remediation.  Nonetheless, possible treatment technologies can be 2454 

grouped as follows: 2455 

• Stabilization in place – containment and in situ treatment technologies 2456 

• Removal – excavation/removal and ex situ treatment technologies 2457 

I.3.3.1.1 Possible Containment and in Situ Treatment Technologies Associated with the 2458 

Stabilization in Place Option 2459 

Contamination would be treated in situ or contained in place by installing a final cover.  Possible 2460 

technologies are listed in Table I–28. 2461 
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Table I–28  Possible Technologies for Containment and in Situ Treatment 2462 

Category Subcategory Technology 

Slurry walls 

Rock-grout mixing 

Vertical barriers 

Synthetic membrane 

Deep-surface horizontal barriers Deep-surface horizontal barriers 

Soil-grout mix Near-surface horizontal barriers 

Vitrification 

Asphalt cover 

Compacted clay cover 

Multilayer cover 

Evapotranspiration cover 

Containment 

Surface barriers 

Biotic barriers 

Biological treatment methods Microorganisms 

Soil gas venting 

Soil vapor extraction 

Pneumatic fracturing 

Electrokinetic soil treatment 

Vitrification 

Compaction with conventional equipment 

Dynamic compaction 

Waste stabilization 

In Situ Treatment 

Physical treatment methods 

Thermal treatment 

 

Vertical Barriers 2463 

Vertical (lateral) barriers could be installed around the perimeters of the disposal units, including: 2464 

• Slurry walls.  A slurry wall is formed by placing cement grout or similar materials into 2465 

narrow, deep trenches or in a series of adjacent open boreholes surrounding the perimeter of 2466 

a group of disposal units. 2467 

• Rock-grout mixing.  Rock-grout barriers are formed by drilling adjacent deep shafts around 2468 

the perimeter of a group of disposal units and then mixing the cut rock with injected grout 2469 

as the shaft is drilled. 2470 

• Synthetic membrane.  A geosynthetic liner or similar membrane can be placed in a vertical 2471 

trench, thereby forming a barrier that impedes or restricts the lateral movement of 2472 

contaminants. 2473 

These barriers are principally meant to prevent lateral movement of contaminants from disposal 2474 

units.  Assuming that vertical barriers were combined with an effective cap, the two technologies 2475 

would act essentially as an upside-down box over the waste.  This would reduce the potential for 2476 

human or bio-intrusion. 2477 

Vertical barriers were considered as stabilization alternatives for the nine waste disposal shafts at 2478 

MDA H.  Under one alternative, a vertical sidewall barrier would be constructed at a 2479 
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predetermined depth and width around the entire perimeter of MDA H.  Concrete caps would be 2480 

placed above the shafts and the surface covered with an evapotranspiration cover.  Under a 2481 

second alternative, interlocking boreholes filled with grout would surround each of the 6-foot 2482 

shafts.  A concrete cap would be installed (DOE 2004b).  A third alternative was the deep-2483 

surface horizontal barrier discussed below. 2484 

Deep-Surface Horizontal Barrier 2485 

A horizontal barrier could be installed underneath disposed waste to reduce the downward 2486 

aqueous-phase movement of contaminants.  Such a barrier was considered for encapsulation of 2487 

the nine disposal shafts at MDA H (LANL 2003b).  A wall would be constructed around each 2488 

disposal shaft by drilling interlocking shafts around each disposal shaft that would be filled with 2489 

cement slurry.  At the bottom of each disposal shaft a bottom seal would be constructed using a 2490 

three-fluid (“Kajima”) system.  An injector assembly would be lowered to the bottom of one or 2491 

more shafts.  As the injector assembly rotated, it would direct high-energy jets of water against 2492 

the tuff.  An air jet producing an aureole of compressed air concentric about the jet would 2493 

augment the effectiveness of the water jet.  At the same time, cement grout would be injected 2494 

into the void and the surrounding soil through a second nozzle.  A mixing radius of over 6 feet 2495 

(1.8 meters) can be achieved (LANL 2003b). 2496 

The Kajima system may not be effective for all disposal units considered in this appendix.  Most 2497 

MDAs are much larger than MDA H, comprising pits and trenches covering large surface areas 2498 

in addition to shafts. 2499 

Near-Surface Horizontal Barrier 2500 

These technologies provide horizontal barriers above disposed waste to reduce vertical 2501 

infiltration of water into waste and to reduce the potential for intrusion by plants, animals, or 2502 

humans.  Technologies include a soil-grout mixture and vitrification: 2503 

• Soil-grout mix.  A soil-grout mixture would be emplaced over the tops of the disposal 2504 

units.  The mixture could range in thickness up to several feet.  After the mixture hardens, it 2505 

would restrict infiltration or intrusion. 2506 

• Vitrification.  Electrical resistance would heat several feet of soil above disposed waste to 2507 

temperatures high enough to melt the soil.  This melted area would cover the entire surface 2508 

of a disposal unit.35  When the melted soil or rock cools, a glasslike mixture would cover 2509 

the tops of the disposal units.  The glass mixture would be theoretically impenetratable 2510 

against water infiltration and biological intrusion. 2511 

A soil-grout mix may be more generally suitable to the MDAs considered in this appendix.  2512 

Vitrification would subject the top layers of waste within the MDAs to high levels of heat, 2513 

possibly causing unsafe reactions. 2514 

                                                 
35 See the In Situ Physical Treatment section for a brief discussion on applying vitrification to waste in an entire disposal unit.  
In this case, vitrification is used for long-term waste stabilization. 
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Surface Barriers 2515 

These technologies comprise barriers placed over the tops of disposal units to restrict infiltration 2516 

of water, erosion, or biointrusion.  Possible barriers may include asphalt covers, compacted clay 2517 

covers, multiple-layer covers, evapotranspiration covers, and biotic barriers. 2518 

Asphalt covers.  A layer of asphalt would be placed over the tops of the disposal units.  Asphalt 2519 

layers have been placed over portions of disposal units at MDA AB (Area 2), MDA L, and 2520 

MDA B.  Investigations at Area 2 of MDA AB have shown that moisture has been trapped 2521 

beneath its asphalt layer.  Absent the asphalt, the moisture may have evapotranspired.  Also, if 2522 

portions of the asphalt collapse from settling or subsidence of the underlying waste and backfill, 2523 

the holes produced in the asphalt can act as a funnel for infiltration.36 2524 

Compacted clay cover.  A 1- to 3-foot (0.3- to 0.9-meter) layer of compacted clay would be 2525 

placed over the tops of disposal units.  Because clay, when effective, has a very low permeability 2526 

and therefore resists water infiltration, a clay cap has been recommended or used at numerous 2527 

waste disposal sites.  But in arid and semiarid environments the clay can dry and crack, leading to 2528 

comparatively large rates of infiltration through the cracks.  And to the extent that the underlying 2529 

waste and soil is structurally unstable, leading to subsidence and differential settling, the barrier 2530 

provided by the compacted clay may be disrupted. 2531 

Multiple-layer cover.  Multiple-layer covers consist of layers of different geologic and synthetic 2532 

materials.  They have been proposed for several radioactive waste disposal sites and are being 2533 

used at RCRA landfills.  The Corrective Measures Study Report for MDA H cites cases where 2534 

multiple-layer covers at RCRA landfills were damaged through settlement that compromised the 2535 

continuity of the cover’s discrete layers.  The clay layer at the bottom of a differentially settled 2536 

area at a landfill may be breached.  Also, a geomembrane may tear if enough settlement occurs.  2537 

The drainage layer above the barrier layer can funnel moisture to the low area where infiltration 2538 

occurs at the breached portions of the clay layer (LANL 2003b).   2539 

Evapotranspiration cover.  Evapotranspiration covers are designed to enhance soil water storage 2540 

capacity by retaining infiltrated water until it can be evaporated by solar radiation and transpired 2541 

by shallow-rooted plants.  Two types of evapotranspiration covers have been investigated:  2542 

monolithic evapotranspiration covers and evapotranspiration covers having capillary barriers.  2543 

Monolithic evapotranspiration covers consist of a single, vegetated soil layer having a site-2544 

specific mix of soil texture, soil thickness, and vegetation.  Evapotranspiration covers having 2545 

capillary barriers include an interface between an upper fine-textured soil and lower coarse-2546 

textured material.37  The capillary barriers are placed below the water storage zone to provide 2547 

additional protection against downward water flow (INEEL 2000). 2548 

Unlike clay covers, evapotranspiration covers do not rely on low hydraulic conductivity.  2549 

Mechanisms that increase the hydraulic conductivity of evapotranspiration covers (that is, drying 2550 

                                                 
36 The asphalt layer at MDA AB was removed in 1999 and an evapotranspiration cap installed (LANL 1999a). 
37 Under unsaturated conditions, water in the small pores of the fine-textured soil is held at high tension and will not flow into 
the large pores of the coarse-textured soil where the water tension is low.  For the water to flow out of the soil and into the 
coarse-textured material, it must be at sufficiently low tension.  Tension decreases as the soil approaches saturation.  Once 
breakthrough occurs, water will drain into the coarse material at a rate largely controlled by the hydraulic conductivity of the 
overlying soil (INEEL 2000). 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
I-100 Concurrence Draft 7/9/2007 

out) do not significantly affect their performance.  Hence, evapotranspiration covers—2551 

particularly monolithic covers—may be less susceptible to loss of function from subsidence and 2552 

differential settlement than either a compacted clay cap or a multiple-layer cap.  2553 

Evapotranspiration caps have been developed explicitly for landfills in arid and semiarid 2554 

environments.  Case studies addressing the use of evapotranspiration caps at landfills covering a 2555 

range of climatic conditions have been summarized in a technology overview by the Interstate 2556 

Technology and Regulatory Council (ITRC 2003a).  Research has been ongoing about use of 2557 

evapotranspiration caps at LANL disposal units since the early 1980s (Breshears, Nyhan, and 2558 

Davenport 2005; Nyhan 2005). 2559 

Biotic barriers.  These barriers control the intrusion of plants or animals into disposal units.  One 2560 

approach would be to place layers of hard, long-lasting natural materials such as cobble-sized 2561 

rocks or pea gravel.  These barriers discourage penetration by burrowing animals and, depending 2562 

on design, can potentially discourage penetration by deep-rooting plants. 2563 

Research has been performed on burial of herbicides (or other plant poisons) within discharge 2564 

units at depths below those associated with desirable types of local, shallow-rooted plants.  Plants 2565 

having roots that grow into the herbicide layer are killed.  The efficacy of this technology is 2566 

limited to the secretion period of the discharge units. 2567 

At MDA AB, chain-link fencing has been placed on the surface of a disposal cover.  Although 2568 

vegetation readily grows through the fencing, intrusion by burrowing animals is discouraged 2569 

(LANL 1999b). 2570 

In Situ Biological Treatment 2571 

These technologies use processes that feed on organic material.  The technologies have been 2572 

effective in treating low-level concentrations of radionuclides in wastewater, but have not been 2573 

demonstrated at radioactive waste disposal sites (LANL 2003b). 2574 

In Situ Physical Treatment 2575 

Several technologies may help remediate or physically stabilize waste disposal sites, including 2576 

those described below. 2577 

Soil gas venting.  Boreholes are drilled into the soil and left open, allowing release of subsurface 2578 

vapors and gases to the atmosphere or a treatment system.  Soil gas venting may be used to 2579 

remove an underground source of volatile organic compounds or to reduce volatile organic 2580 

migration.  It is less effective when volatile organic compound concentrations are in the parts-2581 

per-billion range.  It has been postulated for release of tritium in a gaseous or vapor form 2582 

(LANL 2003b). 2583 

Soil vapor extraction.  A force is applied to underground gases or vapors to accelerate their 2584 

removal from soil.  Forces have included:  (1) air pressure injected into one or more wells; (2) a 2585 

vacuum pulling the gas or vapor from one or more wells; or (3) a steep diffusion force that 2586 

removes gas or vapor from an area.  The extracted gas or vapor may be directed to a treatment 2587 

system.  The technology is less effective for volatile organic compounds when volatile organic 2588 

compound concentrations are in the parts-per-billion range (LANL 2003b). 2589 
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Pneumatic fracturing.  A fluid is injected at high pressure to create open fractures in an area 2590 

where a contaminant plume exists.  The opened flow paths allow access to the contaminated 2591 

media for removal or treatment.  The technology injects large amounts of water, which may 2592 

accelerate contaminant movement.  If the contaminant includes explosives, the technology might 2593 

promote their detonation (LANL 2003b). 2594 

Electrokinetic soil treatment.  This technology continuously removes ionic or charged species 2595 

from soils.  A low-intensity direct current is produced between ceramic electrodes that are 2596 

divided into a cathode array and an anode array.  Charged species are mobilized toward the 2597 

electrodes.  Metal ions, ammonium ions, and positively charged organic compounds move 2598 

toward the cathode.  Chlorides, cyanides, fluorides, nitrates, negatively charged organic 2599 

compounds, and other anions move toward the anode.  Contaminants that migrate toward the 2600 

polarized electrodes may be removed.  If the contaminant includes explosives, the technology 2601 

may promote their detonation.  Effectiveness is reduced for waste having a moisture content 2602 

smaller than 10 percent (LANL 2003b, FRTR 2005). 2603 

Vitrification.  In situ vitrification uses an electric current to melt soil or waste at temperatures 2604 

from 2,900 to 3,650 degrees F (1,600 to 2,000 degrees C).  Most inorganics are immobilized 2605 

within the vitrified glass and crystalline mass, and most organics are destroyed by pyrolysis.  2606 

Water vapor and organic combustion products are captured and drawn into a treatment system.  2607 

Vitrification leaves a chemically stable, leach-resistant crystalline material similar to obsidian or 2608 

basalt (FRTR 2005).  In situ vitrification has been demonstrated at LANL by treating a small 2609 

portion of one absorption bed at MDA V (LANL 2003e, 2004j). 2610 

Compaction with conventional equipment.  Decreased infiltration and percolation through a 2611 

disposal unit cover (by reducing porosity and thus permeability) can be achieved using 2612 

commercially available equipment.  Equipment may include sheepsfoot rollers, rubbertire rollers, 2613 

smoothwheel rollers, vibrating baseplate compactors, and crawler tractors.  Soil to be compacted 2614 

would be applied in 6- to 12-inch (15- to 30-centimeter) lifts and several passes made to compact 2615 

each lift to the desired density.  The depth of compaction can range from 0 to 6 feet (0 to 2616 

1.8 meters) (NRC 1981). 2617 

Dynamic compaction.  This technology compacts and consolidates waste in place.  It may greatly 2618 

reduce settling and subsidence over time.  It has potential use at pits and trenches where the 2619 

surface area is large relative to the disposal unit depth.  A heavy weight is raised above a disposal 2620 

unit and dropped, compressing the area underneath the weight.  The weight is lifted, moved to 2621 

cover an adjoining area of the disposal unit, and dropped.  This process is continued until all the 2622 

area over the disposal unit is compressed.  The voids created by the process are backfilled and 2623 

compacted.  The technology has drawbacks:  for maximum effectiveness, compaction should 2624 

extend to the bottom of the disposal units.  If the compactor breaks through the cover placed over 2625 

the waste, contamination may be ejected.  (Significant ejection of material might be avoided by 2626 

making repeated compacting runs over the same area, each time filling in voids after each 2627 

compacting effort.)  The physical shock may destroy the integrity of any buried waste container.  2628 

It may drive moisture from the disposal unit into the surrounding soil matrix (NRC 1981). 2629 

Waste stabilization.  Wastes can be stabilized using a lance to inject a grout mixture (or similar) 2630 

into the waste zone.  The process to be employed, and the grout formulation, would be developed 2631 
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through a test program.  The grout could be mixed at a conveniently sited batch plant, delivered 2632 

to the work site by truck, and fed into pumps that deliver the grout to an injection lance using 2633 

high-pressure lines.  The injection lance would be driven into the waste using technology such as 2634 

a rotary percussion drill to the maximum depth of the waste, or until refusal.  As grout is forced 2635 

out of jet nozzles located in the tip of the lance, the lance is rotated as it is withdrawn.  After the 2636 

lance is retracted, it is decontaminated and moved to the next location.  Care is needed to 2637 

minimize the return of grout to the surface.  Another concern is ground heaving.  Properly 2638 

performed, the technique can increase the density of the disposed waste without any increase in 2639 

waste volume.  In addition to waste stabilization, the technique reduces the permeability of the 2640 

waste, and provides encapsulation and chemical buffering (INEEL 2002c). 2641 

In situ grouting has been analyzed and tested at several DOE sites as summarized in an Idaho 2642 

National Laboratory report (INEEL 2002c).  Grout consisting of Portland cement, epoxy, 2643 

hematite grout, paraffin grout, and other proprietary formulations have been investigated or 2644 

considered (INEEL 2002c).  In situ grouting is an option for stabilization of the trenches, pits, 2645 

and shafts at the Idaho National Laboratory surface disposal area (INEEL 2002a).  A variation 2646 

was considered for encapsulation of the LANL MDA H shafts (DOE 2004b). 2647 

Thermal treatment.  Several techniques have been developed to decompose heat-sensitive 2648 

contaminants into less-toxic or less-mobile forms.  These techniques can be used to heat a 2649 

contaminant into a vapor phase, and in so doing, enhance its extractability.  Heat may be 2650 

generated using microwave, radiofrequency, thermal radiation, or other methods.  But if the 2651 

contaminants include reactive or explosive materials, this technology might promote undesirable 2652 

chemical reactions (LANL 2003b). 2653 

I.3.3.1.2 Possible Removal, Ex Situ Treatment, and Disposal Technologies 2654 

A decision to remove waste or contaminated soil results in an interlinked series of operations: 2655 

• Excavation; 2656 

• Material characterization; 2657 

• Material classification; 2658 

• Treatment and packaging; and 2659 

• Storage or disposal of the material. 2660 

The first three operations are addressed in Section I.3.3.1.2.1; the last two are addressed in 2661 

Section I.3.3.1.2.2.  Some case studies are summarized in Section I.3.3.1.2.3. 2662 

I.3.3.1.2.1 Removal Technologies and Operations 2663 

Removal activities must be conducted in a manner that ensures worker and public safety, 2664 

minimizes the spread of contamination, and minimizes possible negative effects on biological, 2665 

cultural, and operational resources.  Typical removal activities are listed in Table I–29. 2666 

 2667 
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Table I–29  Typical Removal Activities 2668 

Activity Typical Subactivities 
Planning Engineering and operations 

Material disposition 
Safety assessments and plans 
Biological and cultural assessments and resource protection plans 
Stormwater pollution prevention plans 
Best management practices for erosion control 
NEPA reviews 
Readiness reviews 

Permits and 
authorizations 

National Pollutant Discharge Elimination System General Permit 
Notice of Intent 
Regulatory corrective action approval 
NEPA authorization 
Safety authorization 
Other authorization 

Preliminary work Site preparation (establish roads and equipment; material; and waste storage, handling, and 
decontamination areas and reroute utilities) 

Remove buried pipes or lines or overheads (ensure utilities, if needed) 
Establish environmental and safety monitoring networks 
Perform tests and further develop equipment and procedures (test excavations, etc.) 
Perform surface and subsurface tests and sample collections to determine the extent of contamination 

Operations Excavation 
Contamination control 
Sorting 
Media characterization 
Material characterization 
Material classification 
Packaging for transport 
Safety and environmental monitoring 

Finish work Backfilling 
Final cover, if needed 
Cleanup and remediation 

Closeout Final sampling and monitoring 
Regulatory approval 

NEPA = National Environmental Policy Act. 
 

After the planning, authorization, and site preparation phases are completed, excavation would 2669 

commence and continue until the operational objectives are met.  Overburden over the 2670 

contaminated material, or uncontaminated material excavated near the contaminated material, 2671 

would be stockpiled for return to the excavation when contamination removal is completed. 2672 

Removal operations can be differentiated into: 2673 

• Standard removals:  Those that can be safely and relatively quickly conducted using 2674 

standard construction equipment 2675 

• Specialized removals:  Those requiring more extensive planning and effort and use of 2676 

specialized procedures and equipment 2677 

Standard, usually small-scale, removals have taken place at several DOE sites.  Procedures for 2678 

radiation and industrial safety, contamination control, waste characterization, and classification 2679 

are well established.  Waste equipment commonly used for such removals is listed in Table I–30 2680 

(from INEEL 2002b). 2681 
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Table I–30  Equipment Commonly Used for Standard Removals 2682 

Equipment Description Comments 

Backhoe Tracked or wheeled excavators used for digging small 
areas, having a typical bucket size of 2 cubic yards 
(1.5 cubic meters).  Auxiliary equipment can include 
clamshell buckets, drum grapplers, dippers, loader 
buckets, and hammers. 

Useful for trench digging and area excavation 
up to 45 feet (13.7 meters) deep.  Linear reach 
less than 100 feet (30 meters).   

Front-end 
loader 

Tracked or wheeled excavators capable of digging, lifting, 
dumping, and hauling.  Bucket size is up to 20 cubic yards 
(15 cubic meters). 

Useful for excavating large areas having short 
travel distance needs (< roughly 300 feet 
[91 meters]). 

Bulldozers Tracked vehicle having a blade or bucket for surface work. Useful for removing surface layers, clearing 
surface debris, and general earthmoving.  Less 
useful for retrieval of buried waste. 

Trencher Wheeled excavator capable of excavating and grading.  
Commonly called a ditch witch, it can use auxiliary 
equipment such as a backhoe, backfill blade, or an auger. 

Useful for small-scale digging. 

Vacuum/soft 
trencher 

Vacuum removes soil without disturbing large debris.  Can 
use jetted air to loosen soil before vacuum removal. 

Potentially useful for loose soil removal at dig 
face.  Not useful for retrieving buried waste. 

Soil skimmer Removes thin layers of soil in a controlled manner.  

Skid-steer 
loader 

Small excavator similar to a front-end loader.  Often called 
a Bobcat. 

 

Source:  INEEL 2002b. 
 

Specialized removals require more extensive planning and effort and use of specialized 2683 

procedures and equipment such as remote-control excavators or excavators designed to protect 2684 

the operators from external radiation or airborne contamination hazards.  An Idaho National 2685 

Laboratory report (INEEL 2002b) provides 13 case histories of demonstrations where (mainly) 2686 

DOE sites have:  (1) used remote excavators and end-effectors; (2) modified standard equipment 2687 

so a person in a sealed environment could operate the equipment; and (3) faced conditions 2688 

similar to those at the Idaho National Laboratory subsurface disposal area.  Another reference 2689 

surveys commercially available remote-control machines for excavation and recovery of buried 2690 

ordnance (LLNL 2002).  Appendix G of the Sandia Mixed Waste Landfill Corrective Measures 2691 

Study Final Report reviewed excavation of a portion of the landfill using robotics (SNL 2003a).  2692 

Examples of specialized excavators and ancillary equipment are listed in Table I–31 2693 

(INEEL 2002b). 2694 

Example measures for controlling contamination during excavation are listed in Table I–32 2695 

(adapted from INEEL 2002b). 2696 

In situ soil remaining after excavation must be characterized to determine whether it is 2697 

sufficiently contaminated to warrant removal.  Screening levels would be determined for the 2698 

removal based on expectations about the future use of the site and upon established health, 2699 

safety, or environmental protection criteria.  Soils that do not exceed the screening levels would 2700 

be left in place.  Characterization techniques to be used, and their implications on operations, 2701 

will depend on the contaminant under consideration; its in situ concentration; and operational or 2702 

environmental factors. 2703 

2704 
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Table I–31  Examples of Specialized Excavators and Other Equipment 2704 

Equipment Comments 

Remote Excavators 

Brokk Remote controlled excavator with a telescoping arm.  Available with several end-effectors for hammering, 
cutting, and scooping wastes.  The largest BROKK can reach about 13 feet (4 meters) below ground 
surface (bgs).  Used at Hanford for retrieval of high-dose debris and at Idaho National Laboratory for 
demolition.   

Kiebler 
Thompson  

Remote-controlled excavator with a telescopic boom capable of three-dimensional movement.  Available 
with several end-effectors.  The largest machine can reach about 16 feet (5 meters) below ground surface.  
Similar to the Brokk.   

T-Rex A tele-operated, heavy-lift, long-reach excavator used to retrieve boxes, drums, and containers using a 
front-shovel excavator.  Controls can be operated up to 1,250 feet (381 meters) away.  Developed at Idaho 
National Laboratory. 

HERMES A tracked computer controlled excavator with a hydraulic manipulator.  The system (Hybrid Remote 
Robotic Manipulation and Excavation System [HERMES]) was developed by Boissiere Engineering and 
Applied Robotics (BEAR), Inc., and used for exhuming LANL’s MDA P.  

Modified Standard Equipment 

Sealed, 
pressurized 
cabins 

Standard construction equipment with cabin modifications.  Can supply air to the operator either using 
filtered air intakes or externally supplied air.  Possibly useful for environments where the inhalation 
hazard is high. 

Shielded cabins Standard construction equipment with cabin modifications.  The walls and cabin windshield would be 
shielded for use in high external radiation environments.   

Remote Cranes 

Cooperative 
Telerobotics 
Retrieval System 

System consists of a 80-foot-wide (24-meter-wide) girder, two trolley assemblies with vertically 
telescoping masts, two manipulators, and a 5-ton (4.5 metric ton) remotely operated hoist.  Presently at 
Idaho National Laboratory. 

RoboCrane Cable-driven platform for a parallel link manipulator.  Provides load control via teleoperative, graphic 
offline programming, and hybrid control modes.   

Remote End-Effectors 

Safe excavation High-pressure probe dislodges compacted and other hardened materials using air-jet/vacuum end-effecter 
system.  Vacuums up soil.   

Tentacle, highly 
manipulative 

Teleoperated manipulator and bellows actuator.  Used with a crane and manipulator.  Load capabilities 
less than 4,000 pounds (1,814 kilograms). 

Schilling Tital II Manipulators deployed by crane for selective retrieval of barrels from soil.  Basic components include 
hydraulic system, positioning system, electronics module, and mechanical interface.   

Confined sluicing 
end-effector 

Water jet designed for waste tank cleanout.  Uses high-pressure water jets to cut material into small pieces 
and evacuates with a vacuum jet pump.  Captures slurry water.  Creates additional waste. 

Innovative end-
effector 

Consists of a thumb, an attachable integrated transfer module, and a shovel assembly.  Capable of soil 
retrieval and dust-free waste dumping.   

MDA = material disposal area. 
Source:  INEEL 2002b. 
 

Excavated material must be similarly characterized in terms of its radionuclide or hazardous 2705 

content to enable decisions about its further disposition.  Soil or other materials that do not 2706 

exceed screening levels may be recycled, disposed of as solid waste, or used as backfill.  2707 

Contaminated material can be considered waste or decontaminated, if feasible and cost effective, 2708 

and the decontaminated material reused, recycled, or disposed of. 2709 

Requirements for the subsequent disposition of the waste depend on the waste’s classification.  2710 

Wastes containing RCRA hazardous constituents must be treated according to regulatory-2711 

prescribed methods.  DOE classifies wastes containing radionuclides as low-level radioactive 2712 
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waste if the concentrations of alpha-emitting transuranic isotopes (having half-lives exceeding 2713 

20 years) do not exceed 100 nanocuries per gram of waste.   2714 

Table I–32  Example Contamination Control Options 2715 

Options Description 

Confinement Confinement structures made from plastic, metal, or other materials can enclose a piece of equipment, a 
work area, or a site and thereby prevent the spread of airborne contaminants.  Enclosures used at a site 
or work area have ranged from lightweight, portable units to substantial structures.   

Ventilation and 
vacuum systems 

These systems use laminar airflow at a dig-face within enclosures to direct dust to filters.  Vacuums 
remove loose particulates from equipment and structures and collect dust and debris. 

Foams, sprays, 
misters, fixatives, 
and washes 

These options can be used to control odors, volatile organic compounds, dust, and other emissions; 
create a barrier between work surfaces and the atmosphere; settle loose airborne contamination; and 
decontaminate personnel and equipment. 

Electrostatics Electrically charged plastic and electrostatic curtains form barrier walls against spread of contamination 
from enclosed areas.  Curtains can be used upstream of emission filtering systems to neutralize charged 
dust particles. 

In situ stabilization Used before excavation to fix contamination into the soil and waste matrix and thereby minimize its 
dispersion into the air or surface water.  Processes include injection of grout, resin, or polymer; 
vitrification; or ground-freezing. 

Source:  INEEL 2002a. 
 

As site preparation and excavation proceeds, site survey and monitoring programs would be 2716 

conducted to ensure worker health and safety and to detect movement of radioactive or hazardous 2717 

constituents from the work area to the environment. 2718 

After removal is complete, the site must be restored.  An excavation at an MDA would be 2719 

backfilled with soil, compacted, and revegetated.  There would be an investigative effort to 2720 

confirm that the corrective action objectives of the removal had been achieved.  Appropriate 2721 

after-action reports would be prepared for submittal and approval. 2722 

I.3.3.1.2.2 Treatment and Disposal Options 2723 

Following removal, wastes may require treatment and perhaps specialized packaging before their 2724 

further disposition.  Treatment options for wastes containing RCRA hazardous constituents 2725 

include (LANL 2003b): 2726 

• Neutralization.  Reactive materials can often be neutralized.  Acids can be neutralized using 2727 

bases and vice versa.  Lithium compounds can be neutralized through reaction with water. 2728 

• Thermal treatment.  Burning to destroy the explosive compounds can treat HE.  This 2729 

technology has long been used at LANL. 2730 

• Cement stabilization.  Some materials may require stabilization before disposal as 2731 

hazardous or mixed waste.  This technology has long been used. 2732 

• Debris treatment.  Treatment standards for materials meeting the RCRA definition of 2733 

debris are specified in 40 CFR Part 268.45 and New Mexico Administrative 2734 

Code 20.4.1.800.  Microencapsulation is authorized for treating lead or lead-containing 2735 

debris. 2736 
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Some of the wastes possibly recovered from MDAs may be compressed gas cylinders.38  Gas 2737 

cylinders may present a physical hazard if they are recovered still pressurized and a chemical 2738 

hazard depending on the gases contained within the cylinders.  Gases in recovered cylinders may 2739 

be toxic or reactive.  Gases may be caustic or acidic, for example, or unstable.  For example, 2740 

hydrogen cyanide and ethylene oxide can undergo exothermic polymerization, while gases such 2741 

as hydrogen bromide can react with moisture.  Pyrophoric liquids may be stored in 2742 

nonpressurized gas cylinders. 2743 

Recovered cylinders may be safely opened and the contents either recovered or treated.  2744 

Basically, the recovered cylinder is placed within an explosion-resistant pressure vessel 2745 

configured with various cutting tools and perhaps an inert-gas environment.  (Recovered 2746 

cylinders can be transported to a treatment facility external to the excavation using overpacks 2747 

designed to contain the contents of the cylinder if it leaks or fails during transport.)  Once the 2748 

container contents are released within the pressure vessel, the gases or liquids may be transferred 2749 

to appropriate external reactors or collection tanks.  Gases, for example, can be transferred to wet 2750 

scrubbers for neutralization.  Systems are also available to treat cylinders containing biological or 2751 

chemical weapon material (IES 2005). 2752 

Treatment of waste contaminated with high explosives would take place at LANL.  Treatment of 2753 

other RCRA hazardous wastes could take place either at LANL, if treatment capacity exists, or at 2754 

an offsite location.  Radioactive waste would be treated to meet the waste acceptance criteria for 2755 

the facility receiving the waste. 2756 

Onsite Disposal Capacity 2757 

Onsite solid waste capacity.  Solid waste currently generated by LANL’s environmental 2758 

restoration project is typically sent to an offsite solid waste landfill.  However, a municipal solid 2759 

waste landfill (to be closed) does exist within the LANL boundary (see Section I.4.9). 2760 

Onsite low-level radioactive waste capacity.  The only operating low-level radioactive waste 2761 

disposal facility at LANL is at Area G in TA-54.  Because of the impending lack of capacity in 2762 

existing disposal units, and because LANL personnel must complete remediation at MDA G by 2763 

the end of 2015, LANL is expanding low-level radioactive waste disposal operations into Zone 4 2764 

and Zone 6 in TA-54 (see Section I.4.9). 2765 

Offsite Treatment and Disposal Capacity 2766 

Offsite treatment and disposal capacity exists for solid waste, hazardous waste, low-level, and 2767 

mixed low-level radioactive wastes, and transuranic waste.  Examples are described below. 2768 

Solid waste capacity.  The Solid Waste in New Mexico, 2000 Annual Report lists 50 active solid 2769 

waste landfills, including 3 landfills that accept construction and demolition wastes 2770 

(NMED 2000). 2771 

                                                 
38 Because LANL’s mission during the period when compressed gas cylinders could have been disposed of was oriented much 
more to research and development than production of nuclear materials, pressurized containers possibly disposed of in LANL 
MDAs were probably lecture-size bottles containing no more than 1 pound as a pressurized liquid. 
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Hazardous waste capacity.  The 2006 U.S. Army Corps of Engineers Report on Treatment, 2772 

Storage & Disposal Facilities (TSDF) for Hazardous, Toxic, and Radioactive Waste provides 2773 

information about eighteen facilities currently engaged in commercial disposal of RCRA 2774 

Subtitle C hazardous waste (ACE 2006).  Five of these facilities hold a Toxic Substances Control 2775 

Act permit for disposal of PCB-contaminated materials.  Information about six hazardous waste 2776 

sites near LANL is provided in Table I–33. 2777 

Table I–33  Selected Hazardous Waste Operations Near 2778 

Los Alamos National Laboratory 2779 

Operator and Location Hazardous Waste Operations a Waste Groups Accepted a 

Clean Harbors 
Westmorland, LLC 
Westmorland, CA 

Treatment of heavy metals and other 
wastes; micro-encapsulation; 
solidification; waste landfill; 
processing of bulk or drummed wastes; 
storage before treatment or disposal. 

RCRA hazardous waste; NORM waste from 
geothermal operations; APHIS soils; and California-
regulated wastes. 

Clean Harbors Dear Trail, 
LLC 
Dear Trail, CO 

TSD. Analytical capacity for TCLP, 
cyanide, alkaline chlorination; chemical 
reduction; stabilization or 
solidification; deactivation and 
neutralization; micro-encapsulation; 
landfill. 

Contaminated process wastewaters; inorganic 
cleaning solutions; organic and inorganic laboratory 
chemicals; paint residues; debris from toxic or 
reactive chemical cleanups; off-spec commercial 
products.   

U.S. Ecology Nevada, Inc. 
Beatty, NV 

Chemical oxidation; stabilization; 
thermal; micro- and macro-
encapsulation. 

RCRA hazardous wastes, debris, and solid waste 
greater than 500 ppm VOCs; PCBs; non-hazardous 
solid industrial, commercial, and agricultural 
chemical wastes; liquids for solidification; bulk or 
drummed solid waste; household hazardous waste; 
lab packs; State-regulated hazardous wastes; waste 
from conditionally-exempt small quantity generators; 
corrosive wastes and acids; asbestos or asbestos-
RCRA debris.   

Clean Harbors Lone 
Mountain, LLC 
Waynoka, OK 

Waste treatment and storage; RCRA 
hazardous landfill operations; waste 
water treatment; rail transfer 
operations. 

PCB soil and debris; non-hazardous soil; hazardous 
soil for direct landfill; hazardous soil for treatment of 
metals and organics on a case basis; debris for micro- 
 or macro-encapsulation; plating waste; acidic waste; 
caustic waste; cyanide and sulfide bearing waste; and 
hazardous and nonhazardous liquids. 

Waste Control Specialists 
Andrews, TX 

TSD.  Chemical oxidation or reduction; 
deactivation; macro-encapsulation; 
neutralization; stabilization; controlled 
reaction; amalgamation.  Can dispose 
of treated soil.  Can shred debris or 
treat VOC waste; aqueous waste; soil; 
dioxin, inorganic and organic sludges 
and solids; paint sludges; PCBs; 
pesticides; reactive material; solvents; 
TCLP metals; acids; caustics; oil.   

Accepts >2,000 RCRA waste codes and TSCA 
materials. Most accepted radioactive waste is not 
disposed of.  Can dispose of some exempt 
radioactive wastes, including some source material; 
some material containing thorium; some NORM; 
some materials containing rare earths; depleted 
uranium used for shielding; and materials exempt 
from licensing under Texas regulation.   

Clean Harbors Grassy 
Mountain, LLC 
Salt Lake City, UT 

Truck and rail logistics; drain and flush 
for PCB transformers; solidification & 
stabilization; repackaging. 

PCBs; non-hazardous soils and other nonhazardous 
industrial wastes; asbestos wastes; hazardous waste 
for treatment of metals; plating wastes; acidic wastes; 
caustic wastes; hazardous debris; and non-PCB 
liquid wastes for solidification and landfill. 

TSD = treatment, storage, and disposal; RCRA = Resource Conservation and Recovery Act; NORM = naturally occurring 
radioactive material; APHIS = Animal and Plant Health Inspection Service; TCLP = toxicity characteristic leaching 
procedure; VOCs = volatile organic compounds; PCB = polychlorinated biphenyl; ppm = parts per million; TSCA = Toxic 
Substances Control Act; SNM = special nuclear material; CFR = Code of Federal Regulations. 
a The listed information is a summary.  Consult hazardous waste operators for specific information about operations, waste 

groups accepted, and restrictions. 
Source:  ACE 2006. 

2780 
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Low-level and mixed low-level radioactive waste capacity.  Offsite treatment and disposal 2780 

capacity exists for commercial and DOE disposal of low-level radioactive waste and mixed low-2781 

level radioactive waste.  Some of the treatment and disposal options that may be considered may 2782 

include the Chem-Nuclear39 low-level radioactive waste disposal facility near Barnwell, South 2783 

Carolina; the U.S. Ecology low-level radioactive waste disposal facility on the Hanford 2784 

Reservation; the EnergySolutions disposal facility near Clive, Utah; the Waste Control 2785 

Specialists Facility near Andrews, Texas; and DOE’s Nevada Test Site. 2786 

Neither the Chem-Nuclear nor the U.S. Ecology facility accepts mixed low-level radioactive 2787 

waste for treatment or disposal, and both limit (or shortly will limit) the quantities of wastes that 2788 

may be accepted.  After FY 2008, only waste generated by members of the Atlantic Interstate 2789 

Low-Level Radioactive Waste Compact may be accepted.40  The U.S. Ecology facility accepts 2790 

waste only from the eight states composing the Northwest Interstate Compact and from the three 2791 

members of the Rocky Mountain Compact.  Although New Mexico is a member of the Rocky 2792 

Mountain Compact, waste from DOE generators is not encouraged (WSDOE 2005). 2793 

The EnergySolutions disposal facility near Clive, Utah, accepts Class A41 low-level and mixed 2794 

low-level radioactive wastes.  The facility accepts bulk and containerized materials, and mixed 2795 

waste for treatment by stabilization, oxidation-reduction, deactivation, chemical fixation, 2796 

neutralization, and macro- and micro-encapsulation.  The wastes managed at the disposal facility 2797 

may not have an external contact dose rate equal to or exceeding 200 millirem per hour on a 2798 

manifested container; 500 millirem per year on external, accessible surfaces of individual wastes 2799 

within a container; or 80 millirem per hour for containers of resin (EnergySolutions 2006). 2800 

The Waste Control Specialists Facility near Andrews, Texas, accepts low-level and mixed low-2801 

level radioactive wastes for treatment.  Low-level radioactive waste disposal is not yet 2802 

authorized.  Treated waste is either returned to the generator or sent to another site for disposal.  2803 

RCRA hazardous wastes may be disposed of (WCS 2005).   2804 

DOE’s Nevada Test Site disposes of low-level and mixed low-level radioactive waste from DOE 2805 

Nevada activities, as well as from approved generators, generally defined as those DOE sites and 2806 

contractors that have traditionally shipped waste to the Nevada Test Site.  (LANL has, in the 2807 

past, shipped waste to the Nevada Test Site for disposal.) 2808 

Transuranic waste capacity.  Transuranic waste disposal capacity is available at WIPP near 2809 

Carlsbad, New Mexico.  WIPP currently accepts defense-generated transuranic waste for 2810 

disposal.  Mixed contact-handled transuranic waste is acceptable; however, waste that exhibits 2811 

RCRA characteristics of ignitability, corrosivity, or reactivity must be treated (DOE 2002, 2812 

WIPP 2004).  WIPP initially received only contact-handled transuranic waste, but the WIPP 2813 

                                                 
39 Chem-Nuclear, LLC, is a wholly owned subsidiary of Duratek, Inc., which merged in 2006 with other companies to form 
EnergySolutions, LLC. 
40 South Carolina Code of Laws, Title 48, Chapter 46, Atlantic Interstate Low-Level Radioactive Compact Implementation Act. 
41 The NRC system in 10 CFR Part 61.55 for classifying low-level radioactive waste is based on two tables listing waste class 
concentration limits for short- and long-lived radionuclides.  For example, low-level radioactive waste containing alpha-
emitting transuranic isotopes having half-lives exceeding 5 years is classified as Class A waste if concentrations do not exceed 
10 nanocuries per gram of waste, or as Class C waste if concentrations are greater than 10 nanocuries per gram and less than 
or equal to 100 nanocuries per gram. 
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permit modification for receipt of remote-handled transuranic waste was approved in 2814 

October 2006. 2815 

Transuranic waste must contain alpha-emitting transuranic isotopes, having half-lives exceeding 2816 

20 years, in concentrations exceeding 100 nanocuries per gram of waste.  Pursuant to the WIPP 2817 

Land Withdrawal Act, the total capacity at WIPP is 6.2 million cubic feet (0.18 million cubic 2818 

meters) of transuranic waste.  Several restrictions exist for acceptance of remote-handled waste. 2819 

I.3.3.1.3 Related Remedial Actions 2820 

Section I.3.3.1.3.1 summarizes case histories of removals at MDA P and the Sandia Chemical 2821 

Waste Landfill.  Section I.3.3.1.3.2 summarizes the removal alternative considered for 2822 

remediation of MDA H.  Section I.3.3.1.3.3 presents observations. 2823 

I.3.3.1.3.1 Selected Case Histories 2824 

LANL MDA P.  MDA P in TA-16 operated from 1950 to 1984 and contained detonable HE, HE 2825 

residues in soil, barium, and asbestos; and low levels of uranium, lead, and cadmium.  The 2826 

closure process began in February 1997 (LANL 2001a), when a clean closure plan was approved 2827 

by NMED.  The volume to be removed was estimated to be 30,000 cubic yards (22,900 cubic 2828 

meters).  But in the fall of 1997, work crews discovered HE ranging from the size of a fingernail 2829 

to that of a softball.  Plans for removal were changed.  A remote excavator was acquired, as well 2830 

as a team of explosive ordinance experts to screen excavated materials for high explosive 2831 

(LANL 2001d).  Excavation resumed in February 1999 and was completed on May 3, 2000 2832 

(LANL 2001a).  Work crews used high-pressure water to remove debris potentially contaminated 2833 

with HE (LANL 2001d).  Nonremote excavation of contaminated soil beneath the waste pile 2834 

began after the May 2000 Cerro Grande Fire and was completed in March 2001.  Additional 2835 

material was removed in February 2002 (LANL 2001a). 2836 

Material excavated from MDA P included 52,500 cubic yards (40,100 cubic meters) of soil and 2837 

debris (including hazardous and industrial waste and recycled material); 387 pounds 2838 

(176 kilograms) of detonable high explosive; 820 cubic yards (627 cubic meters) of hazardous 2839 

waste with some radioactive contamination; 6,600 pounds (3,000 kilograms) of barium nitrate; 2840 

2,605 pounds (1,180 kilograms) of asbestos; 200 pounds (91 kilograms) of mixed waste; 2841 

235 cubic feet (6.7 cubic meters) of low-level radioactive waste, and 888 containers of unknown 2842 

content (LANL 2001a).42  The high explosive was burned (LANL 2001d).   2843 

Sandia Chemical Waste Landfill.  This landfill was a 1.9-acre (0.77-hectare) landfill near 2844 

Albuquerque, New Mexico, that was used for disposal of chemical and solid waste between 1962 2845 

and 1985 and as a storage area for hazardous waste drums between 1981 and 1989.  Liquid and 2846 

solid waste disposal was discontinued in 1981 and 1985, respectively.  Closure of the landfill 2847 

was initiated in 1988 (SNL 2003b). 2848 

The site was prepared for excavation following a 2-month preparation period that included 2849 

mobilization of equipment and administration trailers.  Excavation began in September 1998 and 2850 

was completed in February 2002, when 52,000 cubic yards (40,000 cubic meters) of soil, solid, 2851 

                                                 
42 Revised waste summaries are in the MDA P Closure Certification Report (LANL 2003h). 



Appendix I – Major Material Disposal Area Remediation, Canyon Cleanups, and Other Consent Order Actions 
 
 

 
7/9/2007 Concurrence Draft I-111 

hazardous, and mixed waste was removed.  Excavation extended to 12 feet (3.7 meters) below 2852 

ground surface and occasionally to 30 feet (9.1 meters).  In addition to soil, excavated debris 2853 

included compressed gas cylinders, intact chemical containers, partially expended munitions, 2854 

thermal and chemical batteries, large metal objects (such as tanks or gloveboxes), waste 2855 

containing radionuclides, asbestos-containing tiles and blocks, and biohazardous waste. 2856 

Management of the excavated waste was performed in a matter consistent with its hazard.  The 2857 

357 compressed gas cylinders—apparently intact—that were recovered were processed in an 2858 

onsite mobile facility.  Of these, 233 were empty.  Various combinations of five methods were 2859 

used to process the remaining cylinders, including (SNL 2003b):  carbon adsorption; devalving 2860 

of the containers with or without the use of liquid nitrogen; neutralization of the cylinders using 2861 

sulfuric acid or sodium hydroxide; recontainerization of solids and liquids from the cylinders for 2862 

appropriate disposal; and venting of the gases through a carbon scrubber. 2863 

Excavation was conducted using a large tracked backhoe (trackhoe) having Lexan windows for 2864 

shielding against explosion.  (Blast-resistant Lexan shielding was placed near the excavation for 2865 

protection of ground personnel.)  Workers were equipped with protective clothing and supplied-2866 

air breathing apparatus.  The project experienced several delays and work slowdowns over the 2867 

3.25-year excavation period because of deficiencies in the rate at which excavated material could 2868 

be sorted; weather conditions; safety concerns (for example, unexpected encountering of 2869 

chlorobenzylidene malonitrile, an irritating powder; and an apparently erroneous detection of 2870 

hydrogen cyanide); space limitations in staging and disposing of material; and other issues.  2871 

Three different technologies for screening excavated soil and debris were tried.  A tent was 2872 

constructed over the sorting area, and a motorized conveyor belt with a site-built hopper was 2873 

used to avoid manually handling excavated rock.  During the first year of the project, the average 2874 

excavation rate was 155 cubic yards (119 cubic meters) per 50-hour workweek; thereafter, this 2875 

rate was raised to about 374 cubic yards (286 cubic meters) per 50-hour workweek. 2876 

I.3.3.1.3.2 Material Disposal Area H Removal Alternative 2877 

At MDA H (PRS 54-004), nine shafts were used for disposal of classified wastes, receiving 2878 

weapons components, classified documents and paper, aluminum, plastic, stainless steel, rubber, 2879 

graphite shapes, weapon mockups, depleted uranium scraps and classified shapes, and other 2880 

materials (DOE 2004b, LANL 2005c).  An investigation program has been completed and the 2881 

results submitted to NMED, along with an addendum.  A Corrective Measures Study Report for 2882 

MDA H was completed in May 2003 (LANL 2003b) and an environmental assessment in June 2883 

2004 (DOE 2004b).  The recommended corrective remedy was capping with an 2884 

evapotranspiration cover, although DOE also addressed the corrective measure alternatives of 2885 

removal, and partial or complete encapsulation of the shafts. 2886 

For the removal alternative, the above documents present conceptual designs for the structural 2887 

and site changes needed to facilitate removal (see Figure I–19) (DOE 2004b).  Pre-excavation 2888 

activities include: modification and provision of utilities; delivery of a construction trailer and 2889 

portable toilets; construction of a waste sorting and declassification structure, including a storage 2890 

vault; erection of excavation tenting and moisture protection around the shaft area; installation of 2891 

an enclosed conveyor system; establishment of an overburden storage area; relocation and 2892 

expansion of the site security fence; an access road between the sorting and declassification, 2893 

characterization, and packaging operations; and maintaining an exclusion area. 2894 
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 2895 

Figure I–19  Closeup View of Conceptual Site Changes to Facilitate Complete 2896 

Excavation and Removal Corrective Measure Option 2897 
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Waste removal using a crane was considered a safety hazard.  Backhoes would not have been 2898 

able to dig sufficiently deep to recover all waste.  Therefore, site excavation was to proceed by 2899 

removing waste laterally in 5-foot (1.5-meter) lifts:  Two trenches would be excavated parallel to 2900 

the shafts and on both sides to depths of 3 to 5 feet (0.9 to 1.5 meters).  The trenches would be 2901 

dug to within 18 to 24 inches (45 to 60 centimeters) of the shafts but would not breach the shaft 2902 

or shaft contents.  The waste in the top lift would be removed.  Then the two trenches would be 2903 

excavated another 3 to 5 feet (0.9 to 1.5 meters) and the next layer of waste removed.  This 2904 

process would be repeated until all the waste was removed.  The trenches would be benched at a 2905 

distance of 5 feet (1.5 meters) horizontally for every 15 to 20 feet (4.6 to 6 meters) of depth.  The 2906 

tuff adjacent to the shafts would be dug to 62 feet (18.9 meters) below ground surface.  The 2907 

complete, excavated footprint would measure 260 by 120 feet (78 by 36 meters) at the bottom of 2908 

the excavation and 290 by 150 feet (87 by 45 meters) at the top of the excavation.  Roughly 2909 

50,000 cubic yards (38,000 cubic meters) of uncontaminated tuff would be removed from the 2910 

two trenches (DOE 2004b). 2911 

Because of the possible hazard of reaction of materials such as lithium hydride, high explosive, 2912 

and pyrophoric uranium hydride, different options were considered for minimizing the hazard.  2913 

One option was to perform removal under a tented structure using a computer-controlled, 2914 

remotely operated, tracked hydraulic excavator to remove potentially reactive materials.  A 2915 

second option was to remove the waste by operating the excavator inside an enclosure filled with 2916 

an inert gas such as nitrogen.  This option would maintain an atmosphere having a sufficiently 2917 

low level of oxygen to manage the possibility of an unwanted reaction with oxygen.  Under either 2918 

option, nonsparking tools and chemical “sniffers” would be used (DOE 2004b).   2919 

Wastes removed from the shafts would be conveyed by the conveyor system to the sorting and 2920 

declassification area where the waste would be checked for hazard (radiation level, fire, 2921 

explosion potential).  Materials requiring declassification would be shredded or crushed to 2922 

declassify the materials and to reduce volume.  The conveyor would be designed to convey the 2923 

wastes in an inert atmosphere, if needed.  The conveyor could consist of a series of units 2924 

containing gloveboxes terminating in a visual inspection station (see Figure I–20 [DOE 2004b]). 2925 

The inspection station would be remotely controlled, if needed, and contain manipulator arms, 2926 

tools, and equipment to characterize the wastes and declassify and dismantle materials.  Reactive 2927 

material would be maintained in an inert environment before treatment (for example, high 2928 

explosive would be safely burned).  The enclosed conveyance system would move waste into a 2929 

packaging and sorting area for placement of the wastes into containers (DOE 2004b). 2930 

After excavation and waste sorting is complete, the site would be restored.  Stored overburden 2931 

would be placed back in the hole and additional fill would be trucked in.  After grading the filled 2932 

area, stored topsoil would be reused and the site revegetated (DOE 2004b). 2933 

Removal would require 6 months to design and 40 months to implement.  Total time for the 2934 

removal operation would be 48 months.  Excavation of the shafts would require 75 to 85 workers 2935 

during the 48-month implementation period (DOE 2004b).43 2936 

                                                 
43 Upgrading the existing cap, or installing an engineered cover, would require 10-12 workers for 5 months.  Partial or 
complete encapsulation of the shafts would require 24 to 38 workers for 12 months (DOE 2004a). 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
I-114 Concurrence Draft 7/9/2007 

 2937 

Figure I–20  Example of a Remotely Operated Dismantling  2938 

System and Inspection Station 2939 

I.3.3.1.3.3 Observations from Case Histories 2940 

Several observations can be made from the above case histories and analyses, including the 2941 

following: 2942 

• Existing case histories are for relatively shallow disposal units.  The radiation levels 2943 

associated with most actual removals have been relatively low. 2944 

• Excavation can be dangerous and slow.  There can be frequent problems to work around. 2945 

• Unexpected conditions (such as the need to exhume explosives) can greatly increase the 2946 

risk of removal, time required to complete removal, and expense for removal. 2947 

• Excavation of shafts can require a considerable amount of soil disturbance. 2948 

Some additional observations and comparisons can be made for the large LANL MDAs: 2949 

• The large MDAs considered in this appendix are generally deeper than those analyzed 2950 

(except for MDA H). 2951 

• The large MDAs considered in this appendix frequently contain transuranic and other 2952 

radionuclides and often present external radiation hazards. 2953 

• The large MDAs considered in this appendix are often nearby other, operating facilities. 2954 
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I.3.3.2 Options for Remediation of Material Disposal Areas 2955 

The two major options for remediation of the MDAs are stabilization in place (Section I.3.3.2.1) 2956 

and removal (Section I.3.3.2.4).  Remediation of any MDA may be a combination of treatment 2957 

methods.  2958 

I.3.3.2.1 Stabilization-in-Place Option 2959 

An engineered evapotranspiration cover would be placed over the MDAs using standard 2960 

construction equipment.  Cover placement would include best management practices.  Site 2961 

monitoring and maintenance would be performed thereafter. 2962 

Disposal practices at LANL have generally been performed in a manner that has reduced short-2963 

term subsidence.  At most disposal trenches and pits, waste was placed in layers that were 2964 

covered with thin layers of tuff and compacted.  Much waste was not containerized.  This 2965 

reduced subsidence compared to that from adding backfill and cover to pits or trenches filled 2966 

with waste.  Additional measures to enhance stabilization of the MDAs could include in situ 2967 

grouting or waste encapsulation, or dynamic compaction.  Implementing these measures would 2968 

invoke tradeoffs such as safety concerns, costs, and the time to install a final cover. 2969 

I.3.3.2.1.1 Operational Elements 2970 

Operational elements are presented in the text box. 2971 

Preliminary site work is assumed to include planning and permitting; demolishing or relocating 2972 

existing operations, structures, or materials (as needed); rerouting or modifying utilities or 2973 

pipelines (as needed); mobilization of equipment; and initial site preparation.  It is assumed that a 2974 

management area would be established near the MDA for staging heavy equipment and vehicles.  2975 

A trailer or similar structure would be temporarily sited for management of operations.  The size 2976 

of the management area may depend on the size of the MDA and the complexity of closure 2977 

operations, but would probably not, for most MDAs, exceed a few thousand square feet.  An area 2978 

for parking personal vehicles would be needed; in most cases probably in existing nearby parking 2979 

lots or areas nearby the MDA.  Utilities would be made available; for example, by accessing 2980 

existing utilities in the vicinity of the MDA.  Water may need to be delivered by truck at some 2981 

MDAs.  Portable toilets would be installed in the management area, and sanitary waste from the 2982 

toilets would be trucked to a disposal location either on or off site. 2983 

Areas may be needed for stockpiling cover materials before emplacement, as well as areas for 2984 

packaging, characterizing, and storing wastes generated as part of preliminary operations or cover 2985 

installation.  The sizes of these support areas will depend on factors such as operational or impact 2986 

mitigation considerations (such as minimizing delivery of bulk materials during times of high 2987 

traffic density), the scope of needed preliminary demolition work, and the expected volumes of 2988 

wastes to be generated.  For example, capping MDAs in TA-21 would be accompanied by 2989 

operations to remove nearby structures (see Section I.3.3.2.2.1), which would generate wastes 2990 

requiring temporary management before transport to a disposal facility.  Areas for stockpiling 2991 

cover materials, or overburden removed as part of initial preparation, would be protected from 2992 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
I-116 Concurrence Draft 7/9/2007 

erosion or runon, from airborne dispersion, and from possible cross contamination.  Temporary 2993 

roads may be needed between the MDA and the support areas. 2994 

Preliminary site work is also assumed to include removal of fencing to allow for site grading and 2995 

placement and compaction of cover materials.  This fencing may or may not be contaminated.  In 2996 

some cases, it may be reused; in others disposed of as waste.  (The latter is conservatively 2997 

assumed at large MDAs.)  But depending on the size of the MDA, only portions of the fence may 2998 

require removal, and removal might occur as part of the cover placement process as different 2999 

sections of the MDA are sequentially addressed.  For security, temporary fencing could be placed 3000 

at fence openings and moved as needed. 3001 

Capping Operational Elements 

• Design, Planning, and Permitting – Includes planning for site operations, including equipment 
and personnel coordination.  Includes health and safety plans, site security plans, erosion 
control plans, and others.  Includes permits and authorizations. 

• Demolishing/Relocating Existing Operations, Structures, or Materials - Includes moving, 
demolishing, or relocating existing structures or operations. 

• Rerouting/Modifying Utilities, Pipelines, or Similar – Includes rerouting or modifying water, 
electrical, telephone, or other underground or overhead lines as needed to preclude damage.  
Includes removal or rerouting of liquid waste or chemical piping to preclude damage. 

• Mobilization – Includes mobilization and initial site placement of equipment such as cranes, 
backhoes, dump trucks, water trucks, and graders.  Includes installation of a site management 
trailer.  Includes site storage of equipment and initial mobilization of the workforce. 

• Site Preparation – Includes explorations needed to determine the specific locations of 
disposed wastes, and other site-specific studies and tests such as removal of areas of surface 
contamination.  Includes clearing of vegetation.  Includes the demolition or removal of asphalt 
or other hard covers over disposal units.  Includes removal and disposal of existing security 
fencing. 

• Perform Special Activities – Includes activities unique to a specific MDA.  For MDA A, it 
includes stabilizing the buried General’s Tanks. 

• Install Moisture Monitoring System – Before cover installation, includes the possible placement 
of moisture detection probes at selected locations, as well as ancillary equipment. 

• Regrading/Evapotranspiration Cover Installation/Revegetation – Includes placement of the 
cover, including spreading and fine-grading of topsoil, compaction using heavy construction 
equipment, watering for dust abatement, and watering of planted areas for vegetation 
germination at approved levels. 

• Install New Fencing/Gate – Includes security fencing with a gate large enough for vehicle 
passage, as well as appropriate signage. 

• Demobilization - Includes demobilization of equipment such as backhoes, dump trucks, water 
trucks, and graders.  Includes removal of the management trailer. 

• Health and Safety – Includes development of a site health and safety plan; performing surface 
sampling confirming nonhazardous site conditions; monitoring site activities; and conforming to 
standard construction health and safety policies, laws, and procedures. 

• Project Management – Includes an onsite project manager or foreman, who reports daily site 
progress, as well as site office support.  Includes, as needed, specialists such as an 
evapotranspiration specialist for confirmation of material placement. 

• Monitoring and Surveillance – Includes semiannual site visits to repair fencing and covers, 
eruption control, etc. 
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Several of the MDAs are partially covered by asphalt or concrete.  Before capping commences, 3002 

this material may be removed or broken into rubble and covered.  In other MDAs, such as those 3003 

in TA-21, several buildings or structures may require removal.  Removal of buildings and 3004 

structures in TA-18 and TA-21 is addressed in, Sections H.1 and H.2, respectively, of 3005 

Appendix H. 3006 

Assumptions for packaging and transporting wastes generated from capping MDAs are presented 3007 

in Section I.3.5. 3008 

Capping includes placement of the cover, including spreading and fine-grading of topsoil, 3009 

compaction using construction equipment, watering for dust abatement, and watering of planted 3010 

areas for vegetation germination at approved levels.  The Capping Option may include the 3011 

installation of moisture monitoring systems, including moisture detection probes and ancillary 3012 

equipment, at some of the MDAs (LANL 1999b).  Each moisture monitoring system would 3013 

consist of several Time Domain Reflectometry probes placed at selected locations, and a data 3014 

collection center at each MDA (or group of adjacent MDAs), including a data logger, remote data 3015 

access, associated solar equipment to operate the data center, and a tipping bucket rain gauge to 3016 

monitor precipitation. 3017 

Because past site investigations at the MDAs have shown incidents of low levels of 3018 

contamination in surface soil, capping may be preceded by efforts to remove localized pockets of 3019 

radioactive or hazardous constituent contamination. 3020 

The design of each evapotranspiration cover would be tailored to each MDA based on an 3021 

analysis of the potential for erosion, runon and runoff, precipitation rate, evapotranspiration, and 3022 

biointrusion (see, for example, Appendix C of the MDA Core Document [LANL 1999b]).  At all 3023 

MDAs, the cover would be a mixture of tuff, gravel, cobbles, and soil amendment or compost.  3024 

Each cover would be contoured to promote runoff without erosion.  Cover thicknesses would be 3025 

typically larger toward the centers of the footprints of the disposal units.  Covers would extend 3026 

beyond the footprints of the disposal units, and taper at shallow angles. 3027 

Because final cover designs for the MDAs are still being developed, a range of average 3028 

thicknesses was assumed to determine cover material volumes.  Consistent with a recent survey 3029 

of sources for borrow materials for cover materials (Stephens 2005), it was assumed that each 3030 

cover over each MDA would consist of either 3 feet (0.9 meters) or 8.2 feet (2.5 meters) of 3031 

crushed tuff or similar material.  For either assumed thickness, it was assumed that subgrade fill 3032 

may be required.  It was also assumed that the final cover over each MDA would include 3033 

additional materials such as cobbles, gravel, topsoil, or soil amendment.  It was assumed that the 3034 

thickness of additional material would be about 10 percent of the base (crushed tuff) thickness. 3035 

I.3.3.2.1.2 Closure of Material Disposal Area G within Area G of Technical Area 54 3036 

The Consent Order requires closure of MDA G within TA-54 by August 31, 2015.  Existing 3037 

waste stored within Area G will require recovery, and existing waste management operations will 3038 

require relocation.  Closure of MDA G will be closely coordinated with closure of MDA L, 3039 

which is addressed in Section I.3.3.2.1.3.  The removal of waste management operations from 3040 

MDAs G and L so that these areas can undergo closure is analyzed in Appendix H, Section H.3. 3041 
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I.3.3.2.1.2.1 Overview 3042 

Area G within TA-54 is used for a variety of radioactive waste management operations.  3043 

Belowground radioactive waste storage and disposal units are listed in Table I–34 3044 

(LANL 2005k).  They include: 3045 

• Numerous trenches, pits, and shafts containing radioactive waste subject to corrective 3046 

action under the Consent Order (MDA G).  Early disposal units may contain transuranic 3047 

isotopes in concentrations exceeding current transuranic waste definitions. 3048 

• Two subsurface disposal units subject to closure under RCRA. 3049 

• Active disposal units for low-level radioactive waste that do not contain mixed low-level 3050 

radioactive waste.  These disposal units are neither permitted under RCRA nor subject to 3051 

corrective action under the Consent Order. 3052 

Table I–34  Belowground Storage and Disposal Units at Area G 3053 

AEA-Regulated 
Storage and Disposal Units 

Corrective Action Storage and Disposal 
Units a 

Low-level Radioactive 
Waste Disposal 

Transuranic Waste 
Storage 

Waste 
Disposal 

Transuranic Waste 
Storage 

RCRA Storage and 
Disposal Units 

Pits 15, 38, 39 
 
Shafts 21, 23, 97, 137, 
141-144, 147-149, 
161-177, 197, 300, 301, 
307, 308, 360-367, 369, 
370 
 
Shafts C11, C14, 321, 323, 
325, 327, 329, 331, 333, 
335, 339, 341, 343, 345, 
347, 349, 351, 355, 357 
 
Shafts b 309, 311, 313, 317, 
319, 337, 353, 359 

Shafts 235-243, 
246-253, 262-266, 
302-306 

Pits 1-10, 12, 13, 
16-22, 24-30, 
32-33, 35-37 
 
Pit 31 
 
Shafts C1-C10, 
C12, C13, 1-20, 
22, 24-96, 99-112, 
114, 115, 118-123, 
125-136, 138-140, 
150-160, 189-192, 
196 

Pit 9 
 
Trenches A-D 
 
Shafts 200-232 
 
Shaft 233 b 

 
Transuranic waste 
corrugated metal 
pipes (stored atop 
Pit 29) 

Pit 29 (below storage of 
transuranic waste 
corrugated metal pipes) 
 
Shaft 124 

AEA = Atomic Energy Act, RCRA = Resource Conservation and Recovery Act. 
a Units regulated under RCRA and Corrective Action Requirements are also regulated by DOE under the AEA. 
b Unused and empty. 
Source:  LANL 2005k. 
 

Other waste management operations include radioactive waste storage; low-level radioactive 3054 

waste characterization, verification, and compaction capacity; and capacity for characterizing, 3055 

processing, and shipping contact-handled transuranic waste.  This existing capacity is addressed 3056 

in a 2005 TA-54 status report (LANL 2005k). 3057 

Waste management activities within Area G occur within structures having systems and 3058 

components designed and constructed in accordance with DOE’s systems of hazard and 3059 

performance categorization (DOE 1993, 1997b).  LANL staff conducts operations in a manner 3060 

that restricts the aboveground inventory of radioactive materials within individual structures and 3061 
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over all of Area G.  The limit for all aboveground activity in Area G, including stored waste, is 3062 

150,000 plutonium-239-equivalent curies (LANL 2006a). 3063 

Closure of MDA G within the constraints of the Consent Order will occur as waste management 3064 

operations and facilities are removed from Area G as described in Section H.3.  This would 3065 

include the removal of transuranic wastes stored underground.  The removal of these operations 3066 

and facilities will occur in a phased approach, as described in Table I–35, that would allow 3067 

closure activities to begin without waiting for all waste management operations and facilities to 3068 

be removed (LANL 2005k). 3069 

While MDA G is being closed, new low-level radioactive waste disposal capacity would be 3070 

developed in Zone 4 at TA-54.  Six buildings currently outside of Area G and across from Area L 3071 

would be removed.  A new guard and access station would be constructed.  A waste 3072 

characterization and verification facility would be constructed, as would a new low-level 3073 

radioactive waste compactor facility (LANL 2005k). 3074 

Table I–35  Closure Phases for Area G 3075 

I.3.3.2.1.2.2 Options for Remote-Handled Transuranic Waste 3076 

Shafts 200-232 within Area G are 33 1-foot-diameter (0.3-meter-diameter) shafts having carbon 3077 

steel pipe liners that contain high-activity remote-handled transuranic waste.  The environmental 3078 

impacts associated with removal of this waste from 3 shafts, which would require a temporary 3079 

facility to be constructed over the shafts, are analyzed in Appendix H, Section H.3. 3080 

Phases 1 and 2 (Western Portion of Area G): 
 Retrieve contact-handled transuranic waste from Pit 9, from Pit 29, and from aboveground storage structures. 
 Characterize and ship 5,500 cubic yards (4,200 cubic meters) of formerly stored and newly generated transuranic waste. 
 Relocate low-level radioactive waste characterization and verification operations. 
 Clean-close or decontaminate and decommission 66 structures. 
 Modify infrastructure such as power lines and fences, as needed. 
 Construct a final cover. 

Phases 3 and 4 (Central Portion of Area G): 
 Retrieve contact-handled transuranic waste from Trenches A-D and from aboveground storage structures. 
 Retrieve remote-handled transuranic waste from five shafts (shafts 302-306). 
 Characterize and ship 2,600 cubic yards (2,000 cubic meters) of formerly stored and newly generated transuranic waste. 
 Relocate low-level radioactive waste compactor operations. 
 Clean-close or decontaminate and decommission 18 structures. 
 Modify infrastructure, as needed. 
 Construct a final cover. 

Phases 5 and 6 (Eastern Portion of Area G): 
 Retrieve contact-handled transuranic waste from aboveground storage structures. 
 Retrieve contact-handled transuranic waste from 5 shafts (shafts 262-266). 
 Retrieve remote-handled transuranic waste from 17 shafts (shafts 235-243 and 246-254). 
 Retrieve remote-handled transuranic waste from 33 shafts (shafts 200-232).  If necessary, construct a remote-handled 

facility for waste retrieval and processing for shipment.  Alternatively, leave remote-handled waste in place if compliant 
with a 40 CFR Part 191 analysis. 

 Characterize and ship 5,000 cubic yards (3,800 cubic meters) of formerly stored and newly generated transuranic waste. 
 Construct a transuranic facility outside of Area G for newly generated transuranic waste. 
 Clean-close or decontaminate and decommission 31 structures. 
 Modify infrastructure, as needed. 
 Construct a final cover. 

CFR = Code of Federal Regulations. 
Source:  LANL 2005k. 
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Another option is to leave the waste in place consistent with health, safety, and environmental 3081 

analyses in accordance with all applicable regulatory standards.  In addition to any analyses 3082 

performed as part of the Consent Order process, for example, an analysis may be required 3083 

pursuant to 40 CFR Part 191, EPA’s “Environmental Standards for the Management and 3084 

Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes.”  The analysis 3085 

must provide a reasonable expectation that the following quantitative criteria will be met:44 3086 

• Containment criterion – A limit on the total quantities of particular radionuclides 3087 

hypothetically released into the accessible environment over 10,000 years following waste 3088 

disposal.  (Allowable projected releases are scaled to the initial inventory.  Because the 3089 

shafts have a small inventory, allowable projected releases would be very small.) 3090 

• Individual protection criterion – An annual dose limit (15 millirem in a year) to individuals 3091 

in the accessible environment for 10,000 years following waste disposal. 3092 

• Groundwater protection criterion – A requirement to project compliance with drinking 3093 

water maximum contaminant levels in the accessible environment for 10,000 years 3094 

following waste disposal. 3095 

The final configuration of the disposal unit containing the wastes would be designed in 3096 

compliance with all required analyses and regulatory standards.  Further stabilization or 3097 

containment of the waste, using technologies such as in situ grouting or in situ vitrification, or 3098 

modifications to the design and installation of the final cover, may be required. 3099 

Additional analyses would be needed to make a decision on this option.  It may be noted, 3100 

however, that possible consequences of leaving contact- and remote-handled transuranic waste in 3101 

place at LANL were addressed as part of a NEPA analysis prepared in support of disposal of 3102 

transuranic waste at WIPP (DOE 1997a).  This NEPA analysis addressed the consequences of 3103 

leaving transuranic waste in place as part of a No Action Alternative considered in the WIPP 3104 

Disposal Phase Supplemental Environmental Impact Statement (SEIS-II) (DOE 1997a), based on 3105 

an analytical model developed by Pacific Northwest National Laboratory (PNNL 1997).  SEIS-II 3106 

considered stored and previously buried waste at seven generator-storage sites, including LANL. 3107 

Stored waste configurations included soil-covered configurations and surface-stored 3108 

configurations, such as storage in buildings.  The analysis considered the consequences that 3109 

could hypothetically occur assuming that waste at the generator-storage sites would be stored 3110 

indefinitely into the future, and that loss of institutional control at the generator-storage sites 3111 

would occur after 2133.  Consequences included those that may be experienced by a future 3112 

inadvertent human intruder into the stored and previously buried waste, and those that may result 3113 

from long-term release into the environment.  The analysis addressed radiological doses and 3114 

risks, as well as impacts of exposure to chemical carcinogens and noncarcinogens 3115 

(DOE 1997a).45  The preferred alternative and decision (63 Federal Register [FR] 3624) was to 3116 

dispose transuranic waste in WIPP.  WIPP disposal capacity is expected to be sufficient for 3117 

disposal of all retrievably stored transuranic waste and all newly generated transuranic waste 3118 

                                                 
44 40 CFR Part 191 also contains qualitative requirements pertaining to the use of active and passive institutional controls, 
monitoring, resource avoidance, and so forth. 
45 The analysis is described in detail in Appendix I of SEIS-II, which is available for viewing at the WIPP Internet site, 
www.wipp.energy.gov.  
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from the DOE Complex over the next few decades, but not sufficient for this waste plus all 3119 

transuranic waste buried before 1970 across the DOE Complex. 3120 

Buried waste intrusion scenarios included the driller and gardener scenarios (DOE 1997a): 3121 

• Driller.  A hypothetical intruder drills a well directly through buried or soil-covered waste 3122 

to underlying groundwater, bringing contaminated soil to the surface that is mixed with 3123 

topsoil.   3124 

• Gardener.  A gardener farms a garden on the land containing the contaminated soil 3125 

following the drilling incursion.   3126 

Surface-stored waste intrusion scenarios included the scavenger and farm family scenarios 3127 

(DOE 1997a): 3128 

• Scavenger.  A hypothetical scavenger intruder comes into direct contact with surface-stored 3129 

transuranic waste over a 24-hour period. 3130 

• Farm Family.  A hypothetical farm family of two adults and two children lives and farms 3131 

on the land immediately over the former surface-stored transuranic waste area.   3132 

Populations and individuals living near the generator-storage sites were assumed to be impacted 3133 

by long-term environmental release of contaminants.  The following two scenarios were used to 3134 

evaluate impacts on the maximally exposed individual (MEI) of chronic long-term environmental 3135 

releases (DOE 1997a): 3136 

• Groundwater exposure.  The MEI from a farm family lives 980 feet (300 meters) 3137 

downgradient of a waste storage area.  The family grows and consumes their own crops and 3138 

livestock and uses contaminated groundwater for drinking water and for watering the crops 3139 

and livestock.  This receptor was considered for long-term release from buried or soil-3140 

covered transuranic waste and surface-stored transuranic waste. 3141 

• Air Pathway Exposure.  A hypothetical individual was assumed to be exposed to the 3142 

maximum airborne contaminant concentration released from a stored transuranic waste 3143 

site.  This receptor, located at least 330 feet (100 meters) from the site but within a 50-mile 3144 

(80-kilometer) radius, was considered only for long-term releases from surface-stored 3145 

transuranic waste. 3146 

Offsite populations within 50 miles (80 kilometers) of the sites were assumed to be exposed via 3147 

atmospheric transport of radionuclides or by contamination of surface water (used for drinking 3148 

water) from releases to the groundwater pathway.  (Population exposures from the groundwater-3149 

surface water pathway were not considered for LANL.)  Long-term releases from both buried or 3150 

soil-covered transuranic waste and surface-stored transuranic waste were included (DOE 1997a). 3151 

Analyses were performed using the modular risk analysis method used in the DOE waste 3152 

management programmatic environmental impact statement and the GENII and MEPAS 
3153 

computer codes.  Site-specific radionuclide inventories were developed for each generator-3154 

storage site, and a typical inventory of organic and inorganic constituents was considered for all 3155 
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generator-storage sites.  The results of the analysis for a future inadvertent intruder into buried 3156 

and stored transuranic waste at LANL are presented in Table I–36.  Maximum lifetime MEI and 3157 

population impacts calculated for long-term releases to the environment are summarized in 3158 

Table I–37.  Noncarcinogenic impacts were determined to have a maximum Hazard Index of 3159 

1.7 × 10-3, principally from mercury through the resuspended soil ingestion pathway 3160 

(DOE 1997a). 3161 

Table I–36  Inadvertent Future Intruder Impact Summary 3162 

Intrusion into Buried Waste Intrusion into Surface-Stored Waste 

 
Contact-Handled 

Waste 
Remote-Handled 

Waste 
Contact-Handled 

Waste 
Remote-Handled 

Waste 

Impact measure Driller Gardener a Driller Gardener a Scavenger Farmer b Scavenger Farmer b 

Dose (rem) 4.5 × 10-3 41 2.2 × 10-3 6.1 6.58 2,400 1.39 550 

Radiological LCF 2.3 × 10-6 0.021 1.1 × 10-6 3.6 × 10-3 3.3 × 10-3 1.2 6.9 × 10-4 0.27 

Hazardous Chemical Impacts 

PEL c         

Cadmium 9.8 × 10-2  9.8 × 10-2  5.2  5.2  

Beryllium 17  17  91  91  

Lead 27  3,000  1,400  160,000  

Mercury 12  12  6.2  6.2  

Hazard Quotient/Index 

Cadmium  0.01  0.01  15  15 

Beryllium  0.08  0.08  10  10 

Lead  36  3,900  50,000  5.2 × 106 

Mercury  77  77  100,000  100,000 

Cancer Incidence 

Cadmium 1.4 × 10-9 2.0 × 10-5 1.4 × 10-9 2.0 × 10-5 2.0 × 10-6 0.02 2.0 × 10-6 0.02 

Beryllium 1.3 × 10-7 1.0 × 10-4 1.3 × 10-7 1.0 × 10-4 2.0 × 10-4 1.9 2.0 × 10-4 1.9 

LCF = latent cancer fatality, PEL = permissible exposure limit. 
a Impact measures for the gardener are totals over 30 years. 
b Impact measures for the farmer are for the first year of intrusion.   
c Air concentrations exceeding PEL – that is, “17” means 17 times the PEL. 
Note:  From the Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement 
(DOE 1997a) No Action Alternative 2 Analysis. 
Source:  DOE 1997a. 
 

Table I–37  Maximum Lifetime Maximally Exposed Individual and Population Impacts 3163 

after Assumed Loss of Institutional Control 3164 

Radiological Impacts Chemical Carcinogenic Impacts 

Receptor 
Lifetime Dose 

(rem per 70 years) Lifetime LCF a 
Dominant 
Pathway 

Lifetime Cancer 
Incidence Dominant Pathway 

MEI 0.09 4.5 × 10-5 Inhalation 2.4 × 10-4 Resuspended soil ingestion 

Population 162 8.1 × 10-2 Inhalation 2.4 × 10-4 Resuspended soil ingestion 

LCF = latent cancer facility, MEI = maximally exposed individual. 
a Lifetime LCF is the probability of an LCF for an MEI and the number of LCFs in a population. 
Note:  From the Waste Isolation Pilot Plant Disposal Phase Final Supplemental Environmental Impact Statement 
(DOE 1997a) No Action Alternative 2 Analysis. 
Source:  DOE 1997a. 
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I.3.3.2.1.2.3 Final Stabilization of Area G 3165 

Stabilization of Area G will proceed in three separate periods.  In each of these periods, after 3166 

removal of structures in the specific area to be covered, the area would be graded and capped.  In 3167 

addition, a soil vapor extraction system would be placed in Area G to remove and treat the 3168 

volatile organic compound plume at the eastern portion of the MDA (LANL 2005k). 3169 

Waste Generation.  It was postulated that small quantities of waste would be generated as part of 3170 

capping MDA G.  These volumes were estimated by assuming that the fencing currently 3171 

surrounding the MDA is removed and disposed of as waste, and that the concrete and asphalt 3172 

covering a portion of the site is removed and disposed of as waste.  However, the fencing may 3173 

actually be recycled or reused, and the asphalt and concrete may actually be broken up and buried 3174 

beneath the final cover.  See Section I.3.3.2.2.1 for estimated volumes. 3175 

Bulk Materials for Area G Final Cover.  The cover for MDA G is being developed with the 3176 

support of the revised performance assessment and composite analysis for the active low-level 3177 

radioactive waste disposal site.  The final cover would cover the active and inactive disposal 3178 

units that are subject to RCRA closure and the Consent Order (LANL 2005k) and is assumed to 3179 

cover 65 acres (Stephens 2005).  The cover design and thickness will be consistent with a final 3180 

stabilization analysis that will evaluate alternatives such as stabilization of specific pits before 3181 

installation of a final cover.  The current cover ranges considerably in thickness.  A 2002 report 3182 

proposed increasing the thickness of the interim cover by 4.6 to 7.9 feet (1.4 to 2.4 meters), 3183 

resulting in a fairly uniform final thickness of about 11.2 feet (3.4 meters) (LANL 2002b). 3184 

The current conceptual design for the MDA G cover includes the following materials 3185 

(DOE 2005a): 3186 

• Crushed tuff – 514,000 cubic yards (393,00 cubic meters) 3187 

• Imported cap material (crushed tuff from another location) – 818,000 cubic yards 3188 

(625,000 cubic meters) 3189 

• Imported clay – 80,000 cubic yards (61,000 cubic meters) 3190 

• Imported rock – 167,000 cubic yards (128,000 cubic meters) 3191 

• Imported rock armor – 70,000 cubic yards (54,000 cubic meters) 3192 

• Imported top soil or soil amendment – 65,000 cubic yards (50,000 cubic meters) 3193 

• Pea gravel – 25,000 cubic yards (19,000 cubic meters) 3194 

• Surface area for vegetation, mulch, and fertilizer – 80 acres (32 hectares) 3195 

This design is assumed to represent the higher end of a reasonable range of possible 3196 

thicknesses—that is, the thickness of the crushed tuff (514,000 + 818,000 = 1,332,000 cubic 3197 

yards [1,018,000 cubic meters]) represents a maximum thickness of 8.2 feet (2.5 meters).  Again, 3198 

cover thickness would vary to promote drainage.  A thinner cap (about 3 feet [1 meter]) would 3199 
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imply about 487,000 cubic yards (372,000 cubic meters).  For this appendix, it was assumed that 3200 

the additional clay, rock, topsoil, and other material would be roughly similar for either a thin or 3201 

a thick cover.  The minimum and maximum material and shipment requirements assumed in this 3202 

appendix for MDA G are listed in Table I–38. 3203 

Table I–38  Estimated Cover Materials for Material Disposal Area G 3204 

Thin Cover Thick Cover 

Delivered Quantities a Delivered Quantities a 

Materials 

In-Place 
Volume 

(cubic yards) Cubic Yards 
One-Way 
Shipments 

In-Place 
Volume 

(cubic yards) Cubic Yards 
One-Way 
Shipments 

Tuff 487,000 643,000 38,000 1,330,000 1,760,000 104,000 

Additional 
Materials 

407,000 537,000 32,000 407,000 537,000 32,000 

Total 894,000 1,180,000 70,000 1,740,000 2,300,000 136,000 
a Delivered quantities are based on an assumed 20 percent swell after excavation from a borrow, a density of 1.3 tons per 

cubic yard, a 10 percent contingency, and an average load per truck of 22 tons. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456.  Numbers have been rounded. 

I.3.3.2.1.2.4 Schedules 3205 

The following start and completion dates (and elapsed months) for the three assumed groups of 3206 

Area G closure phases are used in this appendix (LANL 2005k): 3207 

• Phases 1 and 2:  10/1/2010 - 9/30/2011 (12 months); 3208 

• Phases 3 and 4:  12/1/2012 – 9/30/2013 (12 months); and 3209 

• Phases 5 and 6:  9/29/2014 – 12/28/2015 (16 months). 3210 

I.3.3.2.1.3 Closure of Material Disposal Area L within Area L of Technical Area 54 3211 

Background.  All disposal units in Area L are inactive.  Some subsurface disposal units (MDA L) 3212 

are subject to corrective action under the Consent Order; other subsurface disposal units are 3213 

RCRA-regulated units subject to RCRA closure and postclosure care.  Active waste management 3214 

operations include storage of mixed low-level radioactive waste and storage and processing of 3215 

wastes regulated under RCRA or TSCA as described in Section H.3.  This waste is managed in 3216 

container storage units (CSUs) subject to RCRA permitting or interim status requirements.46  The 3217 

waste is sent off site for further processing (as needed) and disposal.  Waste management units at 3218 

Area L are summarized in Table I–39 (LANL 2005k). 3219 

Table I–39  Summary of Waste Management Units at Area L 3220 

RCRA Disposal Units 
Corrective Action Disposal 

Units (MDA L) Aboveground CSUs 
Lead Stringer 
Shaft CSUs 

Shafts 1, 13-17, and 19-34 
Impoundments B and D  

Shafts 2-12 and 18 
Pit A 
Impoundment C 

54-215, 54-216, 54-31, 54-32, 54-35, 
54-36, 54-58, 54-68, 54-69, 54-70, 
54-39, and Area L CSU 

Shafts 36 and 37 

RCRA = Resource Conservation and Recovery Act, MDA = material disposal area, CSU = container storage unit. 
Source:  LANL 2005k. 

                                                 
46 Container storage units at MDA L are described in Attachment G of the LANL TA-54 Part B Permit Renewal Application 
(LANL 2003h). 
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The RCRA disposal units are inactive subsurface units used for hazardous waste disposal after 3221 

the effective date of the RCRA hazardous waste management regulations.  They are subject to 3222 

RCRA closure and postclosure requirements under 40 CFR Part 264.  Some of these disposal 3223 

units have been previously identified as being subject to corrective action.  But under the terms 3224 

of the Consent Order (NMED 2005), these disposal units are not subject to corrective action but 3225 

to RCRA closure and postclosure care (LANL 2005k). 3226 

In addition to remedial investigations, a pilot study is being conducted to determine the 3227 

effectiveness of an extraction system for the vapor phase volatile organic compound plume under 3228 

the site (LANL 2005k). 3229 

Scope of Closure.  The intent is to close in a single integrated action those subsurface disposal 3230 

units regulated under RCRA and those subject to corrective action.  Closure would be performed 3231 

in a manner allowing for continued use of Area L for hazardous and toxic waste treatment and 3232 

storage.  To accomplish this, waste management operations would need to be either altered so a 3233 

smaller area is impacted, or completely removed.  These changes to waste management 3234 

operations are described and analyzed in Appendix H, Section H.3. 3235 

Closure activities analyzed in this appendix include capping of the subsurface disposal units and 3236 

treating the subsurface volatile organic compound vapor plume under the site.  One option would 3237 

be to emplace two separate covers.  One cover would envelop the pit and three impoundments 3238 

and the lines of shafts to the south of Pit A.  A second cover would cover the six shafts at the 3239 

northwest portion of the site.  As a second option, a single cover may be installed covering the 3240 

pits, impoundments, and all shafts except for the lead stringer shafts.   3241 

The corrective measure determined by NMED may include removal of some or all of the 3242 

subsurface units subject to corrective action.  In this case, closure and future use plans would 3243 

require modification. 3244 

Waste Generation While Capping.  It was postulated that small quantities of waste would be 3245 

generated as part of capping MDA L.  These volumes were estimated by assuming that a portion 3246 

of the fencing currently surrounding Area L would be removed and disposed of as waste, and that 3247 

the concrete and asphalt covering a portion of the site would be removed and disposed of as 3248 

waste.  However, the fencing may be recycled or reused, and the asphalt and concrete may be 3249 

broken up and buried beneath the final cover.  See Section I.3.3.2.2.1 for estimated volumes. 3250 

Materials for Site Stabilization.  The final cover for MDA L is being developed.  The 3251 

2005 Status Report for TA-54 envisions two 3-foot-thick alternative RCRA covers 3252 

(LANL 2005k).  However, for conservatism, a single large cover was assumed consistent with 3253 

the 2005 Borrow Source Survey (Stephens 2005). 3254 

The Stephens report prepared preliminary designs for MDAs C and L (Stephens 2005).  The 3255 

materials required under this proposal for MDA L are listed in Table I–40, assuming two 3256 

thicknesses of cover.  Although the ultimate design for MDA L may differ from that described by 3257 

Stephens, the range in thicknesses should bound the volumes of bulk cover material that may be 3258 

required (Stephens 2005).  The two thicknesses—i.e., either 3 feet (1 meter) or 8.2 feet 3259 
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(2.5 meters)—refer to the thickness of the fill before addition of topsoil, rock armor, or similar 3260 

material.  Adding this material would add about 10 percent to the final thickness. 3261 

Placement of this cover may require removal of a gabion retaining wall that exists along the 3262 

northern and eastern site boundaries to meet the requirement for cover longevity 3263 

(Stephens 2005). 3264 

Schedules.  Planned schedules for closure of MDA L and subsurface Area L RCRA units are 3265 

given in the 2005 TA-54 Status Report (LANL 2005k).  DD&D of structures would occur over 3266 

about 13 months, mostly during FY 2009.  Placement of Area L covers would occur over 3267 

14 months, beginning about November 2009 (LANL 2005k). 3268 

Table I–40  Bulk Materials for Material Disposal Area L Final Cover 3269 

Three-Foot Cover Eight-Foot Cover 

Delivered Quantities a Delivered Quantities a 

Material 

In-Place 
Volume 
(cubic 
yards) 

Cubic 
Yards Tons 

One-Way 
Shipments 

In-Place 
Volume 
(cubic 
yards) 

Cubic 
Yards Tons 

One-Way 
Shipments 

Soil rooting medium 5,052 6,669 8,670 394 26,153 34,522 44,879 2,040 

Topsoil 1,344 1,774 2,306 105 1,918 2,532 3,291 150 

Select fill 2,942 3,883 5,048 229 2,784 3,675 4,777 217 

Gravel 134 177 230 10 192 253 329 15 

Cobbles 134 177 230 10 192 253 329 15 

Angular boulders 
(1- to 2-foot diameter) b 

543 717 932 42 555 733 952 43 

Soil amendment/ 
compost c 

67 88 88 4 96 127 127 6 

Total 10,216 13,485 17,504 796 31,890 42,095 54,685 2,487 
a Delivered quantities are based on assumed 20 percent swell after excavation from a borrow, a soil density of 1.3 tons per 

cubic yards, and a contingency of 10 percent.  Shipments are based on assumed use of trucks containing average individual 
loads of 22 tons (Stephens 2005). 

b Angular boulders may be optional on slopes of 25 to 33 percent. 
c Soil amendment density:  1 cubic yard = 1 ton. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; tons to kilograms, multiply by 907.18. 
Source:  Stephens 2005. 
 

I.3.3.2.2 Materials Requirements for Stabilizing Additional Large Material Disposal 3270 

Areas 3271 

I.3.3.2.2.1 Site Preparation 3272 

Capping would be initiated by suitable site preparation, including removal of existing structures, 3273 

demolition of fences surrounding the MDAs, clearing of vegetation as needed, and regrading. 3274 

Additional work would be needed at MDA T to remove many of the existing structures.  3275 

Building 21-257 and associated structures (tanks) would be removed under a TA-21 DD&D 3276 

program (see Appendix H, Section H.2).  This would include portions of Buildings 21-005, 3277 

21-150, and all of Building 21-286, the aboveground Diesel Tank 21-57, about half of the 3278 

remaining slab of Building 21-228, and Water Tower 21-342.  Removal would include 3279 

foundations and buried gas and water pipes because they lie within the outer 50 feet (15 meters) 3280 
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of the intended cap (see below).  The abovegrade portion of the structures would be removed, 3281 

and concrete slabs, sumps, and tank pads would be reduced to rubble and left in place along with 3282 

the below-grade concrete foundations and remaining pipes.  Pipes may be filled with a 3283 

solidifying foam prior to terminating within 50 feet (15 meters) of the cap edge.47  A 6-inch 3284 

(0.2-meter) cross-mesa buried gas pipeline located between MDAs T and A would require 3285 

relocation to the east of MDA A.  Approximately 350 feet (107 meters) of pipe would be left in 3286 

place after filling with solidifying foam.  Another 100 feet (30 meters) of the pipe would be 3287 

removed (LANL 2006a). 3288 

At MDA A, before capping would take place, Water Tower 21-342 and abovegrade Diesel 3289 

Tank 21-57 would be removed under a TA-21 DD&D program (see Appendix H, Section H.2).  3290 

Removal would include foundations and buried gas and water pipes because they lie within the 3291 

outer 50 feet (15 meters) of the intended cap (LANL 2006a). 3292 

For both MDA T and MDA A, removal and relocation of the perimeter road would be required, 3293 

as well as electrical poles. 3294 

At MDA C, rather than removing or relocating existing buildings and pipes, retaining walls may 3295 

be constructed (Stephens 2005). 3296 

For the remaining large MDAs, it was assumed that small quantities of wastes would be 3297 

generated as part of final stabilization.  To estimate the volumes of these wastes, it was assumed 3298 

that as part of site preparation, some or all of the fencing around the MDAs would be removed 3299 

and disposed of, and that some or all of the concrete and asphalt covering portions of some of the 3300 

MDAs would be removed and disposed of. 3301 

Table I–41 presents the assumed volumes of solid waste produced from site preparation, where 3302 

the linear footage of fencing removed was estimated based on scale drawings of the MDA sites.  3303 

Also presented are the estimated volumes of waste, assuming that each 100 linear feet 3304 

(30 meters) of fence generates about 2,300 pounds (1,040 kilograms) of waste (including mesh, 3305 

posts, top bars, and concrete footers).48  Assuming that the bulk density is about the same as 3306 

common rubbish, then 100 linear feet (30 meters) of fencing would generate about 2.8 cubic 3307 

yards (2 cubic meters) of solid waste.49 3308 

                                                 
47 Pipes beyond 50 feet (15 meters) would be removed under remedy programs for other solid waste management units. 
48 Considered poles, top bar, mesh, concrete, and neglected fittings and gates.  Assumed an 8-foot fence, with 10-foot-6-inch 
(3.2-meter) poles every 10 feet (3 meters).  Assumed each pole was embedded in concrete footings 8 inches in diameter and 30 
inches deep.  From www.hooverfence.com, assumed mesh weighs 561 pounds (254 kilograms) per 100 feet (30 meters), and the 
weight of a 10-foot 6-inch (3.2 meter) post is 24.3 pounds (11 kilograms).  Assumed the density of concrete to be 150 pounds per 
cubic foot (2.4 grams per cubic centimeter).  Rounded addition of posts, top pole, mesh and concrete to 2,300 pounds 
(1,040 kilograms) per 100 feet (30 meters) of fencing. 
49 From (Reade 2005), the bulk density of common rubbish (garbage) is 480 kilograms per cubic meter (30 pounds per 
cubic feet). 
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Table I–41  Solid Waste Generation during Capping of Large Material Disposal Areas 3309 

MDA Fencing Removed (linear feet) Solid Waste (cubic yards) 

A 1,300 37 

B a 4,800 140 

T 1,500 43 

U b 700 20 

AB 450 13 

C 6,900 200 

G 9,500 270 

L 500 14 

MDA = material disposal area. 
a These volumes are conservatively included for completeness.  The current plan is to completely remove the waste in 

MDA B (see Section I.3.3.2.7 of this appendix). 
b These volumes are conservative because NMED has issued a Corrective Action Complete with Controls certificate for the 

SWMUs comprising MDA U (NMED 2006b) (see Section I.2.5.2.4 of this appendix). 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; feet to meters, multiply by 0.3048;.  Numbers have been 
rounded. 
 

Portions of MDAs A, B, L, and G are covered with asphalt or concrete that would be broken up 3310 

or removed before installation of the site covers.  Waste volumes were estimated by multiplying 3311 

an assumed area removed by an assumed average thickness of 6 inches (15 centimeters).  (Much 3312 

of the concrete and asphalt at the MDAs is probably thinner than 6 inches [15 centimeters]). 3313 

• MDA A:  Estimated upon assumption of 10 to 20 percent of surface covered with asphalt.  3314 

Fifteen percent of 1.3 acres (0.53 hectare) is 8,200 square feet (762 square meters). 3315 

• MDA B:  Estimated from Section I.2.5.2.2 (1,500 by 120 feet = 180,000 square feet 3316 

[457 by 37 meters = 16,909 square meters]). 3317 

• MDA L:  Estimated by scaling from Figure B–1 of the MDA L Historical Investigation 3318 

Report (LANL 2003m).50 3319 

• MDA G: Estimated by scaling from Figure B–5 of the Investigation Work Plan for MDA G 3320 

(LANL 2004c). 3321 

Except for MDA L, it was assumed that half could be disposed of as solid waste and half as low-3322 

activity low-level radioactive waste.  For MDA L, it was assumed that about half would be solid 3323 

waste and half chemical waste.  Waste quantities are listed in Table I–42.  (See Section I.3.5 for 3324 

assumptions about shipment of waste to disposal facilities.) 3325 

3326 

                                                 
50 Area L is currently entirely covered with asphalt.  The only asphalt expected to be removed would be that needed for 
remediation of MDA L pursuant to the Consent Order.  If all asphalt from Area L were to be removed from the 2.6-acre site, 
then up to an additional 1,050 cubic yards (800 cubic meters) of solid waste would be generated, as would up to an additional 
1,050 cubic yards (800 cubic meters) of chemical waste.  This would require up to 80 shipments of solid waste and 87 shipments 
of chemical waste. 
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Table I–42  Asphalt or Concrete Removal from Material Disposal Areas 3326 

Parameter MDA A MDA B MDA L MDA G 

Surface area (square feet) 8,200 180,000 4,300 130,000 

Waste volume (cubic yards) a 150 3,300 80 2,400 

Waste volume (cubic meters): b 120 2,500 61 1,800 

 Solid waste  58 1,300 30 920 

 Chemical waste c   30  

 Low-level radioactive waste  58 1,300  920 

MDA = material disposal area. 
a Assuming an average asphalt thickness of 6 inches (15 centimeters) and an average concrete thickness of 6 inches 

(15 centimeters). 
b As-shipped volumes would be larger because packaging efficiencies are less than 100 percent. 
c Includes waste regulated under RCRA, TSCA, or the New Mexico Solid Waste Act of 1990, or is otherwise unacceptable 

for sanitary landfill disposal. 
Note:  To convert square feet to square meters, multiply by 0.0929.  Numbers have been rounded. 
 

I.3.3.2.2.2 Cover Materials 3327 

Cover material assumptions for MDA G and MDA L are provided in Sections I.3.3.2.1.2.3 and 3328 

I.3.3.2.1.3, respectively.  Cover assumptions for other MDAs and landfills are presented below. 3329 

Large MDAs.  The Stephens report includes preliminary designs for MDA C (Stephens 2005).  3330 

Materials are listed in Table I–43, assuming two thicknesses for fill tuff.  Although the ultimate 3331 

design for MDA C may differ from that described by Stephens, the range in thicknesses should 3332 

bound the required volumes of bulk cover material.  The two thicknesses—that is, either 3 feet 3333 

(0.9 meters) or 8.2 feet (2.5 meters)—refer to the thickness of the fill before addition of topsoil, 3334 

rock armor, or other material.  Adding this material adds about 10 percent to the final thickness. 3335 

Because of the proximity of buildings and buried pipes, retaining walls may be installed at MDA 3336 

C to terminate the cover edge.  Retaining walls would range in length from 1,000 to 1,400 feet 3337 

(305 to 427 meters) for the 3-foot (0.9-meter) and 8.2-foot (2.5-meter) covers, respectively.  The 3338 

Stephens report estimates material quantities in terms of linear feet for a reinforced concrete 3339 

option or square feet for a dry-stack rock option.  Material quantities are listed in Table I–44, 3340 

along with the average and maximum heights of the retaining walls corresponding to the optional 3341 

3- and 8.2-foot (0.9- and 2.5-meter) cover thicknesses (Stephens 2005). 3342 

A dry-rock retraining wall was assumed for this appendix.  It is a mortarless wall using stacked 3343 

rocks (or prefabricated reinforced concrete elements, usually L-shaped to enable interlocking 3344 

successive layers) sloped against the horizontal force of backfill and provided with drain holes to 3345 

avoid hydrostatic pressure.  The depth of a concrete reinforced block often ranges from 1 to 3346 

1.5 feet (0.3 to 0.5 meters), depending on variables such as the height of the wall.  Assuming 3347 

1.5-foot (0.5-meter) blocks, the total wall mass would be 184 pounds per square foot 
3348 

(900 kilograms per square meter) (DCA 2005).  This information yields an estimate of about 3349 

420 tons (381 metric tons) of concrete reinforced block for the 4-foot (1.2-meter) cover and 3350 

1,135 tons (1,030 metric tons) of concrete reinforced block for the 8.2-foot (2.5-meter) cover.  3351 

Assuming use of 22-ton (20-metric-ton) trucks, this implies (including a 10 percent contingency) 3352 

21 to 57 rock retaining wall shipments (one way). 3353 
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Table I–43  Bulk Materials for Material Disposal Area C Final Cover 3354 

Three-Foot Cover Eight-Foot Cover 
Delivered Quantities a Delivered Quantities a 

Material 

In-Place 
Volume 
(cubic 
yards) 

Cubic 
Yards Tons 

One-Way 
Shipments 

In-Place 
Volume 
(cubic 
yards) 

Cubic 
Yards Tons 

One-Way 
Shipments 

Soil rooting medium 37,237 49,153 63,899 2,905 117,942 155,683 202,388 9,199 

Topsoil 7,943 10,485 13,630 620 8,730 11,524 14,981 681 

Select fill 51,544 68,038 88,449 4,020 51,964 68,592 89,170 4,053 

Gravel 794 1,048 1,363 62 873 1,152 1,498 68 

Cobbles 794 1,048 1,363 62 873 1,152 1,498 68 

Angular boulders 
(1- to 2-foot diameter) b 

1,094 1,444 1,877 85 2,911 3,843 4,995 227 

Soil amendment/ 
compost c 

397 524 524 24 436 576 576 26 

Total d 99,803 131,740 171,105 7,778 183,729 242,522 315,106 14,323 
a Delivered quantities are based on assumed 20 percent swell after excavation from a borrow, a soil density of 1.3 tons per cubic 

yard, and a contingency of 10 percent.  Shipments are based on assumed use of trucks containing average individual loads of 
22 tons (20 metric tons) (Stephens 2005). 

b Angular boulders may be optional on slopes of 25 to 33 percent. 
c Soil amendment density:  1 cubic yard = 1 ton. 
d Does not include retaining walls for Material Disposal Area C. 
Note:  To convert cubic yards to cubic meters, multiply by 0.7646; tons to metric tons, multiply by 0.907; square feet to square 
meters, multiply by 0.0929. 
Source:  Stephens 2005. 
 

Table I–44  Summary of Material Disposal Area C Retaining Wall Quantities 3355 

Retaining Wall Dimensions 

Height (feet) Material Disposal 
Area C Cover Length (feet) Average Maximum Surface Area (square feet) 

3-foot 1,001 4.6 11 4,571 

8.2-foot 1,412 8.7 16 12,333 

Note:  To convert feet to meters, multiply by 0.3048; square feet to square meters, multiply by 0.0929. 
Source:  Stephens 2005. 
 

For the remaining MDAs, cover materials were estimated on a nominal cover acreage, an 3356 

assumed minimum thickness of added tuff of 3.0 feet (0.9 meters), and an assumed maximum 3357 

thickness of added tuff of 8.2 feet (2.5 meters).  Additional cover materials (topsoil, rock, soil 3358 

amendment, gravel, etc.) were assumed, representing a 10 percent increase in in-place material 3359 

volume.  In addition, subgrade fill would be provided for the MDAs in quantities amounting to 3360 

about 20 percent of the in-place tuff volume.  For cover acreage, LANL expects that MDAs A 3361 

and T would be capped as a single unit because only 120 feet (37 meters) separate them.  LANL 3362 

indicates that the cap for MDA A would extend 100 feet (30 meters) beyond the limits of the 3363 

fence surrounding MDA A, thus covering 2.7 acres (1.1 hectares).  The cap for MDA T would 3364 

extend 100 feet (30 meters) beyond the limits of the fence surrounding the MDA, thus covering 3365 

6.2 acres (2.5 hectares) (LANL 2006a).  The northern edge of the MDA T cap may require riprap 3366 

(covering about 0.75 acre [0.3 hectare]) to control surface water runoff without erosion 3367 

(LANL 2006a).  For the remaining MDAs, cover acreages assumed for the Borrow Source 3368 

Survey (Stephens 2005) are also assumed here.  Material requirements are listed in Table I–45. 3369 
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Current NNSA plans call for complete removal of the waste in MDA B (Section I.3.3.2.7); 3370 

consequently, the volumes provided in Table I–45 for MDA B are conservative estimates based 3371 

on assumed capping of all waste and contamination in MDA B.  Also, because NMED has 3372 

determined that the Consent Order requirements have been satisfied for the SWMUs comprising 3373 

MDA U (NMED 2006b), capping may be unnecessary. 3374 

Table I–45  Cover Materials for Selected Material Disposal Areas (cubic yards) 3375 

Cover Area 
Minimum Cover Thickness 

(3 feet of tuff) 
Maximum Cover Thickness 

(8.2 feet of tuff) Material 
Disposal 

Area Acres Square Feet  Tuff 
Additional 
Material Total Tuff 

Additional 
Material Total 

A 2.7 120,000 16,000 1,300 17,000 43,000 3,600 46,000 

B a 6.0 260,000 35,000 2,900 38,000 95,000 7,900 100,000 

  T b 6.2 270,000 36,000 3,000 39,000 98,000 8,200 110,000 

U c 0.2 8,700 1,200 97 1,300 3,200 260 3,400 

AB 1.4 61,000 8,100 680 8,800 22,000 1,900 24,000 
a Estimates for MDA B are based on the assumption that all waste and contamination at MDA B would be capped.  Current 

plans call for complete removal of waste from MDA B.  The Capping Option is retained for MDA B for completeness. 
b Does not include 0.75 acres of riprap comprising 1,210 cubic yards, assuming a thickness of 1 foot. 
c Estimates for capping MDA U are conservative because NMED has issued a Corrective Action Complete with Controls 

certification for the SWMUs comprising MDA U (NMED 2006b). 
Note:  To convert acres to hectares, multiply by 0.4047; square feet to square meters, multiply by 0.092903; cubic yards to 
cubic meters, multiply by 0.7646.  Because numbers have been rounded, the sums may not equal the indicated totals.   
 

Table I–46 presents the assumed numbers of one-way shipments that would be required for 3376 

delivery of these materials, assuming that each truck contains 22 tons (20 metric tons) of material 3377 

and a 20 percent swell factor (Stephens 2005).  A 10 percent contingency factor was assumed. 3378 

Table I–46  One-Way Shipments for Delivery of Cover Materials for Selected Material 3379 

Disposal Areas 3380 

Minimum Cover Thickness 
(3 feet of tuff) 

Maximum Cover Thickness 
(8.2 feet of tuff) 

Technical 
Area 

Material 
Disposal Area Tuff 

Additional 
Material Total Tuff 

Additional 
Material Total 

21 A 1,200 100 1,300 3,300 280 3,600 

21 B a  2,700 230 2,900 7,400 620 8,000 

21   T b 2,800 230 3,000 7,700 640 8,300 

21 U c 91 8 98 250 21 270 

49 AB (Areas 1-4) 630 53 690 1,700 140 1,900 
a Estimates for MDA B are based on the assumption that all waste and contamination at MDA B would be capped.  Current 

plans call for complete removal of waste from MDA B.  The Capping Option is retained for MDA B for completeness. 
b Delivery of riprap for MDA T would entail an additional 72 shipments. 
c Estimates for capping requirements for MDA U are conservative because NMED has issued a Corrective Action Complete 

with Controls certification for SWMUs comprising MDA U (NMED 2006b). 
Note:  Because numbers have been rounded, the sums may not equal the indicated totals. 
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Small MDAs and landfills.  Remediation may be required at several small MDAs and landfills.51  3381 

Assuming that these MDAs are capped in place, the assumed coverage areas of the MDA caps, 3382 

and capping thicknesses, are listed in Table I–47.  Cover materials were estimated based on a 3383 

nominal cover acreage, an assumed minimum thickness of added tuff of 3 feet (0.9 meters), and 3384 

an assumed maximum thickness of added tuff of 8.2 feet (2.5 meters).  Additional cover 3385 

materials (topsoil, rock, soil amendment, gravel) were assumed, representing an increase in in-3386 

place material volume of 10 percent.  In addition, subgrade fill was assumed to be provided for 3387 

the MDAs in quantities amounting to about 20 percent of the in-place tuff volume.  For material 3388 

shipments, each truck was assumed to contain 22 tons (20 metric tons) of material with a 3389 

20 percent swell factor.  A 10 percent contingency was assumed (Table I–48). 3390 

Capping these MDAs may result in generation of waste.  Projected waste generation rates for 3391 

these MDAs are listed in Table I–49.  Most wastes were from MDAs R and Z.  Both MDAs 3392 

contain debris that is piled above grade, as well as buried debris.  It was assumed that the 3393 

aboveground debris from both MDAs would be removed before capping.  This removal waste 3394 

volume was assumed to be half of the total volume of debris estimated for these MDAs (see 3395 

Section I.3.3.2.4.3). 3396 

Table I–47  Cover Assumptions for Remaining Material Disposal Areas (cubic yards) 3397 

Assumed Cover 
Area 

Minimum Cover Thickness 
(3 feet of tuff) 

Maximum Cover Thickness 
(8.2 feet of tuff) 

Technical 
Area – 

Material 
Disposal Area Acres 

Square 
Feet Tuff 

Additional 
Material Total Tuff 

Additional 
Material Total 

06 - F 1.4 61,000 8,100 680 8,800 22,000 1,900 24,000 

08 - Q 0.2 a 8,700 1,200 97 1,300 3,200 260 3,400 

15 - N 0.92 b 40,000 5,400 450 5,800 15,000 1,200 16,000 

15 - Z 0.23 c 10,000 1,300 110 1,400 3,600 300 3,900 

16 - R 2.3 d 99,000 13,000 1,100 14,000 36,000 3,000 39,000 

33 - D 0.11 e 4,800 640 53 690 1,700 150 1,900 

33 - E 0.7 f 30,000 4,100 340 4,400 11,000 930 12,000 

36 - AA 0.4 g 17,000 2,300 190 2,500 6,300 530 6,800 

39 - Y 0.66 h 29,000 3,900 320 4,200 11,000 880 11,000 
a Dimensions uncertain, estimated (LANL 1999b).  The Capping Option for this MDA may be unlikely. 
b Assumed a pit, 40,176 square feet. 
c Dimensions uncertain.  Assumed 10,000 square feet, with some existing material removed. 
d Dimensions uncertain.  Assumed 2.27 acres (LANL 2005c).  The Capping Option for this MDA may be unlikely. 
e Assumed cap is 2,400 square feet to account for depth of chambers. 
f Assumed one large cap over four pits, a test chamber, and a shaft.  Site comprises 0.7 acres. 
g Assumed two separate trenches, with cap extending to 12 feet around sides of both trenches (i.e., footprint for one trench is 

6,656 square feet; footprint for second trench is 10,056 square feet). 
h Assumed one cap covers northern two trenches, and a second cap covers southern trench.  Assumed cap extends 12 feet 

around all sides of both trench groups (i.e., northern footprint is 17,888 square feet; southern footprint is 11,008 square 
feet).  Does not include any rock armor or other measures to preclude erosion from nearby ephemeral stream. 

Note:  To convert cubic yards to cubic meters, multiply by 0.7646; acres to hectares, multiply by 0.405; square feet to square 
meters, multiply by 0.0929.  Because numbers have been rounded, the sums may not equal the indicated totals.   
 

                                                 
51 Some MDAs are not addressed in this section.  MDA M has been remediated and has been recommended for no further 
action.  MDA S is an active 100-square-foot (9.3-square-meter) test plot.  MDA W is administratively complete.  MDA X has 
been remediated and recommended for no further action.  MDA K has been largely remediated, although two small 
aboveground disposal areas remain.  Capping is not a reasonable option for these disposal areas. 
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Table I–48  One-Way Shipments of Cover Materials for Remaining 3398 

Material Disposal Areas 3399 

Minimum Cover Thickness 
(3 feet of tuff) 

Maximum Cover Thickness 
(8.2 feet of tuff) Technical Area – 

Material 
Disposal Area Tuff 

Additional 
Material Total Tuff 

Additional 
Material Total 

06 - F 630 53 690 1,700 140 1,900 

08 - Q a 91 8 98 250 21 270 

15 - N 420 35 450 1,100 95 1,200 

15 - Z 100 9 110 280 24 310 

16 - R a 1,000 86 1,100 2,800 230 3,000 

33 - D 50 4 54 140 11 150 

33 - E 320 26 340 870 72 940 

36 - AA 180 15 200 490 41 530 

39 - Y 300 25 330 820 68 890 
a The Capping Option for these material disposal areas may be unlikely. 
Note:  Because numbers have been rounded, the sums may not equal the indicated totals.   

 3400 

Table I–49  Waste Generation through Fiscal Year 2016 from Capping Additional 3401 

Material Disposal Areas 3402 

 Solid Waste Chemical Waste 

Low-Level 
Radioactive 

Waste 
Mixed Low-Level 
Radioactive Waste Total 

Volumes a 
(cubic yards) 

14,000 4,400 1,500 190 20,000 

a In situ volumes.  Because much material will be soil and debris, which will “swell” upon removal, and because of 
packaging inefficiencies, as-shipped volumes will be somewhat larger than in situ volumes. 

Note:  To convert cubic yards to cubic meters, multiply by 0.76456.  Because numbers have been rounded, the sums may not 
equal the indicated totals. 
 

In addition to MDAs, other landfills or contaminated areas may require capping.  These include 3403 

the Airport Landfill, the landfill at Area 6 at TA-49, and contaminated soils at Area 12 at TA-49.  3404 

Capping of the Airport Landfill should be completed by April 5, 2007, the due date for the 3405 

landfill Remedy Completion Report.  Remediation decisions about Areas 6 and 12 of TA-49 3406 

have not yet been made. 3407 

Cover materials estimated for the two TA-49 contaminated areas are summarized in Tables I–50 3408 

and I–51. 3409 

MDA H.  Remediation of MDA H has been addressed in corrective measure investigations and 3410 

evaluations, as well as NEPA analyses (DOE 2004b).  To remediate MDA H, the final 3411 

evapotranspiration cover proposed for MDA H (DOE 2004b) would require 2,185 cubic meters 3412 

(2,860 cubic yards) of bulk materials obtained from onsite or local sources.  Assuming a gross 3413 

material density of 1.3 tons per cubic yard, 22-ton trucks, and 20 percent material swell, 3414 

transporting 2,860 cubic yards of bulk materials over an estimated period of 5 months would 3415 

require roughly 200 one-way shipments.  3416 
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Although the Consent Order originally required remediation of MDA H by September 30, 2006, 3417 

the due date in the most recent modification to the Consent Order schedule is “Pending.”  The 3418 

required Corrective Measure Evaluation for MDA H has been submitted to NMED, and a revised 3419 

remedy completion date is pending the collection and evaluation of additional data, and a remedy 3420 

selection.  Assuming that remediation occurs during the time period covered in this SWEIS, bulk 3421 

material volumes and shipments projected in this section could be augmented by those 3422 

summarized above. 3423 

Table I–50  Cover Assumptions for Technical Area 49 Contaminated Areas 3424 

(cubic yards) 3425 

Assumed Cover Area 
Minimum Cover Thickness 

(3 feet of Tuff) 
Maximum Cover Thickness 

(8.2 feet of Tuff) 
Landfills and 

Areas Acres Square Feet a Tuff 
Additional 
Material Total Tuff 

Additional 
Material Total 

Area 6, TA-49 a 5 218,000 29,000 2,400 31,000 79,000 6,600 86,000 

Area 12, TA-49 a 0.3 13,000 1,700 150 1,900 4,800 400 5,200 

TA = technical area. 
a Cover area estimated (Stephens 2005). 
Note:  To convert cubic yards to cubic meters, multiply by 0.7646; acres to hectares, multiply by 0.405; square feet to 
square meters, multiply by 0.0929.  Because numbers have been rounded, the sums may not equal the indicated totals. 
 

Table I–51  One-Way Shipments for Technical Area 49 Contaminated Areas 3426 

Minimum Cover Thickness 
(3 feet of Tuff) 

Maximum Cover Thickness 
(8.2 feet of Tuff) 

Landfills and Areas Tuff 
Additional 
Material Total 

Additional 
Material Tuff Total 

Area 6, TA-49 a 2,300 190 2,500 6,200 520 6,700 

Area 12, TA-49 a 140 11 150 370 31 400 

TA = technical area. 
a Cover area estimated (Stephens 2005). 
Note:  Because numbers have been rounded, the sums may not equal the indicated totals. 
 

I.3.3.2.2.3 Hydraulic Barriers 3427 

An option for some MDAs may be to install hydraulic barriers to restrict lateral movement of 3428 

moisture and contamination.  The design and installation of hydraulic barriers at any MDA 3429 

would be integrated with the design for its final configuration and would be based on a site-3430 

specific analysis that considered the environmental processes affecting the MDA, including 3431 

surface and subsurface water dynamics.  Two example installations are described below. 3432 

Using MDA A as an example, a hydraulic barrier could nominally be a high-density polyethylene 3433 

(HDPE) sheet installed in a slit trench and backfilled with bentonite slurry.  The barrier would 3434 

extend along the north and east sides of the final cap, or about 800 feet (244 meters).  The depth 3435 

of the barrier would range from 20 to 30 feet (6.1 to 9.1 meters), assuming that the barrier is 3436 

seated 5 feet (1.5 meters) into the bedrock.  The average depth may be closer to 20 feet 3437 

(6.1 meters), because a paleochannel at the west side of the cap forms the deeper limit and has 3438 

limited lateral extent (LANL 2006a). 3439 
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Sheet pile cutoff walls are installed by driving interlocking steel or HDPE sheets into the 3440 

ground.  The joints between individual sheets are typically plugged using clay slurry (steel 3441 

sheets) or an expanding gasket (HDPE sheets).  The steel sheets can be driven directly into the 3442 

ground; the HDPE sheets are driven using a steel backing that is removed once the sheet is in 3443 

place.  Slurry walls can be constructed using a trench backfilled with a slurry mixture of 3444 

bentonite and native materials, or a vibrating beam, where a steel plate is forced into the ground, 3445 

and, as the plate is removed, bentonite is injected to fill the space of the beam.  A typical slurry 3446 

wall installed by trenching is 1.5 to 6.5 feet (0.5 to 2 meters) wide.  It can be installed to 50-foot 3447 

(15-meter) depths.  Slurry walls using the vibrating beam method are narrower and typically 3448 

installed at shallower depths (NFESC 2005). 3449 

An HDPE barrier installed by trenching may be conservative in terms of materials.  An 800-foot 3450 

(240-meter) wall would require 20,000 square feet (1,900 square meters) of HDPE, assuming an 3451 

average depth of 25 feet (7.6 meters).  Assuming a trench width of 3.3 feet (1 meter), 2,430 cubic 3452 

yards (1,860 cubic meters) of bentonite and native materials would be needed. 3453 

Using MDA T as an example, a hydraulic barrier could again nominally be sheet HDPE installed 3454 

in a slit trench and backfilled with bentonite slurry.  The barrier would extend along the north 3455 

and west sides of the cap, or 1,150 feet (350 meters).  The depth of the barrier would range from 3456 

20 to 30 feet (6.1 to 9.1 meters), assuming the barrier is seated 5 feet (1.5 meters) into the 3457 

bedrock.  The average depth may be closer to the 20-foot (6.1-meter) depth, because a 3458 

paleochannel at the west side of the cap forms the deeper limit and has limited lateral extent 3459 

(LANL 2006a). 3460 

Assuming a length of 1,150 feet (350 meters) and an average depth or 25 feet (7.6 meters), about 3461 

28,750 square feet (2,670 square meters) of HDPE sheeting would be required, plus 3,500 cubic 3462 

yards (2,700 cubic meters) of bentonite and native materials, assuming a trench width of 3.3 feet 3463 

(1 meter). 3464 

I.3.3.2.2.4 Soil Vapor Extraction Systems 3465 

Soil vapor extraction systems are contemplated for several MDAs.  The investigation work plans 3466 

to be implemented for these MDAs are intended, in part, to determine the extent of volatile 3467 

organic compound plumes detected beneath the MDAs (see LANL 2003k, 2003m, 2004c).  3468 

Alternatives for addressing the plumes will be developed based on these investigations. 3469 

An often-used technology for removing soil vapors is an active soil vapor extraction system.  A 3470 

mechanical blower applies a vacuum to a well screened in the vadose zone, causing vapor 3471 

surrounding the open interval of the well to be drawn to the surface.  An active system was 3472 

constructed and tested near the outer boundary of the volatile organic compound plume under 3473 

MDA L.  Two boreholes were constructed to depths of 215 feet (66 meters) in the immediate 3474 

vicinity of two source zones.  Volatile organic compounds removed from the plume were treated 3475 

using granular activated carbon to absorb the chemical contaminants.  The results from the pilot 3476 

study will be used to evaluate the potential of soil vapor extraction systems for remediating the 3477 

MDA L plume and to assess system design criteria.  The results of the study will be considered as 3478 

part of the corrective measure evaluation for the MDA (LANL 2005f, 2006d). 3479 
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Active soil vapor extraction systems reach a point of limited contaminant flow where the cost per 3480 

mass of contaminant removed, including operator attention, system maintenance, and a power 3481 

source, is increased (LANL 1999e).  Passive vapor extraction systems become useful as a 3482 

polishing effort after active systems (or other methods) have reduced existing concentrations, or 3483 

for situations where the existing concentrations in soil are too low for effective removal using 3484 

active systems. 3485 

Passive soil vapor extraction, also known as barometric pumping, uses differences between 3486 

atmospheric pressure and subsurface pressures to move contaminants from the vadose zone to 3487 

the soil surface.  Passive soil vapor extraction wells function like active air injection or extraction 3488 

wells but do not use mechanical pumps.  At any time, the atmospheric pressure at the surface and 3489 

the soil gas pressure in the subsurface are different.  If these two zones are connected by a vadose 3490 

zone well, the pressure differential results in flow either into or out of the well.  When 3491 

atmospheric pressure is higher than subsurface pressure, air flows through wells into the 3492 

subsurface.  But when atmospheric pressure is lower than subsurface pressure, air flows out of 3493 

the wells into the atmosphere, taking the volatile organic compounds in the gas phase 3494 

(Initiatives 2001). 3495 

The system functions through a series of extraction wells set into the polluted area.  Removal 3496 

efficiency is improved through placement of one-way valves at the tops of the wells, allowing 3497 

flow only out of the wells.  Valves are small and inexpensive.  A Baroball® valve is a small 3498 

housing containing a ping-pong ball in a conical seat, permitting gas flow in one direction and 3499 

needing minimal pressure (1 millibar) to lift the ball from the seat.  Volatile organic compounds 3500 

flowing out of the well can be captured and treated, commonly by passing the gases through a 3501 

passive carbon absorption system.  Incineration, catalytic oxidation, or condensation may be used 3502 

depending on the contaminant (Initiatives 2001).  Passive soil vapor extraction systems have 3503 

been used at Hanford (Initiatives 2001) and Savannah River (WSRC 1997, 2000). 3504 

Whether active or passive, soil vapor extraction systems are unobtrusive.  Although active 3505 

systems require a source of power, the equipment is portable.  Passive systems project only a 3506 

small distance above the ground.  Either system could probably be installed and used without 3507 

interrupting procedures for final site cover. 3508 

I.3.3.2.2.5 Grouting the General’s Tanks in Material Disposal Area A 3509 

Once used to store solutions containing plutonium, the two 50,000-gallon (189,000-liter) tanks in 3510 

MDA A contain sludge containing transuranic isotopes (LANL 1991).  One option is to solidify 3511 

some or all of the sludge in place, using a system that achieves a final waste form that is 3512 

reasonably homogenous.  A jet grout system is assumed as a typical decontamination and 3513 

solidification process.  It can wash the interiors of tanks, mix tank contents before removing 3514 

samples or introducing grout or other stabilization agents, or remove sludge from the tanks.  It 3515 

has been applied to a tank in LANL’s TA-50 and to tanks at Oak Ridge National Laboratory.  It 3516 

can be used in tanks having interior obstructions (DOE 1999d). 3517 

Pipes are extended from a charge vessel into the sludge and supernatant covering the bottom of a 3518 

tank.  Existing pipes may be used or ones that are inserted.  Water is added to the tanks, as 3519 

needed, as well as chemicals (such as acids) to dissolve the sludge and remove material adhering 3520 
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to surfaces.  A jet pump draws a vacuum into a charge vessel, sucking material into the charge 3521 

vessel.  When the mixture reaches a predetermined level in the charge vessel, the jet pump is 3522 

switched from vacuum to pressure mode.  The fluid is forced from the charge vessel into the 3523 

tank, mixing the contents.  The system may be vented to depressurize the charge vessel.  The 3524 

process is repeated until the sludge and supernatant are mixed.  Then samples of the mixture can 3525 

be obtained or grout introduced and mixed with the sludge and supernatant to provide a final 3526 

solidified waste form.  Otherwise, the mixture can be withdrawn, treated, and solidified.  3527 

Secondary waste streams from jet mixer operations would include small volumes of personal 3528 

protective equipment, contaminated equipment and hardware, plastic sheeting and containers, 3529 

and structured steel support and platforms.  Decontamination and reuse of some equipment may 3530 

be possible (DOE 1999d). 3531 

Operational Elements.  Operational elements for tank grouting include: 3532 

• Design, planning, permitting, and developing authorization documents and work orders and 3533 

providing notifications to regulators or others as needed 3534 

• Training of personnel, as needed 3535 

• Demolishing or relocating existing fences or structures, as needed 3536 

• Identifying utilities such as gas lines, as needed to maintain safety, and, as needed, 3537 

providing additional utilities (for example, water or electricity) 3538 

• Mobilizing equipment 3539 

• Performing preliminary characterization and analyses, including an initial criticality review 3540 

• Preparing the site, including any needed excavations to provide access to the tanks, and 3541 

installing safety and environmental detection equipment 3542 

• Performing initial entry into the tanks and sampling and stabilizing the atmosphere within 3543 

the tanks 3544 

• Fabricating and installing equipment into the tanks for mixing, sampling, waste removal, 3545 

and grouting 3546 

• Sampling and analyzing tank contents and developing grout mix formulations from bench 3547 

scale testing 3548 

• Stabilizing the tank contents (mixing, grouting, removing, and solidifying material, as 3549 

needed)  3550 

• Managing the small quantities of liquid or solid wastes generated from operations 3551 

• Decontamination of equipment, as needed, and demobilization 3552 

• Final stabilization of the site (for example, backfilling excavations and installing a final 3553 

cover). 3554 
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Equipment to be mobilized largely already exists at LANL.  The major modules of the system are 3555 

(AEAT 2004): 3556 

• Charge vessel skid (contains the charge vessel, de-mister, jet pumps, piping, and main 3557 

process valves) 3558 

• Control hut (contains a valve rack and the system control panel) 3559 

• In-tank charge vessel with wash nozzle module and hydraulic power pack 3560 

• Offgas skid (used to achieve a slight negative pressure on the system, it contains air 3561 

treatment capacity such as high-efficiency particulate air [HEPA] filters). 3562 

After any initial excavation needed to access the tanks, and installation of platforms or 3563 

scaffolding needed to support equipment, initial operations will focus on accessing the tanks at 3564 

up to three locations in each tank.  All activities will be in accordance with approved documented 3565 

safety analyses.  Because the tanks have been sealed for many years, hydrogen or other gases may 3566 

have built up within the tanks.  The atmosphere within the tanks must be stabilized; depending 3567 

on the results of sampling and as authorized, the gas may be vented or treated.  Following tank 3568 

atmosphere stabilization, sludge samples will be obtained and analyzed for radioactive and 3569 

chemical materials.  If the sample results indicate RCRA constituents of concern, NMED would 3570 

be notified and an appropriate path forward negotiated.  Next, mixing, sampling, and benchscale 3571 

testing of grout mixtures will be performed.  The grout mixture may contain additives such as fly 3572 

ash or bentonite.  A hot-cell facility may be needed for sampling analysis.  Once a final grout 3573 

mixture is developed, and after any needed additional fabrication or modification of equipment, 3574 

final stabilization of the tanks will take place consistent with established plans, authorizations, 3575 

and all safety and environmental reviews and analyses.  3576 

Final stabilization of the tank may involve solidification of all material in place or may involve 3577 

removal of some material and solidifying the remaining material in place.   3578 

Assuming that the radioactive material would be all solidified in place, a small concrete batch 3579 

plant could be installed convenient to the MDA and grout produced as needed.  Following these 3580 

and other preliminary activities, the system would be initially operated to mix the sludge and the 3581 

supernatant, and then grout would be introduced in a manner achieving a mixture of sludge and 3582 

grout within the tanks.  One approach would be to first mix and solidify the sludge (heel), and 3583 

then use clean grout to fill the remaining void.  The process for each tank could require about 3584 

250 cubic yards (190 cubic meters) of grout per tank. 3585 

Assuming that the jet grout system is first used to remove most of the sludge from the tank 3586 

before stabilization, the removed sludge would be treated and solidified.  Experience at three 3587 

50,000-gallon (189,000-liter) tanks at Oak Ridge National Laboratory demonstrated a removal 3588 

efficiency ranging from 96 to 98 percent.  The ratio of liquid to sludge volume in the material 3589 

removed from each tank ranged from 2.4 to 9 (DOE 1999d). 3590 

The volume of sludge remaining in the General’s Tanks is uncertain.  Because most of the 3591 

liquid was removed from the tank, there may be little remaining supernatant.  The General’s 3592 

Tanks Characterization Activities Documented Safety Analysis estimates a sludge volume of 3593 
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3.22 cubic yards (2.46 cubic meters) (LANL 2003j).  Assuming that roughly 6 times as much 3594 

liquid would be added as the original sludge volume, about 22.5 cubic yards (17.2 cubic meters) 3595 

of mixture would be generated from each tank.52  Assuming 95 percent removal efficiency, the 3596 

mixture from the west tank would contain about 45.65 curies of alpha-emitting transuranic 3597 

isotopes, while the east tank would contain about 11.6 curies.  Assuming these mixtures at an 3598 

increase in volume of about 50 percent results in a final waste volume of about 34 cubic yards 3599 

(26 cubic meters) from each tank. 3600 

It is expected that waste solidification could take place using a mobile waste treatment system 3601 

temporarily located at the site.  Alternatively, existing LANL waste treatment and solidification 3602 

capacity may be used, depending on the characteristics of the removed sludge.  Removed mixture 3603 

would be pumped from the system charge vessel into containers for safe transfer to the treatment 3604 

facility. 3605 

Waste from either tank was assumed to be transuranic waste.  Assuming use of 55-gallon 3606 

(208-liter) drums at a 90 percent packing efficiency and 20 percent contingency, the solidified 3607 

mixture would require about 8 one-way shipments to WIPP, assuming the waste can be contact 3608 

handled.53   3609 

The heel left in the tanks after removal would be solidified as discussed above.  About the same 3610 

volume of grout would be required as before.   3611 

I.3.3.2.2.6 Schedules 3612 

Schedules for capping MDA G and MDA L are provided in Sections I.3.3.2.1.2.4 and I.3.3.2.1.3, 3613 

respectively.  For MDAs A, B, C, T, U, and AB, it was assumed that work periods for 3614 

stabilization and capping schedules are completed by the schedules for submittals of their 3615 

respective remedy completion reports.  The assumed start and completion dates, and work 3616 

periods, are listed in Table I–52. 3617 

Work periods for MDAs A, B, C, T, U, and AB were assumed by extrapolating from published 3618 

estimates for MDAs G, L, and H (LANL 2005k, DOE 2004b).  Work periods would depend on 3619 

the volumes of capping materials emplaced, operational difficulties and constraints (such as 3620 

existing nearby structures), economies of scale, funding, and other considerations.  For 3621 

simplicity, a thicker cap was assumed to require the same installation time as a thinner cap. 3622 

Stabilization and capping the remaining small MDAs (F, Q, N, Z, R, D, E, AA, and Y) and 3623 

additional landfills may be carried out, if needed.  Consistent with Consent Order schedules, 3624 

remediation is assumed to start in FY 2007 and continue through FY 2016. 3625 

                                                 
52 A document prepared by AEA Technology indicates that optimum mixing is achieved with a supernatant-to-sludge ratio of 
about 2 to 1 (AEAT 2004).  A 6 to 1 ratio was assumed based on experience at Oak Ridge (DOE 1992b) and because the sludge 
has been left in place for several years.   
53 This waste was conservatively included for the Capping Option.   
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Table I–52  Temporal Assumptions for Capping Large Material Disposal Areas 3626 

Material Disposal 
Area 

Assumed Start of Stabilization and 
Capping 

Assumed Completion of 
Stabilization and Capping 

Assumed Work Time 
(months) 

 A 1/11/2010 3/11/2011 14 

 B a 2/23/2010 6/23/2011 16 

 T 6/19/2009 12/19/2010 18 

 U b 5/6/2011 11/6/2011 6 

 AB 6/1/2014 1/31/2015 8 

 C 11/5/2008 9/5/2010 22 

 G 10/1/2010 12/28/2015 40 

 L 4/30/2010 6/30/2011 14 
a Current plans call for complete removal of waste from MDA B, and a new date for the Remedy Completion Report for 

MDA B is pending NMED approval of the revised Investigation and Remediation Work Plan for MDA B.  The Capping 
Option is retained in this Appendix for completeness. 

b The Capping Option for MDA U is conservatively retained for completeness.  NMED has issued a Corrective Action 
Complete with Controls certification for the SWMUs comprising MDA U (NMED 2006b). 

 

I.3.3.2.3 Sources of Bulk Materials for Stabilizing Material Disposal Areas 3627 

Materials required for placing a final cover of the MDAs could include fill material such as 3628 

crushed tuff, gravel, cobbles and angular boulders, concrete reinforced block or similar dry-stack 3629 

rock, sand, clay, top soil or rooting media, soil amendment, or compost.  Additional bulk 3630 

materials for stabilizing the MDAs may include barrier wall material such as HDPE sheets and 3631 

bentonite or similar material.  Grout would be needed to stabilize the General’s Tanks. 3632 

To minimize costs and environmental impacts, bulk materials should be acquired close to the 3633 

point of use.  The MDA Core Document (LANL 1999b) and Stephens report (Stephens 2005) 3634 

documented several sources within and local to LANL for bulk materials such as rocks, clay, or 3635 

soil amendment.  Information from the U.S. Geological Survey and the State of New Mexico 3636 

confirms the extensive production of nonfuel minerals in New Mexico.  The state was a 3637 

significant producer of construction sand and gravel and dimension stone (USGS 2003).  A 2001 3638 

reference lists roughly 300 mines, mills, and quarries in New Mexico (Pfeil et al. 2001).  3639 

Production of masonry cement in 1996 was roughly 100,000 tons (WERC 2002). 3640 

The capping material needed in largest quantity is crushed tuff or other fill.  The Borrow Source 3641 

Survey (Stephens 2005) pointed out the potential for stockpiling fill and other material from 3642 

construction projects, and that two sediment retention and flood control structures built at LANL 3643 

following the 2000 Cerro Grande Fire could be removed between 2005 and 2010 as watersheds 3644 

become revegetated.  These structures may provide a source of material for cover construction, 3645 

perhaps up to 50,000 cubic yards (38,250 cubic meters) (Stephens 2005).  But the most 3646 

significant onsite source would be the existing LANL borrow pit in TA-61. 3647 

TA-61 Borrow Pit.  Also known as the East Jemez Site, TA-61 is a long, narrow, and relatively 3648 

small site created from a portion of TA-3 when LANL redefined its TAs in 1989 (LANL 1999d).  3649 

It contains physical support and infrastructure facilities.  In addition to the borrow pit next to East 3650 

Jemez Road and east of the Royal Crest Manufactured Home Community, TA-61 contains the 3651 

county landfill, which, when closed, would be the site of a solid waste transfer station. 3652 
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TA-61 is bordered by TA-43, TA-41, and TA-02 to the north, TA-53 to the east, TA-60 to the 3653 

south, and TA-3 to the east.  Access to TA-61 is via East Jemez Road, a high-traffic publicly 3654 

used two-lane thoroughfare traversing TA-61 lengthwise in an east-west orientation.54  3655 

The setting of TA-61 within LANL, and its topography, can be visualized in Figure I–21, which 3656 

shows major physiographic features, the surrounding TAs, and the conceptual geologic model of 3657 

Operable Unit 1114 (LANL 1993e).  The ground slopes upward from east to west.  TA-61 is 3658 

bounded on the north by Los Alamos Canyon and on the south by Sandia Canyon, which is about 3659 

400 feet (120 meters) wide and 40 to 140 feet (12 to 43 meters) deep at TA-61 (LANL 1999d).  3660 

The distance to the regional aquifer is 1,300 feet (396 meters) (LANL 2005a). 3661 

 3662 

Figure I–21  Conceptual Geologic Model of Operable Unit 1114 3663 

Used for soil and rubble storage and pickup, the borrow pit is within a 43-acre (17-hectare) site 3664 

(LANL 2003a).  It is on the south side of East Jemez Road across from its intersection with 3665 

La Mesita Road, which provides access to the Los Alamos Neutron Science Center (LANSCE).  3666 

The borrow pit is 2 miles (3.2 kilometers) from the county landfill, a few thousand feet to the 3667 

east of the trailer park, and across Sandia Canyon from TA-60, Sigma Mesa.  A natural gas line 3668 

is to the west (LANL 2004b, 2005a). 3669 

                                                 
54 The entrance to the borrow pit is near a steep hill, and there is little room for an acceleration lane (LANL 2003j). 
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Figure I–22 is an aerial photograph of the triangular-shaped clearing in the forest that comprises 3670 

the borrow pit (LANL 2003a).  Figure I–22 shows the jog in the stream in Sandia Canyon that 3671 

occurs at the borrow site.55  Figure I–23 is a view from within the pit looking to the east 3672 

(LANL 2003a).  The knoll to the left (north) in the figure shields the pit from visibility from East 3673 

Jemez Road. 3674 

 3675 

Figure I–22  Aerial Illustrations of Borrow Pit 3676 

 3677 

 3678 

Figure I–23  View to the East from within the Technical Area 61 Borrow Pit 3679 

                                                 
55 This suggests that if the borrow pit is expanded to the southwest, measures would have to be taken to ensure that drainage 
does not cause surface water quality problems  
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I.3.3.2.4 Removal Option 3680 

Removals are difficult to characterize.  Information is still being acquired through corrective 3681 

measure investigation programs.  Simplifying assumptions are made based on studies and 3682 

experience at LANL and other DOE sites.  3683 

I.3.3.2.4.1 Operational Elements 3684 

Operational elements associated with removing any of the MDAs are summarized in the text 3685 

box. 3686 

3687 MDA Removal Operational Elements 

• Design, Planning, and Permitting – Includes planning for site operations, including equipment 
and personnel coordination.  Includes health and safety plans, site security plans, erosion 
control plans, etc.  Includes permits and authorizations. 

• Demolishing/Relocating Existing Operations, Structures, or Materials – Includes moving, 
demolishing, or relocating existing structures or operations. 

• Rerouting/Modifying Utilities, Pipelines, or Similar – Includes rerouting or modifying water, 
electrical, telephone, or other underground or overhead lines as needed to preclude damage. 
 Includes removal or rerouting of liquid waste or chemical piping to preclude damage. 

• Mobilization – Includes mobilization and initial site placement of equipment such as cranes, 
backhoes, dump trucks, water trucks, and graders.  Includes installation of a site 
management trailer.  Includes site storage of equipment and initial mobilization of the 
workforce. 

• Site Preparation – Includes explorations needed to determine the specific locations of 
disposed wastes, as well as other site-specific studies and tests.  Includes clearing of existing 
vegetation.  Includes the removal of asphalt or other existing covers over disposal units, such 
as topsoil and the top layer of crushed tuff over the MDAs.  Includes removal and disposal of 
existing security fencing. 

• Perform Special Activities – Includes activities unique to a specific MDA. 

• Exhumation – Includes waste exhumation, sorting, characterizing, classifying, packaging as 
necessary, and shipping for treatment, storage, or disposal. 

• Regrading/Revegetation – Includes spreading and fine-grading of topsoil, compaction using 
construction equipment, watering for dust abatement, and watering of planted areas for 
vegetation germination at approved levels. 

• Demobilization – Includes demobilization of equipment, including removal of a site 
management trailer. 

• Health and Safety – Includes developing a site health and safety plan; performing surface 
sampling and confirmation of nonhazardous site conditions; monitoring site activities; and 
conforming to standard construction health and safety policies, laws, and procedures. 

• Project Management – Includes an onsite project manager or foreman, who reports daily site 
progress, as well as site office support.  Includes specialists such as explosives experts. 
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Excavation would be preceded by extensive planning and site investigations to confirm the 3687 

dimensions of the disposal units and the presence of other contamination and buried objects.  3688 

Other preliminary site work could include permitting; demolishing or relocating existing 3689 

operations, structures, or materials (as needed); rerouting or modifying utilities or pipelines (as 3690 

needed); mobilization of equipment; and initial site preparation.  Preliminary work may generate 3691 

wastes requiring treatment and disposal.56  It is assumed that a management area would be 3692 

established near the MDA for heavy equipment and vehicles.  A trailer or similar structure would 3693 

be sited for management of operations.  The size of the management area may depend on the size 3694 

of the MDA and the complexity of removal operations, but, for most MDAs, would probably not 3695 

exceed a few thousand square feet.  An area for parking personal vehicles would be needed; in 3696 

most cases; existing nearby parking lots or areas nearby the MDA could be used.  Utilities would 3697 

be made available, for example, by hooking up to existing utilities in the vicinity of the MDA.  3698 

Water may need to be delivered by truck at some MDAs.  Portable toilets would be installed in 3699 

the staging area, and sanitary waste from the toilets would be trucked to a disposal location either 3700 

on or off site. 3701 

Preliminary work would include development of areas supporting waste removal.  The scope and 3702 

size of support operations would depend on the amount of waste to be removed from the MDAs 3703 

and the hazards that the waste presents.  Support operations could include: 3704 

• Capacity for storing and managing exhumed wastes and for decontaminating equipment, as 3705 

needed 3706 

• Capacity for storing bulk materials such as excavation spoils, final cover materials, or 3707 

demolition debris 3708 

• Capacity for preliminary classification of exhumed materials by hazard and staging for 3709 

further management 3710 

• Capacity to process waste as needed for shipment for treatment or disposal 3711 

• Capacity to characterize the waste for its organic, inorganic, and radioactive material 3712 

content 3713 

It is expected that this support capacity would be sized to support multiple activities, such as 3714 

those proposed to support MDA remediation and DD&D at TA-21 (see Section I.3.3.2.7).  For 3715 

large operations, such as that proposed for TA-21, or for removal of large MDAs, support areas 3716 

could cover several acres.  Areas for managing exhumed wastes or stockpiling overburden or 3717 

other bulk material removed as part of initial preparation would be protected from erosion or 3718 

runon, airborne dispersion, and possible cross-contamination.  There may be a need to construct 3719 

temporary roads between the MDAs and the support areas. 3720 

Excavation and removal of uncontaminated topsoil or tuff can be performed using conventional 3721 

equipment such as backhoes and bulldozers.  On average, the top 3 feet (0.9 meters) of topsoil 3722 

and existing cover soil was assumed to be removed from the existing MDA covers and 3723 

                                                 
56 It was assumed that generation of solid waste, chemical waste, and low-level radioactive waste during site preparation would 
be the same as that for the Capping Option. 
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stockpiled at a location as close as reasonably possible considering topography, best management 3724 

practices, or the proximity of other facilities.  The actual volume of the existing cover soil that 3725 

would be removed will depend on the thickness of cover over each MDA.  Maximum, minimum, 3726 

and average thicknesses can vary considerably within each MDA and over all MDAs.  A 3-foot 3727 

(0.9-meter) thickness for nearly all MDAs was assumed as an average approximation.  It 3728 

represents all the preliminary work at the MDAs that requires movement of soil.   3729 

Some removed material may be contaminated.  Soil exceeding screening levels would be 3730 

disposed of as waste.  Otherwise, soil meeting screening levels may still be contaminated.  Soil 3731 

not disposed of as waste was assumed to be stockpiled and returned to the excavation along with 3732 

additional backfill obtained from a local borrow.  After backfilling and compaction, topsoil, and 3733 

related materials would be imported, and the thickness of this final cover would be about 3734 

6 inches (15 centimeters). 3735 

Only small portions of an MDA would be excavated and backfilled at one time. 3736 

Exhumation may take place within a containment structure such as a tension support dome when 3737 

the waste contains materials that may present a significant inhalation hazard or when removal 3738 

would be performed within close proximity to operating facilities at LANL or to members of the 3739 

public.  The containment structure would be moved as needed to each successive work area (see 3740 

Section I.3.3.2.6). 3741 

Material would be excavated using heavy equipment.  Depending on the hazard presented by the 3742 

waste, excavation may be possible using conventional equipment such as tracked backhoes, or 3743 

may require use of specialized equipment such as remotely operated or heavily shielded 3744 

excavators.  Procedures to screen, sort, and classify the removed material would also depend on 3745 

the hazard presented by the waste.  The rates of excavation, sorting, and classification of 3746 

contaminated materials can vary greatly, depending on the hazard presented by the materials.  3747 

Materials presenting an external or inhalation hazard would require more time to excavate, 3748 

sort, and classify.  If the material presents an external hazard, then remote operations may be 3749 

required.  If the material presents an inhalation hazard, then use of high-level personal protection 3750 

equipment may significantly improve work efficiency. 3751 

Excavating many of the MDAs considered in this section would generate large quantities of 3752 

contaminated materials containing hazardous constituents and radionuclides.  The materials may 3753 

present significant handling hazards (for example, external radiation or inhalation concerns) or 3754 

may otherwise require special consideration because of security concerns.  Procedures and 3755 

equipment may be needed, for example, to contain exhumed compressed gas cylinders or other 3756 

problematic wastes awaiting sampling and disposal, treatment of gases that cannot be transferred 3757 

to another container or be transported on highways, hot-tapping of compressed gas cylinders, or 3758 

excavation or removal of explosives.  Remote-operated, shielded facilities may be needed to 3759 

characterize, treat, and package wastes having high surface radiation levels.   3760 

Excavating shafts may be difficult.  Removal of the material in shafts could be conducted in 3761 

many cases using the trenching approach described in Section I.3.3.1.3.2 for MDA H.  Many of 3762 

the shafts in the MDAs have been drilled to roughly similar depths (about 60 feet [18 meters]).  3763 

In other cases, cranes or specialized equipment may be required. 3764 
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Volumes of uncontaminated soil removed and temporarily stockpiled during exhumation depend 3765 

on the method assumed for exhumation, whether all waste is removed or only portions, the depth 3766 

of excavation, and the configuration of the site. 3767 

Once exhumed, waste must be characterized and classified by type.  Different types of waste 3768 

have significantly different requirements for treatment, packaging, and disposal.  It was assumed 3769 

that recovered high explosives would be safely burned at a suitable location within LANL.  For 3770 

other types of radioactive and nonradioactive solid wastes, the total volume of contaminated 3771 

material excavated from each MDA was estimated, and then the volume was distributed among 3772 

the different waste types based on available information.  It was assumed that the volumes 3773 

implied by the nominal dimensions of the pits, trenches, and shafts give the total volume of 3774 

contaminated material.57  Backfill placed with the waste when disposed of was conservatively 3775 

assumed to be contaminated.  To assist in waste groupings, radionuclide inventories of the larger 3776 

MDAs were assessed to provide a sense of radionuclide concentrations and external radiation 3777 

levels that may be associated with exhumed wastes. 3778 

A June 2000 DOE study was used to estimate the volumes of transuranic and alpha-contaminated 3779 

low-level radioactive wastes that might result from exhuming the MDAs.58  This DOE study 3780 

developed its estimates through surveys of DOE national laboratories.  Estimates for LANL 3781 

MDAs are summarized in Table I–53 (DOE 1999g, 2000a).  Note that “alpha-contaminated low-3782 

level radioactive waste” does not represent an official DOE classification of waste.  Distinctions 3783 

among low-level radioactive waste subtypes (such as low-activity radioactive waste, alpha-3784 

contaminated low-level radioactive waste, and others) were considered in this appendix to enable 3785 

enhanced analyses of possible impacts of radioactive waste transportation.59 3786 

After classification and sorting, waste must be treated and disposed of or stored.  Solid and 3787 

chemical wastes would be sent to authorized treatment facilities or landfills.  Low-level 3788 

radioactive waste that is not mixed could be either disposed of on site or sent to another site.  No 3789 

onsite disposal capacity now exists for mixed low-level radioactive waste. 3790 

3791 

                                                 
57 The as-built dimensions of the pits, shafts, and trenches, often not documented, may be different from the nominal (design) 
dimensions.  The waste volume and potentially contaminated backfill placed in the disposal units would be actually somewhat 
smaller than that implied by the nominal disposal unit dimensions, because of ramps and sloping walls within pits and trenches. 
 Also, the waste was not placed all the way to the tops of the disposal units.  Assuming the disposal unit dimensions, however, 
accounts for the likelihood of movement of small amounts of contamination laterally and (particularly) vertically downward 
outside the nominal boundaries of the disposal units after initial waste displacement. 
58 The great bulk of this transuranic-contaminated material was disposed of before operational distinctions between low-level 
radioactive and transuranic wastes were made at DOE sites.   
59 The estimated total volume of material that may meet the current definition of transuranic waste (22,100 cubic yards 
[16,900 cubic meters]) is somewhat larger than that assumed for the 1997 WIPP Disposal Phase Final Supplemental 
Environmental Impact Statement (about 18,300 cubic yards (14,000 cubic meters) of buried contact-handled transuranic waste 
and 157 cubic yards (120 cubic meters) of buried remote-handled transuranic waste) (DOE 1997a). 
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Table I–53  Volumes of Transuranic-Contaminated Materials Estimated to be Within 3791 

Los Alamos National Laboratory Material Disposal Areas 3792 

Transuranic-Contaminated 
Material Buried in Pits or 

Absorption Beds  (cubic meters) 

Transuranic-Contaminated 
Material Buried in Shafts 

(cubic meters) 

Total Transuranic-
Contaminated Material in 
Pits, Absorption Beds, and 

Shafts (cubic meters) 

Technical 
Area 

Material 
Disposal 

Area 
Transuranic 

Waste a 

Alpha-
Contaminated 

Low-Level 
Radioactive 

Waste b 
Transuranic 

Waste a 

Alpha-
Contaminated 

Low-Level 
Radioactive 

Waste b 
Transuranic 

Waste a 

Alpha-
Contaminated 

Low-Level 
Radioactive 

Waste b 

21 A 700 13,300 – – 700 13,300 

21 B 525 c 20,475 c,d – – 525 c 20,475 c 

50 C 2,600 100,400 e 70 70 2,670 100,470 

54 G 4,785 179,215 6 1,044 4,791 180,259 

21 T 162 2,538 3,610 190 3,772 2,728 

49 AB – – 4,400 – 4,400 – 

21 V – 4,300 f – – – 4,300 f 

Total 8,772 320,228 8,086 1,304 16,858 321,532 
a For the DOE study, this material was assumed to meet the current DOE definition of transuranic waste. 
b For the DOE study, this material was assumed to meet the current DOE definition of low-level radioactive waste, but would 

contain alpha-emitting transuranic isotopes having half-lives exceeding 20 years and in concentrations between 10 and 
100 nanocuries per gram.  “Alpha-contaminated low-level radioactive waste” is not an official DOE waste category, but was 
considered for this appendix to enable enhanced analysis of possible impacts from radioactive waste transportation. 

c More recent analyses of waste in MDA B (LANL 2006i) suggest that these estimates of transuranic and alpha-contaminated 
low-level radioactive waste in MDA B may be over-conservative. 

d The DOE database (DOE 1999g) estimates that 5,000 cubic meters of the alpha-contaminated low-level radioactive waste in 
MDA B may be mixed waste. 

e The DOE database (DOE 1999g) estimates that 25,100 cubic meters of the alpha-contaminated low-level radioactive waste in 
MDA C may be mixed waste. 

f More recent projections of wastes from MDA V removal (LANL 2004j) suggest that the transuranic content of this waste 
was over-estimated. 

Note:  To convert cubic meters to cubic yards, multiply by 1.308. 
Sources:  DOE 1999g, 2000a. 
 

I.3.3.2.4.2 Waste and Bulk Material Requirements for Removal of Large Material 3793 

Disposal Areas 3794 

This section summarizes estimates of wastes and bulk material requirements for removal of 3795 

MDAs A, B, T, U, AB, C, G, and L.  Summaries of waste generation and shipment of solid 3796 

wastes from these MDAs are in Table I–54.  Summaries of volumes and shipments of bulk 3797 

materials such as soil and backfill are in Table I–55.  Summaries for liquid wastes are in 3798 

Table I–56, based on information from LANL (LANL 2006a). 3799 

The listed volumes include wastes from preliminary site work such as destruction of fencing and 3800 

removal of concrete and asphalt slabs over portions of the MDAs.  Listed volumes for both 3801 

wastes and materials are in situ volumes.  Shipment estimates for wastes and bulk materials 3802 

reflect the assumption of 20 percent swell of soil once removed from the ground.  This swell 3803 

assumption is applied to removed waste because much of it will be soil and debris. 3804 
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Table I–54  Waste Volumes and Shipments for Removal of Material Disposal Areas A, B, C, G, L, T, U, and AB 
Low-Level Radioactive Waste Transuranic Waste 

Material 
Disposal 

Area Solid Chemical a Low Activity 
Mixed Low 

Activity Alpha 
Mixed 
Alpha 

Remote 
Handled 

Mixed 
Remote 
Handled 

Contact 
Handled 

Remote 
Handled Total 

Volumes (cubic yards) 

A 1,200 440 1,800 130 16,000 1,700 – – 1,100 – 22,000 

B b 10,000 3,100 9,800 1,000 20,000 6,500 – – 690 – 51,000 

C 22,000 10,000 22,000 2,700 99,000 33,000 6.6 0.7 3,400 46 190,000 

G 1,500 – 620,000 69,000 210,000 24,000 1,200 140 6,300 3.9 940,000 

L 54 3,300 – – – – – – – – 3,400 

T 43 – 230 32,000 – 3,600 – – 4,900 – 41,000 

U 20 – 570 12 – – – – – – 600 

AB 13 1,600 2,900 3,700 – – – – 5,800 – 14,000 

One-Way Shipments 

A 95 37 130 10 1,200 140 – – 120 – 1,800 

B b 760 260 690 82 1,600 520 – – 80 – 4,000 

C 1,700 850 1,500 220 7,900 2,600 3 1 400 70 15,000 

G 110 – 44,000 5,500 17,000 1,900 590 66 730 6 70,000 

L 4 280 – – – – – – – – 280 

T 3 – 16 2,600 – 280 – – 570 – 3,400 

U c 2 – 40 1 – – – – – – 42 

AB 1 130 200 300 – – – – 670 – 1,300 
a Includes wastes regulated under RCRA, TSCA, or the New Mexico Solid Waste Act of 1990, or otherwise unacceptable for disposal in a sanitary landfill. 
b These volumes and shipments are based on conservative assumptions about the quantities and radiological characteristics of waste from complete removal of waste from 

MDA B.  Most recent projections of waste from MDA B removal are in Section I.3.3.2.7.  Total volumes of waste from these more recent estimates are smaller than those 
presented in this table. 

c These volumes and shipments are based on conservative assumptions about the waste’s resulting from complete removal of MDA U.  NMED has issued a Corrective Action 
Complete with Controls certification for the SWMUs comprising MDA U (NMED 2006b).   

Note:  Volumes are in situ volumes.  As-shipped volumes would be larger because of swell of excavated material and packing efficiencies being smaller than 100 percent.  
Volumes include waste from preliminary site work such as fencing removal but not DD&D of structures.  To convert cubic yards to cubic meters, multiply by 0.76456.  
Because numbers have been rounded, the sums may not equal indicated totals. 
 

 3805 
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Table I–55  Volumes and Shipments of Bulk Materials for Removal of  
Material Disposal Areas A, B, C, G, L, T, U, and AB 

Material 
Disposal Area 

Cover 
Removed 

Additional 
Soil Removed 

Total Stockpiled 
Soil Returned Additional Fill Topsoil Total 

Volumes (cubic yards) 
A 6,100 12,000 18,000 21,000 1,100 58,000 

B a 19,000 12,000 32,000 48,000 3,200 110,000 
C 57,000 340,000 390,000 190,000 9,500 990,000 

G b 220,000 2,900,000 3,200,000 930,000 36,000 7,300,000 
L 4,800 9,500 14,000 3,300 810 33,000 
T – 270,000 230,000 41,000 3,200 540,000 

U c 480 610 1,100 580 81 2,800 
AB 6,800 12,000 18,000 14,000 1,100 52,000 

One-Way Shipments 
A 430 840 1,300 1,500 78 4,100 

B a 1,400 870 2,200 3,400 230 8,100 
C 4,000 24,000 28,000 14,000 670 70,000 

G b 15,000 210,000 220,000 66,000 2,600 520,000 
L 340 670 1,000 230 57 2,300 
T – 19,000 16,000 2,900 230 38,000 

U c 34 43 78 41 6 200 
AB 480 830 1,300 990 80 3,700 

a These volumes and shipments are associated with conservative assumptions about the quantities of waste resulting from 
complete removal of waste from MDA B.  Removal of smaller volumes of waste from MDA B, as projected in 
Section I.3.3.2.7, should result in smaller volumes of bulk materials moved. 

b Capping the remain disposal units in Area G following MDA removal is projected, depending on whether a thick or thin 
cap would be installed, to require from 190,000 to 510,000 cubic yards (140,000 to 390,000 cubic meters) of crushed tuff, 
and 160,000 cubic yards (120,000 cubic meters) of additional material.  One-way shipments of crushed tuff would range 
from 15,000 to 40,000, with 12,000 shipments of additional material. 

c The volume and shipments are based on conservative assumptions about removal of waste from MDA U.  NMED has 
issued a Corrective Action Complete with Controls certification for the SWMUs comprising MDA U (NMED 2006b).  

Note: To convert cubic yards to cubic meters, multiply by 0.76456.  Because numbers have been rounded, the sums may not 
equal the indicated totals.   
 

MDA A 3806 

This MDA consists of the two relatively long and narrow Eastern Pits, a large Central Pit, and the 3807 

two General’s Tanks containing contaminated sludge.  Challenges include:  (1) the uncertain 3808 

waste inventory; (2) its location between DP East and DP West; (3) the proximity of TA-21 to 3809 

populated areas; and (4) the General’s Tanks. 3810 

The same buildings, piping, and other structures assumed to be removed as part of capping 3811 

MDA A (Section I.3.3.2.2.1) would be removed before site exhumation. 3812 
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Table I–56  Liquid Waste Volumes and Shipments from Large-Material-Disposal-Area 3813 

Exhumation 3814 
Material 

Disposal Area Industrial Hazardous  
Low-Level 

Radioactive 
Mixed Low 

Level Total 
Volumes (gallons) 

A – – 75 – 75 
B a 2,000 – 450 – 2,450 
C 55 – – – 55 
G – – – – – 
L – 10,000 – – 10,000 
T – – – – – 
U – – – – – 

AB – – – – – 

One-Way Shipments a 

A – – 1 b – 1 b 
B a 3 – 1 b – 3 
C 1 b – – – 1 b 
G – – – – – 
L – 13 – – 13 
T – – – – – 
U – – – – – 

AB – – – – – 
a More recent estimates of liquid waste from removal of MDA B (Section I.3.3.2.7) are smaller than those presented in this 

table. 
b Indicates less than a full shipment. 
Note:  To convert gallons to liters, multiply by 3.78533. 
 

Pits.  The two Eastern Pits are each 125 by 18 by 13 feet deep (38 by 5.5 by 4.0 meters deep).  3815 

The site was assumed to be initially graded, resulting in the removal of 0.2 acre (0.08 hectare) to 3816 

an average depth of 3 feet (0.9 meters).  About 970 cubic yards (742 cubic meters) of soil would 3817 

be stockpiled for reuse.  Excavation was assumed to resemble a general prismatoid, having walls 3818 

sloping at angles of 45 degrees.  This assumption results in an excavation having dimensions of 3819 

82 by 151 feet (25 by 46 meters) on the surface and 56 by 125 feet (17 by 38 meters) at the base 3820 

of the excavation.  The total amount of waste removed (before sorting) was estimated to be 3821 

2,200 cubic yards (1,700 cubic meters).  In addition, 50 cubic yards (38 cubic meters) of 3822 

contaminated soil was assumed to be removed from the former drummed storage area60 3823 

(LANL 2006a). 3824 

Assuming the distance between the pits is 20 feet (6.1 meters), the total amount of clean soil 3825 

removed (before bulking) is 2,400 cubic yards (1,900 cubic meters).  This material was assumed 3826 

to be stored and returned to the excavation, along with the material originally removed, and 3827 

2,200 cubic yards (1,700 cubic meters) (as compacted) of additional backfill.  Topsoil and 3828 

materials to promote vegetation would total 161 cubic yards (123 cubic meters). 3829 

The Central Pit has a depth of 22 feet (6.7 meters) and a total capacity of 18,700 cubic yards 3830 

(14,300 cubic meters).  The waste mass was assumed to have a surface area of 23,000 square 3831 

feet (2,140 square meters); the length of this surface area (assumed to be a square) was 3832 

152 feet (46 meters).  About 0.9 acre (0.36 hectare) of soil having an average thickness of 3833 

                                                 
60 The soil was contaminated from leaking drums of stable iodine in a NaOH solution. 
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3 feet (0.9 meters) would be initially removed (4,360 cubic yards [3,330 cubic meters]).  The 3834 

total volume of waste and soil then excavated would be 24,800 cubic yards (19,000 cubic 3835 

meters), of which 6,060 cubic yards (4,600 cubic meters) would be soil meeting screening levels. 3836 

 This soil, as well as the top cover initially removed, would be stored and then returned to the 3837 

excavation after waste removal, along with 18,700 cubic yards (14,300 cubic meters) of 3838 

additional soil (as compacted in place).  Topsoil and other growth media would be added and 3839 

compacted, sufficient to cover an area of about 0.9 acre (0.36 hectare). 3840 

It was assumed that removal of contaminated material from the MDA pits would result in 3841 

916 cubic yards (700 cubic maters) of contact-handled transuranic waste and 17,400 cubic yards 3842 

(13,300 cubic meters) of alpha-contaminated low-level radioactive waste (DOE 1999g, 2000a).  3843 

These volumes represent in situ volumes and may be overestimates.  It was assumed that the 3844 

transuranic and alpha-low-level waste referenced in the DOE database was entirely contained in 3845 

the Central Pit.  The Eastern Pits were used during the 1940s, while the Central Pit was used 3846 

during the 1970s, when programs generating transuranic-contaminated wastes were more 3847 

extensive.  Also, the projected total volume of waste from the Eastern Pits is much smaller than 3848 

the total quantity of transuranic and alpha-contaminated low-level wastes, (18,300 cubic yards 3849 

[14,000 cubic meters]) projected in the DOE database (DOE 1999g).  It was assumed that 3850 

10 percent of the alpha-contaminated low-level radioactive waste would be mixed. 3851 

The remaining 425 cubic yards (325 cubic meters) of waste from removal of the Central Pit was 3852 

assumed to be 40 percent solid waste, 15 percent chemical waste, 40 percent low-activity low-3853 

level radioactive waste, and 5 percent mixed low-activity low-level radioactive waste.  (As 3854 

reported in 1989 by Gerety, Nyhan, and Olive, the Central Pit in MDA A received waste from 3855 

operations in TA-21, as well as plutonium-contaminated debris from the demolition of Building 3856 

TA-21-12, a two-story frame and masonry building, after which it continued to receive waste 3857 

through 1977 [LANL 1989]).  A similar distribution was assumed for the 2,170 cubic yards 3858 

(1,660 cubic meters) removed from the Eastern Pits.  The 50 cubic yards (38 cubic meters) of 3859 

contaminated soil removed from the former drummed storage area was assumed to be chemical 3860 

waste.  It was added to the chemical waste projected from the Eastern Pits. 3861 

General’s Tanks.  The General’s Tanks have each been placed on four concrete piers and buried 3862 

in two pits.  The tanks are parallel to one another and about 20 feet (6.1 meters) apart.  An 8-inch 3863 

(70-centimeter) concrete slab was poured above both tanks (see Figure I–6), and soil was 3864 

mounded above the concrete slab to about 5 feet (1.5 meters) above grade.  A vent extends above 3865 

one end of each tank.  At the other end of each tank, a fill pipe leads to a concrete box on the 3866 

surface. 3867 

Because the tanks are large and may be of questionable structural integrity, it was assumed that 3868 

the tanks could not be removed intact.  Rather, it was assumed that the tanks would be exposed 3869 

and cut into sections for disposal.  Removing the tanks in this manner is expected to be difficult, 3870 

requiring extensive controls to protect health, safety, and the environment.   3871 

To expose the tanks, the soil mounded above the concrete slab above the tanks would be 3872 

removed, as would the concrete slab.  From Section I.2.5.2.1, it was estimated that the slab 3873 

covers 3,860 square feet (360 square meters), and with the earth cover 10 percent more, for a 3874 

total of 4.250 square feet (400 square meters).  About 790 cubic yards (600 cubic meters) of soil 3875 
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cover would thus be removed and stored, and 95 cubic yards (73 cubic meters) of solid waste 3876 

would be generated from removal of the concrete slab.   3877 

The excavation would likely extend to the bottom of the concrete piers and somewhat to the sides 3878 

of the tanks.  The depth of excavation was assumed to be 14 feet (4.3 meters); the surface area at 3879 

the base of the excavation was assumed to be 6,000 square feet (560 square meters); and the 3880 

excavation footprint at the top of the excavation was assumed to be 11,300 square feet 3881 

(1,050 square meters).  After the tanks were removed, the total excavated void would be 3882 

4,400 cubic yards (3,370 cubic meters). 3883 

Waste from removal of the tanks would include the eight concrete piers (33 cubic yards [26 cubic 3884 

meters]), the two fill boxes (2.6 cubic yards [2.0 cubic meters]), some piping, contaminated soil, 3885 

and contaminated metal scrap from cutting apart the tanks.  The piping should be very small in 3886 

volume.  Contaminated soil volume was estimated by assuming a 3-foot-thick (0.9-meter-thick) 3887 

contaminated band around the outsides of both tanks.  This volume would be 700 cubic yards 3888 

(530 cubic meters).  It was assumed that all of this waste except for the sectioned tanks would be 3889 

low-activity low-level radioactive waste. 3890 

It was assumed that before the tanks were dismantled, as much contamination would be removed 3891 

as reasonably practical.  In so doing, the inside walls and support structures would be washed 3892 

using remotely operated equipment and available technologies such as the jet grout system 3893 

discussed in Section I.3.3.2.2.5.  The inventory within the tank would be then fixed in place to 3894 

minimize dispersion during cutting. 3895 

As the tank is cut into sections, the sections would be placed into containers for disposal.  3896 

Assuming that the tanks have an average thickness of 0.5 inches (1.3 centimeters), and assuming 3897 

an average steel density of 0.286 pounds per cubic inch, about 54 tons (49 metric tons) of 3898 

contaminated steel would be generated.  This mass was increased by 10 percent to account for 3899 

internal and ancillary structures, totaling 59 tons (53 metric tons).  The tanks were in use for 3900 

about 30 years before the stored material was removed, and about 30 years have passed since this 3901 

removal occurred.  The distribution of contamination within interior tank surfaces is unknown.  3902 

Therefore, all of the waste from sectioning the tanks was assumed to be contact-handled 3903 

transuranic waste.  Each standard waste box for WIPP can contain 63 cubic feet (1.8 cubic 3904 

meters) of waste, having a maximum weight of 4,000 pounds (1.8 metric tons).  Assuming 3905 

4,000 pounds per box, this implies a transuranic waste volume of about 68 cubic yards (52 cubic 3906 

meters).  However, operational restrictions would probably reduce the amount of waste that 3907 

could be shipped per container.  Consistent with the approach taken for other wastes in this 3908 

analysis (see Section I.3.5), the as-shipped volume was assumed to be somewhat larger.   3909 

The soil initially removed over the top of the tanks would be used as backfill.  Some of the soil 3910 

removed as part of exposing the tanks for dismantlement would be returned as well.  About 3911 

210 cubic yards (160 cubic meters) of topsoil and other growth media would be spread on top of 3912 

the backfill. 3913 
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MDA B 3914 

The configuration and inventory of radioactive and hazardous constituents within MDA B is not 3915 

well known.  Additional challenges include:  (1) the site is large and relatively close to the Los 3916 

Alamos community; (2) the only paved road access to TA-21 lies immediately north of and 3917 

parallels the site; (3) businesses exist on the other side of this road opposite to MDA B; and 3918 

(4) the topography to the south of MDA B falls off quickly to BV Canyon. 3919 

LANL personnel plan an investigation and remediation program at MDA B that will remove all 3920 

waste.  For this appendix, a conservative analysis was performed on the quantities of waste that 3921 

could result from complete removal of MDA B.  This analysis resulted in larger quantities of 3922 

wastes than those estimated by LANL for the investigation and remediation program (see 3923 

Section I.3.3.2.7). 3924 

From the 2004 Investigation Work Plan for MDA B (LANL 2004d) the total volume of waste 3925 

from MDA B removal was assumed to be 47,900 cubic yards (35,600 cubic meters).  It was 3926 

assumed that all waste in and about MDA B could be represented as a single trench having 3927 

dimensions of 2,000 by 52 feet (610 by 16 meters).  Assuming an average soil cover of 3 feet 3928 

(0.9 meters), this corresponds to an average depth of the representative trench of 15.5 feet 3929 

(4.7 meters) (including 12.5 feet [3.8 meters] of waste and backfill). 3930 

Soil was assumed to be removed to a depth of 3 feet (0.9 meters) over an area of 4 acres 3931 

(1.6 hectares), which covers the footprint of the assumed representative trench (about 2.4 acres 3932 

[0.97 hectare]) plus a small space (a little over 15 feet [4.6 meters]) around it.  This results in an 3933 

initial top cover removal of 19,400 cubic yards (14,800 cubic meters).  A pit was assumed having 3934 

an average depth of 12.5 feet (3.8 meters), sides sloping back at 45 degrees, a base of about 2,000 3935 

by 52 feet (610 by 16 meters), and a top footprint of 2,025 by 77 feet (617 by 23 meters).  About 3936 

60,100 cubic yards (46,000 cubic meters) of waste and soil would be exhumed, of which 3937 

12,200 cubic yards (9,330 cubic meters) would be soil meeting screening levels.  This soil would 3938 

be temporarily stored.  The remaining 47,900 cubic yards (36,600 cubic meters) of excavated 3939 

material was assumed to be waste. 3940 

Using the DOE database for buried transuranic-contaminated waste (DOE 1999g, 2000a), it was 3941 

assumed that complete removal of MDA B would generate 686 cubic yards (525 cubic meters) of 3942 

contact-handled transuranic waste, 20,240 cubic yards (15,475 cubic meters) of alpha low-level 3943 

radioactive waste and 6,540 cubic yards (5,000 cubic meters) of mixed alpha low-level 3944 

radioactive waste.  This assumption may be a significant overestimate. 61  A precise determination 3945 

of the quantities of transuranic-contaminated materials buried in MDA B will result from the 3946 

MDA B investigation and remediation program described in Section I.3.3.2.7. 3947 

The remaining 20,400 cubic yards (15,600 cubic meters) of waste was distributed as follows:  3948 

40 percent industrial solid waste, 15 percent chemical waste, 40 percent low-activity low-level 3949 

radioactive waste, and 5 percent mixed low activity low-level radioactive waste.  A relatively 3950 

large fraction of the waste was assumed to contain hazardous constituents because it was an early 3951 

                                                 
61 Average transuranic concentrations within MDA B were estimated based on projected radionuclide inventories, total waste 
volumes as assumed above, and a density of 1.6 grams per cubic centimeter.  The average transuranic concentration was 
0.4 nanocuries per gram. 
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disposal site (1945 to 1948) used for disposal of all types of waste.  The MDA received 3952 

chemicals from laboratories and may include chemical waste disposal pits. 3953 

After waste is removed, the stored clean soil would be returned and backfilled, along with 3954 

47,900 cubic yards (36,600 cubic meters) (as compacted) of clean soil from a local borrow and 3955 

3,230 cubic yards (2,470 cubic meters) of materials intended to support revegetation. 3956 

MDA T 3957 

This MDA consists of four absorption beds plus 62 shafts used for disposal of higher-activity 3958 

waste.  The depths of contamination beneath the absorption beds are not well known.  3959 

Contamination under Absorption Bed 1 has been found at 100 feet (30 meters) below ground 3960 

surface.  The shaft depths range to 60 feet (18 meters) below the ground surface.  In addition to 3961 

these challenges:  (1) MDA T is located nearby existing structures in TA-West; (2) several buried 3962 

pipes and utilities are in the vicinity of MDA T; (3) the North Perimeter Road runs along the 3963 

northern side of MDA T; and (4) the land slopes steeply down to DP Canyon to the north of 3964 

MDA T. 3965 

Removal would follow actions needed to relocate or remove nearby buildings, structures, and 3966 

underground piping and utilities at risk (see Section I.3.3.2.2.1).  DD&D of buildings and 3967 

structures in the vicinity of MDA T is addressed in Appendix H, Section H.2. 3968 

Although the total volume comprising the four absorption beds is 2,100 cubic yards (1,630 cubic 3969 

meters), the volume of contaminated material will be larger because water and liquid waste was 3970 

discharged to the beds.  For at least one absorption bed (Bed 1), contamination may extend to a 3971 

depth of 100 feet (30 meters). 3972 

For this appendix, it was assumed that contamination moved vertically from all beds to a depth 3973 

of 100 feet (30 meters).  This assumption was considered conservative because it extends 3974 

contamination to greater depths than may be realistic for all beds.  This assumption results in a 3975 

total contaminated volume beneath the beds of 35,600 cubic yards (27,200 cubic meters).  Using 3976 

the DOE transuranic waste database, it was assumed that removal of the beds would generate 3977 

212 cubic yards (162 cubic meters) of transuranic waste and 3,320 cubic yards (2,538 cubic 3978 

meters) of alpha-contaminated low-level radioactive waste (DOE 1999g, 2000a).  Because the 3979 

beds received metals and organic and inorganic chemicals, much of this alpha-contaminated low-3980 

level radioactive waste may be mixed waste.  For conservatism it was assumed that all would be 3981 

mixed.  It was also assumed the remaining 32,000 cubic yards (24,500 cubic meters) of waste 3982 

would be mixed low-activity low-level radioactive waste. 3983 

The total volume of waste to be removed from the shafts was assumed to be equivalent to the 3984 

envelope volume of the shafts, which is 5,200 cubic yards (3,990 cubic meters).62  From the DOE 3985 

database, it was assumed that complete removal of the shafts would generate 4,720 cubic yards 3986 

(3,610 cubic meters) of transuranic waste and 250 cubic yards (190 cubic meters) of alpha-3987 

contaminated low-level radioactive waste (DOE 1999g, 2000a).  Because the cement paste 3988 

                                                 
62 The shafts were not filled to the top with waste.  Nonetheless, use of the envelope volume of the shaft to estimate waste 
volumes should offset the unknown extent to which contamination may have moved beneath and laterally from the shafts.  
Because the larger shafts, at least, were lined with asphalt, lateral movement may be small. 
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placed in the shafts probably contained most of the same chemicals discharged to the beds, 3989 

most of both types of waste may be mixed.  For conservatism, it was assumed that all would be 3990 

mixed.  It was also assumed that all transuranic waste resulting from shaft removal would be 3991 

contact-handled transuranic waste. 3992 

The remaining waste volume implied by the shaft dimensions, 252 cubic yards (193 cubic 3993 

meters) was assumed to be 90 percent low-activity low-level radioactive waste and 10 percent 3994 

mixed low-activity low-level radioactive waste.  It was assumed that this waste would consist 3995 

mainly of contaminated backfill and asphalt. 3996 

Excavation of the bed contamination and the shafts was assumed to have base dimensions of 3997 

150 by 300 feet (46 by 92 meters) and a depth of 100 feet (30 meters).  This size should be 3998 

sufficient for all absorption beds plus the shafts.  The sides for the top 20 feet (6.1 meters) of the 3999 

excavation, which is soil, were assumed sloped at an angle of 3 horizontal to 1 vertical.  The 4000 

sides for the bottom feet of the excavation, which is rock, were assumed sloped at an angle of 4001 

0.5 horizontal to 1 vertical.  These assumptions result in a surface footprint of 175,000 square 4002 

feet (16,300 square meters) and a total removed volume of 266,000 cubic yards (203,000 cubic 4003 

meters) of soil, rock, and waste (LANL 2006a).63  Subtracting waste, 225,000 cubic yards 4004 

(172,000 cubic meters) of uncontaminated soil would be stockpiled.  This material would be 4005 

returned to the excavation along with 40,800 cubic yards (31,200 cubic meters) of additional fill 4006 

(as compacted) from a local borrow.  The top of the excavation would be replanted, requiring 4007 

3,240 cubic yards (2,480 cubic meters) of additional material. 4008 

MDA U 4009 

MDA U consists of two absorption beds, each having lengths of 80 feet (24 meters), widths of 4010 

20 feet (6.1 meters), and depths of 6 feet (1.8 meters) below the original ground surface.  A 4011 

portion of the contamination in the absorption beds was removed in 1985 by excavating a 20- by 4012 

100- by 4-to 13-foot (6.1 by 30 by 1.2 to 4.0 meter) trench.  For this appendix, the remaining 4013 

contamination was assumed to be a volume of material 60 by 20 by 13 feet deep (18 by 6.1 by 4014 

4 meters deep), or 578 cubic yards (442 cubic meters).64 4015 

It was assumed that the top 3 feet (0.9 meters) of soil would be removed over an area of 4016 

2,630 square feet (244 square meters), which covers the 60- by 20- foot (18- by 6.1-meter) area 4017 

addressed above plus 15 feet (4.6 meters) on all sides.  This would result in the initial removal of 4018 

480 cubic yards (370 cubic meters) of soil cover.  Excavating the waste was then modeled as a 4019 

pit having a base dimension of 60 by 20 feet (18 by 6.1 meters), a surface footprint of 86 by 4020 

46 feet (26 by 14 meters), and a volume of 1,190 cubic yards (910 cubic meters).  This volume 4021 

was assumed to comprise 580 cubic yards (440 cubic meters) of waste and 610 cubic yards 4022 

(470 cubic meters) of soil meeting screening action levels.  This soil would be stockpiled for 4023 

later return to the excavation. 4024 

                                                 
63Uncontaminated topsoil (such as that over the shafts) is included in this volume. 
64 The 2006 Investigation Report for MDA U concluded that neither additional corrective action nor further characterization 
was required and that the land use be maintained as industrial (LANL 2006e).  NMED has issued a Corrective Action Complete 
with Controls certification for the SWMUs comprising MDA U (NMED 2006a).  The Removal Option is herein considered for 
completeness. 
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The waste removed from MDA U was assumed to consist of low-activity and mixed low-activity 4025 

low-level radioactive waste.  This assumption is consistent with that for excavation of MDA V 4026 

(LANL 2004j), which comprises a set of absorption beds used to receive liquid wastes from a 4027 

laundry.  Similar to MDA V, it was assumed that 98 percent would be low-activity low-level 4028 

radioactive waste and 2 percent would be mixed low-activity low-level radioactive waste.65 4029 

After waste removal, the 1,090 cubic yards (840 cubic meters) of removed topsoil and clean soil 4030 

from the excavation would be returned and compacted.  An additional 580 cubic yards 4031 

(444 cubic meters) (as compacted) of clean soil would be delivered, as would 81 cubic yards 4032 

(62 cubic meters) of materials to support vegetation. 4033 

MDA AB 4034 

The hydronuclear and support shafts at Areas 1, 2, 2A, 2B, and 4 in MDA AB contain large 4035 

inventories of plutonium, uranium, beryllium, and lead and are at depths to 142 feet (43 meters) 4036 

below ground surface.  Shafts at Area 3 in MDA AB have much smaller levels of contamination 4037 

to depths of 57 to 142 feet (43 meters).  Wastes resulting from exhumation of MDA AB were 4038 

assumed to consist of two groups:  concentrated waste from the bottoms of the shafts, and lower-4039 

activity material, including surface contaminated metals and other wastes that were placed in 4040 

dump and test shafts. 4041 

Regarding the first group of wastes, because large quantities of lead and beryllium were used in 4042 

the tests, all of the wastes possibly generated from exhuming the wastes at the bottom of the 4043 

shafts were assumed to be either mixed waste or chemically hazardous waste.  The DOE database 4044 

on buried transuranic-contaminated material (DOE 1999g, 2000a) estimates that the bottoms of 4045 

the shafts contain 5,755 cubic yards (4,400 cubic meters) of material that would meet current 4046 

definitions of transuranic waste.  This estimate is consistent with an assumption that the bulk of 4047 

the contamination is within a radius of about 10 feet (3 meters) from the detonation points in the 4048 

37 shafts (LANL 1992b) where plutonium was used in the tests.  Regarding the other test shafts, 4049 

6 shots used uranium-235, 7 shots used uranium-238, 11 shots used tracers, and 11 shots were 4050 

containment shots (LANL 1992b).  Possible waste volumes from exhuming the contamination 4051 

from these shots were estimated by determining the volumes represented by 10-foot-radius 4052 

(3-meter-radius) spheres of contamination at the bottoms of the shafts.  The uranium and tracer 4053 

shot contamination was assumed to be mixed low-activity low-level radioactive waste.  The 4054 

containment shot contamination was assumed to be chemical waste. 4055 

Regarding the second group of wastes, it is difficult to project those shafts that may contain 4056 

contaminated material and the depths to which the material was placed before backfilling.66  The 4057 

summed depth of all test shafts is 5,070 feet (1,550 meters).  Assuming 6-foot-diameter 4058 

(1.8-meter-diameter) shafts, on average, a total volume in the shafts of 5,310 cubic yards 4059 

(4,060 cubic meters) is implied.  Assuming that, on average, the bottom half of all shafts would 4060 

                                                 
65 The MDA U beds probably received organic and inorganic chemicals, plus acids and oils, implying that much of the waste 
originally in the beds may have been mixed.  However, most of the original contamination has been removed, and the extent to 
which removal of residual contamination may generate mixed waste is unknown. 
66 Burial depth may be highly variable.  Waste was dumped in the test holes and in an unknown number of shallow holes of 
small diameter. 
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be contaminated, 2,660 cubic yards (2,030 cubic meters) of low-activity low-level radioactive 4061 

waste would be generated.  It was assumed that 10 percent of this waste would be mixed. 4062 

Excavating the waste presents a challenge because of the depth of the contamination and because 4063 

of the contaminated metal and other materials disposed of in the shafts.  Excavation might be 4064 

accomplished partly using conventional excavators such as backhoes and partly using remote 4065 

techniques such as suspending excavating tools from cranes.   4066 

It was assumed that the top 3 feet (0.9 meters) of soil would be removed over the six main 4067 

areas composing MDA AB.  Assuming a total surface area over these six areas of 1.4 acres 4068 

(6.6 hectares), the total volume of earth removed would be 6,780 cubic yards (5,180 cubic 4069 

meters).  Assuming that about 3 feet (0.9 meters) around each existing 6-foot-diameter 4070 

(1.8-meter-diameter) shaft would be removed (that is, 12-foot-diameter (3.7-meter-diameter) 4071 

shafts would be excavated), then 25,600 cubic yards (19,600 cubic meters) of waste and soil 4072 

would be removed before sorting between waste and clean soil.  This would result in 4073 

11,700 cubic yards (8,950 cubic meters) of material meeting screening levels and 13,900 cubic 4074 

yards (10,600 cubic meters) of waste.  The material meeting the screening levels would be placed 4075 

back into the holes, as well as other stored material.  About 13,900 cubic yards (10,600 cubic 4076 

meters) of clean crushed tuff would be imported from a local borrow, as well as 1,130 cubic 4077 

yards (864 cubic meters) of materials intended to promote vegetation growth. 4078 

MDA C 4079 

MDA C is a large disposal area consisting of six large radioactive waste pits, a smaller chemical 4080 

pit, and 108 shafts.  Both the shafts and the pits contain a variety of chemicals, some of which 4081 

may be reactive.  The shafts were usually used for disposal of wastes presenting an external 4082 

radiation hazard.  MDA C is immediately south of structures associated with TA-50 waste 4083 

management operations. 4084 

Removal would follow actions needed to relocate or remove nearby buildings, structures, and 4085 

underground piping and utilities at risk.   4086 

The physical relationship of the various rows of shafts with respect to the pits presents safety 4087 

concerns.  Assuming excavation of Pit 3, which has an as-built depth of 25 feet (7.6 meters), 4088 

there may be concern about the potential for sidewall collapse leading to exposure of the 4089 

contamination in Shaft Group 2.  Assuming excavation of Pits 1 through 4, there may be 4090 

concerns about end-wall collapse leading to exposure of contamination in Shaft Group 3.  A 4091 

retaining wall may be needed between Shaft Group 1 and Pit 5, or a wall between Shaft Group 3 4092 

and the ends of Pits 1 through 4. 4093 

From the nominal dimensions of the shafts and pits, the projected volumes of wastes are: 4094 

• Pits: 190,830 cubic yards (145,900 cubic meters) 4095 

• Shafts: 198 cubic yards (151 cubic meters) 4096 

This results in a total waste generation of about 191,000 cubic yards (146,000 cubic meters). 4097 
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Assuming a surface area of 11.8 acres (4.8 hectares) (Stephens 2005), a volume of 57,100 cubic 4098 

yards (43,660 cubic meters) of surface soil would be removed and stockpiled. 4099 

Excavation was assumed to occur in two groups:  one group is Pit No. 6 and the chemical pit, 4100 

and the second is the remaining pits plus the shafts.  Regarding the first group, assuming the 4101 

excavation walls slope at angles of 45 degrees from the pits, and assuming an average excavation 4102 

depth of 25 feet (7.6 meters), removing Pit 6 and the chemical pit would excavate 48,800 cubic 4103 

yards (37,300 cubic meters) of waste and 17,200 cubic yards (13,140 cubic meters) of clean 4104 

soil.67  Regarding the second group, assuming that removal of the pits would include excavating 4105 

the spaces between the pits, the area covered by the footprint of these pits and shafts would cover 4106 

10.5 acres (4.2 hectares).  Assuming the soil on all sides of this footprint would be sloped at 4107 

45-degree angles, and assuming an average excavation depth of 25 feet (7.6 meters), 4108 

318,000 cubic yards (243,000 cubic meters) of clean soil would be excavated along with 4109 

142,000 cubic yards (109,000 cubic meters) of waste. 4110 

From the DOE database on buried transuranic contamination (DOE 1999g, 2000a), it was 4111 

assumed that exhuming the MDA C pits would generate about 3,400 cubic yards (2,600 cubic 4112 

meters) of transuranic waste (including 880 cubic yards [675 cubic meters] of mixed transuranic 4113 

waste) and 131,240 cubic yards (100,400 cubic meters) of alpha-contaminated low-level 4114 

radioactive waste, of which 32,810 cubic yards (25,100 cubic meters) would be mixed waste.  It 4115 

was assumed that transuranic waste generated from exhuming pits would be contact-handled 4116 

waste.  Assuming a total waste volume of 191,000 cubic yards (146,000 cubic meters), then the 4117 

remaining radioactive waste would amount to 54,300 cubic yards (41,500 cubic meters).  4118 

Exhuming the chemical pit was assumed to generate 2,000 cubic yards (1,530 cubic meters) of 4119 

hazardous waste.  The remaining waste from pit exhumation was assumed to consist of 4120 

40 percent solid waste, 15 percent chemical waste, 40 percent low-activity low-level radioactive 4121 

waste, and 5 percent mixed low-activity low-level radioactive waste.  These distributions were 4122 

assumed because the pits were used mostly in the 1950s, and disposal logbooks as well as other 4123 

information suggest that the pits were used for disposal of hazardous constituents as well as 4124 

general trash and demolition waste (see Section I.2.5.4). 4125 

From the DOE database on buried transuranic-contaminated material (DOE 1999g, 2000a), it 4126 

was assumed that exhumation of the MDA C shafts would generate 92 cubic yards (70 cubic 4127 

meters) of transuranic waste and 92 cubic yards (70 cubic meters) of alpha-contaminated low-4128 

level radioactive waste.  Similar to the assumptions for waste resulting from exhuming MDA G 4129 

shafts (see below), it was assumed that half of the transuranic waste would be remote-handled 4130 

waste.  It was assumed that 10 percent of the alpha-contaminated waste would be mixed waste. 4131 

The total volume of waste implied by the shaft dimensions is 197 cubic yards (151 cubic 4132 

meters).  Subtracting the transuranic and alpha-contaminated low-level radioactive waste leaves 4133 

14 cubic yards (11 cubic meters) of waste.  This waste was assumed to be low-level radioactive 4134 

                                                 
67Assuming a pit having walls sloping at a 1:1 ratio and an average depth of 25 feet (7.6 meters), the surface area on the bottom 
of the excavation would be 109 by 505 feet = 55,000 square feet (5,110 square meters).  The surface area at the top of the 
excavation would be 159 by 555 feet = 88,245 square feet (8,200 square meters).  This provides a conservative estimate of soil 
and waste that may be removed from the excavation.  However, shoring may be required along the northern edge of the 
excavation to avoid damage to structures, utilities, and piping.  Shoring could reduce excavated volumes by roughly 0.5 (25 by 
25 by 505 feet) = 160,000 cubic feet (4,530 cubic meters). 
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waste.  A conservative analysis of the MDA G shafts, which were used during a time that 4135 

overlapped the use of shafts at MDA C, suggests that up to 50 percent of the originally emplaced 4136 

waste in MDA G may be remote-handled waste.  This estimate was applied to the waste in the 4137 

MDA C shafts.  Therefore, it was assumed that half of the remaining 14 cubic yards (11 cubic 4138 

meters) of waste from shaft removal would be remote-handled low-level radioactive waste and 4139 

half would be low-activity low-level radioactive waste.  Similar to assumptions for other MDAs, 4140 

it was assumed that 10 percent of both the remote-handled and low-activity low-level radioactive 4141 

wastes would be mixed wastes. 4142 

After waste removal, the stockpiled soil meeting screening levels would be returned to the 4143 

excavation, along with 191,000 cubic yards (146,000 cubic meters) of additional backfill and 4144 

about 9,520 cubic yards (7,280 cubic meters) of material promoting vegetation growth. 4145 

MDA G 4146 

This MDA is located within Area G, which contains active waste disposal units.  Current waste 4147 

management facilities and operations at Area G will be removed or relocated as addressed in 4148 

Appendix H, Section H.3.  It was conservatively assumed there would be extensive removal of 4149 

the disposal units in MDA G to bound impacts that may result from MDA G remediation.  As an 4150 

upper-bound case, it was assumed that removal would involve all pits through 37, all four 4151 

trenches used for transuranic waste storage,68 and 194 shafts.  The total volume of waste to be 4152 

generated from pit removal was assumed to correspond to the field-measured volumes for the 4153 

pits as given in the Historical Investigation Report for MDA G (LANL 2004c).  (For other 4154 

MDAs, because field-measured volumes were generally unavailable, envelope volumes implied 4155 

by nominal pit dimensions were assumed.)  The total volume of waste thus assumed to be 4156 

generated from MDA G removal was 931,000 cubic yards (712,000 cubic meters) from the pits 4157 

and trenches and 3,880 cubic yards (2,970 cubic meters) from the shafts.   4158 

It was assumed that the excavation footprint for MDA G removal could be approximated by a 4159 

40-acre (16-hectare) rectangle having sides of 4:1.  It was assumed that exhumation would be 4160 

nominally preceded by removal of the top 3 feet (1 meter) of soil over about 45 acres 4161 

(18 hectares).  Assuming an average excavation depth of 60 feet, and assuming an excavation 4162 

having walls sloping at 45-degree angles, then exhumation would remove about 3,875,000 cubic 4163 

yards (2,962,000 cubic meters) of waste and soil.  After separating waste, about 2,940,000 cubic 4164 

yards (2,248,000 cubic meters) of soil meeting screening levels would be removed and stockpiled 4165 

near MDA G for backfilling into the excavation. 4166 

Although disposal operations began at MDA G in 1957, it was used later than most of the other 4167 

MDAs considered in this section.  Therefore, it was assumed that MDA G was not used as a 4168 

general depository for all types of waste, but was used exclusively for radioactive wastes, some 4169 

of which contained RCRA-constituents. 4170 

From the DOE database on buried transuranic contamination (DOE 1999g, 2000a), it was 4171 

assumed that removal of the MDA G pits would generate 6,260 cubic yards (4,785 cubic meters) 4172 

of transuranic waste and 234,400 cubic yards (179,215 cubic meters) of alpha-contaminated low-4173 

                                                 
68 The transuranic waste in Trenches A–D will be removed and shipped to WIPP, as addressed in Appendix H, Section H.3.  The 
backfill in these trenches was conservatively assumed to be contaminated and was thus included in the removal volumes. 
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level radioactive waste.  The radioactive inventory within the pits composing MDA G was 4174 

estimated using information from the Performance Assessment and Composite Analysis for 4175 

Area G (LANL 1997).  Analysis of this inventory suggested that little, if any, of the transuranic 4176 

waste that would be generated from MDA G removal would be remote handled.  Hence, all was 4177 

assumed to be contact-handled.  About 10 percent of the alpha-contaminated low-level 4178 

radioactive waste was assumed to be mixed waste.  The remainder of the waste that would be 4179 

generated from MDA G pit removal was assumed to be low-activity and remote-handled low-4180 

level radioactive waste. 4181 

This remaining low-level radioactive waste consists of originally emplaced waste and backfill 4182 

that was assumed to be contaminated.  An analysis of the originally emplaced waste suggests that 4183 

up to 107 cubic yards (81.5 cubic meters) of this waste could be remote-handled low-level 4184 

radioactive waste.  The remaining originally emplaced waste and backfill was assumed to be 4185 

low-activity low-level radioactive waste.  Ten percent of the remote-handled and low-activity 4186 

low-level radioactive waste was assumed to be mixed waste. 4187 

From the DOE database on buried transuranic contamination (DOE 1999g, 2000a), it was 4188 

assumed that removal of the MDA G shafts would generate 7.8 cubic yards (6 cubic meters) of 4189 

transuranic waste and 1,370 cubic yards (1,044 cubic meters) of alpha-contaminated low-level 4190 

radioactive waste.  A conservative analysis of the radionuclide inventories in the shafts indicated 4191 

that up to about 50 percent could be remote-handled.  Therefore, half of the transuranic waste 4192 

from postulated removal of the shafts was assumed to be remote handled.  About 10 percent of 4193 

the alpha-contaminated low-level radioactive waste was assumed to be mixed waste. 4194 

The remaining 2,510 cubic yards (1,920 cubic meters) of the waste generated from shaft removal 4195 

was assumed to be low-level radioactive waste.  Similar to the assumption above for transuranic 4196 

waste, it was assumed that half would be remote handled low-level radioactive waste and half 4197 

would be low-activity low-level radioactive waste.  It was assumed that about 10 percent of both 4198 

types of waste would be mixed waste. 4199 

It was assumed that the remaining disposal units within Area G would be capped using either a 4200 

thin or thick cap as addressed in Section I.3.3.2.1.2.3.  But the cap was assumed to cover 25 acres 4201 

(10.2 hectares) rather than 65 acres (26.3 hectares).  Projected volumes and shipments of bulk 4202 

capping materials are in a footnote to Table I–55. 4203 

MDA L 4204 

MDA L is a relatively small site once used for disposal of chemical waste.  It is contained within 4205 

Area L, which is currently used for authorized storage of RCRA, PCB, and mixed waste.  It was 4206 

assumed that all waste to be generated from MDA L removal would be hazardous waste.  4207 

Disposal units subject to corrective action are listed in Table I–39.  Decisions about remediation 4208 

of MDA L disposal units (pursuant to the Consent Order or for other reasons) will be made in the 4209 

future.  For conservatism, it was assumed that all disposal units would be removed.  The total 4210 

waste volume from its pit, impoundments, and shafts was estimated to be 3,280 cubic yards 4211 

(2,505 cubic meters). 4212 
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In addition to structures removed as addressed in Appendix H, Section H.3, it was assumed that 4213 

the fence near the working area would be removed and disposed of as solid waste, and a 4214 

temporary security fence would be emplaced at a distance from the work area and tied into the 4215 

remaining fence around MDA L.  About 80 cubic yards (61 cubic meters) of asphalt would also 4216 

be removed, of which half was assumed to be solid waste and half chemical waste.  It was 4217 

assumed that about 1 acre (0.4 hectare) of land would then be removed at a depth of about 3 feet 4218 

(0.9 meters), resulting in 4,840 cubic yards (3,700 cubic meters) of soil for temporary storage. 4219 

Excavation may be difficult, particularly for shafts, because of their proximity to nearby 4220 

structures and LANL operations.  The pits were dug to depths of 10 to 12 feet (3.0 to 3.7 meters), 4221 

and could possibly be exhumed using standard construction equipment.  But the shafts have been 4222 

drilled to 60-foot (18-meter) depths, and their excavation may require use of cranes.  Shoring and 4223 

specialized removal techniques may be needed.  An excavation having sloping walls was 4224 

assumed.  The base was assumed to be 80 by 300 feet (24 by 91 meters), the top footprint 324 by 4225 

104 feet (99 by 32 meters), and the depth 12 feet (3.7 meters).  This results in a total excavated 4226 

volume of 12,800 cubic yards (9,770 cubic meters), of which 3,280 cubic yards (2,505 cubic 4227 

meters) would be waste and 9,500 cubic yards (7,260 cubic meters) would be soil meeting 4228 

screening levels.  This excavated soil would be stockpiled at a nearby location for replacement 4229 

into the excavation.  Additional crushed tuff would be backfilled.  A final cover would be 4230 

emplaced, requiring about 810 cubic yards (620 cubic meters) of material. 4231 

I.3.3.2.4.3 Wastes and Materials for Removal of Remaining Material Disposal Areas 4232 

Waste volumes from removal of several additional small MDAs are summarized in Tables I–57, 4233 

while shipments are presented in Table I–58.  Additional materials excavated and returned, as 4234 

well as additional backfill and cover material, are presented in Tables I–59 and I–60. 4235 

Less information exists about these remaining MDAs compared with previous MDAs.  Waste 4236 

volumes from removal of each MDA were assumed to be given by the nominal volumes of all 4237 

disposal units composing the MDA (length by width by average depth).  Unless the MDA 4238 

includes aboveground debris (MDAs Z and R), it was assumed that 3 feet (0.9 meters) of topsoil 4239 

would be removed and stored.  The waste and soil then removed was represented as a general 4240 

sigmatoid having walls sloping at 45-degree angles.  The waste would be sorted into waste type, 4241 

and clean soil would be returned along with additional fill from a LANL or local borrow pit.  An 4242 

additional 0.5 feet (15 centimeters) of topsoil, soil amendment, and other material would be 4243 

delivered and emplaced. 4244 

The waste removed from the excavation was assumed to be distributed among different types of 4245 

waste based on information from LANL (LANL 2006a).  Estimates of liquids that may be 4246 

generated during removal were based on LANL information (LANL 2006a). 4247 
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Table I–57  Waste Projections for Removing Remaining Material Disposal Areas 4248 

Nonliquid Wastes (cubic yards) a 

Material 
Disposal Area Solid Waste Chemical Waste b 

Low-Level 
Radioactive Waste b 

Mixed Low-Level 
Radioactive Waste b 

Total Waste 
Volume 

F c – – 11,000 – 11,000 

Q d 3,600 18 – – 3,600 

N e 10,000 330 2,700 330 13,000 

Z f 3,000 1,100 3,000 370 7,400 

R g 26,000 7,700 – – 33,000 

D h 12,000 – 12,000 – 24,000 

E and K i 1,800 2.2 440 1.1 2,200 

AA j 1,300 380 2,100 – 3,800 

Y k 5,300 – – – 5,300 

Liquid Wastes (gallons) 

Material 
Disposal Area Industrial Waste 

Hazardous 
Waste 

Low-Level 
Radioactive Waste  

Mixed Low-Level 
Radioactive Waste 

Total Waste 
Volume 

F – – – – – 

Q – 25 – – 25 

N – – – 100 100 

Z – 55 500 – 555 

R – 5 – – 5 

D – – 100 – 100 

E and K – 5 55 – 60 

AA – – – 100 100 

Y – 110 100 – 210 
a In situ volumes reduced to two significant figures.  As-shipped volumes would be larger because of swell of excavated 

material and packaging inefficiencies. 
b Low-level and mixed low-level radioactive wastes were assumed to be low-activity wastes.  Chemical waste was assumed to 

include material regulated under RCRA, TSCA, or the New Mexico Solid Waste Act of 1990, or otherwise unacceptable for 
sanitary landfill disposal. 

c Assumed two pits 50 by 150 by 20 feet (15 meters by 46 meters by 6.1 meters) deep pits and four shafts 6 by 6 by 6 feet (1.8 
by 1.8 by 1.8 meters). 

d Assumed one pit covering 90 by 90 by 12 feet (27 by 27 by 3.7 meters). 
e Assumed one pit covering 100 by 300 by 12 feet (30 by 91 by 3.7 meters). 
f Partly above-ground debris pile, about 20 by 200 feet (6.1 by 61 meters), with one side approximately 15 feet (14.6 meters) 

high and the other side at grade.  Unknown depth.  Assumed a virtual subsurface disposal facility 20 feet (6.1 meters) deep. 
g Shallow trash pile, comprising three 75-square-feet bermed pits.  Waste was bulldozed into pits and likely spread in the 

vicinity.  Some waste has been removed.  Assumed to be 300 by 300 by 10 feet (91 by 91 by 3 meters). 
h Assumed one large excavation to remove buried chamber and elevator shaft.  Assumed a 0.3-acre (0.12-hectare) footprint, 

50 feet deep. 
i For MDA E, assumed Pit 3 has same dimensions as largest of four pits.  For the buried chamber, assumed a contaminated 

footprint (244 square feet [23 square meters]) describing the area of the elevator shaft (48 square feet [4.5 square meters]) 
and the buried chamber (approximately 196 square feet [18 square meters]).  For MDA K, assumed two surface disposal 
piles 15 by 15 by 12 feet (4.6 by 4.6 by 3.7 meters); and 10 by 20 by 12 feet (3.0 by 6.1 by 3.7 meters). 

j Assumed two trenches, one 80 by 40 by 15 feet (24 by 12 by 4.6 meters) and a second 120 by 30 by 15 feet (37 by 9.1 by 
4.6 meters). 

k Assumed three pits having dimensions estimated from the RFI Work Plan for Operable Unit 1132 (LANL 1993b). 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; gallons to liters, multiply by 3.785, feet to meters, multiply 
by 0.3048; square feet to square meters, multiply by 0.0929.  Because numbers have been rounded, the sums may not equal the 
indicated totals.   
 

 4249 

4250 
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Table I–58  One-Way Shipments from Exhuming Remaining Material Disposal Areas 4250 

Nonliquid Wastes  

Material 
Disposal Area Solid Waste a 

Chemical  
Waste a 

Low-Level Radioactive 
Waste a 

Mixed Low-Level 
Radioactive Waste a Total a 

F – – 790 – 790 

Q 270 2 – – 280 

N 760 28 190 27 1,000 

Z 230 93 210 30 560 

R 2,000 640 – – 2,600 

D 940 – 830 – 1,800 

E and K 140 – 31 – 170 

AA 100 32 150 – 280 

Y 400 – – – 400 

Liquid Wastes  

Material 
Disposal Area 

Industrial 
Waste 

Hazardous  
Waste 

Low-Level Radioactive 
Waste 

Mixed Low-Level 
Radioactive Waste Total a 

F – – – – – 

Q – 1 b – – 1 b 

N – – – 1 b 1 b 

Z – 1 b 1 b – 1 b 

R – 1 b – – 1 b 

D – – 1 b – 1 b 

E and K – 1 b 1 b – 1 b 

AA – – – 1 b 1 b 

Y – 1 b 1 b – 1 b 
a Low-level and mixed low-level radioactive wastes were assumed to be low-activity wastes.  Chemical waste was assumed to 

include materials regulated under RCRA, TSCA, or the New Mexico Solid Waste Act of 1990, or otherwise unacceptable 
for sanitary landfill disposal.   

b The shipment contains less than a full load. 
Note:  Because the numbers have been rounded, the sums may not equal the indicated totals.   
 

Table I–59  Soil and Similar Materials for Removal of Remaining 4251 

Material Disposal Areas (cubic yards) 4252 

Material 
Disposal Area 

Soil Cover 
and Initial 

Preparation 
Clean Soil 
Exhumed 

Stockpiled 
Material 
Returned 

Additional 
Backfill 

Topsoil and 
Soil 

Amendment Total 

F 1,700 6,800 8,500 11,000 660 29,000 

Q 900 1,000 1,900 3,600 240 7,700 

N 3,300 2,200 5,600 13,000 740 25,000 

Z – 4,100 4,100 7,400 400 16,000 

R – 2,300 2,300 33,000 1,900 40,000 

D 1,400 27,000 29,000 24,000 850 82,000 

E and K 720 9,900 11,000 2,100 520 24,000 

AA 760 2,600 3,300 3,800 310 11,000 

Y 1,300 3,100 4,400 5,300 480 14,000 

Note:  To convert cubic yards to cubic meters, multiply by 0.7646.  Because numbers have been rounded, the sums may not 
equal the indicated totals.   
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Table I–60  One-Way Shipments of Soil and Similar Materials for Removal of 4253 

Remaining Material Disposal Areas 4254 
Material 
Disposal 

Area 

Soil Cover and 
Initial 

Preparation 
Clean Soil 
Exhumed 

Stockpiled 
Material 
Returned 

Additional 
Backfill 

Topsoil and 
Soil 

Amendment Total 
F 120 480 600 790 47 2,000 

Q 64 70 140 260 17 550 

N 240 160 390 950 53 1,800 

Z – 290 290 530 28 1,100 

R – 160 160 2,400 130 2,800 

D 100 1,900 2,000 1,700 60 5,800 

E&K 51 700 750 150 37 1,700 

AA 54 180 240 270 22 760 

Y 93 220 310 370 34 1,000 

Note:  Because numbers have been rounded, the sums may not equal the indicated totals.  
 

MDA H.  Remediation of MDA H has been addressed in corrective measure investigations and 4255 

evaluations, as well as NEPA analyses (DOE 2004b).  LANL staff has proposed installing an 4256 

evapotranspiration cover, but, among other remediation alternatives, also considered the 4257 

alternative of complete removal of waste from MDA H.  Complete removal would generate 4258 

about 610 cubic yards (470 cubic meters) of chemically hazardous waste and about 4,900 cubic 4259 

yards (3,700 cubic meters) of low-level radioactive waste (DOE 2004b).  Using the waste 4260 

shipment assumptions used in this appendix (see Section I.3.5), this waste volume implies about 4261 

50 chemical waste shipments and 350 low level radioactive waste shipments over the 4 years 4262 

projected in the MDA H environmental assessment (DOE 2004b) for waste removal.  LANL 4263 

staff has estimated that removal would cause the exhumation of about 50,000 cubic yards 4264 

(78,000 cubic meters) of clean soil that would be stockpiled and returned (DOE 2004b).  About 4265 

5,500 cubic yards (4,200 cubic meters) of additional backfill may be required, to account for the 4266 

waste removed, as well as about 650 cubic yards (500 cubic meters) of topsoil and other growth 4267 

media.  Using the material transportation assumptions used in this analysis, delivery of the 4268 

backfill would require 390 one-way shipments from a local source, as well as 50 shipments of 4269 

topsoil and soil amendment. 4270 

Although the Consent Order originally required remediation of MDA H by September 30, 2006, 4271 

the due date in the most recent modification to the Consent Order schedule is “Pending.” The 4272 

Corrective Measure Evaluation for MDA H has been submitted to NMED, and a revised remedy 4273 

completion date is pending the collection and evaluation of additional data, and a remedy 4274 

selection.  Assuming that remediation occurs during the time period covered in this SWEIS, then 4275 

the waste and bulk material volumes and shipments projected in this section could be augmented 4276 

by those summarized in the above paragraph. 4277 

4278 
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I.3.3.2.5 Schedules for Material Disposal Area Removal 4278 

Schedules for removal of eight large MDAs are provided in Table I–61.  It was generally 4279 

assumed that, depending on the MDA, roughly 12 to 18 months would be needed to complete a 4280 

corrective measure evaluation for an MDA.  Planning for removal of an MDA would require 4281 

from 4 to 8 months.  Then removal would take place, with the goal of completing operations by 4282 

the (adjusted) remedy completion dates in the Consent Order. 4283 

Table I–61  Temporal Assumptions for Removing Large Material Disposal Areas 4284 

Material 
Disposal Area 

Assumed Start of Removal 
Operations 

Assumed Completion of Removal 
Operations 

Assumed Work Time 
(months) 

A 6/11/2009 3/11/2011 21 

B a 1/1/2008 a 12/31/2009 a 24 a 

T 12/19/2008 12/19/2010 24 

U b 1/6/2011 11/6/2011 10 

AB 1/1/2013 1/31/2015 24 

C 11/5/2008 9/5/2010 22 

G 2/6/2009 12/6/2015 82 

L 5/30/2011 6/30/2011 37 
a Schedule based on Revision 1 to the 2006 Investigation/Remediation work plan for MDA B (LANL 2006i).  Following the 

expected excavation finish date of December 2009, sampling, characterization, and restoration would be completed in 
early 2010 (LANL 2006i). 

b The Removal Option is conservatively assumed for this appendix, although NMED has issued a Corrective Action 
Complete with Controls certification for the SWMUs comprising MDA U (NMED 2006b). 

 

The schedules presented in Table I–61 result in conservative estimates of waste generation and 4285 

environmental impacts and are consistent with Consent Order requirements.  However, if 4286 

removal of a significant quantity of waste is actually contemplated for several MDAs, then 4287 

schedules for completion of corrective measures at these MDAs may be difficult to meet. 4288 

If any or all of the remaining MDAs were removed, schedules would need to be developed 4289 

consistent with the Consent Order.  Removal of some or all of these MDAs was assumed to 4290 

occur at any time starting in FY 2007 and extending through FY 2016.   4291 

I.3.3.2.6 Use of Containment Structures for Material Disposal Area Removal 4292 

Containment structures may be used for removal of waste from some MDAs.  The structures 4293 

would be modular enclosures, possibly constructed of fabric over metal frames.  Similar 4294 

structures have long been used at LANL for temporary storage of transuranic waste, have been 4295 

used at Rocky Flats, and are now used at Idaho National Laboratory for retrieval of waste from 4296 

Pit 4 at Idaho National Laboratory’s Radioactive Waste Management Complex.  Contamination 4297 

at the dig face would be controlled using soil fixing agents or other techniques.  The enclosures 4298 

would be held at a slight negative air pressure, and air from the enclosures would be exhausted 4299 

through an air treatment system incorporating a minimum of a prefilter and one or more HEPA 4300 

filters. 4301 

Enclosures can be conceptually configured to meet the specific situation at any MDA.  Enclosure 4302 

sizes and accessory equipment would be designed on an MDA-specific basis, considering the 4303 
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area to be covered, depth of contamination, types of hazards unearthed at the excavation, 4304 

topography, other nearby structures, and costs.  For some MDAs, a single large structure (to be 4305 

moved as needed) may be cost-effective.  For other MDAs, two or more structures may be cost-4306 

effective. 4307 

Fabric-covered domes have been used at LANL to support waste recovery efforts.  As part of the 4308 

LANL Transuranic Waste Inspectable Storage Project, drums of stacked transuranic waste that 4309 

had been stored under a layer of crushed tuff at Area G were recovered under a fabric-covered 4310 

dome constructed to meet Performance Category 2 wind-loading and seismic events.  The dome 4311 

was supplied with a ventilation system exhausting to a prefilter and a HEPA filter bank.  A dome 4312 

was not used, however, for subsequent retrievals of stored transuranic waste (LANL 2002d). 4313 

A decision about the use of a containment structure for removal of waste from an MDA would 4314 

depend on the hazards represented by the waste.  Like the other aspects of the contemplated 4315 

removal, the design and use of the structure would be subject to review and approval by DOE 4316 

and NMED.  Optimum numbers, sizes, configurations, and relocation schedules would be 4317 

determined as part of these reviews. 4318 

I.3.3.2.7 Material Disposal Area B Investigation and Remediation Program 4319 

LANL staff initially planned an investigation, remediation, and restoration program for MDA B 4320 

that would excavate trenches perpendicular to the length of the MDA as well as numerous test 4321 

pits.  For this purpose, MDA B was divided into 10 study sections as summarized in Figure I–24 4322 

(LANL 2005p).  Current plans call for removal of all waste buried in MDA B as addressed in the 4323 

October 2006 Investigation/Remediation Work Plan for MDA B, Revision 1 (LANL 2006i).  The 4324 

volumes of waste estimated in this work plan are summarized in Table I–62 (LANL 2006i).  4325 

Remaining portions of the TA-21 industrial waste line along the southern boundary of MDA B 4326 

will also be removed.  Total waste volumes from the work plan are bounded by those estimated 4327 

for this SWEIS in Section I.3.3.2.4.2. 4328 

Achieving the principal objectives of the MDA B investigation and remediation program (see 4329 

Section I.2.5.2.2) will require LANL to directly excavate into the MDA B disposal trenches, 4330 

remove the historical content of MDA B, and remediate the site to residential cleanup levels for 4331 

chemicals and screening action levels for radionuclides.  Following excavation, LANL will 4332 

prepare a sampling and analysis plan (if necessary) for NMED approval to define and nature and 4333 

extent of any residual contamination at MDA B.  This would be accomplished by sampling 4334 

directly beneath former waste disposal trenches after the waste was removed, and possibly also 4335 

by drilling subsurface boreholes (LANL 2006i). 4336 

Excavation will be performed inside an enclosure to provide site access control, help control 4337 

offsite environmental impacts, reduce exposure to the public, and protect the excavation 4338 

operations from environmental factors.  The enclosure will provide access for equipment and 4339 

waste containers that need to be moved in or out during the excavation.  A fresh air circulation 4340 

system will continuously replace air in the enclosure and eliminate combustion gases at a 4341 

determined rate.  Waste inspection and segregation will be performed inside a separate area of 4342 

the excavation enclosure or within an additional enclosure (LANL 2006i). 4343 
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Excavations will be completed using a standard track-mounted hydraulic excavator (a trackhoe) 4346 

to carefully expose and remove trench contents for inspection, identification, and removal.  Only 4347 

a small quantity of waste will be exposed and removed at any time (see Section I.5.12.1).  If the 4348 

proximity of waste trenches to DP Road on the north side precludes side sloping of the 4349 

excavation, shoring or other methods may be used as needed to ensure excavation stability.  4350 

Equipment, procedures, and administrative controls will be used to ensure safety and 4351 

environmental protection during the investigation and remediation program.  Several monitoring 4352 

or remote sensing tools will be used for continuous monitoring for radiation, volatile organic 4353 

compounds, gases, heat of trench contents, pyrophoric materials, or other hazardous conditions.  4354 

If warranted, excavated wastes may be transferred to a new container or over-packed 4355 

(LANL 2006i).  For example, compressed gas cylinders, if found in the excavation, may be 4356 

placed within overpacks designed to safely contain the contents of the cylinder if it leaks or fails 4357 

during transport (IES 2005). 4358 

Table I–62  Summary of Investigation-Derived Waste from MDA B Removal 4359 

Waste Stream Expected Waste Type 
Estimated Volume 

(cubic yards) 

Drill cuttings LLW, MLLW, hazardous, or solid/industrial waste 60 

Spent personal protective equipment LLW, MLLW, hazardous, or solid/industrial waste 20 

Disposable sampling supplies LLW, MLLW, hazardous, or solid/industrial waste 20 

Decontamination fluids LLW, MLLW, hazardous waste, or nonhazardous wastewater 500 gallons 

Solid/industrial 2,590 

RCRA hazardous waste 7,189 

LLW 10,800 

Material from trenches 

MLLW 4,028 

Trench spoils Return to excavation site if nonhazardous and meets 
screening criteria; or LLW, MLLW, hazardous, or 
solid/industrial waste 

14,000 

LLW = low-level radioactive waste, MLLW = mixed low-level radioactive waste, RCRA = Resource Conservation and 
Recovery Act. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; from gallons to liters, multiply by 764.54. 
Source: LANL 2006i. 
 

Removal operations would include verification sampling; implementation of stabilization and 4360 

surface water diversion measures; implementation of final restoration measures, including the 4361 

placement and compaction of backfill; placement of a topsoil and native seed mix; and placement 4362 

of additional barriers, roads, and paths as needed.  Volumes of backfill and other bulk materials 4363 

(and associated shipments) needed for removal operations are bounded by the analysis in 4364 

Section I.3.3.2.4.2. 4365 

The investigation and remediation program would be integrated with other DD&D and PRS 4366 

remediation activities at TA-21.  Preliminary work would include similar operational elements as 4367 

those described in Section I.3.3.2.4.1, including (LANL 2006f): 4368 

• Clearing and grubbing of vegetative material, debris, and obstructions; 4369 

• Installation of new fencing and removal of old fencing; 4370 

• Preparation of equipment and material staging areas; 4371 
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• Modification of existing haul and access roads; 4372 

• Construction of a decontamination area; 4373 

• Installation of administrative facilities; 4374 

• Installation of run-on diversion structures to minimize stormwater impacts to the site and 4375 

prevent migration of site contaminants; 4376 

• Completion of pre-fieldwork surveys, including land surveys, radiological surveys, and 4377 

biological surveys; 4378 

• Collection of supplemental background samples for comparison of underlying tuff 4379 

contaminant concentrations; 4380 

• Installation of area and perimeter monitoring systems, alarms, and communication 4381 

equipment; and  4382 

• Execution of mockup drills and emergency response drills with MDA B site personnel. 4383 

A haul road will be needed on the southern side of MDA B to divert operations traffic from the 4384 

DP Road business area.  Power will be needed to provide utility power for the enclosure, 4385 

emergency backup generators, and health-and-safety trailers along that area (LANL 2006i).   4386 

It is expected that several temporary support capabilities will be needed for the investigation and 4387 

remediation program.  Support capabilities may include those for definitive identification of 4388 

waste contents, sorting, temporary storage of waste and excavation spoil, project management, 4389 

vehicle decontamination, waste processing or analysis, or other needs.  It is expected that none of 4390 

these temporary capabilities would intrude on habitat or buffer areas of protected wildlife.  The 4391 

capabilities may be located partly within the excavation closure and partly or wholly at separate 4392 

temporary facilities such as those conceptually described below (LANL 2006a).  Other 4393 

permutations of these capabilities may be implemented as needed. 4394 

The Definitive Identification Facility (DIF) and storage area would encompass an area of a few 4395 

acres located on previously disturbed land behind the currently occupied LANL Ecology 4396 

Building.  This storage area would be enclosed within chain-link fencing with a central 4397 

temporary “Sprung” type dome structure as the major feature.  The dome would enclose several 4398 

other temporary buildings, such as a Permacon®-type building69 that will house the DIF itself.  4399 

Pre-DIF staging areas within the DIF storage area would store preliminarily hazard-categorized 4400 

materials awaiting sampling or repackaging by DIF personnel.  Post-DIF staging areas would 4401 

temporarily store materials until verified analytical results determine waste disposition.  In all 4402 

staging areas, hazardous materials would be segregated according to known incompatibilities (for 4403 

example, oxidizers, flammables, explosives).  The DIF would be used to inspect and evaluate 4404 

containers to determine their contents.  Activities could range from removing a “bung” from a 4405 

drum to sample its contents to “hot-tapping” compressed gas cylinders, which requires drilling 4406 

into the sides of the containers.  Depending upon regulatory controls, gases within some 4407 

cylinders may be released to the environment (for example, hydrogen), whereas other gases may 4408 

need treatment or transfer to another container.  Exhaust air from the DIF, along with its 4409 

                                                 
69 A Permacon® unit is a type of modular containment system (NFS RPS 2005). 
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enclosing dome structure would be HEPA-filtered and passed through an activated carbon 4410 

absorption system.  Fire protection systems would be used as required to reduce or mitigate 4411 

accidental releases of hazardous materials to the environment. 4412 

The Waste Processing Facility is intended to support all MDA and DD&D activities on DP 4413 

Mesa.  This facility would be a chain-link enclosed “yard” or laydown area for the accumulation 4414 

of waste materials prior to shipment off site.  Some temporary buildings would house 4415 

administrative activities.  Various other structures may be necessary to store RCRA and 4416 

radioactive materials before shipment.  The Waste Processing Facility would be located at the 4417 

end of DP East and comprise an area of less than 10 acres (4 hectares) of previously disturbed 4418 

land.  The facility would be used to package or repackage waste materials.  The Waste 4419 

Processing Facility would require areas for truck parking, turnaround, and loading by use of 4420 

cranes, boomtrucks, forklifts, or other suitable heavy equipment.  Incompatible materials would 4421 

be segregated as required and stipulated by regulation.  This facility would comply with all 4422 

RCRA regulations as it will function as a treatment, storage, or disposal facility.  The Waste 4423 

Processing Facility would likely include a truck decontamination pad along with a hazardous 4424 

materials screening area for screening prior to offsite transport.  Radioactive materials would be 4425 

removed as required and shipped to on- or offsite locations for disposal.  Roads would be 4426 

improved or constructed to allow for the additional truck traffic. 4427 

DP Mesa Field Office and Laboratory Facilities.  The facilities would comprise several 4428 

transportable buildings housing analytical capabilities and offices to support MDA investigation 4429 

and remediation and TA-21 DD&D activities.  It is likely that at least three and maybe four 4430 

transportable buildings would be required to provide the analytical chemistry capability for 4431 

organic, inorganic, and radioactive material analysis.  A fifth building may be required for 4432 

administrative activities.  The buildings and associated parking areas would fit on less than 4433 

2 acres (0.8 hectare) of previously disturbed lands.  This facility would provide analytical data of 4434 

sufficient quality to meet waste disposition manifesting and disposal requirements.  It would 4435 

include a treatment, storage, or disposal facility for RCRA waste accumulation.  It is expected 4436 

that this waste material will feed into the other waste streams being sent to the Waste Processing 4437 

Facility. 4438 

Office trailers would be needed to support subcontractor and LANL administration.  The area 4439 

selected would require access using roads that would allow staff to reach work areas without 4440 

crossing potentially controlled work areas.  Extension of utilities from the existing utility grid 4441 

would be required.  To the extent practicable, a centralized area would be developed to minimize 4442 

support utility requirements.  The area of disturbance for administrative support would be limited 4443 

to less than 2 acres (0.8 hectare). 4444 

Spoil Staging Areas.  It is expected that clean and suspected-clean soils and construction debris 4445 

staging areas would be placed as necessary at several locations around the DP Mesa.  This would 4446 

generally take place in locations near the point of their generation or intended use.  These spoil 4447 

piles would be protected from erosion or airborne dispersion by keeping them wet or covered as 4448 

necessary.  Appropriate runon controls would be implemented.  These could total many acres in 4449 

size and would be located in previously disturbed areas when possible, but may require 4450 

additional land at the east end of DP Mesa. 4451 
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The total affected area from TA-21 DD&D and MDA remediation is expected to involve about 4452 

80 acres (32 hectares) of previously disturbed area and up to 30 acres (12 hectares) of 4453 

undisturbed mesa top.  Another 20 acres (8.1 hectares) of previously undisturbed canyon wall or 4454 

bottom may also be partially disturbed (LANL 2006a). 4455 

I.3.3.2.8 Characterization and Treatment Capacity for Waste from Material Disposal 4456 

Area Removal 4457 

If large-scale removal of waste from the MDAs is required, LANL capacity to characterize and 4458 

repackage waste may be insufficient.  One option to address this problem would be to construct a 4459 

dedicated facility for waste separation, characterization, treatment, packaging, and staging for 4460 

shipment.  The size, cost, and environmental impacts associated with such a facility would 4461 

depend on the quantities and characteristics (e.g., radioactive material content) of the exhumed 4462 

waste, which would depend on remediation decisions to be made in the future.  A second option 4463 

would be to site a number of smaller facilities at strategic LANL locations providing specific 4464 

services similar to those contemplated for the MDA B investigation and remediation program 4465 

(see Section I.3.3.2.7).  This option could be combined as needed with an upgrade and expansion 4466 

of existing waste management capacity in TA-54 or other technical areas. 4467 

A facility for processing exhumed transuranic waste was considered as part of an early LANL 4468 

study addressing options for future disposition of buried waste in LANL MDAs A, B, C, G, T, 4469 

and V (LANL 1981).  The facility envisioned in this study would cover 40,550 square feet 4470 

(3,765 square meters), with an additional 17,570 square feet (1,630 square meters) dedicated to 4471 

support areas.  The envisioned facility would be capable of accommodating remote-handled 4472 

waste.  Its design throughput would be 1 million cubic feet (28,320 cubic meters) of waste over 4473 

15 years (1,900 cubic meters per year) (LANL 1981).  A facility for treatment of contact handled 4474 

waste exhumed from Idaho National Laboratory disposal facilities has also been envisioned 4475 

(INEEL 2002a).  Waste would be transferred to the facility from a lag storage area covering 4476 

70,000 square feet (6,500 square meters) and capable of storing 6,400 cubic yards (4,900 cubic 4477 

meters) of waste.  Waste introduced into the treatment facility would be handled remotely using 4478 

manipulators, conveyors, and gloveboxes.  The two-story facility was projected to address 4479 

18,800 cubic yards (14,400 cubic meters) of waste per year and would have a surface area of 4480 

130,000 square feet (12,100 square meters) (INEEL 2002a). 4481 

Assuming extensive exhumation, annual waste generation rates from exhuming the LANL 4482 

MDAs could be on the order of a hundred thousand cubic meters of low-activity low level 4483 

radioactive waste, several thousand cubic meters of alpha-contaminated low-level radioactive 4484 

waste, a few hundred cubic meters of high-activity low-level radioactive waste, and up to a few 4485 

thousand cubic meters of transuranic waste.  A facility receiving such a volume of waste could 4486 

cover a few hundred thousand square feet.  Assuming that funding was approved, several years 4487 

may be required to design the facility and additional years to construct and test. 4488 

The second option would be to develop several facilities for waste handling at appropriate LANL 4489 

locations as needed consistent with future decisions about MDA remediation.  The facilities 4490 

would be temporary, using modular equipment as available and appropriate, and could be moved 4491 

to new locations consistent with remediation schedules.  Similar to those described in 4492 

Section I.3.3.2.7, facilities could include capacity for safety inspections of removed containers, 4493 
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waste processing and storage, radioactive and chemical analyses, and other support services.  4494 

Facilities would be transportable or consist of modular glovebox or similar systems covered by 4495 

dome structures.  Shielded, remotely operated systems may be needed for processing some 4496 

wastes.  The designs of the facilities and their capabilities would depend on the characteristics of 4497 

the wastes to be addressed, which would be different for different MDAs, and on the acceptance 4498 

criteria for the treatment or disposal facilities receiving the wastes. 4499 

This option could be combined with the expanded use of existing LANL waste management 4500 

capacity.  Existing LANL capabilities for management of waste in TA-54 are described in 4501 

Section H.3 of Appendix H, along with the environmental impacts of alternatives for relocation, 4502 

replacement, or augmentation of this capacity.  As needed, additional, augmented, or mobile 4503 

waste management equipment or facilities could be developed at LANL similar to those 4504 

described in Section H.3.2.2.  Use of existing LANL capabilities for remotely handling 4505 

radioactive material could be also considered. 4506 

Although several such facilities may be required, depending on future remediation decisions, the 4507 

impacts of siting and operating the facilities would be temporary. 4508 

I.3.4 Remediation of PRSs other than Material Disposal Areas 4509 

In addition to the MDAs addressed in Section I.3.3, numerous PRSs such as firing sites, outfalls, 4510 

or areas of contaminated soil or sediment must be addressed.  The volumes of wastes that may be 4511 

generation from remediating these PRSs are uncertain, as is the timing for waste generation.  4512 

Section I.3.4.1 reviews possible treatment technologies.  Section I.3.4.2 characterizes waste 4513 

generated from remediation of representative PRSs.  For the Capping and Removal Options, 4514 

estimates from Section I.3.4.2 were added to projections of wastes from the No Action Option to 4515 

address the PRSs that may be remediated through FY 2016 (see Section I.3.4.3). 4516 

I.3.4.1 Possible Treatment Technologies 4517 

Numerous treatment technologies could be used, depending on the contaminant and the 4518 

contaminated media.  As observed in the Federal Remediation Technologies Roundtable’s 4519 

Screening Matrix and Reference Guide, the three primary strategies that may be used separately 4520 

or in conjunction to remediate most sites are destruction or alteration of contaminants, extraction 4521 

or separation of contaminants from environmental media, and immobilization of contaminants.  4522 

Treatment technologies capable of contaminant destruction by altering their chemical structure 4523 

include thermal, biological, and chemical treatment methods applied either in or ex situ to 4524 

contaminated media.  Treatment technologies commonly used for extraction and separation of 4525 

contaminants from environmental media include soil treatment by thermal desorption, soil 4526 

washing, solvent extraction, and groundwater treatment using phase separation, carbon 4527 

absorption, air stripping, ion exchange, or some combination of technologies.  Immobilization 4528 

technologies include stabilization, solidification, and containment technologies such as disposal 4529 

in a landfill or construction of slurry walls.  Because generally no single technology can 4530 

remediate an entire site, several treatment technologies may be combined at a single site to form 4531 

a treatment train.  As noted, many treatment technologies require removal of the contaminated 4532 

media, which, after treatment, may be returned or disposed of as waste.  Descriptions of 4533 

treatment technologies are provided in Table I–63 (FRTR 2005).  Other sources of information 4534 
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about treatment technologies include the Interstate Technology and Regulatory Council and, for 4535 

groundwater contamination, the Ground-Water Remediation Technologies Analysis Center 4536 

(GWRTAC 2005). 4537 

Table I–63  Treatment Group Examples 4538 

Treatment Groups Comments 

Soil, Sediment, and Sludge 

In situ biological 
treatment 

Technologies include bioventing, enhanced biodegradation, and phytoremediation.  
Bioremediation technologies have been used to remediate soils, sludges, and groundwater 
contaminated by petroleum hydrocarbons, solvents, pesticides, wood preservatives, and other 
organic chemicals.   

In situ physical/chemical 
treatment 

Uses the physical properties of the contaminants or contaminated medium to chemically convert, 
separate, or contain the contamination.  Treatment technologies include electrokinetic separation, 
fracturing, soil flushing, soil vapor extraction, and solidification/stabilization.   

In situ thermal treatment Thermally enhanced soil vapor extraction uses temperature to increase the volatility of soil 
contaminants.  In situ vitrification uses heat to melt soil, destroying some organic compounds 
and encapsulating inorganics. 

Ex situ biological 
treatment (assuming 
excavation) 

Technologies include biopiles, composting, landfarming, and slurry-phase biological treatment.   

Ex situ physical/chemical 
treatment (assuming 
excavation) 

Technologies include chemical extraction, chemical reduction/oxidation, dehalogenation, 
separation, soil washing, and solidification/stabilization.   

Ex situ thermal treatment 
(assuming excavation) 

Technologies include hot-gas decontamination, incineration, open burn/open detonation, 
pyrolysis, and thermal desorption.   

Containment Containment includes capping of landfills or contaminated areas.   

Other treatment 
processes 

Other technologies include excavation, retrieval, and on- and offsite disposal.   

Groundwater, Surface Water, and Leachate 

In situ biological 
treatment 

Technologies include enhanced biodegradation (nitrate and oxygen enhancement with either air 
sparging or hydrogen peroxide), natural attenuation, and phytoremediation of organics. 

In situ physical/chemical 
treatment 

Technologies include air sparging, bioslurping, directional wells, dual-phase extraction, thermal 
treatment, hydrofracturing, in-well air stripping, and passive/reactive treatment walls.   

Ex situ biological 
treatment (assuming 
pumping) 

Contaminated groundwater, surface water, and leachate may be pumped from its location and 
treated.  Treated water may be returned or disposed of as waste.  Treatment technologies include 
bioreactors and constructed wetlands. 

Ex situ physical/ 
chemical treatment 
(assuming pumping) 

Contaminated groundwater, surface water, and leachate may be pumped from its location and 
treated.  Treated water may be returned or disposed of as waste.  Biological treatment 
technologies include adsorption/absorption, advanced oxidation processes, air stripping, 
granulated activated carbon/liquid-phase carbon adsorption, groundwater pumping, ion 
exchange, precipitation/coagulation/flocculation, separation, and sprinkler irrigation.   

Containment Containment technologies include physical/biological barriers and deep-well injection.   

Air Emissions/Offgas Treatment 

Air emissions/offgas 
treatment 

Several technologies have been applied for removal of volatile organic compounds from offgas 
streams, including biofiltration, high-energy destruction, membrane separation, nonthermal 
plasma, oxidation, scrubbers, and vapor-phase carbon adsorption.   

Source:  FRTR 2005. 
 

Treatment technologies used either individually or in combination at any PRS would be applied 4539 

as needed and as approved by NMED.  More complex and involved remedies might include 4540 

requirements for staging areas and moderate augmentation of infrastructure (such as plumbing 4541 

for extracted water or other wastes) to support the operational aspects of the remedy.  If large 4542 
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volumes of wastewater are generated, there could be an increase in truck traffic to transport the 4543 

wastewater to (generally onsite) treatment facilities. 4544 

I.3.4.2 Remediation of Representative PRSs 4545 

Firing Site E-F.  This firing site in TA-15 is described in Section I.2.3.1 and contains scattered 4546 

surface contamination plus small piles of debris.  Surveys showed that most uranium was 4547 

concentrated within the top 10 to 12 inches (25 to 30 centimeters) of soil and that uranium 4548 

concentrations dropped by a factor of 23 within 1,000 feet (300 meters) of the firing point.  Two 4549 

piles of debris were each 8 feet (2.4 meters) in diameter and 2 feet (0.6 meters) high.70 4550 

Waste volumes for this appendix were estimated by assuming that material would be removed 4551 

from an area having a radius of 1,000 feet (300 meters) to an average depth of 1 inch 4552 

(2.5 centimeters) and adding the waste from the two debris piles.  This results in 9,700 cubic 4553 

yards (7,420 cubic meters) of waste.  Similar to the waste distribution for removal of MDA Z 4554 

(see Section I.3.3.2.4.3), this waste was assumed to be 40 percent solid waste, 15 percent 4555 

chemical waste, 40 percent low-activity low-level radioactive waste, and 5 percent mixed low-4556 

activity low-level radioactive waste. 4557 

Firing Site R-44.  This firing site in TA-15 is described in Section I.2.3.2, and contains scattered 4558 

surface contamination plus some small debris piles.  After the Cerro Grande fire, much exposed 4559 

debris was recovered and disposed. 4560 

Waste volumes for this appendix were estimated by assuming that material would be removed 4561 

from an area having a radius of about 500 feet (152 meters) to an average depth of 1 inch 4562 

(2.5 centimeters), or 2,420 cubic yards (1,850 cubic meters) of waste.  Similar to the waste 4563 

distribution for removal of MDA Z (see Section I.3.3.2.4.3), this waste was assumed to be 4564 

40 percent solid waste, 15 percent chemical waste, 40 percent low-activity low-level radioactive 4565 

waste, and 5 percent mixed low-specific-activity low-level radioactive waste. 4566 

260 Outfall.  SWMU 16-21(c)-99 is described in Section I.2.7.5.  It is an inactive outfall from 4567 

Building 260 in TA-16 where machine turnings and high explosive washwater were discharged.  4568 

An interim measure has been performed to remove contaminated soil.  Three areas of 4569 

contamination remain:  (1) the outfall source area (excluding the settling pond and surge beds); 4570 

(2) the outfall settling pond and surge beds; and (3) canyon springs and alluvium.  After 4571 

completing Phase I, Phase II, and Phase III RFIs, and the interim measure, a corrective measures 4572 

study has been issued establishing corrective measure alternatives (LANL 2003l).  The corrective 4573 

measure alternatives are listed in Table I–64 (LANL 2003l). 4574 

The final remedy for the 260 Outfall was selected by NMED on October 13, 2006.  The selected 4575 

remedy is a combination of alternatives from the corrective measures study: 4576 

• Soil removal and offsite treatment and disposal; 4577 

• Pressure grouting the surge beds and extending the existing cap; and 4578 

                                                 
70 Firing Site E-F was used more extensively than Firing Site R-44.  Some of the debris currently deposited on Firing Site R-44 
originated from firing operations at Firing Site E-F. 
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• Installing permeable reactive barriers and stormwater filters to treat sediment, surface 4579 

water, and alluvial groundwater. 4580 

Table I–64  Alternative Corrective Measures for the 260 Outfall 4581 

Site Area 
Alternative 
Number a Description 

Estimated Waste 
Generation 

Outfall source area 
(excluding settling 
pond) 

I.1 Soil removal and offsite treatment and disposal 131 cubic yards of solid 
waste 

II.1 Excavation and offsite disposal of the 17-foot surge 
bed and replacement/maintenance of the existing cap 

52 cubic yards of solid 
waste 

II.2 In situ grouting of the 17-foot surge bed and 
maintenance of the existing cap 

 

Outfall source area, 
settling pond, and 
17-foot surge bed 

II.3 Maintenance of existing cap and no action for the 
surge beds 

 

III.1 Sediment excavation and offsite disposal, with 
stormwater filters for springs 

13,080 cubic yards of 
solid waste and 
13,080 cubic yards of 
hazardous waste 

III.2 Natural flushing of sediments coupled with PRB 
(ZVI or GAC and calcium sulfate) alluvial 
groundwater treatment and stormwater filter 
treatment for springs 

 

Canyon springs and 
alluvial system 

III.3 Natural/induced flushing of sediments and recovery 
of spring and groundwater (by interceptor trenches) 
and treatment in a central treatment system 

 

PRB = permeable reactive barrier, ZVI = zero valent iron, GAC = granulated activated carbon. 
a NMED selected a final remedy for the 260 Outfall in October 13, 2006.  The selected remedy is a combination of the 

alternatives proposed by LANL staff. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; from feet to meters, multiply by 0.3098. 
Source:  LANL 2003l. 
 

TA-21 Outfall.  This SWMU (21-011(k)) was an inactive NPDES-permitted outfall for liquid 4582 

waste from former wastewater treatment plants at DP West (see Section I.2.7.6).  A voluntary 4583 

corrective measure was planned to excavate and dispose of contaminated wastes as low-level 4584 

radioactive waste, excavate and solidify tuff and sediment from hot spots, and place the solidified 4585 

material in a stabilization cell to be dug near the center of the SWMU (LANL 2002f).  The 4586 

voluntary corrective measure was projected to generate 25 cubic yards (19 cubic meters) of solid 4587 

waste and 65 cubic yards (50 cubic meters) of low activity low-level radioactive waste.  4588 

Solidification and onsite stabilization of tuff and sediment were projected to involve 78 cubic 4589 

yards (60 cubic meters) of material (LANL 2002f).  The voluntary corrective measure was 4590 

subsequently revised and material projected to be solidified on site was removed.  Removal 4591 

occurred in 2003 (LANL 2003i). 4592 

SWMU 73-002 Incinerator Ash Pile.  Implementation of the Investigation and Corrective Action 4593 

Work Plan for SWMU 73-002 is ongoing, including removal of ash and debris waste (see 4594 

Section I.2.7.11).  It has been estimated that the pile contains roughly 4,500 cubic yards 
4595 

(3,340 cubic meters) of waste (LANL 2005e).  Most of this waste has been removed, and field 4596 

activities are expected to continue in 2007. 4597 
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Canyons.  Investigations and remediation within LANL canyons are expected to generate about 4598 

10 cubic yards (7.6 cubic meters) of solid low-level radioactive waste, 24 cubic yards (18 cubic 4599 

meters) of mixed low-level radioactive waste, and 9,900 gallons (37,500 liters) of liquid 4600 

radioactive waste (LANL 2006a). 4601 

Security Perimeter Road.  Development of a security perimeter road in TA-3 was one of the 4602 

FY 2005 facility integration projects at LANL that affected existing PRSs; in this case, an 4603 

electrical equipment storage area (SWMU 61-002), two storage areas in TA-3 (AOC 3-001(i)), 4604 

and a asphalt landfill (SWMU 03-029) (LANL 2005l).  Generation of waste from this project 4605 

was estimated as about 3,000 cubic yards (2,300 cubic meters) of solid waste and 500 cubic yards 4606 

(380 cubic meters) of low-level radioactive waste (LANL 2006a).  An accelerated corrective 4607 

action completion report was submitted to NMED on December 15, 2005.  Investigation and 4608 

remediation work continued in 2006, and included the decontamination and decommissioning of 4609 

the TA-3 Radio Shop, allowing access to residual petroleum hydrocarbon contamination found 4610 

while remediating SWMU 61-002 (LANL 2006h).  The Security Perimeter Road accelerated 4611 

corrective action has been completed. 4612 

I.3.4.3 Waste Generation Estimates 4613 

Compliance with the Consent Order will cause remediation of a large number of PRSs from 4614 

FY 2007 through FY 2016.  There may be several options for remediation, including removing, 4615 

treating, or stabilizing contamination at a site or controlling exposure to the contamination so 4616 

risks posed are acceptable.  It was assumed that remediation would occur annually, involve 4617 

activities similar to those described in Section I.3.4.1, and generate similar types of waste as 4618 

those summarized in Section I.3.4.2.  As shown in Table I–65, an annual average waste 4619 

generation rate of 5,200 cubic yards (4,000 cubic meters) was projected.  This waste was 4620 

distributed among different waste types based on consideration of the waste estimates discussed 4621 

in Section I.3.4.2. 4622 

Table I–65  Additional Waste Generation from Remediating Potential Release Sites 4623 

Parameter Solid Waste 
Chemical 
Waste a 

Low-Activity 
Low-Level 

Radioactive Waste 

Mixed Low-Activity 
Low-Level 

Radioactive Waste 
Total Annual 

Waste 

Annual Volume b 
(cubic yards) 

2,900 1,700 630 52 5,200 

Shipments 220 140 44 4 410 
a The chemical waste category includes wastes regulated under RCRA, TSCA, or the New Mexico Solid Waste Act of 1990, 

or otherwise unacceptable for sanitary landfill disposal. 
b In situ volumes.  As-shipped volumes would be larger because of swell of excavated material and packaging inefficiencies. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456.  Because numbers have been rounded, the sums may not 
equal the indicated totals.   
 

I.3.5 Waste Transportation and Disposal Assumptions 4624 

After removal of waste from the ground, and following classification and sorting, waste must be 4625 

placed within containers, treated if necessary, and disposed of.  Because so much of the waste 4626 

that would be generated from MDA exhumation and PRS remediation will be soil and debris, it 4627 

was assumed that material would swell by about 20 percent following removal.  That is, removed 4628 

waste placed into containers was assumed to be 20 percent larger than the in situ volume. 4629 
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Solid waste was assumed to be sent to a landfill within New Mexico, with a round-trip distance 4630 

of 260 miles (418 kilometers).  Chemical waste would be sent for treatment before disposal.  4631 

Several treatment sites could be used depending on the hazardous constituents to be treated.  A 4632 

typical site having a roundtrip distance of 332 miles (534 kilometers) was assumed.  It was 4633 

assumed that all contact-handled and remote-handled transuranic wastes would be sent to WIPP. 4634 

Low-level radioactive waste could be disposed of on site or sent to another site.  (Onsite disposal 4635 

capacity for mixed low-level radioactive waste is not currently available.)  It was assumed that 4636 

low-level and mixed low-level radioactive wastes could be sent to any of a number of 4637 

commercial or DOE sites for treatment or disposal.  Two typical sites—one commercial and one 4638 

DOE—were assumed, having round-trip distances of 1,378 miles (2,153 kilometers) and 4639 

1,550 miles (2,500 kilometers), respectively.  It was assumed that low-level and mixed low-level 4640 

radioactive wastes would be optionally all disposed on site (assuming an average one-way travel 4641 

distance of 5.6 miles [9 kilometers]; all shipped to a different DOE site; or shipped partly to a 4642 

DOE site and partly to a commercial site, consistent with waste acceptance criteria for the 4643 

commercial site. (It was assumed that all low-level and mixed low-level radioactive wastes could 4644 

be shipped to the DOE site, but only low-activity and mixed low-activity low-level radioactive 4645 

waste could be shipped to the commercial site.) 4646 

Container and shipping assumptions are listed in Table I–66 and summarized below. 4647 

An 80 percent packing efficiency was assumed for solid waste because of short travel distances, 4648 

relatively low transport and disposal costs, and to keep within assumed weight limit.  A 4649 

90 percent packing efficiency was assumed for other nonliquid wastes because of much larger 4650 

travel distances and transport, treatment, and disposal costs.  An 80 percent packing efficiency 4651 

was assumed for liquid wastes because it is expected that only small volumes would be generated 4652 

from most remediated sites. 4653 

A maximum shipment weight of 20 tons (18 metric tons) for chemical, solid, and low-level 4654 

radioactive waste, was estimated, assuming a waste density of up to 1.08 tons per cubic yard  4655 

(1.28 metric tons per cubic meter), typical for dirt and rock, assuming 20 percent swell.  Low-4656 

activity low-level radioactive waste was assumed to be shipped as low-specific-activity material, 4657 

pursuant to U.S. Department of Transportation requirements, and placed within soft liners to be 4658 

transported within Intermodals at two soft liners per Intermodal.  Mixed low-activity and alpha-4659 

contaminated low-level radioactive waste were assumed to be transported in B-25 boxes.  This 4660 

waste may require treatment before disposal.  Drums were assumed for all remote-handled 4661 

transuranic waste. 4662 

For contact-handled transuranic waste, fourteen 55-gallon (0.21-cubic-meter) drums were 4663 

assumed per TRUPACT-II (transuranic waste package transporter II) outer packaging 4664 

(WIPP 2005) and three TRUPACT-II packages per shipment.  Three TRUPACT-II outer 4665 

packaging were assumed per contact-handled transuranic waste shipment.  A shipped waste 4666 

density of 1.08 tons per cubic yard results in contact-handled transuranic waste shipments 4667 

comparable to maximum allowable shipment weights for TRUPACT-II packages (DOE 2004c).  4668 

Remote-handled transuranic waste was assumed to be shipped in RH-72B casks at three drums 4669 

per cask (Jensen, Devarakonda, and Biedscheid 2001). 4670 
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Table I–66  Container and Shipment Assumptions 4671 

Waste Container 

Container Volume 
(cubic feet and 
cubic meters) 

Packing 
Efficiency 
(percent) 

Number of 
Containers 
per Truck 

Volume per 
Shipment a 

(cubic yards) 

Nonliquid  Waste 
Solid 20-cubic-yard 

rolloff 
540/15.3 80 1 16 

Chemical  55-gallon drum 7.35/0.21 90 60 14 

Low-level radioactive waste – low 
activity 

Soft liners/ 
Intermodal 

260/7.3 90 2 17 

Low-level radioactive waste – alpha B-25 box 90/2.55 90 5 15 

Low-level radioactive waste – 
remote handled b 

55-gallon drum 7.35/0.21 90 10 2.5 

Mixed low-level radioactive waste – 
low activity 

B-25 box 90/2.55 90 5 15 

Mixed low-level radioactive waste – 
alpha 

B-25 box 90/2.55 90 5 15 

Mixed low-level radioactive waste – 
remote handled b 

55-gallon drum 7.35/0.21 90 10 2.5 

Contact-handled transuranic waste c 55-gallon drum 7.35/0.21 90 42 10 

Remote-handled transuranic waste d 55-gallon drum 7.35/0.21 90 3 0.8 

Mixed contact-handled transuranic 
waste c 

55-gallon drum 7.35/0.21 90 42 10 

Mixed remote-handled transuranic 
waste d 

55-gallon drum 7.35/0.21 90 3 0.8 

Liquid Waste 
Industrial e 500-gallon tanks 67/1.9 80 2 3.9 

Hazardous e 500-gallon tanks 67/1.9 80 2 3.9 

Low-level liquid radioactive waste e 500-gallon tanks 67/1.9 80 2 3.9 

Mixed low-level liquid radioactive 
waste e 

500-gallon tanks 67/1.9 80 2 3.9 

a This assumed volume is applied after an in situ volume increase of 20 percent due to swell of removed material. 
b The quantity of waste that can be delivered in any single shipment will depend on container surface radiation levels and 

the design and availability of transportation packaging.  Duratek cask capacity ranges from 1 to 21 drums (Duratek 2005). 
 A shielded shipping box can contain up to 27 drums.  Assumed 10 drums per shipment. 

c Assumed use of TRUPACT II [transuranic waste package transporter II] packaging. 
d Assumed use of RH-72B transportation cask. 
e Assumed liquids are treated at LANL. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; cubic meters to cubic yards, multiply by 1.308; gallons 
to liters, multiply by 3.7854. 
 

For remote-handled low-level and mixed low-level radioactive waste, a relatively large number 4672 

of drums per cask (10) were assumed.  It was assumed that most remote-handled wastes would 4673 

not have surface exposure rates significantly above 200 millirem per hour.  Duratek casks range 4674 

in capacity from 1 to 21 drums, although about 40 percent of available casks can hold up to 4675 

14 (Duratek 2005).  (The calculated weight [3.2 tons] is within the payload limits of typical 4676 

casks.)  The average number of drums per shipment, however, would be smaller than 14 because 4677 

of operational, cost, and scheduling considerations. (Only a small amount of remote-handled 4678 

low-level radioactive waste would be exhumed at any time, and it would be too expensive to rent 4679 

a cask for long periods of time waiting for it to be completely filled before shipment.) 4680 
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All liquids were assumed to be treated at LANL.  Wastes requiring shipment off site after this 4681 

treatment should be comparatively small in volume. 4682 

It was assumed that once exhumed, solid, chemical, and low-activity and alpha-contaminated 4683 

low-level and mixed low-level radioactive wastes would be loaded directly into final shipping 4684 

containers and then loaded onto trucks for transport to a treatment or disposal facility.  It was 4685 

assumed that transuranic and remote-handled low-level radioactive wastes would require 4686 

additional processing or repackaging before shipment.  For example, transuranic wastes must be 4687 

placed in package configurations compatible with the WIPP waste acceptance criteria.  For 4688 

processing operations, labor hours per unit volume of waste were assumed based on an analysis 4689 

for the LANL Decontamination and Volume Reduction System (DOE 1999b).  Worker radiation 4690 

doses for waste processing were assumed based on LANL worker radiation experience for 2004 4691 

and 2005.  Person-hours for loading containers into trucks were assumed based on a review of 4692 

other analyses (INEEL 2002d, Wolf 2002), and radiation doses were assessed using the 4693 

RADTRAN, Version 5, computer code (Weiner et al. 2006) based on assumed container surface 4694 

radiation rates that were compatible with assumptions for waste transportation (see below).  It 4695 

was assumed that, depending on the type of waste, loading would be accomplished using crews 4696 

of from 3 to 5 persons having average distances ranging from 3.3 to 16 feet (1 to 5 meters) from 4697 

the waste package.  Analytical support activities were also addressed. 4698 

Unit (per shipment) dose and risk estimates were then developed for shipments of waste to 4699 

treatment and disposal facilities.  The estimates were performed using the RADTRAN, 4700 

Version 5, computer code (Weiner et al. 2006) in accordance with the assumptions in Table I–66. 4701 

Incident-free radiation exposures to shipment crews (two crewmembers per shipment) were 4702 

estimated assuming that exposure rates at shipment packaging surfaces were at regulatory limits.  4703 

Population doses were calculated using comparable assumptions.  Crew and population risks 4704 

were calculated assuming a latent cancer fatality (LCF) rate of 0.0006 per person-rem of 4705 

exposure. 4706 

Possible transportation accidents involving radioactive material were assessed assuming a source 4707 

for different waste types developed from radioactive inventories within MDA G, the LANL 4708 

MDA for which information is most complete.  LCFs for a possible transportation accident were 4709 

determined by first calculating the dose from an accident to an MEI, and then multiplying this 4710 

dose by the probability of an accident and by an LCF rate of 0.0006 per person-rem of exposure.  4711 

Nonradiological accidents (mechanical injury) were estimated using information about accident 4712 

frequencies (see Appendix K, Section K.6.2, Accident Rates).  For shipments of solid waste, a 4713 

fatality accident rate for New Mexico was used (1.18 fatalities per 100 million kilometers 4714 

traveled).  For shipments of chemical waste, a fatality accident rate for an urban population zone 4715 

was used (2.32 fatalities per 100 million kilometers traveled). 4716 

Transportation dose and risk assessment results are presented on a per shipment basis in 4717 

Table I–67. 4718 
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Table I–67  Transportation Dose and Risk Assessment Results a 4719 

Crew Dose and Risk Population Dose and Risk Accidents 

Typical 
Destination Waste 

Round-Trip 
Distance 

(kilometers) 
Person- 

Rem 

Latent 
Cancer 
Fatality 

Person-
Rem 

Latent 
Cancer 
Fatality 

Radiological 
(Latent Cancer 

Fatality) 

Nonradio-
logical 

(fatalities) 
DOE Site LSA b 2,500 0.0014 8.2 × 10-7 0.00027 1.6 × 10-7 1.3 × 10-8 0.000025 

DOE Site LLW and 
MLLW c 

2,500 0.012 7.5 × 10-6 0.0039 2.4 × 10-6 1.7 × 10-8 0.000025 

DOE Site RH-LLW and 
MLLW d 

2,500 0.011 6.5 × 10-6 0.0020 1.2 × 10-6 3.3 × 10-13 0.000025 

Commercial 
Site 

LSA b 2,153 0.0012 7.1 × 10-7 0.00023 1.4 × 10-7 9.6 × 10 -9 0.000021 

Commercial 
Site 

LLW and 
MLLW c 

2,153 0.011 6.4 × 10-6 0.0033 2.0 × 10-6 1.4 ×  10-8 0.000021 

WIPP CH-TRU e 1,210 0.023 0.000014 0.0073 4.4 × 10-6 3.3 ×  10-11 0.000014 

WIPP RH-TRU e  1,210 0.035 0.000021 0.0092 5.5 × 10-6 7.7 × 10-13 0.000014 

LSA = low-specific activity, LLW = low-level radioactive waste, MLLW = mixed low-level radioactive waste, RH = remote-handled, 
WIPP = Waste Isolation Pilot Plant, CH = contact-handled, TRU = transuranic waste. 
a Results are for one-way distances except for nonradiological accidents, which are for round trips. 
b Waste shipped in Intermodals.  
c Waste shipped in B-25 boxes. 
d Waste shipped in drums. 
Note:  To convert kilometers to miles, multiply by 0.6213.  Numbers have been rounded. 

I.3.6 Waste, Materials, Shipment, and Personnel Projections Under Options 4720 

I.3.6.1 Waste Generation 4721 

No Action Option.  Table I–68 summarizes annual waste projections under the No Action 4722 

Option starting in FY 2007 and continuing through FY 2016.  These projections reflect LANL 4723 

staff estimates of wastes from environmental investigation and remediation that were made 4724 

before the March 1, 2005 issuance of the Consent Order.  The volumes in this table essentially 4725 

represent in situ volumes of contaminated material.  Because much material may consist of 4726 

contaminated soil or debris, as-shipped volumes were assumed to be 20 percent larger to account 4727 

for material swell following removal from the ground. 4728 

Table I–68  Annual Waste Generation Rates for No Action Option (cubic yards) 4729 

Waste 
Fiscal Year 

2007 
Fiscal Year 

2008 
Fiscal Year 

2009 
Fiscal Year 

2010 
Fiscal Year 

2011 
Fiscal Year 

2012 
Chemical Waste a 2,000 1,400 190 – 50 36 

Low-Level Radioactive Waste b 990 3,600 4,200 31 – – 

Mixed Low-Level Radioactive Waste b 130 200 20 – 300 89 

Transuranic Waste c  100 100 – – – – 

Total  3,200 5,300 4,400 31 350 130 

Waste 
Fiscal Year 

2013 
Fiscal Year 

2014 
Fiscal Year 

2015 
Fiscal Year 

2016 Total – 

Chemical Waste a 36 36 36 36 3,800 – 

Low-Level Radioactive Waste b – – – – 8,800 – 

Mixed Low-Level Radioactive Waste b 89 89 89 89 1,100 – 

Transuranic Waste c  – – – – 210 – 

Total 130 130 130 130 14,000 – 
a Assumed an average waste density of 1 gram per cubic centimeter.  Assumed to include waste regulated under RCRA, TSCA, or the 

New Mexico Solid Waste Act of 1990, or otherwise unacceptable for sanitary landfill disposal. 
b Assumed to be low-activity and mixed low-activity low-level radioactive waste. 
c Includes mixed transuranic waste. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456.  Because numbers have been rounded, the sums may not equal the 
indicated totals. 
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Capping Option.  Environmental remediation continues as assumed for the No Action Option.  In 4730 

addition, all MDAs are stabilized in place through installation of final evapotranspiration covers.  4731 

The General’s Tanks within MDA A are stabilized using a grout mixture, and other PRSs are 4732 

remediated.  The wastes associated with these assumptions are listed in Table I–69.  These 4733 

wastes represent: 4734 

• Wastes generated as part of the No Action Option (Table I–68). 4735 

• Wastes associated with capping large MDAs according to the schedule in Table I–52. 4736 

• Wastes associated with capping the remaining MDAs, assuming that wastes from capping 4737 

these MDAs are generated in equal annual volumes from FY 2007 through FY 2016. 4738 

• Additional wastes associated with remediating  PRSs.  (Wastes listed in Table I–65 are 4739 

annually generated.) 4740 

Removal Option.  Environmental remediation continues as assumed for the No Action Option.  In 4741 

addition, all MDAs are exhumed and other PRSs are remediated.  The wastes associated with 4742 

these assumptions are listed in Table I–70.  These wastes represent: 4743 

• Wastes generated as part of the No Action Option (Table I–68). 4744 

• Wastes associated with removing large MDAs according to the schedule presented in 4745 

Table I–61. 4746 

• Wastes associated with removing the remaining MDAs, assuming that wastes from 4747 

removing these MDAs are generated in equal annual volumes from FY 2007 through 4748 

FY 2016. 4749 

• Additional wastes associated with remediating  PRSs.  (Wastes listed in Table I–65 are 4750 

annually generated.) 4751 

Removing the MDAs would generate a significant quantity of waste.  The largest annual waste 4752 

generation would occur during FY 2010. 4753 

MDA H.  Assuming that remediation of MDA H occurs during the time period covered in this 4754 

SWEIS, then the waste projections summarized in this section may be augmented by up to 4755 

5,500 cubic yards (4,200 cubic meters) of waste over 4 years, as summarized in 4756 

Section I.3.3.2.4.3. 4757 

I.3.6.2 Transportation and Disposal of Waste 4758 

Annual shipments under the No Action Option are listed in Table I–71.  Peak shipments of 4759 

waste would occur in FY 2008. 4760 

 4761 
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Table I–69  Capping Option Annual Waste Generation Rates a, b 4762 

Fiscal Year 
Waste (cubic yards) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total 

Solid waste 4,300 4,300 4,400 5,300 5,800 4,300 4,800 4,300 4,800 4,500 47,000 

Chemical waste c 4,100 3,500 2,300 2,100 2,200 2,100 2,100 2,100 2,100 2,100 25,000 

Low-level radioactive waste 1,800 4,400 5,000 1,600 2,100 780 1,100 780 1,100 900 20,000 

Mixed low-level radioactive waste 200 270 90 71 370 160 160 160 160 160 1,800 

Transuranic waste 100 100 – 42 26 – – – – – 280 

Total 10,000 13,000 12,000 9,200 11,000 7,400 8,200 7,400 8,200 7,700 93,000 
a In situ volumes.  As-shipped volumes are assumed to be 20 percent larger to account for material swell following removal from the ground. 
b In addition, about 1,000 gallons of liquid low-level radioactive waste is projected per year from LANL’s environmental restoration project, to be shipped to treatment facilities 

generally on the LANL site. 
c Includes wastes regulated under RCRA, TSCA, or the New Mexico Solid Waste Act of 1990, or otherwise unacceptable for sanitary landfill disposal. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456.  Because numbers have been rounded, the sums may not equal the indicated totals.   
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Table I–70  Removal Option Annual Waste Generation Rates a 4764 

Fiscal Year 
Waste 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total  

Nonliquid Waste (cubic yards) 

Solid waste 9,200 14,000 25,000 21,000 9,700 9,400 9,400 9,400 9,400 9,200 130,000 

Chemical waste b 4,600 5,900 10,000 9,100 3,600 2,700 3,200 3,400 2,900 2,700 49,000 

Low-level radioactive waste 4,700 12,000 83,000 110,000 96,000 95,000 96,000 96,000 95,000 20,000 710,000 

Mixed low-level radioactive waste 250 830 21,000 28,000 14,000 10,000 12,000 12,000 11,000 2,100 110,000 

Alpha low-level radioactive waste – 10,000 81,000 90,000 35,000 31,000 31,000 31,000 31,000 5,700 350,000 

Mixed alpha low-level radioactive waste – 3,300 23,000 23,000 4,300 3,500 3,500 3,500 3,500 630 68,000 

Remote-handled low-level radioactive 
waste – – 120 180 180 180 180 180 180 33 1,200 

Mixed remote-handled low-level 
radioactive waste – – 13 20 20 20 20 20 20 4 140 

Contact-handled transuranic waste 100 450 4,700 5,700 1,700 920 2,800 3,800 1,900 170 22,000 

Remote-handled transuranic waste – – 23 24 0.57 0.57 0.57 0.57 0.57 0.11 50 

Total nonliquid waste  19,000 47,000 250,000 280,000 160,000 150,000 160,000 160,000 160,000 41,000 1,400,000 

 Liquid Waste (gallons)  

Industrial liquid waste 0 1,000 1,000 28 0 0 0 0 0 0 2,100 

Hazardous liquid waste 21 1,100 3,300 3,300 2,500 21 21 21 21 21 10,000 

Low-level radioactive liquid waste 1,100 1,300 1,300 1,100 1,100 1,100 1,100 1,100 1,100 1,100 11,000 

Mixed low-level radioactive liquid waste 20 20 20 20 20 20 20 20 20 20 200 

Total liquid waste c 1,100 3,400 5,600 4,400 3,600 1,100 1,100 1,100 1,100 1,100 24,000 
a In situ volumes.  As-shipped volumes are 20 percent larger to account for material swell following removal from the ground. 
b Includes wastes regulated under RCRA, TSCA, or the New Mexico Solid Waste Act of 1990, or otherwise unacceptable for sanitary landfill disposal. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; gallons to liters, multiply by 3.785.  Because numbers have been rounded, the sums may not equal the 
indicated totals. 
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Table I–71  No Action Option Annual Waste Shipments 4765 

Fiscal Year 

Waste 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total  

Chemical waste a 160 120 16 0 4 3 3 3 3 3 310 

Low-level radioactive waste b 70 260 290 2 0 0 0 0 0 0 620 

Mixed low-level radioactive waste b 10 16 2 0 24 7 7 7 7 7 87 

Transuranic waste c 12 12 0 0 0 0 0 0 0 0 24 

Total   250 400 310 2 28 10 10 10 10 10 1,000 
a Assuming an average waste density of 1 gram per cubic centimeter.  Includes wastes regulated under RCRA, TSCA, or the New Mexico Solid Waste Act of 1990, or 

otherwise unacceptable for sanitary landfill disposal. 
b Assumed to be low-activity and mixed low-activity low-level radioactive waste. 
c Includes mixed transuranic waste. 
Note:  Because numbers have been rounded, the sums may not equal the indicated totals. 
 

4766 
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Annual shipments under the Capping Option are listed in Table I–72, while annual shipments 4766 

under the Removal option are listed in Table I–73.  Peak shipments under the Capping Option 4767 

would occur during FY 2008, and under the Removal Option during FY 2010. 4768 

MDA H.  Assuming that remediation of MDA H occurs during the time period covered in this 4769 

SWEIS, then the waste shipments projected in this section may be augmented by up to 4770 

400 shipments of waste as summarized in Section I.3.3.2.4.3. 4771 

I.3.6.3 Cover Materials, Excavated Soil, and Materials Transport 4772 

No Action Option.  Materials and requirements for transporting these materials would be 4773 

comparable to those seen in past years at LANL. 4774 

Capping Option.  Volumes of capping materials, assuming two thicknesses of final cover, are 4775 

indicated in Table I–74, along with total truck shipments through FY 2016.  Sources for this 4776 

cover material would be borrow areas within LANL or its vicinity.  In the table, the “tuff” 4777 

designation refers to fill material such as crushed tuff.  The “additional material” designation 4778 

refers to topsoil, soil amendment, gravel, and similar materials. 4779 

Additional materials may include instrumentation for cover infiltration monitoring, cement grout 4780 

for stabilizing the General’s Tanks in place, fencing, or other miscellaneous materials. 4781 

Removal Option.  The process of exhuming the MDAs would cause movement of large quantities 4782 

of uncontaminated soil.  Soil removed from the vicinity of the MDAs would be stockpiled and 4783 

returned to the excavations.  Additional backfill would be needed to account for the removed 4784 

waste, plus a layer of topsoil and materials intended to promote vegetative growth.  Remaining 4785 

disposal units at Area G following MDA G removal are assumed to be covered with either a thin 4786 

or thick cap, as are small contaminated areas or landfills in TA-49. 4787 

Material volumes and shipments are summarized in Table I–75.  The table includes volumes and 4788 

shipments of bulk material for MDA removal, for capping the remaining disposal units in Area G 4789 

following MDA G removal, and for capping small landfills and areas of contamination in TA-49 4790 

(see Tables I–50 and I–51).  In most cases, distances of shipments of material that would be 4791 

removed, stockpiled, and returned to the excavations would be very short.  The additional fill and 4792 

topsoil could come from borrow areas either on or in the vicinity of LANL. 4793 
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Table I–72  Capping Option Annual Waste Shipments 4794 

Fiscal Year 
Waste a 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total 

Solid waste 330 330 340 410 450 330 360 330 360 340 3,600 

Chemical waste b 340 290 190 180 180 180 180 180 180 180 2,100 

Low-level radioactive waste 120 310 350 110 150 55 80 55 80 63 1,400 

Mixed low-level radioactive waste 16 21 7 6 30 13 13 13 13 13 140 

Transuranic waste 12 12 0 5 3 0 0 0 0 0 32 

Total  820 970 890 710 810 580 640 580 640 600 7,200 
a In addition, roughly 1,000 gallons of low-level liquid radioactive waste is projected to be generated per year from LANL’s environmental restoration project, to be shipped to 

treatment facilities on the LANL site.  This would be accomplished using less than two full shipments. 
b Includes wastes regulated under RCRA, TSCA, or the New Mexico Solid Waste Act of 1990, or otherwise unacceptable for sanitary landfill disposal. 
Note:  Because numbers have been rounded, the sums may not equal the indicated totals.   
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Table I–73  Removal Option Annual Waste Shipments 4796 

Fiscal Year 
Waste 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total  

Nonliquid Waste  

 Solid waste 700 1,100 1,900 1,600 740 720 720 720 720 700 9,700 

 Chemical waste a 380 490 870 760 300 220 270 290 240 220 4,000 

 Low-level radioactive waste 330 870 5,900 7,600 6,800 6,700 6,800 6,800 6,700 1,400 50,000 

 Mixed low-level radioactive waste 20 66 1,700 2,200 1,100 820 920 970 870 160 8,900 

 Alpha low-level radioactive waste – 810 6,500 7,200 2,800 2,500 2,500 2,500 2,500 450 28,000 

 Mixed alpha low-level radioactive 
waste 

– 260 1,900 1,800 340 280 280 280 280 50 5,400 

 Remote-handled low-level radioactive 
waste 

– – 58 88 86 86 86 86 86 16 590 

 Mixed remote-handled low-level 
radioactive waste 

– – 6 10 10 10 10 10 10 2 66 

 Contact-handled transuranic waste 12 52 550 670 200 110 330 440 220 20 2,600 

 Remote-handled transuranic waste – – 35 37 1 1 1 1 1 1 b 76 

 Total nonliquid waste  1,400 3,600 19,000 22,000 12,000 11,000 12,000 12,000 12,000 3,100 110,000 

Liquid Waste  

 Industrial liquid waste – 1 1 – – – – – – – 3 

 Hazardous liquid waste – 1 4 4 3      13 

 Low-level radioactive liquid waste 1 2 2 1 1 1 1 1 1 1 14 

 Mixed low-level radioactive liquid 
waste 

1 b 1 b 1 b 1 b 1 b 1 b 1 b 1 b 1 b 1 b 1 b 

 Total liquid waste  1 4 7 6 5 1 1 1 1 1 30 
a Includes wastes regulated under RCRA, TSCA, or the New Mexico Solid Waste Act of 1990, or otherwise unacceptable for sanitary landfill disposal. 
b Shipment contains less than a full load. 
Note:  Because numbers have been rounded, the sums may not equal the indicated totals.   
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Table I–74  Materials and Shipments for Capping All Material Disposal Areas a 4797 

Fiscal Year 
Material 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total 

Volumes (cubic yards) 
Minimum 
 Tuff 7,100 7,100 57,000 100,000 190,000 7,300 150,000 11,000 160,000 56,000 750,000 

 Additional material 590 590 6,600 11,000 130,000 610 120,000 930 120,000 41,000 430,000 

 Rock armor – – 230 810 170 – – – – – 1,200 

 Retaining wall – – 140 140 – – – – – – 280 

 Total material  7,700 7,700 64,000 120,000 320,000 7,900 280,000 12,000 280,000 97,000 1,200,000 

Maximum 
 Tuff 19,000 19,000 120,000 250,000 520,000 20,000 420,000 30,000 430,000 150,000 2,000,000 

 Additional material 1,600 1,600 9,900 21,000 130,000 1,700 120,000 2,500 120,000 42,000 460,000 

 Rock armor – – 230 810 170 – – – – – 1,200 

 Retaining wall – – 370 380 – – – – – – 750 

 Total material 21,000 21,000 130,000 270,000 660,000 22,000 540,000 33,000 550,000 190,000 2,500,000 

Shipments 
Minimum 
 Tuff 550 550 4,500 8,100 15,000 570 12,000 870 12,000 4,400 59,000 

 Additional material 46 46 510 870 9,900 48 9,600 72 9,600 3,200 34,000 

 Rock armor – – 14 48 10 – – – – – 72 

 Retaining wall – – 10 11 – – – – – – 21 

 Total material 600 600 5,000 9,100 25,000 620 22,000 940 22,000 7,600 92,000 

Maximum 
 Tuff 1,500 1,500 9,500 20,000 41,000 1,600 33,000 2,400 34,000 12,000 150,000 

 Additional material 130 130 780 1,600 10,000 130 9.600 200 9,700 3,300 36,000 

 Rock armor – – 14 48 10 – – – – – 72 

 Retaining wall – – 28 29 – – – – – – 57 

 Total material 1,600 1,600 10,000 21,000 51,000 1,700 42,000 2,600 43,000 15,000 190,000 
a Includes volumes and shipments for capping small areas in TA-49. 
Note:  To convert cubic yards to cubic meters, multiply by 0.765.  Because numbers have been rounded, the sums may not equal the indicated totals.  
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Table I–75  Materials and Shipments for Removing All Material Disposal Areas 4798 

Fiscal Year 
Material 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total 

Volumes (cubic yards) – MDA Removal plus Thin Cap at Area G a 
 Remove top layer 850 11,000 62,000 67,000 36,000 33,000 35,000 36,000 34,000 6,700 320,000 
 Remove additional soil 5,200 12,000 560,000 750,000 470,000 440,000 440,000 440,000 440,000 84,000 3,600,000 
 Stockpile return 6,100 23,000 610,000 800,000 500,000 470,000 470,000 480,000 470,000 91,000 3,900,000 
 Additional fill 9,300 34,000 240,000 280,000 160,000 150,000 150,000 150,000 150,000 34,000 1,300,000 
 Crushed tuff for capping. 3,100 3,100 21,000 30,000 30,000 30,000 30,000 30,000 30,000 8,100 220,000 
 Total tuff and fill 12,000 37,000 260,000 310,000 190,000 180,000 180,000 180,000 180,000 42,000 1,600,000 
 Additional material for 
 MDA removal 540 2,200 12,000 13,000 6,800 5,900 6,200 6,400 6,000 1,500 61,000 
 Additional material for 
 capping 260 260 15,000 23,000 23,000 23,000 23,000 23,000 23,000 4,500 160,000 
 Total additional material 800 2,500 27,000 36,000 30,000 29,000 29,000 30,000 29,000 6,000 220,000 
 Total material moved  25,000 8,600 1,500,000 2,000,000 1,200,000 1,100,000 1,200,000 1,200,000 1,200,000 230,000 9,700,000 

One Way Shipments – MDA Removal plus Thin Cap at Area G a 
 Remove top layer 60 780 4,400 4,700 2,500 2,300 2,500 2,600 2,400 470 23,000 
 Remove additional soil 370 880 40,000 53,000 33,000 31,000 31,000 31,000 31,000 6,000 260,000 
 Stockpile return 430 1,700 43,000 56,000 36,000 33,000 34,000 34,000 33,000 6,400 280,000 
 Additional fill 660 2,400 17,000 20,000 11,000 10,000 11,000 11,000 11,000 2,400 95,000 
 Crushed tuff for capping 240 240 1,600 2,400 2,400 2,400 2,400 2,400 2,400 630 17,000 
 Total tuff and fill 900 2,600 18,000 22,000 14,000 13,000 13,000 13,000 13,000 3,100 110,000 
 Additional material for 
 MDA removal 39 160 850 940 480 420 440 460 430 110 4,300 
 Additional material for 
 capping 20 20 1,200 1,800 1,800 1,800 1,800 1,800 1,800 350 12,000 
 Total additional material 59 180 2,000 2,700 2,300 2,200 2,200 2,300 2,200 460 17,000 
 Total material moved 1,800 6,100 110,000 140,000 87,000 81,000 83,000 83,000 82,000 16,000 690,000 

Volumes (cubic yards) – MDA Removal plus Thick Cap at Area G a 
 Remove top layer 850 11,000 62,000 67,000 36,000 33,000 35,000 36,000 34,000 6,700 320,000 
 Remove additional soil 5,200 12,000 560,000 750,000 470,000 440,000 440,000 440,000 440,000 84,000 3,600,000 
 Stockpile return 6,100 23,000 610,000 800,000 500,000 470,000 470,000 480,000 470,000 91,000 3,900,000 
 Additional fill 9,300 34,000 240,000 280,000 160,000 150,000 150,000 150,000 150,000 34,000 1,300,000 
 Crushed tuff for capping. 8,400 8,400 57,000 83,000 83,000 83,000 83,000 83,000 83,000 22,000 600,000 
 Total tuff and fill 18,000 42,000 290,000 360,000 240,000 230,000 230,000 240,000 230,000 57,000 1,900,000 
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Fiscal Year 
Material 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total 

 Additional material for 
 MDA removal 540 2,200 12,000 13,000 6,800 5,900 6,200 6,400 6,000 1,500 61,000 
 Additional material for 
 capping 700 700 16,000 24,000 24,000 24,000 24,000 24,000 24,000 4,900 160,000 
 Total additional material 1,200 2,900 2,800 37,000 30,000 29,000 30,000 30,000 30,000 6,400 220,000 
 Total material moved  31,000 92,000 1,600,000 2,000,000 1,300,000 1,200,000 1,200,000 1,200,000 1,200,000 240,000 10,000,000 

One Way Shipments – MDA Removal plus Thick Cap at Area G a 
 Remove top layer 60 780 4,400 4,700 2,500 2,300 2,500 2,600 2,400 470 23,000 
 Remove additional soil 370 880 40,000 53,000 33,000 31,000 31,000 31,000 31,000 6,000 260,000 
 Stockpile return 430 1,700 43,000 56,000 36,000 33,000 34,000 34,000 33,000 6,400 280,000 
 Additional fill 660 2,400 17,000 20,000 11,000 10,000 11,000 11,000 11,000 2,400 95,000 
 Crushed tuff for capping 660 660 4,500 6,500 6,500 6,500 6,500 6,500 6,500 1,700 47,000 
 Total tuff and fill 1,300 3,000 21,000 26,000 18,000 17,000 17,000 17,000 17,000 4,200 140,000 
 Additional material for 
 MDA removal 39 160 850 940 480 420 440 460 430 110 4,300 
 Additional material for 
 capping 55 55 1,200 1,800 1,800 1,800 1,800 1,800 1,800 380 13,000 
 Total additional material 93 210 2,100 2,800 2,300 2,300 2,300 2,300 2,300 490 17,000 
 Total material moved 2,300 6,600 110,000 140,000 91,000 86,000 87,000 87,000 86,000 18,000 720,000 
MDA = material disposal area. 
a Includes small volumes and shipments of materials needed to optionally cap sites in Areas 6 and 12 of TA-49. 
Note:  To convert cubic yards to cubic meters, multiply by 0.765.  Because numbers have been rounded, the sums may not equal the indicated totals.   
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MDA H.  Assuming that remediation of MDA H occurs during the time period covered in this 4800 

SWEIS, bulk material volumes and shipments projected in this section may be augmented as 4801 

summarized in Sections I.3.3.2.2.2 and I.3.3.2.4.3. 4802 

I.3.6.4 Equipment, Emissions, and Personnel Assumptions  4803 

This section addresses assumptions for equipment use, airborne emissions of machinery 4804 

combustion products, personnel requirements for PRS remediation, personnel radiological 4805 

exposures, and industrial accident risks.  To do this, assumptions about hourly personnel and 4806 

machinery use were developed from industrial cost, personnel, and equipment data provided in 4807 

catalogs from the R.S. Means Company.  In addition, the literature was reviewed for assumptions 4808 

and experience at other remediation efforts such as those discussed in Section I.3.3.1.3.71 4809 

Several case studies were developed using the Means data that were applicable to the different 4810 

remediation efforts addressed in this appendix.  For each case study, the Means cost data were 4811 

used, along with other information in the Means catalogs, to estimate personnel hours and 4812 

machinery use.  The estimated personnel and machinery hours included contingency factor 4813 

multipliers to account for special conditions at sites where radioactive material is involved.  4814 

Projected personnel hours were used with assumptions about radiation environments associated 4815 

with various remediation efforts to estimate personnel radiation doses and risks, as well as 4816 

industrial accident risks.  Projected equipment hours were used along with assumptions about 4817 

hourly fuel requirements to determine gallons of fuel used.  This information was then used with 4818 

procedures and assumptions outlined in Section 3.3 (“Gasoline and Diesel Industrial Engines”) of 4819 

AP 42, EPA’s compilation of air pollutant emission factors (EPA 1995), to estimate air 4820 

emissions of nonradiological pollutants such as carbon monoxide and nitrogen oxides. 4821 

Table I–76 outlines each of the case studies and summarizes the results of the calculations using 4822 

Means data for each study.  In this table, equipment, personnel, and fuel use requirements are 4823 

summarized on both a per-square-foot basis (as in square feet of area addressed) and on a per-4824 

cubic-yard basis (as in cubic yards of contaminated material removed).  Contingency factor 4825 

multipliers are also shown for each case study. 4826 

Total equipment hours and fuel use were determined for each of the case studies, and the total 4827 

releases of pollutants associated with this fuel use (in tons released to the air) are summarized in 4828 

Table I–77.  Table I–78 lists total personnel hours for each case study, as well as the calculated 4829 

industrial risks resulting from these total personnel hours.  Industrial risks for each case study 4830 

were developed using 5-year-average DOE statistics for construction workers from the 4831 

Computerized Accident and Incident Reporting System database (DOE 2004d) and information 4832 

from the U.S. Bureau of Labor Statistics for the overall construction industry (DOL 2003).  4833 

Information from these tables was used for each of the options in this appendix as discussed 4834 

below. 4835 

                                                 
71 Remediation of MDA H has been addressed in previous NEPA analyses but may occur during the time period covered in this 
SWEIS.  Estimates of equipment and personnel requirements and associated impacts for remediating MDA H were presented in 
this previous analyses (DOE 2004a). 
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Table I–76  Summary of Labor, Equipment Hours, and Fuel Use for Remediation Case Studies 4836 

Case Study 
Area 

(acres) 
Depth 
(feet) 

Volume of 
Material 

(cubic yards) 

Contingency 
Factor 

Assumed 

Labor 
(hours per 

square foot) 

Equipment 
(hours per 

square foot) 

Fuel Use 
(gallons per 
square foot) 

Labor 
(hours per 
cubic yard) 

Equipment 
(hours per 
cubic yard) 

Fuel Use 
(gallons 
per cubic 

yard) 

Case 1Aa – Small 
area, thin cap 

1 3 a 6,300 1.5 0.085 0.052 0.32 0.59 0.36 2.2 

Case 1Ab – Small 
area, thick cap 

1 8.2 a 17,000 1.5 0.17 0.11 0.64 0.43 0.27 1.6 

Case 1Ba – Large 
area, thin cap 

20 3 a 130,000 1.5 0.075 0.046 0.28 0.52 0.32 1.9 

Case 1Bb – Large 
area, thick cap 

20 8.2 a 340,000 1.5 0.15 0.090 0.55 0.37 0.23 1.4 

Case 2A – Removal 
of contaminated soil 

1 1 1,600 1.5 0.12 0.038 0.20 3.2 1 5.4 

Case 3A – Removal 
of shallow material 
from a small MDA 

1 15 24,000 1.5 1.6 0.52 2.7 2.9 0.93 4.9 

Case 3B – Removal 
of shallow material 
from a large MDA 

20 15 480,000 1.5 1.3 0.42 2.2 2.4 0.76 4 

Case 4A – Deeper 
soil or shaft removal 

1 60 48,000 2.0 32 12 72 29 11 64 

MDA = material disposal area. 
a The reference for these case studies is to the thicknesses of the fill material for the caps.  Additional materials that would be used for capping (fill for grading, topsoil, and other 

material) was considered for the estimates.  The reference for the remaining case studies is to volume of material removed. 
Note:  To convert acres to hectares, multiply by 0.40469; feet to meters, multiply by 0.3048; cubic yards to cubic meters, multiply by 0.76459; square feet to square meters, 
multiply by 0.092903; gallons to liters, multiply by 3.78533.  All numbers have been rounded. 
 

 4837 
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Table I–77  Remediation Case Study Total Equipment and Fuel Use and Pollutant Emissions (tons released) 4839 

Case Study 
Equipment 

Hours 
Fuel Use 
(gallons) 

Nitrogen 
Oxides 

Carbon 
Monoxide 

Sulfur 
Oxide 

Particulate 
Matter a 

Carbon 
Dioxide Aldehydes 

Total Organic 
Carbon (TOC) 

Case 1Aa – Small area, thin cap 2,300 14,000 3.7 9.4 0.24 0.26 150 0.065 0.70 

Case 1Ab – Small area, thick cap 4,600 28,000 7.5 19 0.49 0.52 310 0.13 1.4 

Case 1Ba – Large area, thin cap 40,000 240,000 66 170 4.3 4.6 2,700 1.1 12 

Case 1Bb – Large area, thick cap 79,000 480,000 130 320 8.4 9.0 5,200 2.3 24 

Case 2A – Removal of 
contaminated soil 

1,600 8,700 2.3 5.9 0.15 0.16 95 0.041 0.44 

Case 3A – Removal of shallow 
material from a small MDA 

23,000 120,000 32 81 2.1 2.2 1,300 0.56 6.0 

Case 3B – Removal of shallow 
material from a large MDA 

370,000 1,900,000 520 1,300 34 36 21,000 9.1 98 

Case 4A – Deeper soil or shaft 
removal 

530,000 3,100,000 840 2,100 54 58 34,000 15 160 

PM10 = particulate matter having diameters smaller than 10 micron, MDA = material disposal area. 
Note:  To convert gallons to liters, multiply by 3.78533; tons to kilograms, multiply by 907.18.  Numbers have been rounded. 
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Table I–78  Remediation Case Study Total Industrial Risks 4841 

Safety – Construction Industry Safety – DOE Construction 

Case Study 

Total 
Labor 
Hours 

Recordable 
Injuries 

Lost 
Workdays Fatalities 

Recordable 
Injuries 

Lost Work 
Days Fatalities 

Case 1Aa – Small Area, 
Thin Cap 

3,700 0.16 1.7 3.8 × 10-4 0.042 0.14 – 

Case 1Ab – Small Area, 
Thick Cap 

7,500 0.32 3.4 7.8 × 10-4 0.085 0.28 – 

Case 1Ba – Large Area, 
Thin Cap 

65,000 2.8 30 6.8 × 10-3 0.74 2.5 – 

Case 1Bb – Large Area, 
Thick Cap 

130,000 5.4 59 0.013 1.5 4.8 – 

Case 2A – Removal of 
Contaminated Soil 

5,100 0.22 2.3 5.3 × 10-4 0.057 0.19 – 

Case 3A – Removal of 
Shallow Material from a 
Small MDA 

70,000 3.0 32 7.3 × 10-3 0.79 2.6 – 

Case 3B – Removal of 
Shallow Material from a 
Large MDA 

1,100,000 48 520 0.12 13 43 – 

Case 4A – Deeper Soil 
or Shaft Removal 

1,400,000 60 650 0.15 16 53 – 

MDA = material disposal area. 
Note:  Numbers have been rounded. 
 

Total personnel hours and radiation dose from MDA and PRS remediation are the sum of those 4842 

associated with direct remediation efforts (addressed above) and those associated with remedial 4843 

design and waste processing and loading onto trucks.  Remedial design addresses work 4844 

performed after the optimum remedial action alternative has been selected and prior to the onset 4845 

of remedial construction.  This work includes activities such as project planning, treatability or 4846 

other studies, and preparation of design documents.  A 10-percent factor for remedial design was 4847 

assumed based on the range of complexity that would be associated with remediating the MDAs 4848 

and PRSs.  Assumptions for waste processing and loading onto trucks are addressed in 4849 

Section I.3.5.   4850 

I.3.6.4.1 No Action Option 4851 

Under the No Action Option, a low level of remediation effort would take place.  Personnel 4852 

hours, air emissions, and industrial risks were estimated by determining ratios of waste volumes 4853 

listed in Table I–68 to unit information derived for Case Study 2A, Removal of Contaminated 4854 

Soil.  (For example, nitrogen oxide (NOx) emissions from removal of 1,000 cubic yards of soil as 4855 

part of LANL’s environmental restoration project would be 1,000 cubic yards × 5.4 gallons per 4856 

cubic yard × 2.3 tons per 8,700 gallons consumed, or 1.4 tons (1,300 kilograms) of nitrogen 4857 

oxides released.) 4858 

Worker radiation exposures were determined by estimating total personnel hours engaged in 4859 

remediation work (using the above methods) and multiplying these hours by an assumed 4860 

radiation environment of 2.2 × 10-6 rem per hour (the same as the same hourly exposure rate for 4861 

remediation of the combined PRS area discussed in Section I.3.6.4.3).  Personnel hours and 4862 
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radiation exposures for waste processing and truck loading were assessed as addressed in 4863 

Section I.3.5. 4864 

I.3.6.4.2 Capping Option 4865 

Under this option, air emissions and personnel hours, exposure rates, and industrial safety risks 4866 

were conservatively estimated as addressed for the No Action Option and through consideration 4867 

of: 4868 

• Capping several MDAs 4869 

• Generating and handling wastes associated with capping the MDAs 4870 

• Generating and handling wastes associated with annually remediating several small PRSs 4871 

such as Firing Site E-F or the 260 Outfall in various locations within LANL 4872 

• Generating crushed tuff in the TA-61 borrow pit for MDA capping 4873 

For capping, air emissions and personnel hours and industrial safety risks were proportioned to 4874 

the nominal sizes of the MDAs and landfills using Case Study 1Aa, 1Ab, 1Ba, or 1Bb.  Case 4875 

Studies 1Aa and 1Ab were used for MDAs and landfills covering about 1 acre (0.4 hectare) or 4876 

less.  This included all MDAs (and the Area 12 landfill in TA-49) except for MDAs B, T, C, and 4877 

G (and the Area 6 landfill in TA-49), for which Case Study 1Ba or 1Bb was used.  The case 4878 

studies imply the following approximate personnel hourly commitments per cubic yard of 4879 

capping material: 4880 

• Case Study 1Aa:  0.6 hours per cubic yard 4881 

• Case Study 1Ab:  0.4 hours per cubic yard 4882 

• Case Study 1Ba:  0.5 hours per cubic yard 4883 

• Case Study 1Bb:  0.4 hours per cubic yard 4884 

These rates are within the range of those that have been estimated in the literature.  For example, 4885 

the environmental assessment for MDA H projected about 2.9 to 3.5 person-hours per cubic yard 4886 

of emplaced material, assuming placement of 2,860 cubic yards of material over 0.4 acre 4887 

(0.2 hectare) (DOE 2004b).  Sandia projected from 0.4 to 0.49 person-hours per cubic yard of 4888 

cover material added, assuming a cap covering about 2.6 acres (1.1 hectares) of a mixed waste 4889 

landfill (SNL 2003a).  Idaho National Laboratory projected about 0.4 person-hour per cubic yard 4890 

of material emplaced, assuming covering about 100 acres (40.5 hectares) of a legacy radioactive 4891 

waste disposal site (INEEL 2002a, 2002b). 4892 

The radiation environment that may be expected for capping will vary depending on local levels 4893 

of contamination, the materials disposed of in the MDAs, and other sources of radiation such as 4894 

adjacent operational areas.  The overall radiation environment for capping was assumed from 4895 

measurements of external exposure rates at MDA T during 2003 (LANL 2004h).  This 4896 

measurement, taken from a TLD at the boundary of MDA T, was about 100 millirem per year 4897 
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above background.  This annual exposure rate is equivalent to an hourly exposure rate of 4898 

1.14 × 10-5 rem per hour.  Using this exposure rate for all MDAs (except for MDA L and the 4899 

landfills) should be conservative. 4900 

For generating and handling wastes associated with capping the MDAs and landfills, and 4901 

annually remediating several PRSs, Case Study 2A was assumed.  For both situations, the 4902 

general radiation environment was assumed to be the same as for the combined PRS area 4903 

(2.2 × 10-6 rem per hour; see Section I.3.6.4.3).  Personnel hours and radiation exposures for 4904 

waste processing and truck loading were assessed as addressed in Section I.3.5. 4905 

None of the case studies precisely correspond to borrow pit operation.  The closest is Case Study 4906 

1Bb, placing a thick cap over a 20-acre (8.1-hectare) MDA.  Hence, Case Study 1Bb was 4907 

assumed to represent borrow pit operation. 4908 

I.3.6.4.3 Removal Option 4909 

Under this option, air emissions and personnel hours, exposure rates, and industrial safety risks 4910 

were estimated as addressed for the No Action Option and through consideration of: 4911 

• Performing complete removal of several MDAs. 4912 

• Generating and handling wastes associated with annually remediating several small PRSs 4913 

such as Firing Site E-F or the 260 Outfall in various locations within LANL.  (Rates and 4914 

risks were determined in the same manner as for the Capping Option.) 4915 

• Generating crushed tuff in the TA-61 borrow pit for backfilling MDAs. 4916 

Although removals have occurred at LANL and elsewhere, there is little experience with 4917 

removals as challenging as those of many of the LANL MDAs.  Several assessments have been 4918 

published addressing removal operations at LANL and elsewhere.  Most assessments were for 4919 

postulated removals (DOE 2004b; INEEL 2002a, 2002d; SNL 2003a; LANL 1981), while one 4920 

addressed the completed removal of a chemical waste landfill (SNL 2003b).  Estimates of 4921 

personnel requirements (and other factors) were quite variable. 4922 

For this appendix, emissions and personnel were estimated by scaling waste volumes removed 4923 

for each MDA to unit volume factors for these parameters from Case Studies 3A, 3B, and 4A, as 4924 

summarized in Table I–79.  (Case Study 2A was again assumed for waste generated from 4925 

preliminary MDA removal work and for annually remediating several PRSs.)  Also shown are 4926 

the assumed radiation environments associated with removal of the MDAs.  Personnel hours and 4927 

radiation exposure for waste processing and loading were assessed as addressed in Section I.3.5. 4928 

To estimate the general radiation environment for worker radiation dose assessments during 4929 

MDA removal operations, RESRAD Version 6.3 calculations were performed for several MDAs 4930 

assuming average waste radionuclide concentrations developed from the same inventories as 4931 

those used for the air emissions assessment (see Section I.5.6.3.2).  The primary value of these 4932 

assessments is to compare options and to identify possible hazardous conditions.  Actual 4933 

removals would occur while using technical and administrative controls to maintain worker 4934 

doses within prescribed limits and as low as reasonably achievable.   4935 
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Table I–79  Case Studies Applied to Material Disposal Area Removal 4936 

Material Disposal 
Area a Case Study 

Radiation 
Environment 

(rem per hour) 
Material 

Disposal Area Case Study 

Radiation 
Environment 

(rem per hour) 

A (Eastern Pits) b 3A 0.000013 L (Pits) i 3A Not applicable 

A (Central Pit) b 3A 1.2 × 10-6 L (Shafts) i 4A Not applicable 

A (Tanks) b 3A 1.7 × 10-5 F j 3A 2.2 × 10-6 

B c 3B 2.4 × 10-6 Q k 3A 2.2 × 10-6 

T (Beds) d 4A 2.8 × 10-5 N k 3A 2.2 × 10-6 

T (Shafts) d 4A 0.00025 Z k 3A 2.2 × 10-6 

U (Beds) e 3A 0.00011 R k 3A 2.2 × 10-6 

AB (shafts) f 4A 0.00025 D k 3A 2.2 × 10-6 

C (Pits) g 3B 7.1 × 10-5 E and K k 3A 2.2 × 10-6 

C (Shafts) g 4A 0.00025 AA l 3A 2.2 × 10-6 

G (Pits) h 4A 3.6 × 10-5 Y m 3A 2.2 × 10-6 

G (Shafts) h 4A 0.00025 – – – 
a For preliminary site work at any MDA, a radiation environment of 2.2 × 10-6 rem per person-hours was assumed using the 

radiation environment calculated for the combined potential release site area. 
b The worker exposure environment was assumed from RESRAD calculations. 
c The worker exposure environment was estimated from RESRAD calculations. 
d For MDA T beds, the working exposure environment was estimated from RESRAD calculations.  For MDA T shafts, 

operations were assumed to be controlled to maintain individual exposures (assuming 2,000-hour work year) to levels 
smaller than 500 millirem in a year. 

e Exposure environment was assumed from RESRAD calculations. 
f Assumed the same exposure environment as that for the MDA T shafts. 
g Exposure environments were assumed from RESRAD calculations, with a maximum exposure rate of 0.00025 rem per hour 

to maintain individual exposures less than 500 millirem in a year. 
h MDA G pits contain pockets of small, high-activity waste containing cobalt-60 and cesium-137.  Assumed that special 

measures would be taken for these pockets to maintain worker exposures to levels as low as reasonably achievable.  Based 
the average radiation environment for MDA G pits on RESRAD calculations by excluding two small pockets of cobalt-60 
and cesium-137.  For MDA G shafts, assumed that worker exposure rates would be maintained to levels so that no 
individual receives more than 500 millirem in a year, assuming 2,000 work hours per year. 

i MDA L should contain very little radioactive material, although precautions would be required for the presence of toxic and 
hazardous constituents. 

j Used the worker exposure environment estimated for the combined PRS area. 
k Assumed the same worker exposure environment as that for the combined PRS area. 
l Assumed the same worker exposure environment as that for the combined PRS area. 
m Worker exposure environment was estimated from RESRAD calculations. 
 

If the radiation environment was not too high as determined from these calculations, the 4937 

RESRAD calculations were assumed.  However, DOE regulations prescribe an upper radiation 4938 

dose limit of 5 rem (total effective dose equivalent) in a year.  Special approval is required before 4939 

allowing radiation doses to exceed 2 rem in a year, and administrative controls must be imposed 4940 

to further reduce radiation exposures.  The DOE Standard Radiological Control Manual  4941 

indicates that an administrative control level of 500 millirem in a year (or less) should be 4942 

challenging and achievable (DOE 1999c).  Assuming 2,000 work hours per year and a 0.5-rem-4943 

per-year average dose level, worker radiation exposures would be limited to an average dose rate 4944 

of 2.5 × 10-4 rem per hour.  This average dose rate was the maximum assumed for removal of any 4945 

MDA. 4946 

In addition, a radiation environment for worker radiation dose assessment (2.2 × 10-6 rem per 4947 

hour) was estimated for the assumed annual remediation of several small PRSs and MDAs.  This 4948 
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radiation environment was determined using RESRAD Version 6.3 calculations assuming 4949 

average radionuclide concentrations developed from the inventory assumed for the combined 4950 

PRS area discussed in Section I.5.6.3.2.   4951 

Case Study 1Bb was again assumed to represent nonradiological releases and worker industrial 4952 

risks from operations of the TA-61 borrow pit. 4953 

I.3.6.5 Affected Area Assumptions 4954 

Remediating the MDAs and PRSs will affect LANL property.  In addition to the land area 4955 

comprising the surface footprints of the MDAs and PRSs, additional area will be temporarily 4956 

affected by operations supporting remediation.  For example, capping an MDA may require 4957 

temporary use of land for storage of bulk materials.  Following completion of the task, the land 4958 

would be restored.  The amount of land that would thus be temporarily affected would depend on 4959 

regulatory decisions, logistical considerations, and other factors.   4960 

MDAs.  Temporary support areas associated with capping MDAs may include:   4961 

• A project management area, including a management trailer and space for staging 4962 

equipment 4963 

• An area for parking personal vehicles 4964 

• An area for temporary management or storage of any wastes that may be generated 4965 

• An area for stockpiling bulk materials such as crushed tuff 4966 

The size of a temporary project management area for any MDA may depend on the magnitude of 4967 

the job, but should in most cases cover less than 1 acre (0.4 hectare).  (The management area 4968 

envisioned for remediating MDA H under any alternative covered only 0.2 acre (0.1 hectare) 4969 

[DOE 2004b].)  It is also expected that, for most MDAs, there should be no need to site 4970 

additional personal vehicle parking infrastructure because sufficient nearby parking infrastructure 4971 

should already exist. 4972 

For most MDAs, capping should not involve generation of significant quantities of waste.  4973 

Hence, temporary waste management areas should (for most MDAs) be far smaller than 1 acre 4974 

(0.4 hectare).  Because most waste so generated will probably be either solid waste or low-4975 

activity low-level radioactive waste, storage time should be minimal.  Roll-offs and Intermodals 4976 

staged at a location for receipt of bulk waste would be present for the time required to fill them; 4977 

when filled, they would be removed and replaced as needed by additional roll-offs and 4978 

Intermodals.  A 20-cubic-yard roll-off has typical dimensions of 8 by 20-22 by 4 feet tall (2.4 by 4979 

6.1-6.7 by 1.2 meters tall) (Burris 2005).  Given packaging inefficiencies and swell of excavated 4980 

waste, each roll-off is projected to contain about 13 cubic yards (10 cubic meters) of waste (see 4981 

Table I–66).  Assuming 10-foot (3-meter) side-to-side spacing and 5-foot (1.5-meter) end-to-end 4982 

spacing, about 450 square feet (41.8 square meters) would be needed to temporarily store about 4983 

13 cubic yards (10 cubic meters) of low-activity waste.  A site containing 10 roll-offs, or 4984 

130 cubic yards (100 cubic meters) of waste, would cover only about 0.1 acre (0.04 hectare). 4985 
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The largest acreage may be dedicated to temporary storage of bulk materials.  For many MDAs, 4986 

much bulk material could be delivered directly to the worksite.  But because of logistical or other 4987 

considerations, it may be necessary to stockpile capping materials near the work area.  Therefore, 4988 

it was conservatively assumed that capping any MDA could require the temporary storage of 4989 

6 months’ worth of capping materials.72  It was estimated by assuming a series of long, parallel 4990 

rows of spoil piles, each pile roughly triangular in cross section.  Because the material was 4991 

assumed to be delivered and moved using trucks, loaders, and bulldozers, the piles were assumed 4992 

to each be 10 feet (3 meters) high.  The separation between piles was assumed to be 10 feet 4993 

(3 meters).  These assumptions result in an area commitment of 0.2 square feet per cubic foot 4994 

(0.66 square meters per cubic meter) of stored spoil, considering a 20 percent swell of delivered 4995 

material following initial excavation. 4996 

Temporary support areas associated with removing MDAs may include: 4997 

• A project management area, including a management trailer and space for staging 4998 

equipment 4999 

• An area for parking personal vehicles 5000 

• An area for temporary management or storage of wastes 5001 

• Capacity for storing bulk materials such as excavation spoils, final cover materials, or 5002 

demolition debris 5003 

• Possible capacity for preliminary classification of exhumed materials by hazard and for 5004 

staging for further management 5005 

• Possible capacity to process or package some wastes before shipment for further treatment 5006 

or disposal 5007 

• Possible capacity to characterize the waste in terms of organic, inorganic, and radioactive 5008 

material content 5009 

Similar to the assumption for capping MDAs, management areas associated with removal of 5010 

most MDAs are assumed to cover less than 1 acre (0.4 hectare) for each MDA.  (Additional areas 5011 

may be needed for removal of waste from larger MDAs, or for decontaminating equipment.)  It is 5012 

also expected that, for most MDAs, there should be no need to site additional personal vehicle 5013 

parking infrastructure because sufficient nearby parking infrastructure should already exist. 5014 

Areas needed for temporary management or storage of exhumed wastes would be larger than 5015 

those for MDA capping.  Depending on the MDA, waste management support areas may need to 5016 

address a variety of wastes, including remote-handled waste.  Shielded bunkers or similar 5017 

facilities may be required, as may facilities for decontamination of equipment.  However, 5018 

because the bulk of the material removed from the waste would be very low-activity bulk 5019 

material, it was again assumed that roughly 0.01 acre (0.004 hectare) would be required to store 5020 

                                                 
72 Six months’ capacity is assumed because, although work is expected to proceed in stages, there may be need for long-term 

storage of some materials.   
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about 13 cubic yards (10 cubic meters) of waste.  Capacity for temporary storage and 5021 

management of 3 months’ generation of waste was assumed for each MDA.73   5022 

A significant commitment of land may be associated with temporary storage of bulk materials 5023 

such as overburden or backfill.  Land requirements are assumed to be 0.2 square feet per cubic 5024 

foot (0.66 square meters per cubic meter) of spoil (stockpiled overburden, removed clean fill, 5025 

backfill, and topsoil), assuming a 6-month storage capacity and 20 percent material swell.74   5026 

Additional land commitments may be needed for some MDAs for hazard classification of 5027 

exhumed materials, waste processing or packaging of some wastes (for example, transuranic or 5028 

remote handled wastes), or waste characterization (see Section I.3.3.2.8).  Needed capacity would 5029 

depend on regulatory decisions (for example, partial versus complete removal), volumes and 5030 

characteristics of the exhumed wastes, and other factors.  Assuming complete removal of all 5031 

MDAs, capacity may be needed at several locations within LANL.  Extrapolating from the sizes 5032 

of facilities proposed for the investigation and remediation program for MDA B 5033 

(Section I.3.3.2.7), complete MDA removal could temporarily involve up to 84 acres 5034 

(34 hectares).75 5035 

Additional PRSs.  Support commitments for remediating other PRSs will generally be small and, 5036 

again, temporary, but will vary depending on the PRS and the remediation decision.  Temporary 5037 

support areas may be needed for project management, temporary waste storage, equipment 5038 

staging, or personal vehicle parking. 5039 

I.4 Affected Environment 5040 

This section provides summary descriptions of the natural and human environments possibly 5041 

affected by the options considered in this appendix.  Detailed descriptions of these environments 5042 

within and near LANL are in Chapter 4 of this SWEIS. 5043 

I.4.1 Land Resources 5044 

Land resources include land use and visual resources.  Land use is defined as the way land is 5045 

developed and used in terms of the kinds of anthropogenic activities that occur (e.g., agriculture, 5046 

residential areas, industrial areas) (EPA 2006).  Visual resources are natural and manmade 5047 

features that give a particular landscape its character and aesthetic quality.  Landscape character 5048 

is determined by the visual elements of form, line, color, and texture (DOI 1986). 5049 

I.4.1.1 Land Use 5050 

Land use at LANL is addressed in Chapter 4, Section 4.1.1, of this SWEIS.  Existing land use is 5051 

depicted in Figure 4–4.  MDAs addressed in this appendix are listed in Table I–80 along with 5052 

                                                 
73 Three months’ capacity was assumed because, in most cases, wastes would be stored for only a limited time before shipment 

and in consideration of RCRA storage requirements, which may be applicable for some wastes. 
74 These assumptions result in a calculated area for temporary storage of bulk materials from MDA H of about 1.3 acres 

(0.5 hectares), assuming 40 months of excavation, which is similar to the 1.2 acres (0.5 hectares) projected in the 
environmental assessment for MDA H (DOE 2004a).   

75 Assumed an additional five of each type of support facility (investigation facilities, waste processing facilities, and temporary 
laboratories).  Assumed one each for removal of MDAs C and AB, one each for the remaining MDAs in TA-21, and two each 
for all MDAs in TA-54.  As needed, the capacity could be used to support removal of the remaining small MDAs.  From the 
proposed investigation and remediation of MDA B (Section I.3.3.2.7), this acreage is estimated as 6 (2 acres) + 6 (10 acres) 
+ 6 (2 acres) = 84 acres (34 hectares). 
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their approximate sizes.  The sizes of selected PRSs are also presented.  A discussion of land use 5053 

at each TA listed in Table I–80 is presented below, as well as at TA-61, which contains the 5054 

principal LANL borrow pit. 5055 

Table I–80  Approximate Sizes of Material Disposal Areas and 5056 

Selected Potential Release Sites 5057 

Technical 
Area 

Material 
Disposal Area 

Approximate Size of Material 
Disposal Area Site (acres) Potential Release Site 

Approximate Size of 
Potential Release Site 

(acres) 

6 F 1.4 – – 

8 Q 0.2 – – 

15 N 0.28 Site E-F 11 

15 Z 0.4 Site R-44 6 

16 R 11.5 260 Outfall (16-021(c) -99) 0.7 

21 A 1.25 – – 

21 B 6.0 – – 

21 T 2.2 – – 

21 U 0.2 – – 

33 D 0.03 – – 

33 E 1.4 – – 

33 K 1.0 – – 

35 X a 0.05 – – 

36 AA 1.4 – – 

39 Y 0.2 – – 

49 AB 0.45 – – 

50 C 11.8 – – 

54 G 63 b – – 

54 L 2.6 b – – 

73 – – Ashpile 1.2 
a Although MDA X has been recommended for no further action and will likely not require significant further remediation, it 

is near several other potential release sites in TA-35. 
b Listed acreage is for the areas containing the MDAs. 
Note: To convert acres to hectares, multiply by 0.4047. 
 

Technical Area 6.  TA-6 covers 500 acres (202 hectares), of which only 1 percent is occupied by 5058 

a gas cylinder staging facility, vacant buildings pending decommissioning, and a meteorological 5059 

tower.  It is south of TA-3, on a mesa between Twomile and Pajarito Canyons.  Existing land use 5060 

includes High-Explosive Research and Development and Reserve.  MDA F is within the south-5061 

central portion of TA-6 in an area presently designated as Reserve.  In the future, MDA F and the 5062 

southern portion of the area could be redesignated as Experimental Science (LANL 2003f).  5063 

According to the Comprehensive Site Plan for 2001, TA-6 is within the Anchor Ranch Planning 5064 

Area.  Future development is planned for the western half of the Planning Area; thus, 5065 

development in the immediate vicinity of MDA F is unlikely (LANL 2001c). 5066 

Technical Area 8.  Also known as the GT or Anchor West Site, TA-8 is at the western end of 5067 

LANL.  It covers 267 acres (108 hectares) and contains the Radiographic Testing Facility and 5068 

MDA Q.  The TA forms a portion of the Experimental Engineering Planning Area at LANL.  5069 

Work includes high explosive research and development and testing (LANL 2001c).  Current 5070 
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land use designations include High-Explosive Research and Development and Reserve; future 5071 

land use is not expected to change (LANL 2003f).  MDA Q is within an area designated as 5072 

Potential Infill (LANL 2001c). 5073 

Technical Area 15.  Centrally located within LANL, TA-15 is largely on Threemile Mesa.  It is 5074 

bounded on the north by Pajarito Canyon and on the south by Water Canyon.  The entire TA is 5075 

designated as High Explosive Testing.  The future land use designation is likely to remain the 5076 

same (LANL 2003f).  As determined by the Comprehensive Site Plan for 2001, MDAs N and Z 5077 

and Firing Sites E-F and R-44 are within areas classified as Potential Infill (LANL 2001c). 5078 

Technical Area 16.  TA-16 covers 1,950 acres (789 hectares) at the southwest corner of LANL; it 5079 

is adjacent to Bandelier National Monument.  Land use includes High-Explosive Research and 5080 

Development, Public and Corporate Interface, Physical and Technical Support, and Reserve.  5081 

Future land use is expected to remain largely unchanged except that the Public and Corporate 5082 

Interface area in the western portion of the TA will increase in size and the Physical and 5083 

Technical Support area will no longer exist (LANL 2003f).  MDA R and the 260 Outfall 5084 

(SWMU 16-021(c)-99) are within the northern portion of the area designated as High-Explosive 5085 

Research and Development.  According to the Comprehensive Site Plan for 2001, MDA R 5086 

covers 11.5 acres (4.7 hectares) and falls within areas designated as Potential Infill and No 5087 

Development Zone (Hazard).  The 260 Outfall is within an area designated as No Development 5088 

Zone (Hazard) (LANL 2001c). 5089 

Technical Area 21.  TA-21 covers 312 acres (126 hectares) at the eastern end of DP Mesa, near 5090 

the central business district of the Los Alamos Townsite.  The airport is immediately north of 5091 

TA-21 across DP Canyon.  Much of the TA has been developed, mainly the west-central portion 5092 

of the TA.  Remaining portions consist of sloped areas, some of which would likely not 5093 

accommodate development.  Access to the TA is via DP Road. 5094 

TA-21 was identified for possible conveyance to Los Alamos County under Section 632 of 5095 

Public Law 105-119 (see Chapter 4, Section 4.1.1, of this SWEIS).  This TA has been divided 5096 

into four subtracts for purposes of the land conveyance:  TA-21-1 (West), which consists of two 5097 

units, and TA-21-2 (East).  (The subtracts have also been designated A-8, A-15-1, A-15-2, and 5098 

A-16, respectively.  Subtracts A-8, A-15-1, and A-15-2 cover 33.7 acres (13.6 hectares) and 5099 

either have been or are scheduled to be conveyed to the county.  Conveyance of the 252-acre 5100 

(102-hectare) A-16 subtact has been withdrawn; MDAs A, B, T, and U are within this subtract. 5101 

Land use includes Waste Management, Service and Support, Nuclear Materials Research and 5102 

Development, and Reserve.  Future land use is slated as Reserve (LANL 2003f).  The MDAs are 5103 

within two areas designated as No Development Zone (Hazard). 5104 

Technical Area 33.  Located in the southeastern corner of LANL and also known as the Hot Point 5105 

Site, TA-33 covers 1,919 acres (777 hectares).  It is bounded on the north by TA-70, on the 5106 

southeast by the Rio Grande, and on the southwest by Bandelier National Monument and the 5107 

Santa Fe National Forest.  TA-33 is designated as Experimental Science and Reserve and is used 5108 

for experiments that require isolation or do not require daily oversight.  In the future, the area 5109 

used for Experimental Science will likely increase and that for Reserve decrease (LANL 2003f).  5110 

As determined by the Comprehensive Site Plan for 2001, TA-33 falls within the Rio Grande 5111 
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Development Area.  MDAs D, E, and K are all within areas classified as Potential Infill 5112 

(LANL 2001c). 5113 

Technical Area 35.  Also known as Ten Site, TA-35 is used for nuclear safeguards research and 5114 

development; reactor safety research; optical science and pulsed-power system research; and 5115 

metallurgy, ceramic technology, and chemical plating activities.  TA-35 covers 150 acres 5116 

(61 hectares) in the northern half of LANL on a finger mesa between Mortandad Canyon and Ten 5117 

Site Canyon.  Land use includes Nuclear Materials Research and Development, Experimental 5118 

Science, Physical and Technical Support, and Reserve.  Future land use is expected to be similar 5119 

except that the Physical and Technical Support land use category will likely be absent 5120 

(LANL 2003f).  TA-35 is part of the Pajarito Corridor West Development Area, one of the most 5121 

restricted areas at LANL.  Infill development at TA-35 is possible to replace the small, temporary 5122 

structures scattered throughout the area (LANL 2001c). 5123 

Technical Area 36.  Also known as the Kappa Site, TA-36 has four active firing sites.  The TA is 5124 

in a remote area in the southeastern portion of LANL.  The TA is part of the Dynamic Testing 5125 

Planning Area at LANL, which is the largest LANL planning area, covering 2,777 acres 5126 

(1,124 hectares) (LANL 2001c).  Land use at the TA is nearly exclusively High-Explosive 5127 

Testing, with small areas of Physical and Technical Support and Reserve.  Future land use is 5128 

expected to be similar except the Physical and Technical Support area may not be present 5129 

(LANL 2003f).  TA-36 is within the Water Canyon Development Planning Area.  MDA AA is in 5130 

an area designated as Potential Infill (LANL 2001c). 5131 

Technical Area 39.  TA-39 is at the bottom of Ancho Canyon in the south-central part of LANL.  5132 

Covering 2,444 acres (989 hectares), TA-39 was created when explosives work at TA-15 became 5133 

too crowded.  Like TA-36, TA-39 is part of the Dynamic Testing Planning Area at LANL.  5134 

Nearly the entire TA is classified as High-Explosive Testing, with small areas of Physical and 5135 

Technical Support and Reserve.  Future land use is expected to be similar (LANL 2003f).  TA-39 5136 

is within the Water Canyon Development Area.  MDA Y in the central portion of the TA in an 5137 

area designated as Potential Infill (LANL 2001c). 5138 

Technical Area 49.  TA-49 covers 1,280 acres (518 hectares) and is largely undeveloped.  The 5139 

TA is within the south-central portion of LANL and is bordered on the south by Bandelier 5140 

National Monument.  Land use designations include High-Explosive Testing, Physical and 5141 

Technical Support, and Reserve; these designations are not expected to change in the future 5142 

(LANL 2003f).  MDA AB is within the Physical and Technical Support land use zone.  5143 

According to the Comprehensive Site Plan for 2001, TA-49 is within the Water Canyon 5144 

Development Area.  The general area containing MDA AB is categorized as Potential Infill, 5145 

indicating that some future development could take place; however, such development would not 5146 

occur within the MDA (LANL 2001c). 5147 

Technical Area 50.  TA-50 covers 62 acres (25 hectares).  It is 1.3 miles (2.1 kilometers) 5148 

southeast of TA-3 along Pajarito Road.  Land use designations include Waste Management and 5149 

Reserve.  Only the portion of the TA north of MDA C contains buildings.  Future land use 5150 

categories are projected to be similar except that the Waste Management land use area could be 5151 

enlarged to include the entire northern part of the TA (LANL 2003f).  TA-50 is within the 5152 

Pajarito Corridor West Development Area as set forth in the Comprehensive Site Plan for 2001.  5153 
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Although the area to the south of Pajarito Road is designated as suitable for Secondary 5154 

Development, the portion of the TA containing MDA C is designated as No Development Zone 5155 

(Hazard) (LANL 2001c). 5156 

Technical Area 54.  TA-54 covers 858 acres (347 hectares).  MDAs G and L encompass 68 acres 5157 

(28 hectares), or 7.2 percent of the TA.  The 3-mile (4.8-kilometer) northern border of the site 5158 

forms the boundary between LANL and San Ildefonso Pueblo lands.  The residential area of 5159 

White Rock borders the site at its eastern boundary.  Land use within TA-54 is categorized as 5160 

Experimental Science, Waste Management, and Reserve.  Future land use is likely to be similar 5161 

except that the area devoted to waste management is predicted to expand such that it forms a 5162 

continuous band along the TA’s southern boundary (LANL 2003f).  According to the 5163 

Comprehensive Site Plan for 2001, TA-54 is within the Pajarito Corridor East Development 5164 

Area.  The area containing MDAs G and L is categorized as Potential Infill, indicating that some 5165 

future development could take place; however, such development would not occur within the 5166 

MDAs (LANL 2001c). 5167 

Technical Area 61.  Also known as the East Jemez Site, TA-61 is northeast of TA-3 and covers 5168 

297 acres (120 hectares).  TA-61 is used for physical support and contains infrastructure 5169 

facilities, including the Los Alamos County Landfill covering 48 acres (19 hectares).  The 5170 

generalized land use categories for the TA include Physical and Technical Support and Reserve.  5171 

The 43-acre (17-hectare) area containing the borrow pit is next to East Jemez Road in the eastern 5172 

portion of the TA in an area designated as Physical and Technical Support.  The borrow pit is 5173 

east of the Royal Crest Manufactured Home Community.  Future land use will probably be 5174 

similar (LANL 2003f).  According to the Comprehensive Site Plan for 2001, the TA is within the 5175 

Sigma Mesa Development Area that could undergo considerable future development 5176 

(LANL 2001c). 5177 

Technical Area 73.  This TA covers 272 acres (110 hectares) along the northern boundary of 5178 

LANL next to NM 502 (East Road).  The TA comprises the Los Alamos County Airport, which 5179 

is owned by DOE and managed by the Los Alamos County.  Land use consists of Airfield and 5180 

Reserve; it is not expected to change in the future (LANL 2003f).  The ashpit is north of the 5181 

airport terminal building.  Land use along East Road near TA-73 includes offices and other light 5182 

commercial and retail land uses, as well as several churches, a public swimming facility, and a 5183 

park.  TA-73 is part of the Omega West Planning Area.  The Los Alamos County Airport is part 5184 

of the DOE land exchange package (see Chapter 4, Table 4–2) (LANL 2001c). 5185 

I.4.1.2 Visual Environment 5186 

LANL visual resources are addressed in Chapter 4, Section 4.1.2, of the SWEIS.  This section 5187 

discusses the visual setting of the TAs addressed in Section I.4.1.1. 5188 

Technical Area 6.  TA-6 is on a mesa between Twomile and Pajarito Canyons.  The area is 5189 

largely undeveloped; however, it contains a gas cylinder staging facility, vacant buildings 5190 

pending decommissioning, and a meteorological tower.  The heavily wooded area is visible from 5191 

Pajarito Road and from higher elevations to the west along the upper reaches of the Pajarito 5192 

Plateau rim (NNSA 2003).  MDA F is a grassy area of which a portion is fenced.  These areas are 5193 
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not readily visible by the public because Twomile Mesa Road, passing to the south of the MDA, 5194 

is not a public road. 5195 

Technical Area 8.  TA-8 is between the upper reaches of Pajarito Canyon to the north and TA-16 5196 

to the south.  Although portions of the TA are forested, the part of the TA containing MDA Q 5197 

has been cleared and contains a few structures within a grassy area.  The site would generally not 5198 

be visible to the public because trees separate it from West Jemez Road.  From higher elevations 5199 

to the west, TA-8 appears as part of a larger developed area. 5200 

Technical Area 15.  Situated on Threemile Mesa, TA-15 is bounded on the north by Pajarito 5201 

Canyon and on the south by Water Canyon.  Additionally, the northern part of the TA is 5202 

dissected by Threemile Canyon and the central portion by Potrillo Canyon.  The TA contains 5203 

scattered facilities within a largely forested area.  The dispersed arrangement of facilities reflects 5204 

the use of the TA for high-explosive research, development, and testing.  Due to the isolated 5205 

nature of TA-15, buildings and structures are generally not visible to the public.  If viewed from 5206 

higher elevations to the west, the TA appears largely as wooded with only a scattering of 5207 

facilities located throughout.  MDAs N and Z and Firing Sites E-F and R-44 present a disturbed 5208 

appearance that would be indistinguishable from other facilities within TA-15 when viewed from 5209 

higher elevations to the west. 5210 

Technical Area 16.  TA-16 is in the southwestern corner of LANL and is bounded on the north 5211 

by Cañon de Valle and on the south by Water Canyon.  Most buildings and structures are in the 5212 

western part of the TA, with some facilities visible from West Jemez Road.  From the mountains 5213 

to the west, the TA appears as highly developed in the west, with development being replaced by 5214 

forests in the east.  Although portions of MDA R within and immediately adjacent to the High-5215 

Explosives Development Area are cleared of forest cover, some of the 11.5-acre (4.7-hectare) site 5216 

is wooded.  The 260 Outfall is generally tree covered. 5217 

Technical Area 21.  Facilities at TA-21 are on a mesa between Los Alamos Canyon to the south 5218 

and DP Canyon to the north.  Developed portions of the TA present an industrial appearance.  5219 

Undeveloped portions of the mesa remain vegetated with native grasses, shrubs, and small trees.  5220 

The canyons are wooded.  While portions of the site, particularly the water tower, can be seen 5221 

from locations along NM 502, the MDAs are not visible.  From higher elevations, developed 5222 

portions of TA-21 have an industrial appearance and would be visible, although the MDAs 5223 

would appear as cleared or grassy areas (DOE 1999e). 5224 

Technical Area 33.  TA-33, in the southeast corner of LANL, is bordered by the Rio Grande on 5225 

the east, TA-39 and TA-70 on the north, and Bandelier National Monument and Santa Fe 5226 

National Forest on the west.  Most of the TA is forested, although three small areas of 5227 

development are present.  As viewed from NM 4, the area would have a natural appearance.  5228 

MDAs D, E, and K are within these developed areas, each containing buildings, roads, and 5229 

parking lots; however, these areas are not visible to the public. 5230 

Technical Area 35.  This TA is part of a highly developed portion of LANL extending along the 5231 

upper 2.7 miles (4.3 kilometers) of Pajarito Road.  This area therefore presents the appearance of 5232 

a mosaic of industrial buildings and structures interspersed with forests along the mesa.  Views 5233 
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of TA-35 are generally blocked by trees and other development along Pajarito Road.  Mortandad 5234 

Canyon is wooded and has a natural appearance when viewed from a distance and from nearby. 5235 

Technical Area 36.  The largest LANL TA, TA-36 is traversed or bordered by several forested 5236 

canyons, including Pajarito, Threemile, Potrillo, and Fence Canyons.  Although TA-36 is largely 5237 

undeveloped and forested, that portion of the TA containing MDA AA includes several 5238 

buildings.  MDA AA is an open area, although it is not accessible to the public. 5239 

Technical Area 39.  Similar to other large TAs within this portion of LANL, TA-39 is largely 5240 

forested with pockets of development.  MDA Y is to the east of Ancho Road within a developed 5241 

area.  As with most other MDAs, the MDA is a cleared area that cannot be viewed by members 5242 

of the public. 5243 

Technical Area 49.  Only a small portion of TA-49 is developed, although several roads cut 5244 

through portions of the site.  Most of the TA is made up of scattered trees and shrubs with a 5245 

grassy understory.  Overall, the site has a natural appearance.  The MDAs are within the Frijoles 5246 

Mesa Site, which contains scattered buildings and roads.  The MDAs appear little different than 5247 

surrounding areas in that they are grass covered and contain scattered shrubs and trees. 5248 

Technical Area 50.  TA-50 is along Pajarito Road.  While much of the mesa along which the 5249 

road passes is forested, TA-50 is one of a series of TAs along the upper 2 miles (3.2 kilometers) 5250 

of the road within which development has taken place.  Thus, this area presents the appearance of 5251 

a mosaic of industrial buildings interspersed along a forested mesa.  Views of the area from a 5252 

distance are described in Chapter 4, Section 4.1.2, of this SWEIS.  TA-50 includes both portions 5253 

of the mesa and Mortandad Canyon.  Development has occurred on that portion of the site north 5254 

of Pajarito Road, with the remaining portions of the mesa and the canyon south of the road 5255 

remaining forested.  Although near views of TA-50 are industrial in nature, they are available 5256 

only to site personnel because Pajarito Road is closed to the public.  MDA C is along Pajarito 5257 

Road and appears as a fenced grassy field.  Future plans call for a landscape improvement buffer 5258 

to be planted along Pajarito Road (LANL 2001c). 5259 

Technical Area 54.  TA-54 is at the eastern end of Pajarito Road and borders both the San 5260 

Ildefonso Pueblo and White Rock.  While buildings and structures of the TA are visible from 5261 

higher elevations to the west, near views of many TA elements are limited, as Pajarito Road is 5262 

closed to the public.  However, the dominant feature of the site is the white domes of MDA G in 5263 

the eastern end of the TA.  These domes contrast with the natural landscape and can be seen for 5264 

many miles from locations in the Nambe-Española area and from locations in western and 5265 

southern Santa Fe (LANL 2004f).  They are visible from the lands of the San Ildefonso Pueblo.  5266 

The remaining portions of MDAs G and L are less visible from a distance, as they do not contain 5267 

similar structures. 5268 

Technical Area 61.  TA-61 is in the northern portion of LANL along East Jemez Road.  The TA 5269 

is bordered by Los Alamos Canyon to the north and Sandia Canyon to the south.  Although the 5270 

Los Alamos County Landfill is the largest facility in TA-61, the borrow pit is also a significant 5271 

feature.  The borrow pit is 2 miles (3.2 kilometers) east of the landfill.  Although much of TA-61 5272 

presents a forested appearance from higher elevations to the west, the borrow pit (and landfill) 5273 

would be visible as an area devoid of vegetation.  Yet the borrow pit is not visible from East 5274 
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Jemez Road because of its location relative to the road, trees bordering the road, and a small hill 5275 

on the north side of the pit. 5276 

Technical Area 73.  This TA is along the northern boundary of LANL next to NM 502 (East 5277 

Road).  The Los Alamos County Airport is north of the road and DP Canyon is south of it.  5278 

Views of the TA include those from the north across Pueblo Canyon and from East Road.  Views 5279 

from East Road include the airport to the north and undeveloped wooded areas to the south.  The 5280 

airport is visible from the subdivision to the west.  A visual assessment of this tract, made in 5281 

conjunction with the conveyance of land to Los Alamos County, determined that views of the 5282 

airport have moderate value, while those of DP Canyon have high value (DOE 1999e). 5283 

I.4.2 Geology and Soils 5284 

Geology, soils, and mineral resources at LANL are addressed in Chapter 4, Section 4.2, of the 5285 

SWEIS. 5286 

Geology.  LANL site geology consists primarily of a complex series of interlayered volcanic 5287 

deposits.  As discussed in Section 4.2, the degree of welding, induration, and fracturing of the 5288 

rocks at LANL plays an important role in slope stability and subsurface fluid flow.  These 5289 

characteristics are important because the MDAs have generally been cut to varying depths into 5290 

the upper units of the Tshirege Member of the Bandelier Tuff to varying depths.  This may 5291 

provide a groundwater flow conduit between disposed materials and subsurface permeable 5292 

rocks.  Depending on their location and existing constructed surfaces, certain MDAs may be 5293 

susceptible to erosion and surface failure (LANL 1999b). 5294 

Subunits of the Tshirege Member dip gently southeastward on the Pajarito Plateau.  The 5295 

paleotopography of the pre-Tshirege surface may strongly influence the direction of possible 5296 

groundwater flow and contaminant migration in subsurface units beneath the MDAs.  The 5297 

paleotopography of the pre-Otowi surface may influence the flow direction of potential perched 5298 

groundwater (DOE 1999a). 5299 

Soils.  A description of LANL soils was included in the 1999 SWEIS and is updated in Chapter 4, 5300 

Section 4.2.3, of this SWEIS.  This update includes a description of the soils, the effects of the 5301 

May 2000 Cerro Grande Fire, and the soil monitoring program.  In most cases, environmental 5302 

restoration activities would not affect native soils because MDAs and PRSs are in areas that have 5303 

already been disturbed by LANL activities.   5304 

Mineral Resources.  The only mineral resource being mined at LANL is crushed tuff from the 5305 

East Jemez Road borrow pit in TA-61.  The source material is the Tshirege member of the 5306 

Bandelier Tuff.  Other materials needed to support the corrective action or closure program for 5307 

LANL MDAs include soil to support vegetation and rock for erosion control.  Local offsite 5308 

sources and excess materials from LANL building construction are available. 5309 

I.4.3 Water Resources 5310 

Water resources are addressed in Chapter 4, Section 4.3, and Appendix E, Groundwater in the 5311 

Vicinity of LANL, of the SWEIS.  Appendix F, Environmental Sample Data, presents sample 5312 

information pertaining to water resources. 5313 
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Water resources in the LANL region include surface waters, sediments, floodplains, and 5314 

groundwater located on site, on adjacent properties, and extending to northern New Mexico 5315 

and southern Colorado.  The LANL area includes 15 regional watersheds (see Chapter 4, 5316 

Figure 4–12), with 12 watersheds crossing LANL boundaries.  Water resources were affected by 5317 

the 2000 Cerro Grande Fire in that it increased the potential for surface runoff and soil erosion in 5318 

burned areas (see Chapter 4, Section 4.3.1.7).  Water resources were the focus of many of the 5319 

investigations that have been performed at LANL.  Several historical investigations pertaining to 5320 

the LANL MDAs are summarized in the MDA Core Document (LANL 1999b).  LANL water 5321 

resources are a major focus of the Consent Order.  Investigations being performed in accordance 5322 

with the Consent Order are meant to fully characterize the nature, extent, fate, and transport of 5323 

contaminants that may have entered groundwater and surface water resources at LANL. 5324 

Surface Water.  Most canyons that drain the LANL site are dry for most of the year.  Surface 5325 

water in the area occurs primarily as short-lived or intermittent reaches of streams.  Perennial 5326 

surface water of varying lengths exists in Sandia, Pajarito, and Water Canyons, and Cañon de 5327 

Valle.  Many streams flow in response to only local precipitation or snowmelt.  While there is 5328 

minimal direct use of the surface water within LANL except by wildlife, streamflow may extend 5329 

beyond the LANL boundaries where there may be more direct use of the water.  LANL programs 5330 

manage several sources that may impact local water resources, such as liquid effluents 5331 

discharged through NPDES permitted outfalls, stormwater runoff, sediment transport, and dredge 5332 

and fill activities or other work within perennial, intermittent, or ephemeral watercourses.  LANL 5333 

personnel routinely monitor surface water, stormwater, and sediments as part of LANL’s ongoing 5334 

environmental monitoring and surveillance program, and the results are published annually. 5335 

Sediments occur in and along LANL’s canyons and watersheds, primarily as narrow bands of 5336 

canyon bottom deposits that can be transported by surface water flows, effluent discharges, 5337 

stormwater runoff, or flooding within canyons.  Past LANL activities have caused contamination 5338 

of sediments both on site and downstream, occurring primarily because of effluent discharge 5339 

from LANL outfalls and the transport of contaminated sediments from runoff and effluent flow.  5340 

Sediments in some watersheds and canyons were transported and redistributed downstream from 5341 

LANL after the Cerro Grande Fire.  An overview of sediment quality and contamination levels is 5342 

provided in Chapter 4, Section 4.3.1.5, of this SWEIS.  Investigation and, if necessary, 5343 

remediation of contaminated sediment at LANL is being conducted in conformance with the 5344 

Consent Order and other regulatory criteria. 5345 

Floodplains are normally dry land areas that can become inundated with surface waters during a 5346 

period of runoff due to precipitation or snowmelt.  The Cerro Grande Fire impacted the extent 5347 

and elevation of the floodplains in LANL canyons.  Several flood and sediment structures were 5348 

constructed as part of the emergency response to the fire.  Following the fire, floodplain 5349 

boundaries were remapped for all the major watersheds within LANL, as illustrated in Chapter 4, 5350 

Figure 4–15, of this SWEIS. 5351 

Groundwater.  Groundwater beneath the Pajarito Plateau is separated into alluvial groundwater 5352 

in the canyons, intermediate perched groundwater beneath some of the canyons and the western 5353 

portion of the plateau at depths of 100 to 750 feet (30.5 to 229 meters), and a regional aquifer at 5354 

depths of 600 to 1,200 feet below the surface of the plateau.  About 350 to 620 feet (107 to 189 5355 

meters) of unsaturated tuff, basalt, and low-moisture-content sediments separate the alluvial and 5356 



Appendix I – Major Material Disposal Area Remediation, Canyon Cleanups, and Other Consent Order Actions 
 
 

 
7/9/2007 Concurrence Draft I-209 

perched groundwater zones and the regional aquifer.  Table I–81 summarizes the approximate 5357 

depths of the regional groundwater table underneath the MDAs considered in this project-5358 

specific analysis, as well as the canyon watersheds associated with each MDA (LANL 1999b). 5359 

Table I–81  Watersheds and Depth to Regional Water by Material Disposal Area 5360 

Technical Area Material Disposal Area Watershed/Canyon Depth to Regional Water (feet) 

6 F Twomile 1,275 

8 Q Pajarito 1,200 

15 N Cañon de Valle 1,170 

15 Z Cañon de Valle 1,200 

16 R Cañon de Valle 1,240 

21 A DP 1,230 

21 B Los Alamos 1,300 

21 T DP 1,240 

21 U DP 1,220 

33 D Rio Grande 910 

33 E Chaquehui 760 

33 K Chaquehui 820 

35 X Ten Site 1,160 

36 AA Potrillo 770 

39 Y North Ancho 590 

49 AB Ancho 1,120 

50 C Ten Site 1,175 

54 G Pajarito, Cañada del Buey 900 

54 L Cañada del Buey 940 

Note:  To convert feet to meters, multiply by 0.3048 
Source:  LANL 1999b. 
 

Effluent discharge, natural spring discharge, and stormwater runoff create surface waters that 5361 

infiltrate into the alluvium of some canyons to create shallow, unconfined groundwater.  5362 

Discharge of radioactive effluents has caused alluvial groundwater contamination in DP, Los 5363 

Alamos, and Mortandad Canyons.  Other contaminants in Acid-Pueblo, Los Alamos, Mortandad, 5364 

Canada del Buey, Pajarito, Threemile, Water, Cañon de Valle, and Martin Canyons include 5365 

manganese, aluminum, molybdenum, perchlorate, nitrate, fluoride, dichlorobenzene, iron, 5366 

volatile organic compounds, hexahydro-1,3,5-trinitro-1,3,5-t (RDX), octahydro-1,3,5,7-5367 

tetranitro-1,3 (HMX), and high explosive degradation products (see Chapter 4, Section 4.3.2, of 5368 

this SWEIS). 5369 

Intermediate perched groundwater is often found beneath canyons having alluvial groundwater 5370 

and usually does not extend laterally beneath the mesas.  Intermediate perched zones may be 5371 

confined or unconfined, and may not be contiguous along the length of a canyon.  Some 5372 

intermediate perched groundwater contamination has been found, as summarized in Chapter 4, 5373 

Section 4.3.2, of this SWEIS.  Detected contaminants include tritium, strontium-90, perchlorate, 5374 

manganese, nitrate, HE, volatile organic compounds, HMX, RDX, TNT, barium, 5375 

tetrachloroethene, and trichloroethene. 5376 
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Regional groundwater flows toward the east and southeast to the Rio Grande.  Little natural 5377 

recharge occurs along the mesa tops where most LANL facilities and MDAs are located.  For the 5378 

past 5 years, LANL has been drilling and testing wells, monitoring wells, and modeling the 5379 

subsurface groundwater hydrology as part of its Hydrogeologic Work Plan (see Chapter 4, 5380 

Section 4.3.2, of the SWEIS).  Some contamination of the regional aquifer has occurred, as 5381 

summarized in Section 4.3.2.  LANL personnel conduct subsurface modeling addressing 5382 

contaminant transport pathways near water supply wells. 5383 

I.4.4 Air Quality and Noise 5384 

Chapter 4, Section 4.4, of the SWEIS presents a detailed discussion of the climate, current air 5385 

quality, and noise environments at LANL. 5386 

I.4.4.1 Climatology and Meteorology 5387 

The Los Alamos region has a semiarid, temperate mountain climate (DOE 1999a).  5388 

Climatological information presented in the 1999 SWEIS, and as updated for this SWEIS, has 5389 

been derived from measurements at the official Los Alamos meteorological weather station and 5390 

tower which is in TA-6.  Additional towers are located in TA-41, TA-49, TA-53, and TA-54, and 5391 

on Pajarito Mountain.  The locations of all six towers are shown in Chapter 4, Figure 4–19, of 5392 

this SWEIS. 5393 

Meteorological conditions are influenced by the Pajarito Plateau elevation.  For example, 5394 

temperatures in the Los Alamos area vary with altitude, averaging 5 degrees Fahrenheit 5395 

(3 degrees Celsius) higher in and near the Rio Grande Valley and 5 to 10 degrees Fahrenheit (3 to 5396 

5.5 degrees Celsius) in the Jemez Mountains.  The Los Alamos region is characterized by 5397 

seasonable, variable rainfall, with precipitation ranging historically from 10 to 20 inches (25 to 5398 

51 centimeters) per year.  The normal annual precipitation for Los Alamos from 1961 to 1990 5399 

was 19 inches (48 centimeters).  Annual precipitation rates within the county decline toward the 5400 

Rio Grande Valley.  For example, the Jemez Mountains receive over 25 inches (64 centimeters) 5401 

of precipitation annually, while normal precipitation for White Rock has been 14 inches 5402 

(34 centimeters).  About 36 percent of the annual precipitation for Los Alamos County and 5403 

LANL has resulted from thundershowers that occur in July and August.  Los Alamos County 5404 

wind speeds vary seasonally, but average 7 miles per hour (3 meters per second).  (Wind rose 5405 

information from the LANL meteorological stations is presented in Chapter 4, Section 4.4.1.1, of 5406 

this SWEIS.)  Thunder- and hailstorms are common in Los Alamos County, and lightning can be 5407 

frequent and intense.  Flash flooding is possible in arroyos, canyons, and low-lying areas 5408 

(DOE 1999a). 5409 

Since publication of the 1999 SWEIS, the LANL region has experienced a notable drought.  As 5410 

discussed in Chapter 4, Section 4.4.1, of this SWEIS, between 1995 and 2004, only 1 year (1997) 5411 

had above-average precipitation.  The drought facilitated the Cerro Grande Fire in May 2000. 5412 

A summary of the local climate data for MDAs as measured at the nearest LANL meteorological 5413 

station from each MDA is presented in Table I–82.  Mesas are typically sunnier and windier than 5414 

the canyons or slopes (LANL 1999b). 5415 
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Table I–82  Comparative Summaries for Los Alamos National Laboratory 5416 

Meteorological Stations with Nearby Material Disposal Areas 5417 

Average 
Temperature (oC) 

Average 
Temperature (oF) Meteorological 

Station Nearby MDAs Min Max Min Max 

Precipitation 
(inches per 

year) 

Winds 
(meters per 

second) 

Winds 
(miles per 

hour) a 

TA-6 F, Q, N, Z, R, 
X, C 

1.8 15 35 59 19.69 2.49 5.6 

TA-49 Y, AB 3.4 16 38 61 18.68 2.41 5.4 

TA-53 A, B, T, U 4.4 17 40 62 15.97 2.9 6.5 

TA-54 D, E, K, AA, 
G, L 

0.99 18 34 64 14.57 2.74 6.1 

oC = degrees Celsius, oF = degrees Fahrenheit, MDA = material disposal area, Min = minimum, Max = maximum,  
TA = technical area. 
Source:  LANL 1999b. 
 

I.4.4.2 Air Quality and Visibility 5418 

Air quality considerations include nonradiological air quality in terms of criteria pollutants such 5419 

as nitrogen dioxide, sulfur dioxide, and particulates; radiological air quality; and visibility.  Los 5420 

Alamos County, including LANL, is in attainment with all state ambient air quality standards and 5421 

with the National Ambient Air Quality Standards (see Chapter 4, Section 4.4.2.3, of this 5422 

SWEIS). As addressed in Chapter 4, Section 4.4.3, a long-standing and extensive program has 5423 

existed at LANL to ensure that possible radiological exposures of members of the public from air 5424 

emissions are maintained to levels as low as reasonably achievable below all applicable 5425 

standards.  Periodic environmental surveillance and compliance reports document compliance 5426 

with state, EPA, and DOE standards. 5427 

Visibility is measured according to a standard visual range.  Visibility has been monitored by the 5428 

National Park Service at Bandelier National Monument since 1988.  Average visibility from 5429 

1993 through 2002 ranged from 79 to 113 miles (127 to 182 kilometers) (LANL 2004f). 5430 

I.4.4.3 Noise, Air Blasts, and Vibration 5431 

The LANL noise, air blast, and vibration environment is discussed in Chapter 4, Section 4.4.5, of 5432 

this SWEIS.  Background sounds, vehicular traffic, routine operations, and high-explosives 5433 

testing contribute to noise levels.  Air blasts (air pressure waves or overpressures) are 5434 

intermittent, accompanying an explosive detonation, and may be heard by workers and the 5435 

public.  Most ground vibrations are from aboveground explosives research. 5436 

Sound intensity is expressed in decibels (dB) above the standard threshold of hearing.  Noise 5437 

levels at frequencies corresponding to maximum human sensitivity are used to set human limits 5438 

for auditory protection.  These frequencies are called A-weighted (after middle A and its 5439 

harmonics), and the sound intensity scale used for this purpose is given in dBA units. 5440 

Occupational exposures to noise are compared against a Threshold Limit Value established by 5441 

the Occupational Safety and Health Administration.  The Threshold Limit Value is the sound 5442 

level to which a worker may be exposed for a specified work period without probable adverse 5443 

effects on hearing.  The Threshold Limit Value for continuous noise is 85 dBA over 8 hours.  5444 
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The Threshold Limit Value for impulse (impact) noise over 8 hours is not fixed because the daily 5445 

allowed number of impulses depends on the level of each impulse.  No individual impulse should 5446 

exceed 140 dBA.  An action level of 82 dBA for both continuous and impulse noise over an 5447 

8-hour workday has been established at LANL.  Use of protective equipment is recommended 5448 

above the action level (DOE 2004b). 5449 

I.4.5 Ecological Resources 5450 

This section addresses the ecological setting (that is, terrestrial resources, wetlands, and 5451 

protected and sensitive species) of each of the technical areas listed in Table I–83.  Also 5452 

addressed are the potential transport and uptake of wastes by plants and animals.  Although there 5453 

are reaches of perennial streams on LANL, no fish species have been found within the LANL 5454 

boundaries. 5455 

Table I–83  Summary of Material Disposal Area and 5456 

Potential Release Sites Vegetation Zones 5457 

Technical Area Site Vegetation Zone 

Material Disposal Area 

6 F Ponderosa pine 

8 Q Grassland 

15 N Ponderosa pine 

15 Z Grassland 

16 R Ponderosa pine 

21 A Ponderosa pine 

21 B Ponderosa pine 

21 T Ponderosa pine 

21 U Ponderosa pine 

33 D Juniper savannah 

33 E Pinyon-Juniper woodland 

33 K Pinyon-Juniper woodland 

35 X Ponderosa pine 

36 AA Pinyon-Juniper woodland 

39 Y Pinyon-Juniper 

49 AB Ponderosa pine 

50 C Ponderosa pine 

54 G Pinyon-Juniper woodland 

54 L Pinyon-Juniper woodland 

Potential Release Site 

15 Firing Site E-F Grassland 

15 Firing Site R-44 Ponderosa pine 

16 260 Outfall (16-021(c)-99) Ponderosa pine 

61 Borrow pit Ponderosa pine 

73 Ashpile Ponderosa pine 

Discussions of threatened and endangered species concentrate on those species for which Areas 5458 

of Environmental Interest have been established.  These include the Mexican spotted owl, bald 5459 

eagle, and southwestern willow flycatcher.  Areas of Environmental Interest have been 5460 
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established in accordance with a habitat management plan.  An Area of Environmental Interest 5461 

essentially consists of a core zone containing important breeding or wintering habitat and a buffer 5462 

zone around the core area.  The buffer protects the area from disturbances that would degrade 5463 

the value of the core zone (LANL 1998b).  Ecological resources of LANL as a whole are 5464 

described in Chapter 4, Section 4.5, and vegetation zones are shown in Chapter 4, Figure 4–25, 5465 

of this SWEIS. 5466 

Ecological Resources of Technical Areas 5467 

Technical Area 6.  TA-6 is located primarily within the Ponderosa Pine Forest vegetation zone, 5468 

although areas along the north-facing slope of Sandia Canyon are included in the Mixed Conifer 5469 

Forest zone.  Vegetation typical of the Ponderosa Pine Forest zone includes ponderosa pine 5470 

(Pinnus ponderosa P&C Lawson), gambel oak (Quercus gambelii Nutt.), New Mexico locust 5471 

(Robinia neomexicana Gray), and pine dropseek (Blepharoneuron tricholepis [Torr.] Nash).  5472 

Located within the Ponderosa Pine Forest zone, MDA F is a grassy area of which portions are 5473 

fenced; thus, its use by wildlife would be limited largely to birds, small mammals, and reptiles.  5474 

Large mammals are excluded from much of the MDA because of fencing.  The Cerro Grande 5475 

Fire impacted TA-6 at severity levels varying from high to low-unburned.  The portion of the TA 5476 

containing MDA F burned at a low-unburned severity level (DOE 2000b).  There are no wetlands 5477 

within TA-6, although a narrow band of riparian vegetation exists along portions of the stream 5478 

channel of Twomile Canyon. 5479 

The southeastern portion of TA-6 is within the core and buffer zones of the Pajarito Canyon 5480 

Mexican spotted owl Areas of Environmental Interest.  TA-6 does not fall within the Area of 5481 

Environmental Interest for the bald eagle or southwestern willow flycatcher (LANL 2000c).  5482 

MDA F is not in either the core or buffer zone of the Mexican spotted owl. 5483 

Technical Area 8.  TA-8 falls primarily within the Ponderosa Pine Forest vegetation zone; 5484 

however, the portion of the TA within which MDA Q is located is categorized as Grassland.  5485 

Although the Cerro Grande Fire did not affect much of TA-8, its northeastern portion burned at a 5486 

low-unburned severity level and a small area in the extreme northeast corner at a high severity 5487 

level.  That portion of the TA containing MDA Q burned at a low-unburned severity level 5488 

(DOE 2000b).  There are no wetlands or aquatic resources within the immediate vicinity of 5489 

MDA Q, and no portion of TA-8 falls within any of the LANL Areas of Environmental Interest. 5490 

Technical Area 15.  As is the case for TA-8, TA-15 is primarily located within the Ponderosa 5491 

Pine Forest vegetation zone; however, areas within the central and southern part of the TA are 5492 

classified as Grasslands.  The Cerro Grande Fire affected about half of TA-15, burned at a low-5493 

unburned severity level.  At this level, seed sources are expected to remain viable (DOE 2000b).  5494 

MDA N and Firing Site E-F are located within the Grassland vegetation zone; however, all sites 5495 

are grassy areas located near buildings and roads.  One linear wetland is located in TA-15 within 5496 

Threemile Canyon; however, it is not close to any MDA or firing site.  This wetland is 0.3 acre 5497 

(0.1 hectare) in size and contains Baltic rush (Juncus balticus Willd.) and a number of grasses 5498 

(ACE 2005). 5499 

Portions of TA-15 are within the Pajarito Canyon, Threemile Canyon, and Water Canyon-Cañon 5500 

de Valle Mexican spotted owl Areas of Environmental Interest.  Core areas generally include the 5501 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
I-214 Concurrence Draft 7/9/2007 

canyons, while buffer zones include some of the mesas.  The areas containing the two firing sites 5502 

do not include either the core or the buffer zones for any of the spotted owl Areas of 5503 

Environmental Interest.  However, MDAs N and Z are within the buffer zone of the Water 5504 

Canyon-Cañon de Valle Area of Environmental Interest, with a small portion of MDA Z within 5505 

the core zone.  Areas of Environmental Interest for the bald eagle and southwestern willow 5506 

flycatcher do not include any portion of TA-15 (LANL 2000c). 5507 

Technical Area 16.  Vegetative cover within TA-16 is largely ponderosa pine; however, an area 5508 

of grassland occurs within the west-central part of the TA, and a mixed conifer forest occurs 5509 

along north-facing slopes of Cañon de Valle and Water Canyon.  Most development within 5510 

TA-16 has occurred within the Ponderosa Pine Forest vegetation zone.  Although the western 5511 

part of the TA was not burned during the Cerro Grande Fire, most of the remaining area burned 5512 

at a low-unburned severity level.  However, the central part of the TA burned at a medium 5513 

severity level (DOE 2000b).  At this level, seed stocks can be adversely affected and erosion can 5514 

increase because of the removal of vegetation and ground cover (DOE 2000b).  Within the 5515 

Ponderosa Pine Forest vegetation zone, MDA R and the 260 Outfall burned at a low-unburned 5516 

severity level.  Excepting those portions of MDA R and the outfall that are within and 5517 

immediately adjacent to the High-Explosives Processing Area, both PRSs are in forested areas 5518 

that provide habitat for species common to mixed conifer forests, including large mammals. 5519 

Two wetlands have been identified within TA-16; however, they are located a considerable 5520 

distance to the east of MDA R and the 260 Outfall.  These wetlands total 0.04 acre (0.02 hectare) 5521 

in size and contain Baltic rush and various grasses (ACE 2005). 5522 

Only the eastern portion of TA-16 is within the Water Canyon-Cañon de Valle Mexican spotted 5523 

owl Area of Environmental Interest.  Additionally, a very small area on the northern border of the 5524 

TA is within the buffer zone of the Pajarito Canyon Areas of Environmental Interest.  MDA R 5525 

and the 260 Outfall are not included in either Area of Environmental Interest.  No part of the TA 5526 

is included within Areas of Environmental Interest for the southwestern willow flycatcher or bald 5527 

eagle (LANL 2000c). 5528 

Technical Area 21.  About 20 percent of the TA is developed.  Although most of TA-21 is within 5529 

the Ponderosa Pine Forest vegetation zone, the more easterly portion of Los Alamos Canyon is 5530 

within the Pinyon-Juniper Woodland zone.  Wildlife within undisturbed portions of the TA 5531 

would be typical of those two zones (DOE 1999a).  The Cerro Grande Fire did not directly affect 5532 

TA-21 (DOE 2000b).  The MDAs are fenced grassy fields (except those portions of MDAs A 5533 

and B that are covered with asphalt); thus, wildlife would be limited to birds, small mammals, 5534 

and reptiles.  Large mammals are excluded from the MDAs because of fencing.  No wetlands 5535 

have been identified within TA-21 (ACE 2005). 5536 

TA-21 is entirely within the Los Alamos Canyon Area of Environmental Interest, with the 5537 

southern and eastern portions included within the core zone.  The MDAs are located within 5538 

developed areas of TA-21 that are within both the core and buffer zones of the Los Alamos 5539 

Canyon Areas of Environment Interest (LANL 2000c).  TA-21 does not include any portion of 5540 

the Areas of Environmental Interest for the bald eagle or southwestern willow flycatcher. 5541 
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Technical Area 33.  Although TA-33 is mostly within the Pinyon-Juniper Woodland vegetation 5542 

zone, the eastern part of the TA is within the Juniper Savannah zone at lower elevations near the 5543 

Rio Grande River.  The TA is largely undeveloped.  None of TA-33 was affected by the Cerro 5544 

Grande Fire (DOE 2000b).  Although only one small (0.01-acre [0.004-hectare]) wetland 5545 

dominated by cattails (Typha spp.) is within the TA, the TA borders the region’s most important 5546 

aquatic resource, the Rio Grande (ACE 2005).  MDAs D and K are within the Pinyon-Juniper 5547 

Woodland vegetation zone, while MDA E is within the Juniper Savannah vegetation zone.  All 5548 

three MDAs are located away from the wetland and river. 5549 

Being located near the Rio Grande River, the eastern portion of TA-33 is within portions of the 5550 

White Rock Canyon bald eagle Area of Environmental Interest.  Yet of the three MDAs within 5551 

the TA, only MDA D is within this Area of Environmental Interest; however, the MDA is within 5552 

the core zone.  Because bald eagles winter along White Rock Canyon adjacent to the Rio Grande, 5553 

the Area of Environmental Interest is considered occupied from November through March. 5554 

Technical Area 35.  TA-35 is entirely within the Ponderosa Pine Forest vegetation zone, but is a 5555 

highly developed area.  Yet the portions of the TA falling within Mortandad Canyon are in a 5556 

natural state and thus contain wildlife typical of ponderosa pine forests.  TA-35 burned at a low-5557 

unburned severity level during the Cerro Grande Fire (DOE 2000b).  The only wetland present 5558 

within TA-35 is located in the northwest corner of the TA and is an extension of a wetland 5559 

primarily located in TA-55.  This wetland is 1.2 acres (0.5 hectare) in size; coyote willow (Salix 5560 

exigua Nutt.), cattail, Baltic rush, and various sedges (Carex spp.) are some of the species present 5561 

(ACE 2005).  5562 

TA-35 is within the Pajarito Canyon and Sandia-Mortandad Canyon Mexican spotted owl Areas 5563 

of Environmental Interest.  While the southern portion of the TA is within the buffer zone of the 5564 

former Area of Environmental Interest, the entire TA is within either the buffer or core zone of 5565 

the latter Area of Environmental Interest.  5566 

Technical Area 36.  TA-36 is the largest TA at LANL and encompasses both Pinyon-Juniper 5567 

Woodland and Ponderosa Pine Forest vegetation zones.  The TA is largely undeveloped and 5568 

provides habitat suitable for species typical of both zones.  Only the very northern portion of 5569 

TA-36 was burned during the Cerro Grande Fire, at a low-unburned severity level (DOE 2000b).  5570 

Although MDA AA is generally within the Pinyon-Juniper Woodland vegetation zone, it is 5571 

within a developed portion of the TA.  It therefore provides minimal wildlife habitat.  Although 5572 

not situated in the immediate area of MDA AA, a series of nine wetlands are within TA-36 along 5573 

Pajarito Canyon.  These wetlands total 15.2 acres (6.2 hectares).  Plants found within these 5574 

wetlands include coyote willow, Baltic rush, sedges, common spike rush (Eleocharis palustris 5575 

(L.) Roemer & Schultes), American speedwell (Veronica americana Schwein. ex Benth), and 5576 

cattail.  There are no aquatic resources near MDA AA. 5577 

TA-36 includes portions of the buffer and core zones of the Pajarito Canyon, Threemile Canyon, 5578 

and Water Canyon-Cañon de Valle Mexican spotted owl Areas of Environmental Interest.  5579 

However, MDA AA is not within any of these three Areas of Environmental Interest 5580 

(LANL 2000c). 5581 
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Technical Area 39.  Although most of TA-39 is in a Pinyon-Juniper Woodland vegetation zone, 5582 

the northwestern part of the TA includes an area of grassland and ponderosa pine forest on the 5583 

north-facing slopes of Water and Ancho Canyons.  Because the area is largely undeveloped, 5584 

wildlife typical of each vegetation zone is expected.  TA-39 was not impacted by the Cerro 5585 

Grande Fire (DOE 2000b).  MDA Y is within the Pinyon-Juniper Woodland portion of the TA; 5586 

however, it is a cleared area along Ancho Road that provides little wildlife habitat.  There are no 5587 

wetlands or aquatic resources in TA-39. 5588 

The northern portion of TA-39 includes both buffer and core zones of the Water Canyon-Cañon 5589 

de Valle Mexican spotted owl Area of Environmental Interest.  MDA Y is located in the central 5590 

portion of the TA and does not fall within this Area of Environmental Interest (LANL 2000c). 5591 

Technical Area 49.  TA-49 contains three separate vegetation zones—Ponderosa Pine Forest, 5592 

Pinyon-Juniper Woodland, and Grassland.  In general, Ponderosa Pine Forest is found on north-5593 

facing canyon slopes, while Pinyon-Juniper Woodland is present in the eastern quarter of the TA 5594 

and Grassland occupies the remainder of the area. 5595 

The TA is largely in a natural state with a few scattered buildings at the Frijoles Mesa Site.  5596 

Wildlife using the TA would include species typical of each vegetation zone.  TA-49 was largely 5597 

unaffected by the Cerro Grande Fire because only the northern edge of the TA burned at a low-5598 

unburned severity level (DOE 2000b).  MDA AB is in the Frijoles Mesa Site in the central 5599 

portion of the TA and is presently within the Grassland vegetation zone.  The separate MDA AB 5600 

areas are grass covered with scattered shrubs and trees.  There are no wetlands within TA-49. 5601 

The northern part of TA-49 is within both the buffer and core zones of the Water Canyon-Cañon 5602 

de Valle Mexican spotted owl Area of Environmental Interest.  It does not include portions of the 5603 

Areas of Environmental Interest for the bald eagle or southwestern willow flycatcher.  The 5604 

northern elements of MDA AB are within the buffer zone of the Mexican spotted owl Area of 5605 

Environmental Interest (LANL 2000c). 5606 

Technical Area 50.  TA-50 is within the Ponderosa Pine Forest vegetation zone.  Although most 5607 

of the area north of Pajarito Road has been developed, the area south of the road is in a more 5608 

natural state.  During the Cerro Grande Fire, the entire TA burned at a low-unburned severity 5609 

level (DOE 2000b).  Wildlife within undeveloped portions of the TA would be typical of 5610 

ponderosa pine forests (DOE 1999a).  MDA C is a relatively large grassy area that is fenced.  5611 

Wildlife would be limited to small mammals, birds, and reptiles.  There are no wetlands within 5612 

TA-50. 5613 

TA-50 is within both the core and buffer zones of the Pajarito Canyon Mexican spotted owl Area 5614 

of Environmental Interest and the buffer zone of the Sandia-Mortandad Canyon Area of 5615 

Environmental Interest.  MDA C falls within the buffer zone of both Mexican spotted owl Areas 5616 

of Environmental Interest.  TA-50 does not include portions of the Areas of Environmental 5617 

Interest for the bald eagle or southwestern willow flycatcher (LANL 2000c). 5618 

Technical Area 54.  TA-54 is primarily within the Pinyon-Juniper Woodland vegetation zone; 5619 

however, a ponderosa pine forest occurs on the north-facing slope of Cañada del Buey.  Wildlife 5620 

using the TA would include species typical of both vegetation zones.  Although most of the area 5621 
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was untouched by the Cerro Grande Fire, the northwestern portion of the TA burned at a low-5622 

unburned to medium severity level.  At a medium severity level, seed stocks can be adversely 5623 

affected and erosion can increase because of the removal of vegetation and ground cover 5624 

(DOE 2000b).  MDAs G and L are disturbed areas having minimal ground cover, and each is 5625 

enclosed by a fence.  Thus, wildlife would be limited to small mammals, birds, and reptiles.  5626 

Large mammals are excluded from the MDAs because of fencing.  Although a series of wetlands 5627 

occur along Pajarito Canyon (see the description of TA-36), none are found within any of the 5628 

MDAs (Marsh 2001). 5629 

A portion of TA-54 is within the core and buffer zones of the southwestern willow flycatcher 5630 

Areas of Environmental Interest; however, the Area of Environmental Interest is restricted to the 5631 

canyon and does not include any part of the MDAs.  Areas of Environmental Interest for the 5632 

Mexican spotted owl and bald eagle do not encompass any part of TA-54 (LANL 2000c). 5633 

Technical Area 61.  TA-61, including the borrow pit, falls within the Ponderosa Pine Forest 5634 

vegetation zone.  Although wildlife within undeveloped portions of the TA would be typical of 5635 

ponderosa pine forests, the borrow pit lacks cover and therefore suitable habitat for wildlife.  5636 

Most of TA-61 was unaffected by the Cerro Grande Fire.  However, the very eastern portion of 5637 

the TA, including the borrow pit area, burned at a low-unburned severity level (DOE 2000b).  5638 

There are no wetlands or aquatic resources within the borrow pit site.  However, the largest 5639 

contiguous wetland on LANL, the Sandia wetland, is south of the Los Alamos County Landfill.  5640 

This wetland is dominated by cattails.  In 2000, it encompassed 3.5 acres (1.4 hectares), a 5641 

48 percent reduction in size from 1996; presently, it covers 3 acres (1.2 hectares) (Bennett, 5642 

Keller, and Robinson 2001; ACE 2005).   5643 

TA-61 is within the buffer and core zones of both the Los Alamos Canyon and Sandia-5644 

Mortandad Canyon Mexican spotted owl Area of Environmental Interest.  The borrow pit is 5645 

within the buffer zone of the former and the core zone of the latter (LANL 2000c).  TA-61 does 5646 

not fall within the Area of Environmental Interest for the bald eagle or southwestern willow 5647 

flycatcher (LANL 2000c). 5648 

Technical Area 73.  TA-73 is covered by ponderosa pine forest and pinyon-juniper woodland in 5649 

the east.  Wildlife using the TA would include species typical of both vegetation zones such as 5650 

mule deer and elk (DOE 1999a).  The TA was not burned by the Cerro Grande Fire 5651 

(DOE 2000b).  There are no perennial surface watercourses within the TA.  There are no 5652 

wetlands in TA-73 (ACE 2005). 5653 

TA-73 is within the Los Alamos Canyon Mexican spotted owl Area of Environmental Interest.  5654 

A small section of the southeastern part of the TA is within the core zone, while the remaining 5655 

portions of TA-73 are within the buffer zone.  TA-73 does not encompass any part of the Areas 5656 

of Environmental Interest for the southwestern willow flycatcher or bald eagle (LANL 2000c). 5657 

Potential Transport and Uptake of Wastes 5658 

The ecological setting of the MDAs affects the potential for transport and uptake of radioactive 5659 

and chemical constituents.  Animals may burrow into disposal units, excavating contaminated 5660 

materials and providing conduits for moisture to the waste.  Plants can grow roots into disposal 5661 
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units, incorporating contaminants that may be dispersed to surface soil when the plants defoliate. 5662 

Plants can also reduce erosion of disposal unit covers and remove moisture from the soil that 5663 

could otherwise percolate into disposal units.  Typical plant species common to the Pajarito 5664 

Plateau have average measured root depths ranging from less than 0.3 feet (0.1 meters) to greater 5665 

than 5 feet (1.6 meters).  Typical indigenous burrowing animals have average measured burrow 5666 

depths ranging from about 0.3 feet (0.1 meters) to nearly 10 feet (3.0 meters) (LANL 1999b). 5667 

I.4.6 Human Health 5668 

Chapter 4, Section 4.6, of this SWEIS discusses measures taken at LANL to maintain the quality 5669 

of human health for both workers and the public.  Chapter 4, Figures 4–26 and 4–27 illustrate 5670 

radiation doses to populations and maximally exposed individuals from 1993 through 2005. 5671 

I.4.7 Cultural Resources 5672 

Cultural resources are human imprints on the landscape and are defined and protected by Federal 5673 

laws, regulations, and guidelines.  Cultural resources within LANL and its region are classified 5674 

as archaeological resources, historic buildings and structures, and traditional cultural properties.  5675 

Cultural resources at LANL are addressed in Chapter 4, Section 4.7, of this SWEIS.  This section 5676 

summarizes the cultural resources of each of the technical areas addressed in Section I.4.1.1.  5677 

Cultural resources are not expected within the MDAs themselves because all MDAs are highly 5678 

disturbed areas. 5679 

I.4.7.1 Archaeological Resources and Historic Buildings and Structures 5680 

Technical Area 6.  Twelve archaeological resource sites have been identified within TA-6.  5681 

These sites include rock features, an artifact scatter, a one- to three-room structure, structures, 5682 

wagon road segments, water control features, and a fence.  Four of the 12 archaeological sites are 5683 

eligible for listing in the National Register of Historic Places, 5 are of undetermined status, and 5684 

3 are not eligible.  There is one historic structure eligible for listing in the National Register of 5685 

Historic Places, the “concrete bowl” in TA-6.  There are seven cultural resource sites in the 5686 

vicinity of MDA F. 5687 

Technical Area 8.  TA-8 contains 11 archaeological sites, including lithic scatters, a wagon road 5688 

segment artifact scatters, a lithic and ceramic scatter, and a historic structure.  Of these sites, 5689 

four are eligible for listing in the National Register of Historic Places, 1 is of undetermined 5690 

eligibility, 1 is not eligible, and 5 have not been evaluated for their eligibility.  Six historic 5691 

buildings in TA-8 are eligible for listing in the National Register of Historic Places.  Three are 5692 

located near MDA Q.  Only one cultural resource site is in the vicinity of MDA Q. 5693 

Technical Area 15.  TA-15 contains numerous cultural resource sites; thus, this section identifies 5694 

only those sites within about a 1,000-foot (305-meter) radius of each MDA and firing site.  There 5695 

are 9 archaeological sites in the vicinity of MDA N, 7 sites in the vicinity of MDA Z, 11 sites in 5696 

the vicinity of Firing Site E-F, and 3 sites in the vicinity of Firing Site R-44.  These sites include 5697 

Pueblo roomblocks, a plaza Pueblo, a water control structure, one- to three-room structures, 5698 

cavates, a lithic scatter, and a rock shelter.  Of these features, thirteen are eligible for listing in the 5699 

National Register of Historic Places, 4 are not eligible, and 14 have yet to be formally assessed 5700 
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for their eligibility.  Two historic buildings in TA-15 are eligible for listing in the National 5701 

Register of Historic Places.  One of these buildings is within the R-44 SWMU.  However, there 5702 

are 26 additional significant buildings that have yet to be assessed for National Register of 5703 

Historic Places eligibility. 5704 

Technical Area 16.  Although TA-16 contains a fairly large and diverse number of cultural 5705 

resource sites, only two are in the vicinity of MDA R and the 260 Outfall.  One site is a lithic 5706 

scatter of undetermined prehistoric affiliation.  One site is an archaeological site that has not been 5707 

formally evaluated for National Register of Historic Places eligibility, but is considered not 5708 

eligible for listing.  However, there is a historic process building that is eligible and is situated 5709 

about 1,300 feet (400 meters) south of MDA R and the 260 Outfall.  There are also other 5710 

archaeological sites and National Register of Historic Places-eligible buildings within the TA, 5711 

but none are in the vicinity of MDA R or the 260 Outfall. 5712 

Technical Area 21.  Five archaeological sites have been identified within TA-21.  These sites 5713 

include a cavate, a rock shelter, trails or stairs, and an enclosure.  These sites are eligible for 5714 

listing on the National Register of Historic Places.  One of the historic trails passes close to MDA 5715 

B.  Sixteen buildings and structures eligible for listing in the National Register of Historic Places 5716 

are located within TA-21, a number of which are near the MDAs. 5717 

Technical Area 33.  Similar to TA-15, TA-33 contains numerous cultural resource sites.  Thus, 5718 

the following discussion addresses only those resources in the vicinity of each MDA.  There is 5719 

one archaeological site near MDA D, six near MDA E, and three near MDA K.  Archaeological 5720 

sites in the vicinities of the MDAs include Pueblo roomblocks, one- to three-room structures, a 5721 

lithic scatter, a cavate, rock shelters, and rock features.  Four of these sites are eligible for listing 5722 

in the National Register of Historic Places, one is not eligible, and two are of undetermined 5723 

eligibility.  Seven National Register of Historic Places-eligible buildings and structures are in 5724 

TA-33.  Additionally, there are other potentially significant historic buildings that have not yet 5725 

received eligibility assessments. 5726 

Technical Area 35.  TA-35 does not contain any known archaeological sites, but does include 5727 

one building eligible for listing in the National Register of Historic Places.  There are other 5728 

potentially significant historic buildings that have not been assessed for National Register of 5729 

Historic Places eligibility. 5730 

Technical Area 36.  Because TA-36 contains numerous archaeological sites, only those resources 5731 

within the vicinity of MDA AA are addressed.  The three cultural resource sites identified near 5732 

MDA AA include a one- to three-room structure, a rock shelter, and lithic and ceramic scatters.  5733 

None of the sites have been formally assessed for eligibility for listing in the National Register of 5734 

Historic Places; however, without further evaluation, one is deemed to be eligible and the other 5735 

two are deemed to be of undetermined eligibility.  One structure, north of MDA AA, is eligible 5736 

for listing on the National Register of Historic Places.  There are other potentially significant 5737 

historic buildings that have not been assessed for National Register of Historic Places eligibility. 5738 

Technical Area 39.  TA-39 is the second largest TA at LANL and contains numerous 5739 

archaeological sites; thus, only those in the vicinity of MDA Y are addressed.  Seven 5740 

archaeological sites are in or near MDA Y.  These resources include lithic and ceramic scatters, 5741 
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rock features, cavates, and a rock shelter.  None of the sites have been formally determined to be 5742 

eligible for listing in the National Register of Historic Places; however, they are all deemed 5743 

eligible or potentially eligible for listing.  To date, no building or structure in TA-39 has been 5744 

formally determined eligible for listing in the National Register of Historic Places.  However, 5745 

there are other potentially significant historic buildings that have not yet been reviewed for 5746 

eligibility. 5747 

Technical Area 49.  As with other large TAs on LANL, TA-49 contains numerous archaeological 5748 

sites; thus, only those resources in the vicinity of MDA AB are summarized in this section.  5749 

Forty-four archaeological sites are near MDA AB and include rock art, rock features, rock 5750 

shelters, lithic scatters, one- to three-room structures, Pueblo roomblocks, and plaza Pueblos.  5751 

Twelve of the 44 cultural resource sites have been formally declared eligible or potentially 5752 

eligible for listing on the National Register of Historic Places, 1 is not eligible, and 31 are of 5753 

undetermined status.  Two buildings eligible for listing in the National Register of Historic 5754 

Places are in TA-49; both are in the general vicinity of MDA AB.  There is one additional 5755 

potentially significant historic building that has not yet been assessed for eligibility. 5756 

Technical Area 50.  TA-50 contained a single archaeological site and historic structure south of 5757 

MDA C that was eligible for listing on the National Register of Historic Places.  This site has 5758 

been excavated.  Currently, there are no buildings or structures in TA-50 eligible for listing.  5759 

However, there are several potentially significant historic buildings that have yet to be reviewed 5760 

for National Register of Historic Places eligibility. 5761 

Technical Area 54.  Because TA-54 has many cultural resource sites, only those resources within 5762 

the vicinity of MDAs G and L are addressed.  There are 22 cultural resource sites near MDA G 5763 

and 10 near MDA L.  Of the cultural resource sites near MDA G, 7 have been excavated within 5764 

the MDA area and 1 partially excavated within Zone 4.  Fifteen of the sites are eligible for listing 5765 

on the National Register of Historic Places.  The 10 sites near MDA L are also eligible for listing 5766 

on the National Register of Historic Places.  Sites include lithic scatters, rock art, rock shelters, 5767 

cavates, Pueblo roomblocks, plaza Pueblos, one- to three-room structures, and pit structures.  5768 

Twenty-eight sites are eligible for listing in the National Register of Historic Places.  A number 5769 

of prehistoric sites were within MDA G; however, these were examined by archaeologists before 5770 

its development.  No buildings or structures in TA-54 have been evaluated for National Register 5771 

of Historic Places eligibility.  There are, however, four potentially significant historic buildings 5772 

within TA-54. 5773 

Technical Area 61.  TA-61 contains six archaeological sites.  These sites include a trail and 5774 

stairs, a number of cavates, and a historic structure.  Four of the archaeological sites are eligible 5775 

for listing in the National Register of Historic Places.  Two sites are of undetermined eligibility.  5776 

There are no cultural resources in the immediate vicinity of the borrow pit.  No buildings or 5777 

structures within TA-61 are eligible for listing in the National Register of Historic Places. 5778 

Technical Area 73.  Nine archaeological sites have been identified within TA-73, including lithic 5779 

and ceramic scatters, a cavate, a one- to three-room structure, a Pueblo roomblock, garden plots, 5780 

and trails or stairs.  Four of the archaeological sites are eligible for listing in the National 5781 

Register of Historic Places.  Two are not eligible, and three are of undetermined status.  None of 5782 

the cultural resource sites within TA-73 are near the ashpile.  Two historic buildings within 5783 
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TA-73 are eligible for listing on the National Register of Historic Places.  One of these, a storage 5784 

building, is in the vicinity of the ashpile.  There are several other potentially significant historic 5785 

buildings within TA-33 that have yet to be assessed for National Register of Historic Places 5786 

eligibility.   5787 

I.4.7.2 Traditional Cultural Properties 5788 

A traditional cultural property is a significant place or object associated with historical and 5789 

cultural practices or beliefs of a living community rooted in the community’s history and is 5790 

important in maintaining the community’s continuing cultural identity.  Within LANL’s 5791 

boundaries, there are ancestral villages, shrines, petroglyphs, sacred springs, trails, and traditional 5792 

use areas that could be identified by Pueblo and Athabascan communities as traditional cultural 5793 

properties.  See Chapter 4, Section 4.7.3, for a discussion of traditional cultural properties.  Some 5794 

of the cultural resources addressed above may also be considered important in maintaining the 5795 

continuing cultural identity of the local pueblo communities and so are considered traditional 5796 

cultural properties. 5797 

I.4.8 Socioeconomics and Infrastructure 5798 

Socioeconomics and infrastructure are addressed in Chapter 4, Section 4.8, of this SWEIS and 5799 

summarized below. 5800 

I.4.8.1 Socioeconomics 5801 

Socioeconomic impacts are defined in terms of changes to the demographic and economic 5802 

characteristics of a region.  The number of jobs created could affect regional employment, 5803 

income, and expenditures.  Job creation is characterized by (1) construction-related jobs that tend 5804 

to be short in duration and transient, and thus less likely to impact public services; and 5805 

(2) operation-related jobs that would last longer and could thus create additional service 5806 

requirements.  Chapter 4, Section 4.8.1, of this SWEIS summarizes, in the LANL region, 5807 

economic characteristics, demographic characteristics, regional income, housing, local 5808 

transportation, and the growth in recent years of the LANL-affiliated workforce.  LANL currently 5809 

has about 13,500 employees.  These employees have had a positive economic impact on northern 5810 

New Mexico. 5811 

I.4.8.2 Infrastructure 5812 

Site infrastructure includes the physical resources required to support the construction and 5813 

operation of LANL facilities (see Chapter 4, Section 4.8.2).  Utility infrastructure encompasses 5814 

the electrical power, natural gas, steam, and water supply systems at LANL.  Electrical service to 5815 

LANL is supplied through a cooperative arrangement with Los Alamos County, the Los Alamos 5816 

Power Pool.  DOE operates a natural-gas-fired steam and electrical power generating plant within 5817 

TA-3, capable of producing up to 20 megawatts of power.  The natural gas system includes a 5818 

high-pressure main and distribution system to Los Alamos County and pressure-reducing stations 5819 

at LANL buildings.  Over 90 percent of the gas used at LANL is used for heating.  The Los 5820 

Alamos water production system consists of 14 deep wells, 153 miles (246 kilometers ) of main 5821 
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distribution lines, pump stations, and storage tanks.  The system supplies potable water to all of 5822 

the county, LANL, and Bandelier National Monument. 5823 

I.4.9 Waste Management 5824 

LANL has a well-developed infrastructure and extensive facilities for managing radioactive, 5825 

toxic, and hazardous materials.  Many facilities are in TA-50 and TA-54 and include treatment of 5826 

liquid radioactive and hazardous wastes; solid radioactive waste through measures such as 5827 

dewatering or compaction; hazardous wastes (particularly characteristic wastes) through methods 5828 

such as neutralization or reaction to eliminate reactivity concerns; and high explosive-5829 

contaminated material, often by burning.  LANL has facilities to characterize the radioactive and 5830 

hazardous content of the waste.  Some wastes are stored on site, including some low-level 5831 

radioactive, TSCA, and hazardous wastes, as well as transuranic wastes.  Stored transuranic 5832 

wastes are being retrieved for repackaging and shipment to WIPP.  Additional information is in 5833 

Chapter 4, Section 4.9, of this SWEIS. 5834 

Solid waste disposal capacity will exist at LANL on a temporary basis.  LANL and Los Alamos 5835 

County have both used a solid waste landfill located within TA-61.  Established in 1974, the 5836 

landfill must close to comply with solid waste management regulations administered by NMED 5837 

(LANL 2005d).  The landfill is expected to operate through June 2008 (LAC 2007).  A solid 5838 

waste transfer station will be located at the existing county landfill.  Access to the landfill is via 5839 

East Jemez Road (LANL 2005d).  LANL nonhazardous waste will be processed through this new 5840 

transfer station, and municipal and LANL waste will be transported to a location outside of Los 5841 

Alamos County.  Waste will be collected, processed, and transferred into larger trucks before 5842 

being shipped off site.  Management and operation of the transfer station will be by Los Alamos 5843 

County (LANL 2005a). 5844 

The only operating low-level radioactive waste disposal facility at LANL is at Area G in TA-54.  5845 

Disposal of mixed low-level radioactive waste is not authorized, although disposal of waste 5846 

containing PCBs occurs.  Low-level radioactive waste disposal operations will be expanded 5847 

initially into  Zone 4 of TA-54, an expansion of about 30 acres (12 hectares), and then as 5848 

necessary into Zone 6 of TA-54 (72 acres total).  This expansion was addressed in Volume II 5849 

(Project-Specific Siting and Construction Analyses) of the 1999 SWEIS (DOE 1999a) (see 5850 

Appendix H, Section H.3).  The disposal units at Zone 4 would contain shafts for wastes 5851 

requiring special controls (such as remote-handled-waste or wastes containing biological hazards 5852 

or PCBs), as well as several pits or trenches for routine wastes.  Assuming a delivery rate of 5853 

2,600 to 3,900 cubic yards (2,000 to 3,000 cubic meters) of waste per year, Zone 4 should be able 5854 

to provide disposal capacity for 40 to 60 years (LANL 2005h). 5855 

I.4.10 Transportation 5856 

Motor vehicles are the primary means of transportation at LANL (see Chapter 4, Section 4.10).  5857 

Principal access routes to each of the MDAs and PRSs listed in Table I–80 are listed in 5858 

Table I–84.  The principal access road to the TA-61 borrow pit is East Jemez Road. 5859 
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Table I–84  Principal Access Routes to Material Disposal Areas and Selected Solid 5860 

Waste Management Units 5861 

TA MDA or SWMU Principal Access Comments 

6 MDA F Twomile Mesa 
Road 

Terminates in TA-40 to the west; intersects with Anchor Ranch Road 
and West Jemez Road (NM 501) to the east.   

8 MDA Q Anchor Ranch 
Road 

Intersects with West Jemez Road to the southwest. 

15 MDA N R-Site Road Intersects with Anchor Ranch Road to the west.  Anchor Ranch Road 
intersects with West Jemez Road to the southwest.  

15 MDA Z 
SWMUs E-F, 
R-44 

 Intersects with R-Site Road to the north. 

16 MDA R K-Site Road Intersects with Anchor Branch Road.   

16 SWMU 260 Outfall K-Site Road Intersects with Anchor Ranch Road. 

21 MDAs A, B, T, U DP Road Intersects just to the west of TA-21 with NM 502 in the Los Alamos 
Townsite. 

33 MDAs D, E, K NM 4  

35 MDA X and other 
nearby SWMUs 

Pecos Drive Intersects with Pajarito Road in TA-50. 

36 MDA AA Potrillo Drive Intersects with Pajarito Road in TA-18. 

39 MDA Y NM 4  

49 MDA AB Frijoles Mesa 
Drive 

Intersects with NM 4 to the west. 

50 MDA C Pajarito Road Passes through TA-50 and intersects with NM 501 (East and West 
Jemez Roads) to the east and NM 4 to the west. 

54 MDAs G and L Mesita del Buey 
Road 

Intersects with Pajarito Road in the northern area of TA-54.  Pajarito 
Road intersects with NM 501 (East and West Jemez Roads) to the east 
and NM 4 to the west. 

73 Ashpile East Road  

TA = technical area, MDA = material disposal area, SWMU = solid waste management unit, NM = New Mexico. 
 

Figure I–25 shows many of the principal transportation routes within LANL.  Materials such as 5862 

concrete or fill dirt could be delivered using NM 4 to the west or NM 502 to the east.  Waste and 5863 

materials moved within LANL would be transported mainly over NM 501 (East and West Jemez 5864 

Roads), NM 502, NM 4, and Pajarito Road.  Much of the waste sent off site from LANL for 5865 

treatment or disposal may be transported over NM 502 to the east (Figure I–26).  NM 502 5866 

intersects with NM 30 in San Ildefonso.  NM 30 passes north to Española.  NM 502 continues 5867 

east, interesting with US 285/84.  US 285/84 is routed north to Española and south to Santa Fe, 5868 

where it intersects with I-25.  A new Santa Fe bypass connects with US 285/84 north of Santa Fe 5869 

and passes to the northwest of Santa Fe, connecting with I-25 west of Santa Fe.  I-25 connects 5870 

with I-40 in Albuquerque to the south. 5871 

The primary route designated by the State of New Mexico for radioactive and other hazardous 5872 

material shipments to and from LANL is the 40-mile (64-kilometer) corridor between LANL and 5873 

I-25 at Santa Fe.  This route passes through the Pueblos of San Ildefonso, Pojoaque, Nambe, and 5874 

Tesuque and along the northern segment of Bandelier National Monument (DOE 1999a). 5875 
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 5876 

Figure I–25  Major Transportation Routes within Los Alamos National Laboratory 5877 

5878 
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 5878 

Figure I–26  Major Transportation Routes Outside of Los Alamos National Laboratory 5879 
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I.4.11 Environmental Justice 5880 

As summarized in Chapter 4, Section 4.11, of this SWEIS, a majority of residents (54 percent) in 5881 

the eight potentially affected counties surrounding LANL designated themselves as minorities in 5882 

the 2000 Census.  Hispanics and American Indians composed approximately 91 percent of the 5883 

minority population.  The percent of low-income population residing in these counties was 5884 

reported to be approximately 13 percent in the 2000 census, compared to nearly 18 percent of the 5885 

total population of New Mexico. 5886 

Estimates of transportation impacts are based on an assumed route from LANL heading east on 5887 

NM 502 and south toward I-25 passes through San Ildefonso, Pojoaque, Nambe, and Tesuque 5888 

Pueblo lands. 5889 

The Pueblo of San Ildefonso is a minority-dominated community and had a median household 5890 

income of $30,457 in the 2000 census.  About 12.4 percent of the families lived below the 5891 

poverty level.  The median household income in Pojoaque was $34,256, with 11.3 percent of 5892 

families living below the poverty level (DOE 2004b). 5893 

I.5 Environmental Consequences 5894 

The major options considered in this appendix are No Action, Capping, and Removal.  As the 5895 

LANL environmental restoration project continues, so do operational and decommissioning 5896 

activities at LANL.  These activities may have environmental benefits and detriments, and will 5897 

generate wastes requiring treatment and disposal.  DD&D of structures in TA-18 and TA-21 is 5898 

addressed in Appendix H, Sections H.1 and H.2.  Wastes projected from recovery of transuranic 5899 

waste from storage are addressed in Section H.3.  Total wastes from all sources are addressed in 5900 

Chapter 5, Section 5.9, of this SWEIS. 5901 

I.5.1 Land Resources 5902 

Resources include land use and the visual environment (physical characteristics, air quality, light 5903 

pollution). 5904 

I.5.1.1 No Action Option 5905 

Under the No Action Option, LANL would continue its environmental restoration project at 5906 

levels as described for the Expanded Operations Alternative in the 1999 SWEIS (DOE 1999a). 5907 

I.5.1.1.1 Land Use  5908 

Continuing LANL’s environmental restoration project would reduce the amount of land and 5909 

property at LANL that is contaminated with radioactive or hazardous constituents.  There would 5910 

be a wider range of options for future use of this land and property.  However, many, if not most, 5911 

of the PRSs being addressed under LANL’s environmental restoration project are near other 5912 

operating facilities.  Operation of these facilities, and the missions conducted within the TAs 5913 

containing these facilities, are largely independent of remediation actions for individual PRSs.  5914 

Therefore, continuing the environmental restoration project would probably not change many 5915 

basic restrictions such as control of access to LANL and particular TAs.  Restrictions would 5916 
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probably continue consistent with security or safety needs.  Nonetheless, within the context of the 5917 

overall LANL mission and that for particular TAs, continuing the environmental restoration 5918 

project could result in expanded options for some lands and property.   5919 

I.5.1.1.2 Visual Environment 5920 

Continuing LANL’s environmental restoration project should generally improve visual resources 5921 

as older structures and signage warning of possible hazards are removed for lack of need, and 5922 

areas are revegetated.  But there could be some temporary, short-term reductions in the visual 5923 

environment.  For example, vegetative covers over small portions of land being remediated may 5924 

be removed.  But this visual effect would be temporary until vegetation is restored.  Small 5925 

quantities of dust could be generated, which could slightly reduce visual quality.  But dust 5926 

generation would be localized and temporary and could be mitigated. 5927 

But the large domes at Area G in TA-54 would remain until operations associated with the 5928 

domes (such as transuranic waste storage) are completed and Area G is closed.  The domes 5929 

contrast with the natural landscape and can be seen from the Nambe-Española area, from areas in 5930 

western and southern Santa Fe, and from lands of the San Ildefonso Pueblo.  Recovery of 5931 

aboveground stored waste is planned for completion by the end of FY 2012.  DD&D of 5932 

structures in Area G will be performed in three phases during FY 2010, FY 2012, and FY 2014, 5933 

to be completed early in FY 2015 (see Appendix H, Section H.3, of this SWEIS). 5934 

I.5.1.2 Capping Option 5935 

I.5.1.2.1 Land Use 5936 

Site Investigations.  Consent Order investigation programs such as well installation and 5937 

monitoring will not change the designated land use in the TAs where the investigations take 5938 

place.  Wells or other monitoring equipment should not require significant dedication of land 5939 

once installed.  However, there may be temporary commitments of land to construct the 5940 

investigation systems.  For example, installation of a well may require temporary clearing of 5941 

several hundred square feet of vegetation.  But this resource commitment would be short lived.  5942 

Following well installation, the affected land would be allowed to return to its original condition.  5943 

Remediation of MDAs.  Because the Capping Option would stabilize rather than remove existing 5944 

contamination, future use of the MDAs would remain restricted.  At present, most MDAs are 5945 

open areas that are fenced and excluded from any use other than safely maintaining inventories of 5946 

waste.  In the future, the MDAs would continue to be surveyed and maintained to protect public 5947 

health and safety and the environment. 5948 

Although 37 acres (15 hectares) of TA-21 either have been or will be conveyed to Los Alamos 5949 

County, conveyance of most of TA-21 has been deferred.  Many of the structures in TA-21 will 5950 

be removed (see Appendix H, Section H.2).  Yet because capping would stabilize rather than 5951 

remove existing contamination, development within the TA would be restricted.  The MDAs are 5952 

within areas designated as No Development Zone (Hazard).  This designation is expected to 5953 

continue under the Capping Option. 5954 
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Capping the MDAs within TA-54 would result in no significant change to current restrictions on 5955 

accessing the land comprising the MDAs.  Overall, those portions of TA-54 currently used as 5956 

waste management areas would still be used for that purpose.  If some of the transuranic waste 5957 

currently stored in the Area G shafts is left in place (see Section I.3.3.2.1.2.2), then long-term 5958 

institutional controls (which include land use restrictions, signage, and other controls) may be 5959 

needed, as called for in 40 CFR Part 191. 5960 

The Capping Option would maintain the commitment of roughly 110 acres (45 hectares) of land 5961 

as waste disposal areas.  In addition, the Capping Option would involve the temporary 5962 

commitment of land to support capping activities; following capping, the land would be 5963 

remediated as needed and made available for other uses.  As addressed in Section I.3.6.5, 5964 

temporary support areas may include project management areas, areas for parking personal 5965 

vehicles, areas for temporarily storing any wastes that may be generated, and areas for 5966 

stockpiling bulk materials.  Project management areas are expected to be small, involving total 5967 

commitment of only a few acres for all MDAs.  For most MDAs, personal vehicles could 5968 

probably be parked at existing facilities; little additional parking capacity should be needed.  5969 

Because capping MDAs is expected to generate only small quantities of waste, only a few acres 5970 

would be temporarily affected as waste storage areas. 5971 

The largest temporary commitment of land would be for temporary storage of bulk capping 5972 

materials.  Assuming that capping requires the temporary storage of a 6-month supply of 5973 

materials at each MDA, then 37 to 81 acres (15 to 33 hectares) of land could be temporarily 5974 

affected.76   5975 

Remediation decisions at the MDAs may involve a combination of measures (some portions 5976 

capped; some portions removed).  Activities at TA-21 will include DD&D as well as MDA 5977 

remediation, which may in combination temporarily affect up to 130 acres (53 hectares).   5978 

Remediation of Other PRSs.  Removal of contamination at PRSs such as Firing Sites E-F and  5979 

R-44 at TA-15 would probably not result in significant changes in land use.  Remediating the 5980 

firing sites would not independently change the operational mission assigned to TA-15, and the 5981 

land use classification would remain High-Explosive Testing.  Remediating the 260 Outfall 5982 

would result in no change in land use; TA-16 is expected to remain as LANL’s high explosive 5983 

processing area, with attendant security restrictions.  Similarly, action to remediate groundwater 5984 

and surface water contamination within canyons (or elsewhere) would not by itself change 5985 

current land use within the TAs containing these canyons. 5986 

Remediation of PRSs may directly affect several acres of land on an annual basis, assuming that 5987 

remediation involves removal of contamination from the affected area.  Additional acreage may 5988 

be temporarily committed to support remediation.  For example, removal operations at surface 5989 

contamination sites such as firing sites may require the temporary establishment of management 5990 

areas (including management trailers) or waste storage and processing areas.  Remediation of 5991 

subsurface volatile organic compound plumes will require temporary commitment of small 5992 

quantities of land for extraction or offgas treatment systems.  Installation of subsurface barriers 5993 

such as slurry walls or permeable reactive barriers will require temporary areas for project 5994 

                                                 
76 Includes capping contaminated areas in TA-49. 
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management, equipment parking, and bulk materials storage.  Possible installation of 5995 

groundwater pump-and-treat systems may require a temporary commitment of land for 5996 

equipment installation.  Operation of the systems would require temporary dedication of land for 5997 

pumping equipment, treatment systems, plumbing, and temporary water storage. 5998 

Borrow Pit.  Use of the borrow pit on East Jemez Road in TA-61 as a source for capping 5999 

materials would result in no changes to the current land use category for the TA (Physical and 6000 

Technical Support and Reserve). 6001 

I.5.1.2.2 Visual Environment 6002 

Site Investigations.  Consent Order investigation programs will have some visual impacts.  There 6003 

would be temporary clearing or vegetation disruption to construct the investigation systems.  6004 

Installing a well may require temporary clearing of several hundred square feet of land.  But 6005 

visual impacts would be short lived.  Cleared or disrupted areas would be allowed to return to 6006 

their original condition.  Site monitoring and sample collection systems would be unobtrusive. 6007 

Remediation of MDAs.  Capping the MDAs would have short-term visual impacts.  It would 6008 

require stripping or disrupting the existing vegetative cover over the MDAs, placing cover 6009 

materials in compacted lifts, and providing for revegetation.  But not all land would be affected 6010 

at the same time, and many of the MDAs are not readily visible by the public.   6011 

The Capping Option would involve placement of final covers on up to 110 acres (45 hectares) of 6012 

LANL property containing MDAs and landfills.  However, because capping would take place 6013 

over a period of 10 years of different times within different TAs, a much smaller area would be 6014 

affected during any single year.  In addition to presenting a disturbed appearance, there could be 6015 

temporary visual impacts of suspended dust.  These impacts could be mitigated using water 6016 

sprays or other techniques. 6017 

In addition, there would be areas temporarily affected by support operations needed to construct 6018 

the caps.  In addition to small project management areas for MDAs requiring remediation, there 6019 

would be areas used by site workers for parking personal vehicles, as well as areas used for 6020 

temporary management of waste or demolition debris, or temporary storage of bulk materials 6021 

such as crushed tuff.  These areas would have an industrial appearance.  However, it is probable 6022 

that most of the areas so affected would be in previously disturbed areas, and because most 6023 

MDAs are near existing LANL facilities, parking areas may already largely exist, meaning no 6024 

change in existing appearance.   6025 

The average affected will depend on regulatory decisions, operational needs, and related LANL 6026 

activities.  Remediation decisions for the MDAs may involve a combination of measures.  6027 

Activities at TA-21 will include DD&D as well as MDA remediation, which may temporarily 6028 

impact up to 130 acres (53 hectares). 6029 

After capping is completed for most MDAs, there would be only minor changes in visual 6030 

resources.  Once the MDAs are capped, those visible from higher elevations to the west would 6031 

have the same grassy appearance as they had before capping began.  Support areas would be 6032 

remediated as needed.  But similar to the No Action Option, there would be a noticeable 6033 
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improvement at Area G within TA-54, where a grassy field would eventually replace the visually 6034 

intrusive white domes.  This replacement would improve views from the Jemez Mountains, the 6035 

Pueblo of San Ildefonso, and as far away as the towns of Española and Santa Fe.   6036 

If some of the transuranic waste currently stored in the Area G shafts is left in place (see 6037 

Section I.3.3.2.1.2.2), then long-term institutional controls may be needed as called for in 6038 

40 CFR Part 191.  Passive institutional controls would include markers or other devices intended 6039 

to warn against unauthorized intrusion into the disposal area, and these markers or devices, 6040 

which would be designed to be long lasting, may be visible at a distance.   6041 

Remediation of Other PRSs.  Visual impacts associated with remediating other PRSs would 6042 

depend on their location and the nature and extent of the contamination.  For example, the firing 6043 

sites in TA-15 are in a restricted, wooded area.  Because removal of contamination would 6044 

involve surface recovery rather than excavation, minimal damage to existing vegetation would 6045 

probably occur.  Remediating the 260 Outfall would require partial clearing and excavating some 6046 

areas.  Any visual impacts of dust or particulate matter that may be suspended from remediation 6047 

operations could be mitigated.  Remediation of subsurface volatile organic compound plumes 6048 

would require installation of vapor removal and treatment systems that would be small and 6049 

visually unobtrusive.  Installation of subsurface barriers such as slurry walls or permeable 6050 

reactive barriers would require temporary disruption of land, but affected land could be 6051 

revegetated as needed.  Possible use of groundwater pump-and-treat systems may result in a 6052 

temporary industrial appearance at the remediation sites, given the possible need for pumping 6053 

equipment, treatment systems, plumbing, and temporary water storage.  These systems should be 6054 

relatively compact, however.   6055 

In any event, several acres of land may be annually visually affected through continued 6056 

remediation of dozens of LANL PRSs.  Individual affected areas would be generally small, and 6057 

many would be in locations not routinely accessed by the public.  Once remediation is complete, 6058 

the affected areas would quickly return to a similar appearance, when viewed from afar, to that 6059 

before remediation was initiated. 6060 

Borrow Pit.  Visual impacts may be associated with operation of the borrow pit in TA-61 to 6061 

provide fill for MDA capping.  Quantities of fill and other materials needed to cap the MDAs 6062 

would be large.  To obtain the required fill, the small hill that currently screens the pit from 6063 

observation from East Jemez Road may require removal.  Thus the pit, which is a cleared area 6064 

several acres in size, may become visible from East Jemez Road.  There could also be visual 6065 

impacts of suspended dust from borrow pit operation.  These impacts could be mitigated using 6066 

water sprays or other techniques.  (See Section I.5.4.2.1 for an estimate of the quantities of dust 6067 

raised from borrow pit operation.) 6068 

I.5.1.3 Removal Option 6069 

I.5.1.3.1 Land Use 6070 

Site Investigations.  Impacts on land use under the Removal Option would be the same for site 6071 

investigations as under the Capping Option.   6072 
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Removal of MDAs.  Under the Removal Option, there would be fewer restrictions on land use 6073 

than under the Capping Option.  Capping the MDAs is expected to cover about 110 acres 6074 

(45 hectares) of land, which would be retained as exclusion areas for radioactive waste.  6075 

Removing the MDAs could free the land occupied by the MDAs for other purposes.  Any buffer 6076 

area surrounding the MDAs could also be used for other purposes. 6077 

But implementation of the Removal Option may not cause major changes in the designated uses 6078 

of the TAs containing MDAs.  Operating or inactive contaminated facilities would remain near 6079 

MDAs C, G, and L.  Assuming complete removal at MDAs A, T, and U, there may be residual 6080 

stabilized contamination after other, nearby, structures are removed (see Appendix H, 6081 

Section H.2).  After removal of MDA AB, other nearby PRSs in TA-49 may remain.  A similar 6082 

situation exists at the other, smaller, MDAs.  While future use of the remediated sites is not yet 6083 

known, it is likely that the land would be reused to support existing and future LANL missions. 6084 

The Removal Option would involve the temporary commitment of land to support removal 6085 

operations; following removal, the land would be remediated as needed and be made available 6086 

for other uses.  Temporary support areas may include project management areas; areas for 6087 

parking personal vehicles; areas for temporary storage of waste; capacity for storing bulk 6088 

materials such as excavation spoil; and capacity for waste hazard identification, waste 6089 

processing, or characterization.  Project management area requirements will be probably small 6090 

for most MDAs.  Larger area commitments may be needed for removal of large MDAs such as 6091 

MDA C or G.  For most MDAs, personal vehicles could probably be parked at existing facilities.  6092 

However, removal of MDA G could require a large work force, which may require development 6093 

of additional capacity for vehicle parking.   6094 

It is expected that removing the MDAs could require up to 63 acres (25 hectares) for temporary 6095 

storage or management of mostly low-activity bulk waste.  Assuming that removing the MDAs 6096 

requires the temporary storage of a 6-month supply of spoil, then the Removal Option would 6097 

temporarily affect up to 99 acres (40 hectares) of land for bulk material storage.  An additional 10 6098 

to 22 acres (4 to 9 hectares) would be temporarily affected for capping remaining disposal units 6099 

in Area G and small areas in TA-49.  Also, 84 acres (34 hectares) may be needed to site several 6100 

hazard identification, waste processing, or characterization facilities around LANL.  However, 6101 

because removal would take place over a period of 10 years at different times within different 6102 

TAs, smaller areas than those estimated above would be affected annually. 6103 

Remediation decisions for the MDAs may involve a combination of measures.  Remediation will 6104 

be coordinated with other LANL activities such as DD&D.  Combined DD&D and MDA 6105 

remediation at TA-21 may temporarily affect up to 130 acres (53 hectares).   6106 

Remediation of Other PRSs.  The Removal Option is expected to have the same effect on land 6107 

use for other LANL PRSs as the Capping Option. 6108 

Borrow Pit.  The Removal Option is expected to have the same effect on land use for the TA-61 6109 

borrow pit as the Capping Option.   6110 
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I.5.1.3.2 Visual Environment 6111 

Site Investigations.  Visual impacts of the Removal Option would be the same for site 6112 

investigations as under the Capping Option.   6113 

Remediation of MDAs.  Under the Removal Option, many of the larger MDAs may be exhumed 6114 

under containment structures similar to those used for transuranic waste recovery at TA-54.  (The 6115 

investigation and remediation program at MDA B will be conducted under containment 6116 

structures.)  These structures would be visible from greater distances than would the MDAs 6117 

under the Capping Option, but their presence would be temporary.  After waste removal is 6118 

completed, the structures would be removed and the backfilled excavations revegetated.  MDAs 6119 

not exhumed under containment structures would present a disturbed appearance while removal 6120 

takes place.  However, after removal is complete, the excavations would be backfilled and 6121 

revegetated. 6122 

As under the Capping Option, implementation of the Removal Option would temporarily visually 6123 

affect land used to support removals.  Support activities could include management and staging 6124 

areas; waste inspection, treatment, packaging, and storage areas; equipment decontamination 6125 

areas; parking areas for worker vehicles; and areas for bulk storage of materials such as exhumed 6126 

soil.  The amount of acreage so affected would depend on regulatory decisions, operational 6127 

needs, and other LANL infrastructure and activities.  Remediation decisions for the MDAs may 6128 

involve a combination of measures, as contemplated for MDA B within TA-21.  DD&D and 6129 

MDA remediation within TA-21 may temporarily impact up to 130 acres (53 hectares).   6130 

The Removal Option would probably cause smaller visual impacts of suspended dust than the 6131 

Capping Option.  Waste removal at the larger MDAs may occur within containment structures, 6132 

and air exhausted from these structures would be filtered.   6133 

Remediation of Other PRSs.  The Removal Option is expected to have the same visual impacts 6134 

for other LANL PRSs as the Capping Option. 6135 

Borrow Pit.  Visual impacts may be associated with operation of the borrow pit in TA-61 to 6136 

provide backfill for the excavated MDAs.  Quantities of fill would be large and comparable to 6137 

those required under the Capping Option (see Section I.5.1.2.2).  To obtain the required fill, the 6138 

small hill that currently screens the pit from observation from East Jemez Road may require 6139 

removal.  Thus the pit, a cleared area several acres in size, may become visible from East Jemez 6140 

Road.  The potential for visual impacts of suspended dust would be comparable to those under 6141 

the Capping Option.   6142 

I.5.2 Geology and Soils 6143 

Resource areas of interest are:  (1) the possibility of geological effects on MDAs and other PRSs; 6144 

(2) soil contamination; and (3) the need for soil, rock, and similar materials for MDA 6145 

remediation.  Site investigations conducted under the Consent Order, as well as LANL 6146 

surveillance and maintenance programs for nuclear environmental sites, should have little or no 6147 

effect on these resource areas. 6148 



Appendix I – Major Material Disposal Area Remediation, Canyon Cleanups, and Other Consent Order Actions 
 
 

 
7/9/2007 Concurrence Draft I-233 

I.5.2.1 No Action Option 6149 

Under the No Action Option, concerns identified at the MDAs and all other PRSs at LANL from 6150 

erosion or other mass-wasting processes would be addressed.  But action to address the long-term 6151 

protection of the MDAs from erosion and other possible mass-wasting damage would not occur 6152 

consistent with the schedules in the Consent Order. 6153 

The environmental restoration project would continue to address contamination in soil or other 6154 

media at the LANL PRSs.  But the activities of LANL environmental restoration project 6155 

activation would not necessarily be consistent with the schedules or priorities of the Consent 6156 

Order. 6157 

The TA-61 borrow pit would continue to operate at existing levels.   6158 

I.5.2.2 Capping Option 6159 

Geological Effects.  Covers for the MDAs would be contoured and provided with runon and run-6160 

off control measures consistent with their design.  In addition, soils adjacent to or beneath the 6161 

waste may be affected by construction of vertical or subwaste horizontal containment walls.  The 6162 

final designs of the covers would follow completion of the corrective measure studies being 6163 

performed for the Consent Order.  The corrective measure studies would include conceptual 6164 

models of each MDA that would consider long-term geologic processes such as cliff retreat. 6165 

Soil Contamination.  Other than that existing as a gas or vapor, contamination within the 6166 

subsurface of the MDAs and in the immediate vicinities would be fixed in place.  Capping would 6167 

not by itself address any contamination existing as vapor within soil, such as volatile organic 6168 

compounds or tritium as a gas or vapor.  However, soil vapor volatile organic compounds can be 6169 

removed and treated using unobtrusive equipment that would be compatible with the installed 6170 

evapotranspiration covers (see Section I.3.3.2.2.4).  Remediation of the firing sites, the outfalls, 6171 

and other PRSs would address existing soil contamination at these PRSs. 6172 

Borrow Pit.  Under the Capping Option, the MDAs would be capped in place using 6173 

evapotranspiration covers.  To construct these covers, from 750,000 to 2,000,000 cubic yards 6174 

(570,000 to 1,500,000 cubic meters) of crushed tuff may be needed through 2016, assuming that 6175 

all such material is obtained from the TA-61 borrow pit.  (From 370,000 to 930,000 cubic yards 6176 

(280,000 to 710,000 cubic meters) of crushed tuff would be needed through 2011.)  The site 6177 

containing the borrow pit covers 43 acres (17 hectares).  Assuming an excavation depth of 6178 

50 feet (15 meters), excavating 750,000 cubic yards (570,000 cubic meters) of tuff would create a 6179 

hole 9.3 acres (3.8 hectares) in size, while excavating 2,000,000 cubic yards (1,500,000 cubic 6180 

meters) of tuff would create a 50-foot (15-meter) hole roughly 25 acres (10 hectares) in size. 6181 

Alternatively, the required fill for the MDA covers may be partially obtained from offsite 6182 

sources, at additional cost and transportation impacts.  In addition to fill, construction of the 6183 

MDA covers through 2016 would require 440,000 to 460,000 cubic yards (340,000 to 6184 

350,000 cubic meters) of additional rock, gravel, topsoil, and other bulk materials from local 6185 

sources.  The total quantity of crushed tuff, rock, and other bulk materials needed through 2016 6186 

would range from 1.2 to 2.5 million cubic yards (0.92 to 1.9 million cubic meters). 6187 
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I.5.2.3 Removal Option 6188 

Geological Effects.  Complete removal of the MDAs would eliminate concern about the 6189 

susceptibility of the MDAs to erosion or other geological processes.  For partial removal of 6190 

MDAs, there would be residual, but reduced, concerns because high-concentration pockets of 6191 

contamination would be removed. 6192 

Soil Contamination.  This option would greatly reduce existing soil contamination in the vicinity 6193 

of the MDAs.  Contamination existing as a soil or gas would also be largely eliminated.  6194 

Remediation of the firing sites, outfalls, sediments in canyons, and other PRSs would address 6195 

existing soil contamination at these PRSs. 6196 

Borrow Pit.  Under the Removal Option, the waste in all MDAs considered in this appendix 6197 

would be removed.  Roughly 1,300,000 cubic yards (990,000 cubic meters) of backfill would be 6198 

needed to replace the excavated waste and contamination, as well as 61,000 cubic yards 6199 

(47,000 cubic meters) of rock, gravel, topsoil, and other bulk materials obtained from local 6200 

sources.  In addition, from 190,000 to 510,000 cubic yards (150,000 to 390,000 cubic meters) of 6201 

crushed tuff would be needed for capping the remaining disposal units at Area G in TA-54, plus 6202 

160,000 cubic yards (120,000 cubic meters) of additional bulk materials from local sources.  6203 

Roughly 31,000 to 84,000 cubic yards (24,000 to 64,000 cubic meters) of crushed tuff, and 2,600 6204 

to 7,000 cubic yards (2,000 to 5,400 cubic meters) of additional materials may be needed to cap 6205 

other landfills, and contaminated areas such as those in Areas 6 and 12 of TA-49.  A total of 1.6 6206 

to 1.9 million cubic yards (1.2 to 1.5 million cubic meters) and about 220,000 cubic yards 6207 

(170,000 cubic meters) of rock, gravel, and other bulk materials would be needed, or about 1.8 to 6208 

2.2 million cubic yards (1.4 to 1.7 million cubic meters) of combined tuff, rock, and other bulk 6209 

materials. 6210 

Assuming that the crushed tuff would be obtained from the TA-61 borrow pit, then removal of 6211 

up to 1,900,000 cubic yards (1,500,000 cubic meters) of material from the pit would create a 6212 

50-foot (15-meter) hole, 24 acres (9.7 hectares) in size.  The demands on the borrow pit would be 6213 

comparable to those under the Capping Option and could, again, be reduced by obtaining some 6214 

backfill from other local sources. 6215 

I.5.3 Water Resources 6216 

Possible impacts on surface water and groundwater resources would be addressed as part of any 6217 

required corrective measure evaluation to be performed for MDAs and other PRSs in accordance 6218 

with the Consent Order.  A corrective measure evaluation for an MDA would consider 6219 

alternatives, including capping and removal, two bounding options for MDA remediation that are 6220 

considered in this appendix. 6221 

I.5.3.1 No Action Option 6222 

I.5.3.1.1 Surface Water 6223 

Under the No Action Option, surface water quality would be gradually improved as continuing 6224 

corrective measures are performed on LANL PRSs.  There would be fewer risks to surface water 6225 

because sources of contamination in soil and sediments would be stabilized in place or removed. 6226 
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I.5.3.1.2 Groundwater 6227 

Gradual improvements to groundwater quality would occur. 6228 

Investigative and monitoring programs have long existed at LANL to assess the presence of 6229 

contaminants, and to obtain information needed to predict impacts on water resources.  6230 

Investigations have addressed radionuclide transport beneath pits at MDA G, tritium transport 6231 

around disposal shafts at MDA G, volatile organic compound transport at MDA L and MDA G, 6232 

and plutonium transport at MDA T.  Investigations intended to characterize vadose zone 6233 

hydrologic conditions have included injection well tests, natural tracer analyses, chloride 6234 

measures, stable isotope measurements, and in situ moisture monitoring (LANL 1999b). 6235 

In compliance with an earlier version of DOE’s Radioactive Waste Management Order, 6236 

DOE 435.1 (DOE 2001), a performance assessment and a composite analysis were issued in 6237 

1997 for the Area G low-level radioactive waste disposal facility in TA-54 (LANL 1997).  The 6238 

performance assessment addresses all waste projected to be disposed of at Area G following 6239 

September 25, 1988, while the composite analysis addresses all sources of radioactive material 6240 

within the disposal area that may cause impacts on a hypothetical future member of the public.  6241 

The performance assessment and composite analysis are of interest because of the large inventory 6242 

of radionuclides within Area G.  The results of the analyses are summarized in Table I–85 and 6243 

represent projected exposures to members of the public over the next 1,000 years (LANL 1999b). 6244 

Table I–85  Material Disposal Area G Performance Assessment and Composite Analysis 6245 

Summary Results 6246 

Inventory Analysis Location 
Calculated Peak Dose 

(millirem per year) 
Performance Objective 

(millirem per year) 

Performance assessment Air pathway Cañada del Buey 6.6 × 10-3 10 

Composite analysis All pathways Cañada del Buey 5.8 30 to 100 

Performance assessment Groundwater 
protection 

White Rock 
Pajarito Canyon 

3.5 × 10-5 4 

Performance assessment All pathways White Rock 
Pajarito Canyon 

1.0 × 10-4 25 

Composite analysis All pathways White Rock 
Pajarito Canyon 

7.2 × 10-3 a 30 to 100 

a Projected dose from the groundwater pathway alone was 1.2 × 10-5 millirem in a year at the receptor exposure location, 
which is farther from the disposal area than that assumed for the performance assessment. 

Source:  LANL 1999b. 
 

With respect to the groundwater pathway, the model used for the analyses considered transport of 6247 

contaminants from leachate vertically downward through the vadose zone to the regional aquifer 6248 

or laterally to the perched alluvial groundwater in Pajarito Canyon, where the contaminants may 6249 

be transported downward to the regional aquifer.  The analytical point of compliance for the 6250 

performance assessment is the boundary of the operational (post-September 1988) disposal site.  6251 

The analytical point of compliance of the composite analysis is the boundary of the area assumed 6252 
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to be controlled in the future (LANL 1997).77  The doses were calculated assuming the 6253 

continuation of the existing temporary disposal covers at Area G. 6254 

The performance assessment and composite analysis for Area G are being revised.  Work being 6255 

done at LANL to develop conceptual models of the hydrogeology and numerical models of 6256 

groundwater flow under the Pajarito Plateau will be incorporated into the revised performance 6257 

assessment and composite analysis and will be applicable to future modeling efforts such as 6258 

those used to develop remediation alternatives for the MDAs in corrective measure evaluations.  6259 

Many of the more recent efforts to develop these conceptual models were published in an 6260 

August 16, 2005, online publication of Vadose Zone Journal.  Journal articles are summarized in 6261 

Appendix E of this SWEIS. 6262 

Researchers developing improved conceptual models have postulated low rates of downward 6263 

migration based on low rates of infiltration (for example, 0.04-0.08 inches [1-2 millimeters] per 6264 

year) at LANL mesa tops, particularly in the eastern part of LANL (Birdsell et al. 1999, 2000, 6265 

2005; Kwicklis et al. 2005).  A newly generated infiltration map for the Los Alamos area has 6266 

been constructed using estimates of infiltration at points in upland areas, as well as estimates of 6267 

streamflow losses and gains along canyon bottoms (Kwicklis et al. 2005).  Although infiltration 6268 

rates of less than 0.08 inches (2 millimeters) per year were estimated for mesa tops, larger 6269 

infiltration rates were estimated at higher elevations in the Sierra de los Valles (for example, 6270 

greater than 25 millimeters per year in mixed conifer areas to greater than 7.9 inches 6271 

(200 millimeters) per year for areas having aspen).  Canyon bottom infiltration rates depend on 6272 

the size and elevation of the canyon’s watershed and on the history of effluent discharge.  6273 

Canyon infiltration rates can range from those that are not significantly different from 6274 

surroundings mesa tops  to several hundred millimeters per year (Kwicklis et al. 2005). 6275 

Either by increased matrix flow or fracture flow, flow focusing can cause flow and contaminant 6276 

migration to increase above that otherwise predicted.  For example, LANL staff point out that 6277 

although mesa tops exhibit low infiltration, rates can become high in mesa top areas that contain 6278 

faults or have become “disturbed” in some manner (for example, areas covered with asphalt or 6279 

located in drainage diversions).  Such anomalous (non-“background”) infiltration rates should be 6280 

considered in risk assessments of disturbed areas (Kwicklis et al. 2005).  In the more extreme 6281 

cases, the net infiltration rate has been estimated to be as high as 12 inches (300 millimeters) per 6282 

year (Birdsell et al. 2005, Table 1). 6283 

(Birdsell et al. 2005) describes conditions, and the results from disturbances, at two dry mesas, 6284 

Mesita del Buey and Frijoles Mesa.  At Mesita del Buey, downward fluxes vary with depth and 6285 

across the mesa and are estimated to range from 0.001 to 0.2 inches (0.03 to 6 millimeters) per 6286 

year.  The estimates were made using volumetric moisture content and chloride data 6287 

(Newman 1996) from four boreholes and from numerical modeling (Birdsell et al. 2000).  6288 

Further, the four boreholes have depth intervals where fluxes are smaller than 1 millimeter per 6289 

year.  Chloride-based residence times range from 1,300 to 17,000 years (Newman 1996).  These 6290 

estimates of flux and residence time indicate very little water movement. 6291 

                                                 
77The dose (7.2 × 10-3 millirem per year) calculated for the composite analysis was almost all contributed from surface water 

pathways.  Most of the dose was attributed to inhalation of resuspended contaminated sediments and ingestion of vegetables 
contaminated with sediment (by way of rain splash) (LANL 1999a). 
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But there is evidence that dry mesa conditions can change when the water balance is perturbed; 6292 

for example, when water is added to the soil from wastewater lagoons or stormwater diversion 6293 

ditches.  Focused runoff from an asphalt pad near a borehole on Mesita del Buey caused ponding 6294 

in a localized area.  Moisture content measurements in the borehole showed increasing water 6295 

content as deep as 24 meters (roughly 80 feet) in less than 10 years after the ponding was 6296 

initiated (Birdsell et al. 2005). 6297 

Dry conditions at Frijoles Mesa are similar to those at Mesita del Buey (that is, estimated 6298 

infiltration rates are 0.3 to 2 millimeters per year, based on chloride data from a 210-meter 6299 

borehole).  At MDA AB on Frijoles Mesa,  hydrodynamic testing was performed in 1960 and 6300 

1961 at the bottoms of numerous deep shafts that had been backfilled with sand and crushed tuff. 6301 

One area at MDA AB was paved with asphalt in 1961 in an attempt to minimize surface 6302 

contamination.  But the asphalt inhibited evapotranspiration and dammed surface water along its 6303 

edge.  In 1975, the asphalt pad over a backfilled shaft collapsed, leaving a 6 × 7 × 4 foot 6304 

(1.8 × 0.9 × 1.2 meter) hole in the asphalt and underlying fill, and probably causing the standing 6305 

water seen in Core Hole 2.  After the standing water was bailed dry, the asphalt developed 6306 

cracks; estimates of leakage through the cracked pad ranged from 2.4 to 15 inches (60 to 388 6307 

millimeters) per year.  Standing water was again observed in Core Hole 2.  Data from two other 6308 

boreholes in 1994 indicated elevated water contents to a depth of 18 meters (roughly 60 feet).  In 6309 

contrast, background water-content profiles measured in five boreholes around the site showed 6310 

tuff water content below about 10 feet (3 meters) to be less then ten percent. Numerical 6311 

simulations for MDA AB based on an infiltration rate of 2.4 inches (60 millimeters) per year 6312 

during the period 1961 through 1994 showed a reasonable fit to a water content profile obtained 6313 

in 1994 (LANL 1992b, Birdsell et al. 1999, 2005).  In 1998 and 1999, Core Hole 2 was grouted 6314 

and abandoned, the asphalt was removed, and the site regraded and capped with an 6315 

evapotranspiration cover (see Section I.2.5.3).  Since then, the upper 20 feet (6 meters) of soil 6316 

beneath the cover appear to be slowly drying (Levitt et al. 2005, cited in Birdsell et al. 2005). 6317 

The field and laboratory study by Nyhan et al. (LANL 1984) at Area T illustrated that water can 6318 

move rather efficiently through the tuff at mesa tops, and that mobile contaminants can move 6319 

quickly in response to the water flux.  Roughly 1.2 million gallons (4,600 cubic meters) of water 6320 

were disposed of in Absorption Pit 1 at Area T over a 2-month period (LANL 1984).   6321 

Subsurface contaminant data collected beneath the absorption beds show evidence of 6322 

contaminant transport associated with fractures, while subsurface data collected in boreholes 6323 

adjacent to the beds showed none.  The general assumption is that fracture transport occurred 6324 

while the beds actively received liquid waste, and that the contaminants associated with the 6325 

fractures are remnants of previous fracture flow episodes.  The data support the idea that some 6326 

fractures in the nonwelded to moderately welded tuff will flow when the matrix is saturated 6327 

(Birdsell et at. 2005). 6328 

Flow focusing of some form may have caused the apparent observed movement of radionuclides 6329 

from disposal units at Area G in TA-54.  As cited in the MDA G investigative work plan, five 6330 

radionuclides (americium-241, plutonium-238, plutonium-239, uranium, and cobalt-60) were 6331 

found at depths exceeding 80 feet (24 meters) in four RFI boreholes at MDA G.  Tritium was 6332 

found in one borehole to a depth of 130 feet (40 meters) (LANL 2004c). 6333 
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To conclude, MDAs are disturbed areas, and this, or flow focusing, may have caused or 6334 

contributed to the observed elevated water content in subsurface soils and movement of 6335 

contaminants at some MDAs.  Uncertainty about the long-term infiltration rates at MDAs leads 6336 

to uncertainty about the long-term performance of the MDAs.  The result is uncertainty about 6337 

possible future human risk from groundwater contamination, assuming nothing is done to reduce 6338 

long-term infiltration into the MDAs.  Deep contamination may be evidence of accelerated 6339 

contaminant migration, due to possible fast paths (vertical fractures) or areas of increased 6340 

infiltration and matrix flow, or both.  The No Action Option would leave the MDAs vulnerable 6341 

to these uncertainties. 6342 

I.5.3.2 Capping Option 6343 

I.5.3.2.1 Surface Water 6344 

Site Investigations.  Investigations conducted under the Consent Order will provide additional 6345 

information about the identity and extent of contaminants in groundwater and surface waters and 6346 

information needed to predict impacts on water resources.  The investigations may cause small 6347 

risks to surface water quality because of generation of purge water as part of well sampling.  6348 

However, this purge water would be retained and managed as required in the Consent Order, 6349 

indicating that impacts on surface water of the investigation programs would be minimal. 6350 

Remediation of MDAs.  Installing final covers at the MDAs would cause short-term risks to 6351 

surface waters.  Industrial equipment would disturb land, disrupting existing covers and 6352 

presenting opportunities for runoff and erosion to transport soil and small levels of contamination 6353 

to canyons.  In addition, capping the MDAs would require the import of large quantities of tuff 6354 

and surface amendment, some of which could be eroded into canyons.  These risks would be 6355 

reduced and mitigated using best management practices consistent with documented stormwater 6356 

pollution prevention plans. 6357 

Despite possible short-term detriments, the Capping Option is expected to improve surface water 6358 

quality compared to the No Action Option.  A final cover is being designed consistent with the 6359 

update of the performance assessment and composite analysis for the Area G low-level 6360 

radioactive waste disposal facility.  The final cover will extend over MDA G.  Features of the 6361 

final cover to resist biological intrusion would reduce the potential for contact by burrowing 6362 

animals.  Because of this, and because the final covers would overlie existing levels of surface 6363 

contamination at MDA G, surface water pathways should be correspondingly protected from 6364 

runoff and erosion of surface contamination.  The design and installation of the final covers for 6365 

the other MDAs would similarly minimize surface water runon and runoff and erosion and would 6366 

similarly protect surface water resources. 6367 

Remediation of Other PRSs.  Continued progress would be made in remediating PRSs at various 6368 

locations within LANL.  There would be less contamination in soils and sediments that could 6369 

present a risk to surface water quality. 6370 

Borrow Pit.  Expanded use of the borrow pit in TA-61 has the potential for affecting surface 6371 

water quality in Sandia Canyon.  To preclude significant impacts, the expanded use would be 6372 

consistent with a stormwater pollution prevention plan that would be prepared for the expanded 6373 
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use.  Runoff control structures or features would be installed as needed, and operational or 6374 

administrative controls would be implemented consistent with the plan. 6375 

I.5.3.2.2 Groundwater 6376 

Site Investigations.  Site investigations under the Consent Order are expected to have little or no 6377 

impact on groundwater quality. 6378 

Remediation of MDAs.  Placement of final covers over the MDAs, which would be among the 6379 

alternatives considered in corrective measure evaluations for MDAs performed under the 6380 

Consent Order,78 would reduce risks to groundwater quality.  Work on developing final covers 6381 

has progressed over many years.  Some of the considerations and tradeoffs to be weighed are 6382 

addressed in Appendix C of the MDA Core Document (LANL 1999b).  Technical and regulatory 6383 

guidance on design, installation, and monitoring of alternative final landfill covers, including 6384 

evapotranspiration covers, has been issued by the Interstate Technology and Regulatory Council  6385 

(ITRC 2003b).   6386 

The long-term effectiveness of a final cover in reducing infiltration into the disposed waste at 6387 

Area G or any of the other MDAs will depend on its design and construction, considering the 6388 

natural processes that will affect its performance.  Conventional covers, often called RCRA 6389 

covers, include a resistive barrier layer as the primary barrier to percolation into underlying 6390 

wastes.  Alternative covers, often called evapotranspiration covers, depend on water storage and 6391 

evapotranspiration.  They have received increasing regulatory acceptance, particularly for arid 6392 

locales.  A few examples of research into use of alternative covers include the EPA Alternative 6393 

Cover Assessment Project that has been ongoing since 1998 (DRI 2002a, 2002b; Roesler, 6394 

Benson, and Albright 2002); test plots at LANL (Breshears, Nyhan, and Davenport 2005; 6395 

Nyhan 2005); and a recently constructed cover over a uranium mill tailings site at Monticello, 6396 

Utah (Waugh et al. 2001).  Case studies addressing the use of evapotranspiration covers at 6397 

landfills covering a range of climatic conditions are presented at a website hosted by EPA’s 6398 

Technology Innovation Program. 6399 

One of the studies cited in the EPA Alternative Cover Assessment Project Report is the 6400 

Alternative Landfill Cover Demonstration at Sandia National Laboratories in Albuquerque, 6401 

New Mexico.  This Sandia project is performing side-by-side tests of six test plots, each 330 feet 6402 

(100 meters) long and 43 feet (13 meters) wide, and each comprising a different cover design, 6403 

including an evapotranspiration cover design (Dwyer 2001).   6404 

The LANL field demonstration was initiated in 1981 with the goals of developing barriers 6405 

against biological intrusion and systems for groundwater and surface water management.  In 6406 

1984, test sections of two cover designs were constructed.  The cover sections have been 6407 

monitored with respect to water balance, vegetation cover, rooting patterns, geotextile liner 6408 

deterioration, preferential flow paths, and soil properties.  It was determined, among other things, 6409 

that the structure, bulk density, and effective permeability of cover layers can be altered over 6410 

                                                 
78 A corrective measure evaluation performed for MDA G in TA-54 would be coordinated with the update to the performance 
assessment and composite analysis that is currently under preparation.  This update would consider the application of a final 
evapotranspiration cover over the disposal units, and would also update information about the site and the contents of the 
disposal units. 
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time by pedogenic processes, root intrusion, animal burrowing, and other disturbances 6411 

(Breshears, Nyhan, and Davenport 2005).  Another set of test plots at LANL investigated the 6412 

total water balance within four unvegetated evapotranspiration covers having varying slopes.  6413 

Evaporation usually increased with increasing slope, while interflow and seepage usually 6414 

decreased with increasing slope (Nyhan 2005). 6415 

Evapotranspiration landfill covers can limit infiltration if properly designed, constructed, and 6416 

maintained.  Technical and regulatory guidance for design, installation, and monitoring of 6417 

evapotranspiration landfill covers has been issued by the Interstate Technology and Regulatory 6418 

Council (ITRC 2003b).  If there are fast paths under waste facilities through which water and 6419 

contaminants move episodically, covers may significantly inhibit that kind of transport by 6420 

limiting the rapid water infiltration that drives it.  However, the design of a successful cover will 6421 

depend on systematic planning against processes that can degrade its performance over time.  6422 

Accurate predictions of percolation rates through landfill covers will depend on knowledge of 6423 

soil water storage and evapotranspiration.  These elements will be influenced by the hydraulic 6424 

properties of the soil used in the covers and by the properties of covering vegetation.  Changes in 6425 

vegetation can affect cover performance, and mineralogical and textural changes to the soil due 6426 

to pedogenic processes can change the water retention properties of the soil layer.  The potential 6427 

for extreme weather events should be considered.  Cover designs should also incorporate features 6428 

to limit adverse changes caused by animal and root intrusion.  Another consideration is the 6429 

potential for long-term subsidence caused by slow decomposition and consolidation of the waste 6430 

within the disposal units. 6431 

Remote-Handled Transuranic Waste Option.  The option of leaving some remote handled 6432 

transuranic waste in place would need to be protective of water resources, and such protection 6433 

would be addressed as part of analyses performed for this option.  In addition to future 6434 

assessments performed as part of corrective measure evaluations under the Consent Order, 6435 

inventories of transuranic and associated radioactive material would be included in composite 6436 

analyses for Area G performed in compliance with DOE Order 435.1 (DOE 2001).  These 6437 

composite analyses address all radiological pathways involving potential release of radioactive 6438 

material to an uncontrolled area, including pathways involving possible transport of 6439 

contaminants by surface water and groundwater.  And as noted in Section I.3.3.2.1.2.2, if 6440 

required, an assessment pursuant to 40 CFR Part 191 may be performed.  Such an assessment 6441 

would address possible movement of contaminants from the disposal area by both surface water 6442 

and groundwater. 6443 

Remediation of Other PRSs.  Remedial actions conducted under the Consent Order will either 6444 

improve groundwater quality or reduce risks to it from LANL PRSs.  The scope of any 6445 

remediation program for any watershed cannot be fully defined at this time, although potential 6446 

remediation alternatives could range from no action to more significant activities such as in situ 6447 

bioremediation, permeable reactive barriers, or groundwater pump-and-treat systems. 6448 

Borrow Pit.  Operation of the TA-61 borrow pit should have no impact on groundwater quality. 6449 
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I.5.3.3 Removal Option 6450 

I.5.3.3.1 Surface Water 6451 

Surface water quality would be improved compared to the No Action Option. 6452 

Site Investigations.  Investigations conducted under the Consent Order may cause small risks to 6453 

surface water quality because of generation of purge water from well sampling.  But this purge 6454 

water would be retained and managed as required in the Consent Order.  Hence, impacts on 6455 

surface water of the investigation program would be minimal. 6456 

Remediation of MDAs.  Under the Removal Option, contamination in most LANL MDAs would 6457 

be removed.  Assuming that the contamination is removed to screening levels, surface water 6458 

could remain at slight risk.  Complete removal would eliminate the great bulk of the 6459 

contamination at the MDAs.  The contamination at the MDAs would be subsequently treated and 6460 

disposed of either on or off site.  (By either method, disposal would be consistent with 6461 

groundwater and surface water protection criteria and goals at the disposal facilities.)  Partial 6462 

removal of waste from MDAs would result in smaller risks to surface water resources than either 6463 

the No Action or the Capping Option.  After waste is partially removed from the MDAs, residual 6464 

contamination would be stabilized and capped. 6465 

Removal of the waste and contamination at the MDAs would entail small, short-term risks to 6466 

surface waters.  Excavated waste may spill or release liquids.  Industrial equipment would disturb 6467 

land, disrupting existing covers and causing opportunities for runoff and erosion to transport soil 6468 

and small levels of contamination into canyons.  Removal of the MDAs would require the import 6469 

of very large quantities of tuff and surface amendment, some of which could be eroded into 6470 

canyons.  These risks would be reduced and mitigated using techniques, including safe waste 6471 

management procedures, contamination control, monitoring, and best management practices. 6472 

Remediation of Other PRSs.  As part of the Removal Option, continued progress would be made 6473 

in remediating PRSs within LANL.  There would be less contamination in soils and sediments 6474 

that could present a risk to groundwater or surface water quality. 6475 

Borrow Pit.  Because the amount of material to be removed under the Removal Option is 6476 

comparable to that under the Capping Option, impacts on surface water quality would be 6477 

comparable. 6478 

I.5.3.3.2 Groundwater 6479 

Site Investigations.  Similar to that under the Capping Option, there should be few, if any, 6480 

impacts on or risks to groundwater from conducting site investigations under the Consent Order. 6481 

Remediation of MDAs.  Because the bulk of the contamination in most MDAs would be 6482 

removed, groundwater risks would be greatly reduced, although some slight risk may remain 6483 

from any remaining contamination meeting screening levels.  In addition, the filled, compacted 6484 

excavation may still experience larger infiltration rates (for a time) than undisturbed areas, which 6485 

might further drive migration of deeper contaminants that are beyond the reach of the excavation.  6486 
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Partial removal of waste from MDAs, such as that contemplated for MDA B, would result in 6487 

smaller risks to groundwater resources than either the No Action or Capping Options.  Residual 6488 

contamination in the MDAs would be stabilized and capped. 6489 

Remediation of Other PRSs.  Improvements in groundwater quality from implementation of the 6490 

Consent Order would be the same as those addressed for the Capping Option. 6491 

Borrow Pit.  Similar to the Capping Option, operation of the TA-61 borrow pit should have little 6492 

to no effect on groundwater quality.   6493 

I.5.4 Air Quality and Noise 6494 

I.5.4.1 No Action Option 6495 

I.5.4.1.1 Air Quality 6496 

Continuing LANL’s environmental restoration project may have small impacts on air quality.  6497 

Pollutants would be emitted from operation of waste management facilities supporting 6498 

environmental restoration, as well as from vehicles and construction equipment.  Combustion 6499 

products would be emitted from thermal treatment of any high explosives recovered as part of the 6500 

environmental restoration project.  These releases, however, would probably be small compared 6501 

with those that would occur as part of ongoing LANL operations and DD&D activities involving 6502 

safe destruction of high explosives. 6503 

Pollutant releases from heavy equipment operation for contaminated material recovery during 6504 

environmental restoration were estimated for the No Action Option using the procedures outlined 6505 

in Section I.3.6.4, for which emissions were related to the volumes of wastes projected to be 6506 

generated.  Calculated total release of nitrogen oxides (NOx), carbon monoxide (CO), sulfur 6507 

oxides (SOx), particulate matter with an aerodynamic diameter less than or equal to 6508 

10 micrometers (PM10), carbon dioxide (CO2), aldehydes, and total organic compounds are 6509 

presented in Table I–86 in units of tons. 6510 

Table I–86  No Action Option Projected Pollutant Releases to Air from Heavy Machinery 6511 

Operation 6512 

Fiscal Year Pollutant 
(tons) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

NOx 4.6 7.7 6.3 0.045 0.51 0.18 0.18 0.18 0.18 0.18 

CO 12 19 16 0.11 1.3 0.45 0.45 0.45 0.45 0.45 

SOx 0.30 0.50 0.41 0.0029 0.033 0.012 0.012 0.012 0.012 0.012 

PM10 0.32 0.54 0.44 0.0032 0.036 0.013 0.013 0.013 0.013 0.013 

CO2 190 310 260 1.8 21 7.3 7.3 7.3 7.3 7.3 

Aldehydes 0.080 0.13 0.11 0.00079 0.0089 0.0032 0.0032 0.0032 0.0032 0.0032 

TOCs 0.86 1.5 1.2 0.0086 0.10 0.034 0.034 0.034 0.034 0.034 

NOx = nitrogen oxides, CO = carbon monoxide, SOx = sulfur oxides, PM10 = particulate matter with an aerodynamic diameter 
less than or equal to 10 micrometers, CO2 = carbon dioxide, TOCs = total organic compounds. 
Note:  To convert tons to metric tons, multiply by 0.90718.  Numbers have been rounded.   
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Small levels of dust (and particulate matter) would be released to the air, as well as small 6513 

quantities of radionuclides.  These releases are not expected to result in emissions that would 6514 

exceed applicable standards.  The major sources of criteria pollutants at LANL have not been 6515 

historically from the environmental restoration project (see Chapter 4, Section 4.4.2.2, of this 6516 

SWEIS).  Continuing environmental restoration should not, therefore, result in major changes to 6517 

existing compliant conditions.  Nonetheless, there would be continued release of small quantities 6518 

of volatile organic compounds to the air from some MDAs. 6519 

Trends have shown reductions in annual doses to the public from release of radionuclides to the 6520 

air.  Continuing these programs should therefore neither reverse these trends nor cause 6521 

noncompliance with NESHAP. 6522 

I.5.4.1.2 Noise 6523 

Continuing the LANL environmental restoration project should result in some levels of sound 6524 

perceived as noise.  This would result from operation of construction equipment and vehicles.  6525 

Vehicle noise would result from operation of personal vehicles and from transport of wastes and 6526 

other materials.  Under the No Action Option, the total number of one-way waste shipments from 6527 

the environmental restoration project is estimated at about 1,000 through FY 2016.  The largest 6528 

number of one-way shipments (400 or about 1.6 per working day) is projected to occur in 6529 

FY 2008.  Therefore, the noise from continuing the current program should be similar to that 6530 

resulting from the past several years in which environmental restoration has taken place at 6531 

LANL. 6532 

I.5.4.2 Capping Option 6533 

I.5.4.2.1 Air Quality 6534 

Site Investigations.  Site investigations under the Consent Order should have few, if any, impacts 6535 

on LANL air quality. 6536 

Remediation of MDAs and Other PRSs.  The Capping Option may have temporary impacts on air 6537 

quality.  Compared to the No Action Option, the Capping Option would require the use of 6538 

additional heavy equipment that would result in additional air emissions.  Pollutants including 6539 

nitrogen oxides, carbon monoxide, sulfur oxide, PM10, carbon dioxide, aldehydes, and total 6540 

organic compounds are summarized in Tables I–87 and I–88 in units of tons released to the air.  6541 

Table I–87 lists pollutants released for the entire Capping Option.  Table I–88 lists pollutants for 6542 

capping MDA G and for capping MDAs A, B, T, and U in TA-21.  Quantities released were 6543 

calculated using the procedures outlined in Section I.3.6.4. 6544 

In addition, dust (and particulate matter) would be dispersed into the air from grading, 6545 

earthmoving, and compaction.  This could occur at the MDAs being remediated and at locations 6546 

where sources of capping materials would be excavated.  Dust and particulate emissions would 6547 

be mitigated, however, by standard dust control measures such as water sprays. 6548 

Small levels of radionuclides may be discharged into the air from capping the MDAs because of 6549 

small quantities of radionuclides and other contaminants in soil.  Construction activities that 6550 

abrade and loosen the soil would help to promote release.  But these levels would be small and 6551 
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temporary.  Capping would be accompanied, as needed, by installation of soil vapor extraction 6552 

systems to address phases of volatile organic compounds at some MDAs (see 6553 

Section I.3.3.2.2.4).  As needed, vapor withdrawn from soil using the extraction systems would 6554 

be treated using carbon absorption, catalytic oxidation, or other technologies. 6555 

Table I–87  Capping Option Projected Pollutant Releases to Air from Heavy Machinery 6556 

Operation 6557 

Fiscal Year Pollutant 
(tons) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Minimum-Thickness Cap 

NOx 20 23 52 77 190 15 160 18 160 64 

CO 49 57 130 200 470 39 400 45 410 160 

SOx 1.3 1.5 3.4 5.0 12 1.0 10 1.2 11 4.1 

PM10 1.4 1.6 3.6 5.4 13 1.1 11 1.2 11 4.4 

CO2 790 920 2,100 3,100 7,600 620 6,500 730 6,600 2,600 

Aldehydes 0.34 0.40 0.91 1.4 3.3 0.27 2.8 0.31 2.9 1.1 

TOCs 3.7 4.3 9.8 15 35 2.9 30 3.4 31 12 

Maximum-Thickness Cap 

NOx 24 27 69 120 270 20 220 25 230 87 

CO 61 68 170 310 690 50 560 63 570 220 

SOx 1.6 1.8 4.5 8.0 18 1.3 14 1.6 15 5.7 

PM10 1.7 1.9 4.8 8.5 19 1.4 16 1.8 16 6.1 

CO2 980 1,100 2,800 5,000 11,000 810 9,000 1,000 9,300 3,500 

Aldehydes 0.42 0.48 1.2 2.1 4.8 0.35 3.9 0.44 4.0 1.5 

TOCs 4.5 5.1 13 23 51 3.8 42 4.8 43 16 

NOx = nitrogen oxides, CO = carbon monoxide, SOx = sulfur oxides, PM10 = particulate matter with an aerodynamic 
diameter less than or equal to 10 micrometers, CO2 = carbon dioxide, TOCs = total organic compounds. 
Note:  To convert tons to metric tons, multiply by 0.90718.  Numbers have been rounded. 
 

Grouting the General’s Tanks in MDA A may result in release of small quantities of pollutants 6558 

into the air, principally from operation of equipment and vehicles.  Activities preliminary to 6559 

grouting may result in a one-time release of small quantities of hydrogen or other gases as noted 6560 

in Section I.3.3.2.2.5.  Similarly, if some transuranic wastes are left in TA-54 under the option 6561 

discussed in Section I.3.3.2.1.2.2, there may be some small release of pollutants into the air as 6562 

part of stabilization activities (for example, grout encapsulation or in situ vitrification).  6563 

Stabilization activities may result in small releases of pollutants from operation of heavy 6564 

equipment.  If vitrification is considered, the process would generate water vapor and organic 6565 

combustion products that would be drawn into an offgas treatment system.   6566 

Otherwise, under the Capping Option, continued remediation of PRSs may release small 6567 

quantities of radionuclides into the air and cause public exposures to radiation.  Public doses 6568 

from such releases are estimated in Section I.5.6.2.2. 6569 

 6570 

6571 
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Table I–88  Projected Pollutant Releases to Air from Heavy Machinery Operation from 6571 

Capping Material Disposal Area G and Combined Material Disposal Areas A, B, T, and U 6572 

Fiscal Year Pollutant 
(tons) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Material Disposal Area G 

Minimum-Thickness Cap 

NOx – – – – 150 – 150 – 150 48 

CO – – – – 370 – 370 – 370 120 

SOx – – – – 9.4 – 9.4 – 9.4 3.1 

PM10 – – – – 10 – 10 – 10 3.4 

CO2 – – – – 5,900 – 5,900 – 5,900 2,000 

Aldehydes – – – – 2.5 – 2.5 – 2.5 0.85 

TOCs – – – – 27 – 27 – 27 9.2 

Maximum-Thickness Cap 

NOx – – – – 200 – 200 – 200 68 

CO – – – – 510 – 510 – 510 170 

SOx – – – – 13 – 13 – 13 4.4 

PM10 – – – – 14 – 14 – 14 4.7 

CO2 – – – – 8,200 – 8,200 – 8,200 2,700 

Aldehydes – – – – 3.5 – 3.5 – 3.5 1.2 

TOCs – – – – 38 – 38 – 38 13 

Material Disposal Areas A, B, T, and U 

Minimum-Thickness Cap 

NOx – – 4.1 33 22 0.16 – – – – 

CO – – 10 82 55 0.41 – – – – 

SOx – – 0.27 2.1 1.4 0.010 – – – – 

PM10 – – 0.29 2.3 1.5 0.011 – – – – 

CO2 – – 170 1,300 890 6.5 – – – – 

Aldehydes – – 0.072 0.57 0.38 2.8x10-3 – – – – 

TOC – – 0.77 6.1 4.1 0.030 – – – – 

Maximum-Thickness Cap 

NOx – – 7.9 59 37 0.32 – – – – 

CO – – 24 180 110 0.95 – – – – 

SOx – – 11 79 50 0.41 – – – – 

PM10 – – 0.81 6.0 3.8 0.032 – – – – 

CO2 – – 320 2,400 1,500 13 – – – – 

Aldehydes – – 170 1,200 770 6.3 – – – – 

TOCs – – 1.6 12 7.4 0.062 – – – – 

NOx = nitrogen oxides, CO = carbon monoxide, SOx = sulfur oxides, PM10 = particulate matter with an aerodynamic 
diameter less than or equal to 10 micrometers, CO2 = carbon dioxide, TOCs = total organic compounds. 
Note:  To convert tons to metric tons, multiply by 0.90718.  Numbers have been rounded. 
 

 6573 

6574 
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Borrow Pit.  Projected annual releases of pollutants from operation of heavy equipment at the 6574 

TA-61 borrow pit, using procedures outlined in Section I.3.6.4, are listed in Table I–89. 6575 

Table I–89  Capping Option Projected Pollutant Releases to Air from Technical Area 61 6576 

Borrow Pit Heavy-Machinery Operation 6577 

Fiscal Year Pollutant 
(tons) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Minimum Thickness Cap 

NOx 2.7 2.7 22 39 71 2.7 57 4.2 59 21 

CO 6.7 6.7 54 99 180 6.9 140 11 150 53 

SOx 0.17 0.17 1.4 2.5 4.6 0.18 3.7 0.27 3.8 1.4 

PM10 0.19 0.19 1.5 2.7 5.0 0.19 4.0 0.29 4.1 1.5 

CO2 110 110 880 1,600 2,900 110 2,300 170 2,400 850 

Aldehydes 0.046 0.046 0.38 0.69 1.2 0.048 1.0 0.073 1.0 0.37 

TOCs 0.50 0.50 4.1 7.4 13 0.52 11 0.79 11 3.9 

Maximum Thickness Cap 

NOx 7.3 7.3 45 94 200 7.5 160 11 160 57 

CO 18 18 110 240 490 19 400 29 410 140 

Sox 0.47 0.47 3.0 6.1 13 0.49 10 0.74 10 3.7 

PM10 0.51 0.51 3.2 6.6 14 0.52 11 0.80 11 4.0 

CO2 290 290 1,800 3,800 8,000 300 6,400 460 6,500 2,300 

Aldehydes 0.13 0.13 0.80 1.6 3.4 0.13 2.7 0.20 2.8 1.0 

TOCs 1.4 1.4 8.6 18 37 1.4 30 2.2 30 11 

NOx = nitrogen oxides, CO = carbon monoxide, SOx = sulfur oxides, PM10 = particulate matter with an aerodynamic 
diameter less than or equal to 10 micrometers, CO2 = carbon dioxide, TOCs = total organic compounds. 
Note:  To convert tons to metric tons, multiply by 0.90718.  Numbers have been rounded. 
 

Potential dust levels at the borrow pit were estimated using Equation 1 from Compilation of Air 6578 

Pollutant Emission Factors, Volume 1:  Stationary Point and Area Sources, Section 13.2.4, 6579 

“Aggregate Handling and Storage Piles (EPA 1995).  An average wind speed of 2.9 meters per 6580 

second and an average moisture content of 3.4 percent was assumed.79  Also, assuming that the 6581 

material would be “dropped” twice (once when piled and once when placed in a truck); assuming 6582 

no controls or mitigation measures; and assuming an 8.2-foot (2.5-meter) cap at all MDAs, the 6583 

largest release (1,000 pounds [450 kilograms]) of PM10 would occur during FY 2011.  Emissions 6584 

of dust and particulates would be mitigated, however, using standard dust control measures such 6585 

as water sprays. 6586 

Localized emissions of criteria pollutants, particulates, and dust would be further reduced if some 6587 

material was obtained from other sources. 6588 

I.5.4.2.2 Noise 6589 

Site Investigations.  Site investigations under the Consent Order would cause very small noise 6590 

impacts from activities such as well installation. 6591 

                                                 
79 A moisture content of 3.4 percent was assumed from Table 13.2.4-1 of AP42 (EPA 1995).  It is typical for exposed ground of 

western surface coal mines. 
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Remediation of MDAs and Other PRSs.  The Capping Option would have increased noise 6592 

impacts as compared to the No Action Option.  Heavy equipment would be used during site 6593 

preparation and for earthmoving.  The noise would depend on the equipment design and its 6594 

quantity—that is, the scale of operation would depend on the size of the worksite.  Issues would 6595 

include the effect of noise on workers, other LANL personnel, or the public in the vicinities of 6596 

the worksites.  Workers would be equipped with hearing protection if the work produced noise 6597 

levels above the LANL action level of 82 dBA.  These measures, as well as adherence to other 6598 

safe operating procedures such as training and designated worker exclusion areas, should 6599 

preclude serious injuries from noise exposures.  Regarding persons near the worksite, noise 6600 

levels would depend on the characteristics of the equipment, separation distance, and presence of 6601 

physical features that can attenuate noise, such as topography or vegetation.  Heavy equipment 6602 

such as front-end loaders and backhoes would produce intermittent noise levels at 73 to 94 dBA 6603 

at 50 feet (15 meters) from the worksite under normal working conditions (DOE 2004b).  6604 

Considering physical features, noise levels from this equipment could return to background 6605 

levels within about 1,000 feet from the noise source. 6606 

Accompanying this noise would be that from trucks shipping waste to on- and offsite 6607 

destinations and deliveries of cover materials.  Assuming all solid waste under the Capping 6608 

Option is shipped off site, the total number of one-way shipments from FY 2007 through 6609 

FY 2016 would increase from about 1,000 under the No Action Option to 7,200.  Waste 6610 

shipments under the Capping Option would average about 3 per day, assuming 250 working days 6611 

per year.  The largest number of one-way waste shipments (970 shipments) would occur during 6612 

FY 2008.  One-way shipments of crushed tuff, rock, gravel, and other capping materials would 6613 

total from 92,000 to 191,000 over 10 years, or an average of 9,200 to 19,100 per year (37 to 6614 

76 trucks per day), depending on the thickness of cover.  This increase in one-way truck traffic 6615 

should be small compared with normal vehicle traffic in the LANL area.  For example, a 6616 

September 2004 study recorded vehicular traffic counts at several locations in the LANL region 6617 

(KSL 2004).  Average weekday traffic counts for selected locations were (KSL 2004): 6618 

• 9,502 vehicles per day on East Jemez Road near its intersection with NM 4 6619 

• 4,984 vehicles per day on Pajarito Road near its intersection with NM 4 6620 

• 12,185 vehicles per day on NM 502 (East Road) west of its intersection with NM 4 6621 

• 16,866 vehicles per day on Diamond Drive just south of its intersection with East Jemez 6622 

Road 6623 

• 6,019 vehicles per day on West Jemez Road just south of its intersection with Camp May 6624 

Road 6625 

Traffic on East Jemez Road may be heard in the trailer park on East Jemez Road.  Traffic passing 6626 

by the trailer park could include shipments of solid waste to the transfer station at the county 6627 

landfill, and shipments of crushed tuff from the TA-61 borrow pit.  (However, shipments of solid 6628 

waste generated by LANL’s environmental restoration project have historically been sent directly 6629 

to an offsite landfill.  Hence, use of the transfer station by LANL’s environmental restoration 6630 

project may be minimal.)  The number of trucks would depend not only on the quantities of 6631 
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wastes shipped, or tuff delivered, but on routing decisions (for example, trucks stopping at the 6632 

borrow pit from East Jemez Road may, once loaded, continue in the same direction or return in 6633 

the original direction). 6634 

If all industrial solid waste under the Capping Option passes through the transfer station at the 6635 

county landfill, then about 3,600 trucks containing this waste could transit East Jemez Road over 6636 

10 years, averaging 360 per year.80  If all tuff used for capping the MDAs were to originate from 6637 

the TA-61 borrow pit, and all shipments passed the trailer park, then approximately 59,000 to 6638 

155,000 one-way shipments would transit East Jemez Road over 10 years.  This would average 6639 

5,900 to 15,500 per year.  The largest number of one-way shipments would occur during 6640 

FY 2011, when from 15,000 to 41,000 trucks containing tuff would transit East Jemez Road.  6641 

Adding solid waste shipments to these tuff shipments could result in a little more than 6642 

41,000 one-way shipments in FY 2011 on East Jemez Road, or 165 trucks every working day.  6643 

This increased truck traffic may be compared to the average number of vehicles on East Jemez 6644 

Road (11,181 vehicles per day on workdays), as measured near the trailer park in 6645 

September 2004 (KSL 2004).  Assuming all trucks pass the trailer park twice (coming and 6646 

going), this would be an increase of 3 percent in the number of vehicles traveling the road on a 6647 

daily basis. 6648 

I.5.4.3 Removal Option 6649 

I.5.4.3.1 Air Quality 6650 

Site Investigations.  Site investigations under the Consent Order are expected to have little to no 6651 

impacts on air quality. 6652 

Remediation of MDAs and Other PRSs.  The Removal Option may have short-term effects on air 6653 

quality.  Dust and particulate matter would be generated as part of MDA exhumation, backfilling, 6654 

and final restoration.  Release of dust into the air would be controlled using standard techniques. 6655 

This alternative would greatly reduce, if not eliminate, the potential for long-term release of 6656 

volatile organic compounds from the MDAs. 6657 

The Removal Option would require use of additional vehicles and construction equipment 6658 

compared with the Capping Option.  Therefore, air emissions from these sources would be 6659 

increased compared with the Capping Option.  Estimated releases from FY 2007 through 6660 

FY 2016, and from FY 2007 through FY 2011, are listed in Tables I–90 and 91 in units of tons.  6661 

The releases were estimated using the procedures outlined in Section I.3.6.4, and no reductions in 6662 

release were considered for removal operations that could occur under containment structures 6663 

(see below).  The releases estimated in Table I–90 are for complete removal of all MDAs and 6664 

other remediation activities conducted under the Removal Option, as well as capping remaining 6665 

disposal units in Area G plus some small areas in TA-49.  Releases estimated in Table I–91 are 6666 

for complete removal of MDA G and for combined MDAs A, B, T, and U.  A thick cap was 6667 

assumed for both tables.  Partial removal of waste and contamination from MDAs would result 6668 

in reduced emissions. 6669 

                                                 
80 This is unlikely because solid waste is normally sent directly to an offsite industrial landfill. 
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Table I–90  Removal Option Projected Pollutant Releases to Air from 6670 

Heavy-Machinery Operation a 6671 

Fiscal Year Pollutant 
(tons) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

NOx 30 64 2,000 2,900 2,500 2,400 2,500 2,600 2,500 470 
CO 74 160 5,100 7,300 6,400 6,100 6,300 6,400 6,200 1,200 
SOx 1.9 4.1 130 190 160 160 160 170 160 30 
PM10 2.0 4.4 140 200 180 170 180 180 170 33 
CO2 1,200 2,600 82,000 120,000 100,000 99,000 100,000 100,000 100,000 19,000 
Aldehydes 0.51 1.1 35 51 44 43 44 45 43 8.2 
TOCs 5.5 12 380 550 480 460 470 480 470 88 
NOx = nitrogen oxides, CO = carbon monoxide, SOx = sulfur oxides, PM10 = particulate matter with an aerodynamic 
diameter less than or equal to 10 micrometers, CO2 = carbon dioxide, TOCs = total organic compounds. 
a Includes releases projected from placing a thick evapotranspiration cap over the remaining disposal units, at Area G, and 

over small areas in TA-49. 
Note:  To convert tons to metric tons, multiply by 0.90718.  Numbers have been rounded. 
 

Table I–91  Projected Pollutant Releases to Air from Heavy-Machinery Operation from 6672 

Removal of Material Disposal Areas G and Material Disposal Areas A, B, T, and U 6673 

Fiscal Year Pollutant 
(tons) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

MDA G a  
NOx – – 1,600 2,400 2,400 2,400 2,400 2,400 2,400 440 
CO – – 3,900 6,100 6,100 6,100 6,100 6,100 6,100 1,100 
SOx – – 100 160 160 160 160 160 160 29 
PM10 – – 110 170 170 170 170 170 170 31 
CO2 – – 64,000 98,000 98,000 98,000 98,000 98,000 98,000 18,000 
Aldehydes – – 27 42 42 42 42 42 42 7.7 
TOCs – – 300 450 450 450 450 450 450 83 

MDAs A, B, T, and U b 
NOx – 28 310 370 85 0.10 – – – – 

CO – 7.1 780 930 210 0.24 – – – – 

SOx – 1.8 20 24 5.5 6.2 × 10-3 – – – – 

PM10 – 2.0 22 26 5.9 6.6 × 10-3 – – – – 

CO2 – 1,200 13,000 15,000 3,400 3.9 – – – – 

Aldehydes – 0.5 5.4 6.5 1.5 1.7 × 10-3 – – – – 

TOCs – 5.3 58 70 16 1.8 × 10-2 – – – – 

MDA = material disposal area, NOx = nitrogen oxides, CO = carbon monoxide, SOx = sulfur oxides, PM10 = particulate 
matter with an aerodynamic diameter less than or equal to 10 micrometers, CO2 = carbon dioxide, TOCs = total organic 
compounds. 
a Includes releases projected from placing a thick evapotranspiration cap over the remaining disposal units at Area G. 
b Includes projected releases from MDA U for completeness.  No additional remediation is expected for MDA U. 
Note:  To convert tons to metric tons, multiply by 0.90718.  Numbers have been rounded. 
 

Based on the above projected releases, minor to moderate increases in short-term concentrations 6674 

of criteria pollutants could occur near MDA remediation activities.  For MDA G removal, 6675 

concentrations at the site boundary near White Rock may exceed the 1-hour and 8-hour ambient 6676 

standards for carbon monoxide, and the 24-hour and annual standards for nitrogen dioxide.  Also, 6677 

concentrations at the site boundary near the Los Alamos townsite for combined removal of 6678 

MDAs A, B, T, and U may exceed the 1-hour ambient standard for carbon monoxide and the 6679 

24-hour standard for nitrogen dioxide.  Tailpipe emissions of PM10 from removal of MDA G 6680 
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would be more than 80 percent of ambient standards, conservatively assuming no reductions in 6681 

release of particulate matter from use of containment structures.  Appropriate management 6682 

controls and scheduling would be used to minimize impacts on the public and to meet regulatory 6683 

requirements. 6684 

The operation causing the largest release would be complete removal of MDA G.   6685 

The Removal Option may cause radiological exposures to the public from dispersion of 6686 

radioactive material into the air and transport by wind to locations occupied by humans.  6687 

Excavating, sorting, characterizing, and classifying the waste removed from the larger MDAs 6688 

may be performed within containment structures (see Sections I.3.3.2.6 and I.5.6.3.2).  6689 

Containment structures may not be needed for many MDAs, particularly the small ones, or for 6690 

remediating other PRSs.  Containment structures may be used for removal of the larger MDAs 6691 

because of the types and quantities of the wastes to be exhumed and the proximity of the MDAs 6692 

to occupied areas. 6693 

Exposures to the public were estimated by:  (1) establishing a source term for release from each 6694 

MDA, and (2) assuming that releases into the air would be transported to locations occupied by 6695 

members of the public using standard sector-averaged Gaussian plume dispersion models and 6696 

joint distribution frequencies appropriate for the LANL area.  Estimated radiological doses are 6697 

presented in Section I.5.6.3.2. 6698 

Borrow Pit.  Operation of heavy equipment at the borrow pit is conservatively projected, using 6699 

the procedures outlined in Section I.3.6.4, to release pollutants listed in Table I–92. 6700 

Table I–92  Removal Option Projected Pollutant Releases to Air from Technical Area 61 6701 

Borrow Pit Heavy Machinery Operation a  6702 

Fiscal Year Pollutant 
(tons) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

NOx 6.6 16 110 130 90 86 88 89 87 21 

CO 17 40 280 340 230 220 220 220 220 53 

SOx 0.43 1.0 7.1 8.8 5.9 5.6 5.7 5.7 5.6 1.4 

PM10 0.46 1.1 7.7 9.4 6.3 6.0 6.1 6.2 6.1 1.5 

CO2 270 640 4,500 5,500 3,700 3,500 3,600 3,600 3,500 860 

Aldehydes 0.12 0.28 1.9 2.4 1.6 1.5 1.5 1.6 1.5 0.37 

TOCs 1.3 3.0 21 25 17 16 17 17 16 4.0 

NOx = nitrogen oxides, CO = carbon monoxide, SOx = sulfur oxides, PM10 = particulate matter with an aerodynamic diameter 
less than or equal to 10 micrometers, CO2 = carbon dioxide, TOCs = total organic compounds. 
a Includes releases projected from placing a thick evapotranspiration cap over the remaining disposal units at Area G, and 

over small areas in TA-49. 
Note:  To convert tons to metric tons, multiply by 0.90718.  Numbers have been rounded.   
 

Dust levels at the borrow pit were estimated using the methods discussed in Section I.5.4.1.1, 6703 

assuming complete removal of waste and contamination from MDAs, and assuming that all 6704 

material needed to backfill the excavated MDAs would be obtained from this borrow pit.  The 6705 

TA-61 borrow pit was also assumed to be the source for crushed tuff for capping the remaining 6706 

Area G disposal units and small areas in TA-49.  Assuming no controls or mitigation measures, 6707 

the largest release of PM10 (700 pounds [320 kilograms]) would occur during FY 2010.  6708 



Appendix I – Major Material Disposal Area Remediation, Canyon Cleanups, and Other Consent Order Actions 
 
 

 
7/9/2007 Concurrence Draft I-251 

Emissions of dust and particulate matter would be mitigated, however, using dust control 6709 

measures such as water sprays. 6710 

Localized emissions of criteria pollutants, particulates, and dust would be further reduced if some 6711 

material was obtained from other sources. 6712 

I.5.4.3.2 Noise 6713 

The Removal Option could have larger noise impacts compared with the Capping Option.  The 6714 

Removal Option would require more heavy equipment than the Capping Option, and there would 6715 

be increased vehicle traffic.  Both factors would increase background noise near the work areas. 6716 

With respect to vehicular traffic, assuming all waste generated under the Removal Option is 6717 

shipped offsite, the total number of one-way waste shipments from FY 2007 through FY 2016 6718 

would be approximately 109,000, an average of 10,900 per year.  The largest number of one-way 6719 

waste shipments (about 22,000 shipments) would be during FY 2010.  Shipments of backfill and 6720 

topsoil would number up to 160,000 shipments over 10 years, or an average of 16,000 per year.81  6721 

Thus, the Removal Option could increase traffic noise at LANL compared to the Capping 6722 

Option. 6723 

Trucks on East Jemez Road may be heard in the trailer park.  If all solid waste from the Removal 6724 

Option passes through the transfer station at the county landfill (which is unlikely, given the 6725 

existing practice of sending solid waste from environmental restoration directly to an offsite 6726 

landfill), then about 9,700 one-way shipments containing this waste could transit East Jemez 6727 

Road over 10 years, or about 970 per year.  This averages 3.9 trucks per working day.  If all 6728 

crushed tuff for the Removal Option came from the TA-61 borrow pit, up to 142,000 one-way 6729 

shipments of crushed tuff would transit East Jemez Road through FY 2016, assuming a thick cap 6730 

for Area G and TA-49.  This averages 14,200 per year (57 per working day).  The largest number 6731 

of shipments would occur during FY 2010, when about 26,000 one-way shipments of crushed 6732 

tuff could transit East Jemez Road.  As noted for the Capping Option, this increase in traffic can 6733 

be compared to the average vehicular traffic on East Jemez Road of 11,181 vehicles per day 6734 

during weekdays (KSL 2004).  Adding solid waste shipments through the transfer station, the 6735 

total shipments on East Jemez Road during the peak year, FY 2010, would approach 56,000 two-6736 

way shipments, or roughly 220 trucks per day.  Assuming these trucks passed the trailer park 6737 

twice each day (going and coming), this would be a 2 percent increase in the number of vehicles 6738 

traveling the road on a daily basis. 6739 

I.5.5 Ecological Resources 6740 

I.5.5.1 No Action Option 6741 

LANL’s environmental restoration project would continue to reduce ecological risks associated 6742 

with the legacy of past LANL operations.  As noted in the 1999 SWEIS, the remaining 6743 

contamination is the primary contributor to ecological health risk (DOE 1999a).  In the 1999 6744 

SWEIS, ecological risk was estimated to be very small, and no significant adverse impacts on 6745 

                                                 
81 Includes material for backfilling and covering removed MDAs, and capping remaining disposal units at Area G plus small 
areas in TA-49.  A thick cap is assumed. 
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ecological and biological resources were projected under the Expanded Operations Alternative.  6746 

The No Action Option for this appendix represents a continuation of the 1999 SWEIS Expanded 6747 

Operations Alternative.  Completion of site investigations and cleanups translates to a reduction 6748 

in ecological risk. 6749 

As LANL’s environmental restoration project activities are undertaken, limited, short-term 6750 

impacts on ecological resources are likely.  The extent, duration, and intrusive nature of the 6751 

remedial activity would affect the magnitude of the ecological impacts.  Disturbed areas would 6752 

be revegetated to restore ecological conditions.  Because negative impacts are expected to be 6753 

limited to short durations, the overall impact on ecological resources would be positive as 6754 

contamination is removed from the environment. 6755 

I.5.5.2 Capping Option 6756 

Site Investigations.  Under the Capping Option, installation of exploratory and monitoring wells 6757 

(or similar investigative features) in compliance with the Consent Order would cause some 6758 

impacts such as clearing of vegetation.  Well drilling equipment would typically be mounted on 6759 

trucks that must be positioned at the drilling locations.  Well installation could require several 6760 

days or more.  Following well installation, vegetation would return.  Sampling of wells would 6761 

require periodic, but brief, occupation of the sampling locations. 6762 

Remediation of MDAs and Other PRSs.  Under the Capping Option, terrestrial resources would 6763 

be disturbed as the MDAs were cleared of vegetation and then capped.  At most MDAs, this 6764 

activity would have minimal direct impact because the MDAs are generally grassy areas enclosed 6765 

by fencing.  However, siting and operation of temporary support facilities could disrupt some 6766 

nearby habitat over the short term, and noise and human presence during remediation could also 6767 

disturb wildlife in nearby areas.  Proper maintenance of equipment and restrictions preventing 6768 

workers from entering adjacent undisturbed areas would be implemented, as appropriate, to 6769 

lessen impacts on ecological resources.  Once the MDAs are capped and revegetated, they would 6770 

provide habitat similar to that existing before remedial actions were implemented:  they would be 6771 

fenced, grassy areas.  In the case of MDA G, the current industrial environment could be replaced 6772 

by an open grassy area more attractive to wildlife.  This would be the case whether or not any 6773 

transuranic waste currently in subsurface storage in TA-54 would be left in place. 6774 

Regarding other PRSs, because partial clearing would often be needed, such as at the 6775 

260 Outfall, there would be a loss of habitat with an accompanying loss or displacement of 6776 

wildlife.  Upon completion of remedial actions, the sites would be revegetated.  In the long, run 6777 

the sites containing the PRSs would return to a more natural condition absent further 6778 

development to support LANL operations.  Many PRSs such as firing sites in TA-15 may not 6779 

require substantial clearing to remove contamination; thus, impacts may be restricted to short-6780 

term effects resulting from noise and increased human presence as the sites are remediated.  6781 

Similar conclusions would be derived for other possible corrective reviews such as operation of 6782 

volatile organic compound removal or groundwater treatment systems. 6783 

The Capping Option would have minimal impact, if any, on wetlands or aquatic resources.  None 6784 

of the MDAs contain such resources, as well as few, if any, of the other PRSs.  Best management 6785 
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practices would be implemented to prevent erosion and any subsequent sedimentation of 6786 

downstream wetlands or ephemeral streams. 6787 

Although some of the MDAs fall within the core and buffer zones of the Mexican spotted owl 6788 

(see Section I.4.5), direct impacts on this species are not expected from remediation activities, 6789 

including capping.  This sensitive species would not likely be present because of the disturbed 6790 

nature of the sites.  Additionally, remediation activities would not result in habitat loss.  Indirect 6791 

impacts on the Mexican spotted owl from noise are possible where MDAs are in or near Areas of 6792 

Environmental Interest.  Remedial action could in some cases generate noise levels that would be 6793 

greater than 6 dBA above background levels.  A LANL biological assessment determined that 6794 

provided reasonable and prudent alternatives were implemented, work at MDAs N, Z, A, and AB 6795 

may affect, but is not likely to adversely affect, the Mexican spotted owl. Reasonable and prudent 6796 

alternatives include muted back-up indicators on heavy equipment, keeping disturbance and 6797 

noise to a minimum, avoidance of unnecessary disturbance to vegetation including not removing 6798 

trees having a diameter at breast height larger than 8 inches (20 centimeters), reseeding and 6799 

erosion protection, and ensuring that any new lighting meets the requirements of the New 6800 

Mexico Night Sky Protection Act.  Also, activities involving heavy equipment would not be 6801 

permitted between March 1 and May 15, or until the completion of surveys for spotted owls.  If 6802 

owls were determined to be present, work restrictions would be extended until August 31.  6803 

Remediation of other areas evaluated in the biological assessment was determined to not affect 6804 

the Mexican spotted owl (LANL 2006b).  The U.S. Fish and Wildlife Service (USFWS) has 6805 

concurred with this assessment (see Chapter 6, Section 6.5.2). 6806 

Although MDA D is within the Area of Environmental Interest for the bald eagle, no 6807 

undeveloped habitat would be disturbed.  A LANL biological assessment determined that 6808 

remediation activities would likely result in noise levels exceeding 6 dBA above background 6809 

levels in the core zone.  The biological assessment concluded that provided reasonable and 6810 

prudent alternatives were implemented, remediation activities may affect, but would not likely 6811 

adversely affect, the bald eagle.  Reasonable and prudent alternatives include reducing noise 6812 

levels, not removing trees having a diameter at breast height greater than 8 inches 6813 

(20 centimeters) (that is, roost trees), and providing erosion protection and prompt reseeding of 6814 

disturbed areas.  For other MDAs evaluated in the biological assessment, remediation activities 6815 

were determined to not affect the bald eagle (LANL 2006b).  The USFWS has concurred with 6816 

this assessment (see Chapter 6, Section 6.5.2). 6817 

Although TA-54 includes a portion of the southwestern willow flycatcher Area of Environmental 6818 

Interest, MDAs G and L are no closer than about 450 feet (137 meters) from the core habitat. 6819 

Thus, there would be no direct loss of foraging or nesting habitat.  Also, a LANL biological 6820 

assessment determined that noise levels should not exceed 6 dBA above background levels in the 6821 

core zone.  Provided reasonable and prudent alternatives were implemented, the biological 6822 

assessment concluded that the project may affect, but would not likely adversely affect, the 6823 

southwestern willow flycatcher.  Reasonable and prudent alternatives include designing all 6824 

lighting so that it would be confined to the site, keeping disturbance and noise to a minimum, 6825 

implementing appropriate erosion and runoff controls, avoiding unnecessary disturbance to 6826 

vegetation (including wetland vegetation) and re-vegetating when needed with native plant 6827 

species, and continuing to perform annual surveys adjacent to the project area before and during 6828 

remediation.  The biological assessment determined that the other remediation projects that were 6829 
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evaluated would not affect the southwestern willow flycatcher (LANL 2006b).  The USFWS has 6830 

concurred with this assessment (see Chapter 6, Section 6.5.2). 6831 

Ecological risks from contaminants being reintroduced into the environment by ecological 6832 

processes would be reduced.  Caps over MDAs would be designed to prevent or reduce intrusion 6833 

by roots or burrowing animals.  The capped sites would be maintained in grassy states; shrubs 6834 

and trees would be prevented from becoming established.  Penetration of the waste by burrowing 6835 

animals would be prevented by the design of barriers within final MDA covers.  Ecological risks 6836 

from contaminants at other PRSs (for example, the 260 Outfall and the firing sites) would be 6837 

eliminated, if not reduced, because contamination would be stabilized, if not removed. 6838 

Borrow Pit.  A portion of the 43 acres (17.4 hectares) containing the borrow pit is wooded.  6839 

Greatly increased withdrawal of material from the pit may require clearing of additional acreage, 6840 

thus eliminating wildlife habitat in the cleared areas.  Expansion of the cleared area could also 6841 

result in the removal of undeveloped buffer and core habitat for the Mexican spotted owl. 6842 

Although the area is not within Areas of Environmental Interest for the bald eagle, the loss of 6843 

potential foraging habitat could affect this species.  The southwestern willow flycatcher Area of 6844 

Environmental Interest is over 2.5 miles (4 kilometers) from the borrow pit; thus, impacts to this 6845 

species are unlikely.  Because expansion of the borrow pit was not evaluated in the DOE 6846 

biological assessment (LANL 2006b), such an assessment, as well as consultation with the 6847 

USFWS, would have to be undertaken before the expansion took place. 6848 

I.5.5.3 Removal Option 6849 

Site Investigations.  Under the Removal Option, installation of exploratory and monitoring wells 6850 

(or similar investigative features) in compliance with the Consent Order would cause some 6851 

temporary environmental impacts such as clearing of vegetation. 6852 

Remediation of MDAs and Other PRSs.  Impacts on ecological resources under the Removal 6853 

Option would be similar to those described for the Capping Option.  Although little habitat exists 6854 

within the MDAs themselves, siting and operation of temporary remediation support facilities 6855 

could disrupt some nearby habitat over the short term, and noise and human presence could 6856 

disturb wildlife.  This would probably occur whether removals are complete or partial.  Yet once 6857 

remediation actions are complete, the sites would be recontoured and revegetated.  Because 6858 

wastes would have been removed from the MDAs, there would be few restrictions on the types 6859 

of plants that could be reintroduced.  This would permit the establishment of more natural 6860 

conditions that would, in turn, provide additional habitat for area wildlife. 6861 

Although remedial actions would create a disruptive environment for local wildlife in the short 6862 

term, long-term impacts would be beneficial.  With the removal of wastes and contamination 6863 

from the MDAs and PRSs, deep-root penetration and burrowing animals would not reintroduce 6864 

contamination to the environment.  Thus, this option would result in long-term benefits because 6865 

of reductions in contaminants. 6866 

Borrow Pit.  Operation of the borrow pit would cause impacts on ecological resources that would 6867 

be comparable to those under the Capping Option. 6868 



Appendix I – Major Material Disposal Area Remediation, Canyon Cleanups, and Other Consent Order Actions 
 
 

 
7/9/2007 Concurrence Draft I-255 

I.5.6 Human Health 6869 

This resource area addresses possible health impacts on workers and the public.  Workers could 6870 

be impacted by exposure to radionuclides or hazardous chemicals.  Impacts on the public could 6871 

result from future exposure to radionuclides from either PRS radionuclide releases or from future 6872 

accidental occupation of DOE property resulting from temporary disruptions in institutional 6873 

control. 6874 

Impacts on workers and the public could also result from transportation of waste or materials or 6875 

from possible accidents at remediation sites.  Possible transportation accidents are addressed in 6876 

Section I.5.10; while accidents at remediation sites are addressed in Section I.5.12. 6877 

I.5.6.1 No Action Option 6878 

This option would continue the current program of environmental restoration. 6879 

I.5.6.1.1 Worker Impacts 6880 

There would be continuing risks to workers from exposure to ionizing radiation and hazardous 6881 

chemicals.  It is unlikely that these risks would be significantly larger, if at all, than current 6882 

impacts and risks (see Section I.4.6).  Worker radiation doses associated with the No Action 6883 

Option were estimated using the procedures outlined in Sections I.3.5 and I.3.6.4.  Personnel 6884 

radiation exposures were estimated by calculating worker hours required to remove contaminated 6885 

material and then multiplying these hours by an assumed average radiation dose environment.  6886 

To these exposures were added those from waste processing and loading onto trucks.  From 6887 

FY 2007 through FY 2016, the total worker dose using this procedure was estimated to be 6888 

0.25 person-rem, or an LCF risk of 1.5 × 10-4.  From FY 2007 through FY 2011, the total worker 6889 

dose was estimated to be 0.24 person-rem, or an LCF risk of 1.4 × 10-4.  In addition, workers 6890 

could receive radiation doses from proximity of the PRSs being addressed to other LANL 6891 

radiation sources.  The total dose experienced by an environmental restoration worker could 6892 

range up to several tons of millirem per year. 6893 

I.5.6.1.2 Public Impacts 6894 

There would be essentially no risk to the public from waste disposed of in the MDAs and 6895 

contamination in the other PRSs for as long as DOE maintains control of the property and 6896 

continues its surveillance and monitoring programs.  But at some time in the future, there could 6897 

be lapses in institutional controls and surveillance and monitoring programs.  If this occurs, the 6898 

largest risks to the public would result from accidental improper or unauthorized use of the 6899 

property.  Analyses for operation of low-level radioactive waste disposal facilities have long 6900 

included assessments of radiological impacts on persons (inadvertent intruders) that have 6901 

temporarily used property for activities such as housing construction or backyard gardening.  In 6902 

these assessments, intruders are assumed to excavate into the waste, thus contacting it and 6903 

bringing it to the surface where it could be incorporated into the soil.  Exposures could occur 6904 

while the waste is inadvertently excavated and afterwards as persons use the property 6905 

contaminated with radionuclides or organic or inorganic chemicals. 6906 
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Inadvertent intruder scenarios are commonly addressed in performance assessments for low-level 6907 

radioactive waste disposal facilities, including those performed for Area G in TA-54 6908 

(LANL 1997).  Impacts on potential future inadvertent intruders have also been addressed as part 6909 

of a No Action Alternative for the Waste Isolation Pilot Plant Disposal Phase Final 6910 

Supplemental Environmental Impact Statement (DOE 1997a).  As addressed in 6911 

Section I.3.3.2.1.2.2, this No Action Alternative (not proposed or adopted by DOE) considered 6912 

leaving all buried and stored transuranic waste in place at DOE generator-storage sites, including 6913 

LANL.  Impacts on intruders were assessed and included impacts of nonretrieval of remote-6914 

handled waste such as that in shafts 200 through 233 in Area G in TA-54.   6915 

I.5.6.2 Capping Option 6916 

I.5.6.2.1 Worker Impacts 6917 

There would be somewhat increased radiological doses received by site workers compared to the 6918 

No Action Option.  Worker doses from implementing the site investigations program under the 6919 

Consent Order should be very small.  Compared to the No Action Option, additional worker 6920 

doses could result from capping the MDAs and annually remediating several PRSs.  Using the 6921 

procedures for estimating worker doses outlined in Sections I.3.5 and I.3.6.4, for FY 2007 6922 

through FY 2016, the total additional worker dose ranged from 9.7 to 13 person-rem, depending 6923 

on whether a thin or thick cap was emplaced.  This worker dose corresponds to an LCF risk 6924 

ranging from 5.8 × 10-3 to 7.8 × 10-3.  For FY 2007 through FY 2011, the total additional worker 6925 

dose ranged from 4.6 to 6.3 person-rem, and the LCF risk ranged from 2.8 × 10-3 to 3.8 × 10-3. 6926 

In addition, small radiation doses to workers may result from actions associated with grouting the 6927 

General’s Tanks in MDA A or optionally stabilizing in place the transuranic waste currently 6928 

stored in shafts 200-232 in MDA G.82  Operation of the TA-61 borrow pit to support MDA 6929 

capping would not cause radiation exposures to borrow pit workers. 6930 

Risks to workers from possible exposure to hazardous or toxic chemicals would continue to be 6931 

minimized through training, administrative controls, monitoring, and proper use of equipment. 6932 

I.5.6.2.2 Public Impacts 6933 

Site Investigations.  Site investigation under the Consent Order should have no effects on public 6934 

health.  6935 

Remediation of MDAs.  Although the waste and contamination in the MDAs would remain in 6936 

place, future risks to the public would be reduced.  The improved covers would reduce 6937 

infiltration of water into the waste, which would reduce the potential for release of radionuclides 6938 

and hazardous constituents into the environment.  The improved covers would also reduce the 6939 

                                                 
82 In neither case are large worker doses expected.  For example, the contents of a buried 50,000-gallon tank were mixed and 
removed at Oak Ridge National Laboratory using a fluidic pulse jet mixing system similar to the system considered for the 
General’s Tank in MDA A.  Although the tank contained sludge that had a larger inventory of activation and fission products 
than that expected to be in the General’s Tanks (the sludge was, in fact, considered to be remote-handled material), the total 
radiation dose received by workers for the entire removal project was 1.23 person-rem, which was smaller than the planned 
dose of 4 person-rem estimated in the projected ALARA (as low as reasonably achievable) plan (ORNL 1998). 



Appendix I – Major Material Disposal Area Remediation, Canyon Cleanups, and Other Consent Order Actions 
 
 

 
7/9/2007 Concurrence Draft I-257 

potential for dispersion of contaminated materials currently existing as hotspots in soil, and as 6940 

brought to the surface from burrowing animals. 6941 

The Capping Option would generally result in increased thicknesses of rock, tuff, and soil over 6942 

the MDAs.  This would reduce the risk to future potential inadvertent intruders.  A larger 6943 

thickness of cover implies less chance of contaminated material being contacted from future 6944 

inadvertent intrusion into disposal units; if the contaminated material is contacted, less would be 6945 

brought to the surface for dispersal and possible human exposure. 6946 

However, capping the MDAs would require the use of heavy equipment that would result in 6947 

emissions of air pollutants, including criteria and hazardous contaminants.  Particulate matter 6948 

would be dispersed into the air from grading, earthmoving, and compaction at the MDA sites.  6949 

These emissions could result in minor-to-moderate increases in short-term concentrations of 6950 

criteria pollutants near the MDAs. 6951 

Remediation of Other PRSs.  The Capping Option would result in removal of contaminated 6952 

materials at numerous PRSs.  At other PRSs, existing contamination would be fixed in place.  6953 

Recovery of contamination at various PRSs at LANL may cause small quantities of radionuclides 6954 

being released to the air that would cause public exposures to radiation.  These exposures were 6955 

estimated using the procedures described in Section I.5.6.3.2.  The results of this assessment are 6956 

an annual MEI dose of up to 7.5 × 10-3 millirem and an annual population dose of up to 6957 

1.8 × 10-2 person-rem.  Operation of heavy equipment to remove contamination would release 6958 

small quantities of nonradioactive pollutants into the air. 6959 

Borrow Pit.  Operation of the borrow pit will entail the use of heavy equipment that would cause 6960 

the emission of pollutants such as those addressed in Section I.5.4.2.1.  In addition, particulate 6961 

matter would be dispersed into the air from excavating bulk materials for MDA capping.  These 6962 

emissions may result in increases in short-term concentrations of pollutants near the boundary of 6963 

the borrow pit.   6964 

I.5.6.3 Removal Option 6965 

I.5.6.3.1 Worker Impacts  6966 

Possible risks to site workers from the site investigations program from possible exposure to 6967 

radiation or chemically toxic or hazardous materials would again be small. 6968 

Regarding remediation of MDAs and PRSs, the Removal Option would result in larger radiation 6969 

doses to site workers than the Capping Option.  Worker doses were estimated using the 6970 

procedures outlined in Sections I.3.5 and  I.3.6.4.  Compared to the No Action Option, for 6971 

FY 2007 through FY 2016, the total additional worker dose was estimated as 1,400 person-rem, 6972 

assuming a thick cap over remaining Area G disposal units, and over small areas in TA-49.  This 6973 

results in an LCF risk of 0.84.  For FY 2007 through FY 2011, the total additional worker dose 6974 

was estimated as 580 person-rem, resulting in an LCF risk of 0.35.  These estimates reflect the 6975 

assumption of complete removal of waste from MDAs.  Partial removal of waste from MDAs 6976 

would result in smaller doses and risks to workers.  Doses and risks could be reduced in practice 6977 

using standard radiation protection techniques.  The bulk of the doses and LCF risks would be 6978 
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from complete removal of MDA G.  Operation of the borrow pit to support MDA removal would 6979 

not result in radiation doses to borrow pit workers. 6980 

Compared with the Capping Option, the Removal Option could result in increased risks to site 6981 

workers from exposure to hazardous or toxic chemicals.  These risks would be minimized 6982 

through training, administrative controls, monitoring, and proper use of equipment. 6983 

I.5.6.3.2 Public Impacts 6984 

The Removal Option would reduce long-term risks to members of the public from either 6985 

contaminants released slowly over time or inappropriate uses of the sites assuming temporary 6986 

future accidental breakdowns in institutional control.  The bulk of the contamination within and 6987 

near the MDAs would be removed, and remaining contamination would be stabilized in place.  6988 

Contamination at other PRSs would also be removed or stabilized in place. 6989 

Site Investigations.  The site investigations programs under the Consent Order should not affect 6990 

public health. 6991 

Radiological Emissions from Remediation of MDAs and Other PRSs.  MDA removal would 6992 

cause short-term radiological doses to the public from release of radionuclides into the air.  To 6993 

estimate these radiological doses: 6994 

• Transport through the air pathway to the public was modeled using the Clean Air Act 6995 

Assessment Package – 1988 (CAP88-PC), Version 3.0.  (See Appendix C of the SWEIS for 6996 

further information on the CAP88-PC model.) 6997 

• Radiological doses and risks to the public were modeled using exposure and environmental 6998 

transfer assumptions embedded in CAP88-PC.  Exposures included external exposures 6999 

from immersion in a radiological plume, inhalation and ingestion exposures, and exposures 7000 

following deposition of contamination on the ground and surfaces, including resuspension 7001 

and food transfer pathways.  The public was assumed to take no measures to avoid 7002 

radiation doses. 7003 

• Air emissions from removal of large MDAs were modeled as individual release sites.  7004 

These MDAs included MDA A, B, T, U, AB, C, and G.  Schedules for removal of these 7005 

MDAs were conservatively assumed to comply with the remedy completion schedules in 7006 

the Consent Order.  Complete removal of waste and contamination was assumed. 7007 

• Remediation needs and schedules for other LANL PRSs are uncertain.  Airborne releases 7008 

were modeled by assuming that contamination is removed from an assumed area of 7009 

property at LANL annually.  The mechanical stresses imposed on the contaminated 7010 

property were assumed to disperse contamination into the air. 7011 

It was assumed that during removal, a fraction of the radioactive inventory within the MDAs 7012 

would be released into the air.  The total source term for release was given as: 7013 

Source Term (picocuries per year) = Total MDA Inventory (curies)  ×  Fraction Released   7014 
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The inventories for the MDAs were developed using several information sources.  For some 7015 

MDAs, although historical information indicated that particular isotopes may have been disposed 7016 

of, disposed quantities were lacking.  In these cases, the inventories were estimated by scaling to 7017 

known inventories in MDA G.  In addition, a documented safety analysis was issued in 2004 for 7018 

nuclear environmental sites (LANL 2004l).  The analysis performed for this documented safety 7019 

analysis reconsidered earlier information, and better accounted for the initial presence of 7020 

plutonium-241 and the ingrowth of its progeny, americium-241.  Where different inventories 7021 

from different references could be assumed for some MDAs, doses (MEI and population within 7022 

50 miles) were calculated for each inventory, and the more conservative inventory (the one 7023 

resulting in the larger dose) was used.  In addition, because many MDAs have several 7024 

radionuclides in their inventories, a screening process eliminated those radionuclides that 7025 

contributed minimally (less than 1 percent) to the total dose.  This screening resulted in those 7026 

radionuclides having the largest health impacts being modeled.  The postscreening inventories 7027 

for each of the MDAs (and the combined PRS area) are listed in Table I–93. 7028 

Table I–93  Screened Inventories of Radionuclides Within Large Material Disposal Areas 7029 

and the Combined Potential Release Site Area a 7030 

Radionuclide 
(curies) 

MDA A 
(TA-21) 

MDA B 
(TA-21) 

MDA T 
(TA-21) 

MDA U 
(TA-21) 

MDA AB 
(TA-49) 

MDA C 
(TA-50) 

MDA G 
(TA-54) 

Combined 
PRS 

Americium-241 6.14 6.55 3,740  6,570 140 2,140 0.130 

Cobalt-60 – – – – – 8.42 480  

Cesium-137 – – – – – – 726 4.7 × 10-4 

Plutonium-238 0.266 9 31.3 0.414 2,990 6.7 × 10-9 3,590 0.14 

Plutonium b 55.5 7.65 161 6.59 2,830 – 2,370 0.335 

Plutonium-241 78.9 – 37,400 – 3,370 82.9 – – 

Strontium-90 – – – – – 12 1,040 0.013 

Tritium – 252 – 4.34 0.917 16,800 472,000 0.047 

Uranium c 3.95 0.22 6.9 – 0.258 29.5 68 0.442 

MDA = material disposal area, TA = technical area, PRS = potential release site.  
a The screening process eliminated those radionuclides contributing less than one percent of the total dose. 
b  Plutonium may include plutonium-239 and plutonium-240. 
c Uranium may include uranium-233, uranium-234, uranium-235, uranium-236, or uranium-238. 
Inventory sources: 
MDA A – LANL 2004l for General’s Tanks.  For Eastern and Central Pits, available information (for example LANL 1991) 
identifies disposed radionuclides but not quantities.  Hence, for these pits, the radionuclide inventories were scaled from 
known inventories in MDA G (LANL 1997). 
MDA B – For plutonium-239, assumed 6.22 curies from LANL 1999b, DOE 1999g, and LANL 2004l, and added an 
estimated 1.45 curies of plutonium-240.  For plutonium-240 and other radionuclides, available information (Rogers 1977; 
LANL 1999b, 1991, 2004d) suggested their presence in the MDA but not their quantities.  Inventories of these radionuclides 
were scaled from known inventories in MDA G (LANL 1997). 
MDA T – LANL 2004l. 
MDA U – The current inventory is difficult to estimate because an unknown quantity of the originally disposed material was 
removed in 1985.  The original inventory was estimated from available information (LANL 1991, 2004k).  Some 
radionuclides were scaled from known inventories in MDA G (LANL 1997).  Two-thirds of the original inventory was 
assumed removed in 1985.  The Removal Option for MDA U is unlikely, because NMED has issued a Corrective Action 
Complete with Controls certification for the SWMUs comprising MDA U (NMED 2006b). 
MDA AB – Most radionuclides estimated from RFI Work Plan for Operable Unit 1044 (LANL 1992b).  Americium-241 was 
decayed from the cited inventory of plutonium-241.  Inventories of plutonium-238 and plutonium-242 were scaled from 
known inventories in MDA G (LANL 1997). 
MDA C – Radionuclide inventories were developed from data from LANL 1992c, LANL 2003k, Rogers 1977, and 
DOE 1999g. 
MDA G – LANL 1997. 
Aggregate PRS – Scaled from known inventories of contaminated soil disposed of into MDA G (LANL 1997). 
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The fraction of the inventory that would be released was generally assumed to be represented by 7031 

PM10.  A conservative release fraction of 10-4 was assumed.  Volatile radionuclides such as C-14, 7032 

radon isotopes, and iodine were conservatively assumed to be all released (release fraction = 1).  7033 

The release fraction for tritium was assumed to be 0.01 for MDA G and unity for other MDAs.  7034 

It is believed that very little of the tritium disposed of in the MDAs was disposed of in a gaseous 7035 

form (as in vials of tritium gas).  Rather, most tritium was disposed of as an absorbed liquid 7036 

(generally tritiated water) or otherwise solid objects such as pumps.  The great bulk of the tritium 7037 

disposed of at LANL was disposed of within shafts within Area G at TA-54.  Early disposals of 7038 

large quantities of tritium were within asphalt-lined drums that were emplaced, rather than 7039 

dropped, within the shafts (Rogers 1977).  The largest quantities of tritium were double-packaged 7040 

(one asphalt-lined and sealed drum within another).  Shafts containing large quantities of tritium 7041 

were asphalt-lined (Rogers 1977).  Starting in the 1990s, disposal was within stainless steel 7042 

containers.   7043 

Although many of the drums containing the tritium may have corroded to the point that there are 7044 

leak paths from the drum interior to the environment, it is expected that the drums would still be 7045 

sufficiently intact that widespread gross wall failures would be uncommon.  Hence, the drums 7046 

would largely retain their overall integrity during removal.  In addition, it is expected that 7047 

removal of waste from those shafts containing large quantities of tritium would be controlled in a 7048 

manner sufficient to safeguard worker and public safety and the environment.   7049 

A release fraction of unity was assumed for tritium disposed of in other MDAs because of 7050 

uncertainties about the form of the waste and the packaging used (if any).   7051 

All MDAs were modeled assuming that removal occurred with and without containment 7052 

structures.  For those MDAs assumed to be exhumed without containment structures, an area 7053 

source was modeled.  For such MDAs, it was assumed that, at any given time in the exhumation 7054 

of an MDA, an area no larger than 100 square meters would be disturbed.  The area source was 7055 

modeled with zero velocity and zero height to the air emissions. 7056 

Release of radionuclides from containment structures was modeled as a point source assuming a 7057 

representative enclosure for all MDAs.83  (Structures would be relocated as needed.)  The 7058 

assumed enclosure has dimensions of 150 by 300 feet (46 by 91 meters), with a minimum height 7059 

of 20 feet (6.1 meters) at the structure eaves.  Assuming an elliptically domed roof having flat 7060 

sides and a maximum height under the dome of about 40 feet (12 meters), the interior volume of 7061 

the structure would be 1.25 × 106 cubic feet (35,400 cubic meters). 7062 

The heating, ventilating, and air conditioning system for the containment structure would be 7063 

designed to provide sufficient air exchange to ensure that airborne concentrations would not 7064 

exceed derived air concentration limits over a given period of time, based on a conservative 7065 

estimate of entrainment of contaminants from the digface.  It was assumed that the heating, 7066 

ventilating, and air conditioning system would exhaust through a roughing filter and at least one 7067 

HEPA filter before discharge through a 20-foot-high (6.1-meter-high), 36-inch-diameter 7068 

                                                 
83 Additional engineering work would be needed to arrive at optimum numbers, sizes, configurations, and relocation schedules 
for the removal enclosures. 
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(0.91-meter-diameter) stack.  A 99.95 percent removal efficiency was assumed.84  The flow rate 7069 

out the stack was assumed to be 20,000 cubic feet per minute, corresponding to an average air 7070 

exchange rate within the containment structure of once per hour.  This flow rate was converted to 7071 

14.4 meters per second by dividing by the cross-sectional area of the stack. 7072 

When determining the distance and direction from each MDA to the MEI, the land parcels that 7073 

are designated as “To Be Conveyed” were considered.  For additional CAP88-PC input, the same 7074 

meteorological, population, and agriculture values and data were used here as in Appendix C of 7075 

this SWEIS.  (The location [latitude and longitude] that was used for each MDA is available in 7076 

the administrative record.) 7077 

In addition to the MDAs addressed above, it was assumed that each year from FY 2007 through 7078 

FY 2016, several small PRSs would be remediated at different locations within LANL.  There 7079 

may be several options for remediation, including removing, treating, or stabilizing 7080 

contamination at a site.  It was assumed that some of these remediation activities would annually 7081 

cause release of radionuclides to the air from mechanical disturbance of soil, sediment, or other 7082 

property.  To estimate this release, a single PRS combined area was assumed to represent the 7083 

annual remediation of several PRSs.  The radioactive inventory subject to disturbance was 7084 

estimated by extrapolating the radionuclide inventory in “contaminated soil,” as reported 7085 

disposed of in Area G from 1971 through September 25, 1988 (LANL 1997).  The average 7086 

radionuclide concentrations from this inventory, which was contained within 47,000 cubic yards 7087 

(36,000 cubic meters) of disposed contaminated soil, was extrapolated to an assumed annual 7088 

radiologically contaminated volume of 5,200 cubic yards (4,000 cubic meters). 85  Because of the 7089 

large number of PRSs within TA-35 (see Section I.2.7.7), the location of the combined PRS area 7090 

was assumed to be within TA-35. 7091 

The results of the analysis are presented in Table I–94 for complete removal of waste from the 7092 

large MDAs.  The annual dose was calculated by dividing the total dose from MDA removal by 7093 

the number of years needed to exhume the entire MDA.  Smaller doses are expected from partial 7094 

removal of waste from the MDAs.  The annual MEI dose associated with the combined PRS area 7095 

would be 7.5 × 10-3 millirem, and the annual population dose would be 1.8 × 10-2 person-rem. 7096 

                                                 
84A single HEPA filter has a nominal rating of 99.97 percent efficiency for particulate removal, as designed and tested for 
0.3-micrometer (1.2 × 10-6) aerodynamic-equivalent diameter.  This is equivalent to a leak rate of 3 × 10-4.  In practice, 
however, a lower level of efficiency is often assumed.  Assuming an efficiency of 99.8 percent for one HEPA filter, and an 
efficiency of 99.7 percent for a second HEPA filter, the particulate release rate for two filters would be 6 × 10-6.  For purposes 
of this analysis, a more conservative release rate of 5 × 10-4 (99.95 percent efficiency) was used. 
85Pit inventories from 1971 through September 1988 are provided in Table 3-8 of Appendix 2e of the 1997 LANL Performance 
Assessment and Computer Analysis for the Area G LLW site (LANL 1997a).  Contaminated soil inventories were obtained from 
this table, and disposed volumes were obtained from Table 3-7 of this reference.  The estimate of 5,200 cubic yards (4,000 cubic 
meters) was estimated assuming annual waste generation rates from remediating several PRSs.  The inventory used for the 
analysis conservatively reflect the possibility that all waste removed from PRSs in any single year may be radioactively 
contaminated. 
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Table I–94  Annual Dose Estimates from Complete Removal of Large Material 7097 

Disposal Areas 7098 

MDA 
Removal Period 

(years) 
Individual MDA MEI Dose 

(millirem per year) a 
Dose to LANL MEI b 
(millirem per year) 

Population Dose 
(person-rem per year) 

MDA A 1.8 0.0013 to 7.1 0.000097 0.00066 

MDA B 2.4 0.062 to 50 0.0081 0.024 

MDA T 2.0 0.064 to 310 0.0043 0.036 

MDA U c 0.8 0.0025 to 1.9 0.047 0.31 

MDA AB 2.1 0.030 to 85 0.0017 0.056 

MDA C 1.8 0.45 to 1.2 0.34 5.5 

MDA G 6.8 0.18 to 97 0.012 0.25 

Total Not applicable Not applicable 0.42 6.2 

MDA = material disposal area, MEI = maximally exposed individual. 
a A different MEI was assumed for removal of each MDA.  The smaller dose for each MDA is for removal assuming use of a 

containment structure; the large dose is for removal assuming no use of a containment structure. 
b Total dose of the LANL MEI was conservatively estimated by assuming that all listed MDAs would be removed during an 

overlapping period of time, which would probably not actually occur. 
c The Removal Option for MDA U is unlikely, because NMED has issued a Corrective Action Complete with Controls 

certification for the SWMUs comprising MDA U (NMED 2006b). 
Note:  Numbers have been rounded. 
 

The MEI location for each MDA was calculated separately.  Those MEI locations for the four 7099 

MDAs at TA-21 are very close.  The other MDAs are relatively distant from one another.  In this 7100 

table, the “Individual MDA MEI Dose” is to the MEI associated with each MDA removal.  The 7101 

smaller dose would be received if the MDA is removed under a containment structure.  If the 7102 

MDA is exhumed without a containment structure, the MEI would receive the larger dose. 7103 

Because the MEI locations for the TA-21 MDAs are so close, the total dose to that MEI 7104 

(MDAs A, B, T, and U) was assessed assuming that all removals occurred at the same time under 7105 

containment structures (0.13 millirem per year).  If removal of MDA U occurred, which is 7106 

unlikely (see footnote c to Table I–94), and without use of a containment structure, the dose to 7107 

the TA-21 MEI would increase to 2 millirem (1.9 millirem for MDA U plus the lower doses for 7108 

MDAs A, B and T) in a year assuming the release assumptions and the inventory presented in 7109 

Table I–93.  If MDA A was also exhumed without the use of a containment structure, the dose to 7110 

the TA-21 MEI could potentially exceed the 10-millirem public dose limit (7.1 millirem for 7111 

MDA A plus 1.9 millirem for MDA U plus 1.5 millirem dose to TA-21 from operations at 7112 

LANSCE).  Notwithstanding this assessment, LANL would be operated, and remediations 7113 

conducted, to ensure compliance with the 10-millirem public dose limit. 7114 

In addition to addressing doses to each MEI associated with large-MDA removal, the impacts of 7115 

MDA removal on the LANL site-wide MEI were analyzed.  Each MDA could contribute a 7116 

portion to the LANL site-wide MEI.  In Table I–94, the doses to the LANL site-wide MEI were 7117 

calculated separately.  Doses from removal of MDA U and MDA C were calculated without use 7118 

of containment structures because their contribution to the LANL site-wide MEI would be small.  7119 

(Total doses to the LANL MEI from all sources are summarized in Chapter 5 of the SWEIS.) 7120 

When calculating the dose to the population within 50 miles (80 kilometers) of each MDA, it 7121 

was assumed that MDA U and MDA C would be exhumed using no containment structures.  All 7122 

other large MDAs would be removed under containment structures.  As much as an additional 7123 
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6.2 person-rem per year would be attributed to the LANL population dose if all large MDAs were 7124 

exhumed at the same time. 7125 

Nonradiological Emissions from Remediating MDAs and Other PRSs.  The Removal Option 7126 

would require the use of heavy equipment, resulting in emission of pollutants to the air, including 7127 

criteria and hazardous pollutants.  At some MDAs, these activities would be of longer duration 7128 

than typical LANL construction activities and could involve extensive movement of materials.  7129 

The overall emissions from heavy equipment under the Removal Option would be more than 7130 

20 times those under the Capping Option.  As noted in Section I.5.4.3.1, emissions of some 7131 

pollutants could be above 1-hour and 8-hour ambient standards.  These emissions could be 7132 

reduced by management controls such as scheduling so that public impacts would be minimized. 7133 

Borrow Pit.  Operation of the borrow pit under the Removal Option could result in emissions of 7134 

pollutants and particulate matter that would be comparable to those estimated for the Capping 7135 

Option.  Particulate emissions would be controlled using standard dust control techniques such as 7136 

water sprays.  Emissions could be controlled by management controls such as scheduling. 7137 

I.5.7 Cultural Resources 7138 

A variety of cultural resources are present within or near LANL boundaries, including 7139 

archaeological resources, historic buildings and structures, and traditional cultural properties. 7140 

I.5.7.1 No Action Option 7141 

Under the No Action Option, there would be small risks to cultural resources at any of the TAs 7142 

within which MDAs and PRSs are located, as the LANL environmental restoration project 7143 

continues.  These small risks would be managed using existing procedures. 7144 

I.5.7.2 Capping Option 7145 

Site Investigations.  Installation of monitoring wells or other site investigation equipment under 7146 

the Consent Order would be coordinated with LANL personnel responsible for preservation of 7147 

cultural resources, with the objective of avoiding impacts on cultural resources.  Usually there is 7148 

sufficient flexibility in the selection of sites for investigation equipment so that impacts on 7149 

cultural resources can be avoided.   7150 

Remediation of MDAs and Other PRSs.  Under this option, the MDAs would be cleared of 7151 

vegetation before being capped.  Because no archaeological resources are within any of the 7152 

MDAs, the Capping Option would not directly impact such sites.  This would also be the case for 7153 

actions involving grouting the General’s Tanks in MDA A (see Section I.3.3.2.2.5) or actions 7154 

performed to provide additional stabilization to any transuranic waste left in place in TA-54, if 7155 

this option is implemented (see Section I.3.3.2.1.2.2).   7156 

Risks to cultural resources for other PRSs would depend on the PRS.  In most cases, there would 7157 

be few or no risks to cultural resources.  At sites where there may be questions about risks, 7158 

remediation operational plans and procedures would be coordinated with LANL personnel 7159 

responsible for preservation of cultural resources.  For example, one building eligible for listing 7160 

in the National Register of Historic Places is within the R-44 firing site (SWMU 15-006(c)); 7161 
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however, this building would not be disturbed by remediation activities involving surface 7162 

recovery of contamination. 7163 

Indirect impacts on cultural resources of remedial actions are possible because of increased 7164 

erosion resulting from capping operations or PRS remediation and from workers or equipment 7165 

occupying the work area.  In those cases where archaeological resource sites and historic 7166 

buildings and structures are located near work areas, LANL personnel responsible for 7167 

preservation of cultural resources would be notified so that site boundaries could be marked and 7168 

fenced, as needed (LANL 2006l).  Fencing would prevent accidental intrusion and disturbance to 7169 

the site.  Best management practices would control erosion. 7170 

Borrow Pit.  There are no archaeological resources in the immediate vicinity of the borrow pit in 7171 

TA-61.   7172 

I.5.7.3 Removal Option 7173 

Site Investigations.  Possible impacts on cultural resources of site investigations under the 7174 

Consent Order would be the same as those under the Capping Option. 7175 

Remediation of MDAs and Other PRSs.  Potential impacts under this option would be similar to 7176 

those addressed for the Capping Option.  Direct impacts on cultural resources would be unlikely.  7177 

The potential for indirect impacts also would be similar to that under the Capping Option.  As 7178 

with that option, LANL personnel responsible for preservation of cultural resources would be 7179 

notified so that any resource sites located near the affected areas would be protected.  These 7180 

conclusions would apply whether complete or partial removal occurred at the MDAs. 7181 

Borrow Pit.  There are no archaeological resources in the immediate vicinity of the borrow pit in 7182 

TA-61. 7183 

I.5.8 Socioeconomics and Infrastructure 7184 

I.5.8.1 No Action Option 7185 

Under the No Action Option, existing employment practices for LANL’s environmental 7186 

restoration project would continue, with contractor labor providing much of the support for site 7187 

investigation and remediation.  LANL’s environmental restoration project currently employs 45 7188 

to 50 University of California and captive contractors,86 along with 250 subcontractors who 7189 

support various tasks at various levels (LANL 2006a).  This may be compared with the total 7190 

employment at LANL, which is currently about 13,500 employees (see Section I.4.8.1).  Using 7191 

the procedures outlined in Sections I.3.5 and I.3.6.4, total personnel hours were estimated 7192 

through FY 2016 for removal of contaminated material from PRSs as part of the No Action 7193 

Option.  This estimate is 50,000 person-hours through FY 2016 (48,000 person-hours through 7194 

FY 2011).  Utility usage (electricity, natural gas, water) would not be significantly affected by 7195 

continuing environmental restoration project operations.  Roughly 75,000 gallons (280,000 liters) 7196 

of liquid fuel (diesel and gasoline) would be required to operate heavy equipment for continuing 7197 

site remediation through FY 2016. 7198 

                                                 
86 A DOE captive contractor is one that engages in little or no commercial business outside its work for DOE. 
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I.5.8.2 Capping Option 7199 

Under the Capping Option, a higher density of remedial activities would occur through FY 2016 7200 

compared to the No Action Option.  Including operations at the TA-61 borrow pit, carrying out 7201 

the Capping Option is projected to require 1,400,000 to 2,200,000 person-hours through FY 2016 7202 

(680,000 to 1,100,000 person-hours through FY 2011).  Assuming 2,000 hours per year per 7203 

worker, the Capping Option would require the full-time efforts of an average of 7204 

70 to 110 workers per year. 7205 

Use of electricity or natural gas would likely be only marginally increased compared to the No 7206 

Action Option.  Roughly 3.9 to 6.7 million gallons (15 to 25 million liters) of liquid fuel (diesel 7207 

and gasoline) may be needed through FY 2016 to operate heavy equipment under the Capping 7208 

Option. 7209 

Compared to the No Action Option, additional water would be required, mainly for soil 7210 

compaction at the MDAs and dust suppression at the MDAs and borrow pit.  Implementing the 7211 

Capping Option could require from 20 to 53 million gallons (76 to 200 million liters) of water 7212 

from FY 2007 through FY 2016, with the largest annual quantity of water (roughly 5 to 7213 

14 million gallons [19 to 53 million liters]) needed during FY 2011.  7214 

I.5.8.3 Removal Option 7215 

Under the Removal Option, a very high density of remedial activities would conservatively occur 7216 

through FY 2016 compared to the No Action Option.  Under the Removal Option, complex and 7217 

cost-intensive excavation processes would provide local economic benefits. 7218 

Including operations at the TA-61 borrow pit, and capping areas in TA-54 and TA-49, carrying 7219 

out the Removal Option is projected to require up to 36 million person-hours through FY 2016 7220 

(16 million person-hours through FY 2011), assuming complete removal of waste from MDAs 7221 

and covering remaining disposal units at Area G with a thick cap.  Assuming 2,000 hours per 7222 

year per worker, the Removal Option would require the full-time efforts of an average of 7223 

1,800 workers per year. 7224 

Utility use may be affected.  Significant additional volumes of waste would be generated, and it 7225 

may be necessary to develop additional capacity to sort, characterize, treat, and package all the 7226 

waste to be removed (see Section I.3.3.2.8 and Section I.5.9.3).  Use of this additional capacity 7227 

would increase utility infrastructure demands at LANL.  Operation of heavy equipment for 7228 

exhuming MDAs and performing other actions under the Removal Option is projected to require 7229 

use of up to 70 million gallons (260 million liters) of liquid fuel (diesel and gasoline) through 7230 

FY 2016.  Water use through FY 2016 would be comparable to that under the Capping Option, 7231 

or up to 58 million gallons (220 million liters). 7232 

I.5.9 Waste Management 7233 

I.5.9.1 No Action Option 7234 

The quantities of solid, chemical, and radioactive wastes to be generated would generally be 7235 

consistent with, if not smaller than, previous projections of waste for continued operation of 7236 
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LANL.  There should be no difficulty in accommodating the waste in existing on- and offsite 7237 

low-level radioactive waste treatment and disposal facilities.  Solid waste disposal capacity exists 7238 

in nearby locations in New Mexico.  Chemical waste treatment and disposal capacity exists at 7239 

several locations within 600 miles of LANL.  Low-level radioactive waste disposal capacity 7240 

exists at LANL, and offsite capacity exists for the relatively small quantities of mixed low-level 7241 

radioactive waste projected from LANL’s environmental restoration project. 7242 

The expansion of low-level radioactive waste disposal operations into Zone 4 would 7243 

accommodate the low-level radioactive wastes to be generated by LANL’s environmental 7244 

restoration project for the foreseeable future.  Using the onsite disposal capacity in conjunction 7245 

with possible use of offsite disposal capacity would allow flexibility to address short-term 7246 

increases in waste generation from planned environmental restoration activities.   7247 

Only very small quantities of transuranic waste would be generated by LANL’s environmental 7248 

restoration project.  Quantities of environmental restoration project wastes contaminated with 7249 

high explosives are expected to be small compared to other sources at LANL. 7250 

Otherwise, LANL’s environmental restoration project is not expected to generate liquid wastes 7251 

(industrial, hazardous, radioactive) in volumes that would impact existing LANL treatment 7252 

capacity.  Because the No Action Option is not expected to significantly increase personnel needs 7253 

at LANL, there would be no impact on LANL’s capacity to treat sanitary wastes. 7254 

I.5.9.2 Capping Option 7255 

Although the Capping Option may cause generation of somewhat larger quantities of solid, 7256 

liquid, and sanitary wastes compared with the No Action Option, impacts on LANL’s waste 7257 

management infrastructure should be small.  Solid waste disposal capacity exists in nearby 7258 

locations in New Mexico.  Chemical wastes would be transported off site for treatment and 7259 

disposal.  Quantities of environmental restoration wastes contaminated with high explosives 7260 

should be small compared to several other sources at LANL.   7261 

Low-level radioactive waste disposal capacity exists at LANL and off site, and would not be 7262 

significantly impacted by the expected waste volume under this option.  Offsite capacity exists 7263 

for the relatively small quantities of mixed low-level radioactive waste projected from LANL’s 7264 

environmental restoration project.  Only small quantities of transuranic waste would be generated 7265 

by LANL’s environmental restoration project and would not significantly increase current 7266 

transuranic waste generation rates.  Impacts on WIPP would hence be small. 7267 

Otherwise, compared to the No Action Option, LANL’s environmental restoration project would 7268 

generate somewhat larger quantities of liquid wastes (industrial, hazardous, radioactive), but not 7269 

in quantities that by themselves would tax existing LANL treatment capacity.  Because the 7270 

Capping Option is not expected to significantly increase personnel requirements, compared to the 7271 

No Action Option, LANL’s capacity to treat sanitary wastes should not be impacted. 7272 

I.5.9.3 Removal Option 7273 

The Removal Option would result in large quantities of wastes being excavated, requiring 7274 

sorting, characterization, classification, treatment, packaging, shipment, and disposal.  The 7275 
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material would include physically or chemically hazardous materials, and some would present 7276 

external exposure or inhalation hazards.  This may require development of additional waste 7277 

management capacity as discussed in Section I.3.3.2.8.  Development and use of this capacity 7278 

would require increased use of utilities such as gas, water, or electricity, increased use of natural 7279 

resources, and larger personnel requirements.  These impacts would occur for the time required 7280 

to remove and process the waste from the MDAs.  Any structures constructed and used for this 7281 

purpose would have to be safely decommissioned, which could generate additional quantities of 7282 

waste to be treated, packaged, shipped, and disposed of. 7283 

Compared with the Capping Option, the Removal Option would generate much larger quantities 7284 

of low-level radioactive waste—about 1 million cubic yards of bulk, alpha-contaminated, and 7285 

remote handled wastes.  About 180,000 cubic yards of mixed low-level radioactive wastes would 7286 

also be generated.  Low-level radioactive wastes would be generated from the environmental 7287 

restoration program at annual rates that would exceed current plans for annual waste acceptance 7288 

at Zone 4 of TA-54.  The Zone 4 disposal capacity could be used within a shorter period of time 7289 

than planned, requiring sooner expansion into Zone 6.  Use of offsite disposal capacity would 7290 

alleviate these impacts. 7291 

The amount of transuranic waste that would be exhumed from the MDAs is significant.  WIPP 7292 

personnel would need to review this potential waste stream to determine if its acceptance would 7293 

remove future flexibility for WIPP to manage other new waste streams. 7294 

The significantly increased volumes of solid and chemical wastes would be transported off site 7295 

for treatment or disposal.  In addition, compared to existing levels, the greatly increased 7296 

personnel requirements for waste removal would cause increased sanitary system loads. 7297 

I.5.10 Transportation 7298 

Risks to the public could result from transportation of waste or bulk materials.  Risks from 7299 

transporting waste could include those from radiation exposures under normal transport 7300 

conditions or from possible accidents resulting in physical injury or radiation exposure from 7301 

release of radioactive material. 7302 

I.5.10.1 No Action Option 7303 

There would be continuing use of transportation systems within and near LANL.  The 7304 

transportation implications of continuing the LANL environmental restoration project would 7305 

generally be comparable with those projected under the Expanded Operations Alternative of the 7306 

1999 SWEIS (DOE 1999a). 7307 

I.5.10.1.1 Onsite Impacts 7308 

The No Action Option should not significantly affect existing traffic patterns within LANL.  7309 

There would be some impacts associated with transporting low-level radioactive waste to onsite 7310 

disposal facilities.  These impacts are addressed in Section I.5.10.1.2. 7311 
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I.5.10.1.2 Offsite Impacts 7312 

Transportation impacts were determined for the No Action Option using the annual projected 7313 

waste volumes set forth in Section I.3.6 and the analysis assumptions described in Section I.3.5.  7314 

Shipment crew and population radiation doses and risks from incident-free transportation and 7315 

radiological and nonradiological risks from possible transportation accidents are presented in 7316 

Table I–95.  The table presents total doses and risks from FY 2007 through FY 2016, total doses 7317 

and risks from FY 2007 through FY 2011, and the doses and risks for the peak year (2008). 7318 

These impacts were determined assuming that all nonradioactive wastes would be sent to offsite 7319 

facilities, all transuranic wastes would be sent to WIPP, and all low-level and mixed low-level 7320 

radioactive wastes would be sent to an offsite commercial disposal facility such as the one in 7321 

Utah.  Impacts of incident-free transport are presented in terms of the collective dose in person-7322 

rem resulting in excess LCFs.  Excess LCFs are the number of cancer fatalities that may be 7323 

attributed to the proposed project that are estimated to occur in the exposed population over the 7324 

lifetime of the individuals.  If the number of LCFs is smaller than one, the subject population is 7325 

not expected to incur any LCFs.  Impacts of possible transportation accidents are presented in 7326 

terms of population risks (LCFs) from exposure to releases of radioactivity and fatalities 7327 

anticipated from traffic accidents.  Accident fatalities were estimated from exposure to radiation 7328 

(LCFs) and from nonradiological injuries caused by collisions. 7329 

Table I–95  No Action Option Transportation Impacts Summary 7330 

Crew Dose and Risk Population Dose and Risk Accidents 

Time Period Person-Rem LCF Person-Rem LCF 
Radiological 

(LCF) 
Nonradiological 
(traffic fatalities) 

FY 2007 through FY 2016 2.2 0.0013 0.61 0.00037 0.0000072 0.019 

FY 2007 through FY 2011 1.8 0.0011 0.49 0.00030 0.0000067 0.018 

Peak Year (FY 2008) 0.75 0.00045 0.20 0.00012 0.0000027 0.0074 

LCF = latent cancer fatality, FY = fiscal year. 
Note:  Numbers have been rounded. 
 

However, low-level and mixed low-level radioactive wastes may be optionally transported to a 7331 

DOE facility such as the Nevada Test Site or disposed onsite (assuming that mixed low-level 7332 

radioactive waste capacity would be developed at LANL).  Comparative impacts considering 7333 

these options are presented in Table I–96 for FY 2007 through FY 2016.  The risks of 7334 

developing excess LCFs are highest for workers under the offsite disposal options.  This is 7335 

because the dose is proportional to the duration of transport, which in turn is proportional to 7336 

travel distance.  Disposal at the Nevada Test Site, which is farthest from LANL, would cause the 7337 

highest dose and risk, although the dose and risk would be low under all disposal options.  7338 

Because all LCFs shown in the table are smaller than unity, the analysis indicates that no excess 7339 

fatal cancers would result, either from dose received from packaged waste on trucks or 7340 

potentially received from accidental release.  Likewise, no fatalities are expected from traffic 7341 

accidents. 7342 
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Table I–96  No Action Option Comparison of On- and Offsite Radioactive Waste 7343 

Disposal Transportation Impacts (Fiscal Year 2007 through Fiscal Year 2016) 7344 

Crew Dose and Risk 
Population Dose 

and Risk Accidents Low-Level and 
Mixed Low-
Level Waste 
Destination a 

Total Distance 
Traveled 
(million 

kilometers) 
Person-

Rem 
Risk 

(LCF) 
Person-

Rem 
Risk 

(LCF) 
Radiological 

(LCF) 

Nonradiological 
Traffic 

(fatalities) 

LANL b 0.21 0.56 0.00034 0.18 0.00011 7.9 × 10-10 0.0043 

DOE c 1.97 2.5 0.00015 0.69 0.00041 9.6 × 10-6 0.022 

Commercial d 1.72 2.2 0.0013 0.61 0.00037 7.2 × 10-6 0.019 

LCF = latent cancer fatality. 
a All nonradiological wastes would be shipped off site and all transuranic wastes would be shipped to WIPP. 
b Modeled by assuming an average one-way distance of nine kilometers from the point of generation to the disposal site such 

as that in Technical Area 54. 
c Modeled by assuming shipment to the Nevada Test Site. 
d Modeled by assuming shipment to the EnergySolutions site in Utah. 
Note:  To convert kilometers to miles, multiply by 0.62137.  Numbers have been rounded.   

 

I.5.10.2 Capping Option 7345 

I.5.10.2.1 Onsite Impacts 7346 

Site Investigations.  Although the site investigation program under the Consent Order may 7347 

slightly increase vehicular traffic in and near LANL, this additional traffic should not 7348 

significantly impact current traffic patterns.  For example, installation of boreholes or monitoring 7349 

wells would require the mobilization of equipment to the investigation site, followed by 7350 

demobilization once installation is completed.  Additional traffic would be associated with 7351 

delivery of supplies and transport of personnel.  Thereafter, periodic investigation site visits may 7352 

be needed to collect samples.  Sampling monitoring wells may involve the collection and 7353 

temporary storage of purged groundwater and decontamination water before approved disposal.  7354 

Collected water may need to be trucked to treatment facilities.   7355 

Remediation of MDAs and Other PRSs.  The Capping Option would cause additional traffic in 7356 

and near LANL.  Additional workers would be needed to cap the MDAs, which would mean 7357 

additional personal vehicles in the LANL vicinity.  Additional radioactive and nonradioactive 7358 

wastes could be sent to LANL treatment and disposal facilities.  (Impacts associated with 7359 

transporting low-level and mixed low-level radioactive waste to onsite disposal facilities are 7360 

addressed in Section I.5.10.2.2.)  Onsite risks from transporting this material could be mitigated 7361 

or reduced through measures such as traffic control (site security), road closures, or 7362 

transportation infrastructure improvements. 7363 

In addition, the Capping Option would require numerous shipments of tuff, rocks, and similar 7364 

bulk materials from sources either on the LANL site or within the surrounding community.  7365 

There could be some additional shipments of materials needed to grout the General’s Tanks in 7366 

MDA A.  In addition, depending on remediation decisions, wastewater may be generated from 7367 

groundwater treatment programs or from decontamination of equipment.  There could be an 7368 

increase in traffic to transport the wastewater to onsite treatment facilities.  This larger number of 7369 

shipments compared with the No Action Option presents an increased short-term risk to the 7370 

public and LANL personnel from possible accidents.  Risks from transporting this material to 7371 
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onsite personnel could be reduced by measures such as temporary road closures.  There would 7372 

also be small increases in traffic volumes to move equipment, modular structures, or other 7373 

materials needed to support stabilization and capping operations. 7374 

As addressed in Section I.5.4.2.2, compared to the No Action Option, the Capping Option may 7375 

increase traffic on East Jemez Road if solid waste from LANL’s environmental restoration 7376 

project is processed through the solid waste transfer station on East Jemez Road and tuff and 7377 

similar material are procured from the TA-61 borrow pit.  It is expected, however, that solid 7378 

waste from LANL’s environmental restoration project would be sent directly to a landfill without 7379 

passing through the transfer station. 7380 

Another consideration is traffic into and out of DP Mesa for remediation of the TA-21 MDAs.  7381 

Capping MDAs A, B, T, and U is projected to require slightly over 4 years.  The total number of 7382 

waste, soil, and similar bulk material shipments is shown in Table I–97 for FY 2007 through 7383 

FY 2016, as well as FY 2007 through FY 2011.  Shipments are two way—for example, trucks 7384 

delivering tuff and then leaving.  Shipments would use DP Road, which intersects with Trinity 7385 

Road at its western end.   7386 

Table I–97  Capping Option Shipments of Waste and Bulk Materials into and out of 7387 

Technical Area 21 a 7388 

Fiscal Year 
Waste and Material Shipments b 2009 2010 2011 2012 Total Shipments 

Waste shipments b 1 260 300 1 560 

Soil and Other Materials b 

 Minimum cap 1,200 8,400 5,300 39 15,000 

 Maximum cap 3,200 23,000 15,000 110 41,000 

Total Shipments 

 Minimum cap 1,200 8,700 5,600 40 16,000 

 Maximum cap 3,200 23,000 15,000 110 41,000 

Total Shipments per Day c 

 Minimum cap 4.7 35 22 0.2 Not applicable 

 Maximum cap 13 93 59 0.4 Not applicable 
a Assuming two-way shipments—that is, trucks entering and leaving Technical Area 21 via DP Road. 
b Conservatively includes shipments for capping MDAs B and U.  Current plans are to remove waste from MDA B and 

capping MDA U may be unlikely considering NMED’s 2006 Corrective Action Complete with Controls certification for 
SWMUs comprising MDA U (NMED 2006b). 

c Assuming 250 working days per year. 
Note:  Numbers have been rounded. 
 

Traffic congestion could be reduced by redesigning the intersection of DP Road and Trinity 7389 

Road. 7390 

Borrow Pit.  See above discussion. 7391 

7392 
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I.5.10.2.2 Offsite Impacts 7392 

Site Investigations.  The site investigations program under the Consent Order should have few, if 7393 

any, offsite impacts. 7394 

Remediation of MDSs and Other PRSs.  Compared with the No Action Option, there would be 7395 

additional shipments of radioactive and nonradioactive wastes to offsite treatment and disposal 7396 

facilities.  These shipments would occur over public roads and could therefore present risks to 7397 

the public.  These risks would be managed by packaging and shipping wastes in compliance with 7398 

U.S. Department of Transportation requirements for shipment of radioactive materials. 7399 

Transportation impacts were estimated for the Capping Option using annual projected waste 7400 

volumes estimated in Section I.3.6 and the assumptions and analysis described in Section I.3.5.  7401 

Shipping crew and population radiation doses and risks from incident-free transportation and 7402 

radiological and nonradiological risks from possible transportation accidents are presented in 7403 

Table I–98.  The table presents total doses and risks from FY 2007 through FY 2016, total doses 7404 

and risks from FY 2007 through FY 2011, and doses and risks for the peak year (2008).   7405 

Table I–98  Capping Option Transportation Impacts Summary 7406 

Crew Dose and Risk Population Dose and Risk Accidents 

Time Period 
Person-

Rem LCF 
Person-

Rem LCF 
Radiological 

(LCF) 
Nonradiological 
(traffic fatalities) 

FY 2007 through FY 2016 3.9 0.0023 1.0 0.00062 0.000015 0.076 

FY 2007 through FY 2011 2.8 0.0017 0.75 0.00045 0.000011 0.048 

Peak year (FY 2008) 0.87 0.00052 0.23 0.00014 0.0000033 0.012 

LCF = latent cancer fatality, FY = fiscal year. 
Note:  Numbers have been rounded. 
 

The impacts for Table I–98 were determined assuming that solid and chemical wastes would be 7407 

shipped to offsite facilities, transuranic wastes would be shipped to WIPP, and low-level and 7408 

mixed low-level radioactive wastes would be sent to an offsite commercial facility such as the 7409 

one in Utah.  However, low-level and mixed low-level radioactive wastes may be optionally 7410 

transported to a DOE facility such as the Nevada Test Site or disposed onsite (hypothetically 7411 

assuming that mixed low-level radioactive waste capacity would be developed at LANL).  7412 

Comparative impacts considering these options are presented in Table I–99 for FY 2007 through 7413 

FY 2016.  The risks of developing excess LCFs are again highest for workers under the offsite 7414 

disposal options.  Disposal at the Nevada Test Site, which is farthest from LANL, would cause 7415 

the highest dose and risk, although the dose and risk would be low under all disposal options.  7416 

Because all LCFs would be much smaller than unity, no excess fatal cancers would result from 7417 

this activity, either from dose received from packaged waste on trucks or potentially received 7418 

from accidental release.  Likewise, no nonradiological fatalities are expected from traffic 7419 

accidents. 7420 

Borrow Pit.  Operation of the borrow pit in TA-61 would have no offsite impacts from material 7421 

transport. 7422 
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Table I–99  Capping Option Comparison of On- and Offsite Radioactive Waste 7423 

Disposal Transportation Impacts (Fiscal Year 2007 through Fiscal Year 2016) 7424 

Crew Dose and Risk 
Population Dose and 

Risk Accidents 
Low-Level and 

Mixed Low-Level 
Radioactive 

Waste 
Destination a 

Total Distance 
Traveled 
(million 

kilometers) 
Person-

Rem 
Risk 

(LCF) 
Person-

Rem 
Risk 

(LCF) 
Radiological 

(LCF) 

Nonradiological 
Traffic 

(fatalities) 

LANL b 2.67 0.76 0.00045 0.24 0.00014 1.1 × 10-9 0.0044 

DOE c 6.45 4.4 0.0026 1.2 0.00070 2.0 × 10-5 0.082 

Commercial d 5.92 3.9 0.0023 1.0 0.00062 1.5 × 10-5 0.076 

LCF = latent cancer fatality. 
a All nonradiological wastes would be shipped off site and all transuranic wastes would be shipped to WIPP. 
b Modeled by assuming an average one-way distance of 9 kilometers from the point of generation to the disposal site such as 

that in Technical Area 54. 
c Modeled by assuming shipment to the Nevada Test Site. 
d Modeled by assuming shipment to the EnergySolutions site in Utah. 
Note:  Numbers have been rounded. 

 

I.5.10.3 Removal Option 7425 

I.5.10.3.1 Onsite Impacts 7426 

Site Investigations.  Impacts of site investigations under the Consent Order would be the same as 7427 

those under the Capping Option. 7428 

Remediation of MDAs and Other PRSs.  Compared to the Capping Option, this option would 7429 

cause additional traffic in and near LANL.  Additional workers would be needed to remove the 7430 

wastes from the MDAs and to carry out sorting, characterization, treatment, and packaging 7431 

activities.  This indicates a larger number of personal vehicles in the LANL vicinity, which could 7432 

cause traffic congestion in some areas, such as on Pajarito Road and other roads near TA-54 or 7433 

near the intersection of DP and Trinity Roads.  There would be additional radioactive and 7434 

nonradioactive wastes sent to LANL treatment and disposal facilities (see Section I.5.10.3.2).  7435 

Onsite risks from transporting this material could be mitigated or reduced through measures such 7436 

as traffic control (site security), road closures, and transportation infrastructure improvements. 7437 

In addition, the Removal Option would require numerous shipments of crushed tuff for 7438 

backfilling excavations.  These shipments would be accompanied by shipments of topsoil or soil 7439 

amendment to promote revegetation.  There may also be shipments transporting wastewater 7440 

generated from groundwater treatment programs or from decontaminating equipment.  This 7441 

larger number of material shipments compared with the No Action Option presents an increased 7442 

short-term risk to the public and LANL personnel associated with possible accidents.  Risks to 7443 

onsite personnel could be reduced by appropriate road closures and other traffic control measures 7444 

or transportation infrastructure improvements. 7445 

7446 
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As addressed in Section I.5.4.3.2, compared to the No Action Option, the Removal Option may 7446 

increase traffic on East Jemez Road if solid waste from LANL’s environmental restoration 7447 

project is processed through the solid waste transfer station on East Jemez Road and tuff and 7448 

similar material are procured from the TA-61 borrow pit.  It is expected, however, that industrial 7449 

solid waste generated from LANL’s environmental restoration project would be sent directly to a 7450 

landfill without passing through the transfer station. 7451 

Regarding TA-21, complete removal of MDAs A, B, T, and U is projected to cause two-way 7452 

shipments of waste, soil, and similar bulk materials, as summarized in Table I–100.  Average 7453 

daily shipments for the peak year (2010) would be in the range of those estimated for the 7454 

Capping Option.  As for the Capping Option, traffic congestion could be reduced by measures 7455 

such as redesigning the intersection of DP Road with Trinity Road. 7456 

Table I–100  Removal Option of Wastes and Bulk Materials into and out of 7457 

Technical Area 21 a 7458 

Fiscal Year  Waste and Material 
Shipments b 

2008 2009 2010 2011 2012 Total Shipments 

Waste shipments 4,000 7,300 5,500 1,700 10 19,000 

Soil and Other Materials 

 Crushed tuff 3,400 6,200 4,600 1,500 10 16,000 

 Additional material 230 440 3,209 100 1 1,100 

Total shipments 7,600 14,000 10,000 3,300 21 35,000 

Total shipments per day c 31 56 42 13 Less than 1  
a Assuming two-way shipments – that is, trucks entering and leaving Technical Area 21 via DP Road. 
b Conservatively includes shipments for removing MDA U.  Removing MDA U may be unlikely considering NMED’s 2006 

Corrective Action Complete with Controls certification for the SWMUs comprising MDA U (NMED 2006b). 
c Assuming 250 working days per year. 
Note:  Because all numbers have been rounded, the sums may not equal indicated totals. 
 

Borrow Pit.  See above discussion. 7459 

I.5.10.3.2 Offsite Impacts 7460 

Site Investigations.  The site investigations program under the Consent Order should have few, if 7461 

any, offsite impacts. 7462 

Remediation of MDAs and Other PRSs.  Compared with the No Action Option, there would be 7463 

additional shipments of radioactive and nonradioactive wastes to offsite disposal facilities.  7464 

These shipments would occur over public roads and could therefore present risks to the public.  7465 

These risks would be managed by packaging and shipping wastes in compliance with 7466 

U.S. Department of Transportation requirements for shipment of radioactive materials. 7467 

Transportation impacts were determined for the Removal Option using annual projected waste 7468 

volumes estimated in Section I.3.6 and the assumptions and analysis described in Section I.3.5.  7469 

Shipping crew and population radiation doses and risks from incident-free transportation and 7470 

radiological and nonradiological risks from possible transportation accidents are presented in 7471 

Table I–101.  The table presents total doses and risks for FY 2007 through FY 2016, doses and 7472 
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risks from FY 2007 through FY 2011, and doses and risks for the peak year during this 10-year 7473 

period.  Smaller doses and risks would occur under the assumption of partial rather than 7474 

complete removal of waste from MDAs. 7475 

Table I–101  Removal Option Transportation Impacts Summary  7476 

Crew Dose and Risk Population Dose and Risk Accidents 

Time Period 
Person-

Rem LCF Person-Rem LCF 
Radiological 

(LCF) 
Nonradiological 

(fatalities) 

FY 2007 through FY 2016 630 0.38 190 0.12 0.0012 2.2 

FY 2007 through FY 2011 390 0.23 120 0.071 0.00064 1.2 

Peak year (FY 2010) 160 0.10 50 0.030 0.00025 0.46 

LCF = latent cancer fatality, FY = fiscal year. 
Note:  Offsite shipments of low-level and mixed low-level radioactive wastes (low-activity, remote-handled, and alpha) 
would be split between disposal facilities.  Numbers have been rounded. 
 

The impacts for Table I–101 were determined assuming that solid and chemical wastes would be 7477 

shipped to offsite facilities, transuranic wastes would be shipped to WIPP, and low-activity low-7478 

level and mixed low-level radioactive wastes would be sent to an offsite commercial facility such 7479 

as the one in Utah.  The remaining low-level radioactive wastes (remote-handled and alpha 7480 

wastes and mixed remote-handled and mixed wastes) would be sent to a DOE facility such as the 7481 

Nevada Test Site.  However, options were considered of shipping all low-level radioactive and 7482 

mixed low-level radioactive wastes to a DOE facility such as the Nevada Test Site, or disposing 7483 

of all such waste on the LANL site.  Note that the commercial facility in Utah cannot accept 7484 

wastes having characteristics similar to those assumed in this appendix for remote-handled and 7485 

alpha-contaminated low-level radioactive and mixed wastes.  In addition, there is no current 7486 

mixed low-level radioactive waste disposal capacity at LANL. 7487 

Comparative impacts considering these options are presented in Table I–102 for FY 2007 7488 

through FY 2016.  The risks of developing excess LCFs are highest for workers under the offsite 7489 

disposition options.  Disposal at the Nevada Test Site, which is farthest from LANL, would result 7490 

in the highest dose and risk.  Transportation of radioactive wastes would not result in any excess 7491 

LCFs among the exposed truck crew or population.  The largest risk to the population from 7492 

radioactive waste transport could result from (nonradiological) traffic fatalities resulting from 7493 

accidents.  Considering that the transportation activities would occur over a 10-year period and 7494 

that the average number of traffic fatalities in the United States is about 40,000 per year, the total 7495 

traffic fatalities (about two to three) estimated under the Removal Option are small. 7496 

Borrow Pit.  Operations of the borrow pit would have no offsite impacts from material transport. 7497 

7498 
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Table I–102  Removal Option Comparison of On- and Offsite Radioactive Waste 7498 

Disposal Transportation Impacts (Fiscal Year 2007 through Fiscal Year 2016) 7499 

Crew Dose and Risk 
Population Dose and 

Risk Accidents Low-Level and 
Mixed Low-Level 
Radioactive Waste 

Destination a 

Total Distance 
Traveled 
(million 

kilometers) 
Person-

Rem 
Risk 

(LCF) 
Person-

Rem 
Risk 

(LCF) 
Radiological 

(LCF) 

Nonradiological 
Traffic 

(fatalities) 

LANL b 11.1 65 0.039 20 0.012 8.6 × 10-8 0.16 

DOE c 241 660 0.40 200 0.12 1.5 × 10-3 2.4 

Commercial d 220 630 0.38 190 0.12 1.3 × 10-3 2.2 

LCF = latent cancer fatality. 
a All nonradiological wastes would be shipped off site and all transuranic wastes would be shipped to WIPP. 
b Modeled by assuming an average one-way distance of 9 kilometers from the point of generation to the disposal site such as 

that in Technical Area 54. 
c Modeled by assuming shipment to the Nevada Test Site. 
d Modeled by assuming shipment of bulk low-level and mixed low-level radioactive wastes to the EnergySolutions site in 

Utah, and the remaining low-level and mixed low-level radioactive wastes to the Nevada Test Site. 
Note:  Numbers have been rounded. 

 

I.5.11 Environmental Justice 7500 

I.5.11.1 No Action Option 7501 

The primary route designated by the State of New Mexico to be used for radioactive and other 7502 

hazardous material shipments to and from LANL is the approximately 40-mile (64-kilometer) 7503 

corridor between LANL and I-25 at Santa Fe.  This route passes through the Pueblos of 7504 

San Ildefonso, Pojoaque, Nambe, and Tesuque and is adjacent to the northern segment of 7505 

Bandelier National Monument.  This primary transportation route bypasses the city of Santa Fe 7506 

on New Mexico 599 to I-25.  Minority populations dominate these communities.  Total waste 7507 

shipments under the No Action Option, assuming all environmental restoration project waste is 7508 

shipped offsite, are estimated at 1,050 shipments, or 2,100 total truck trips.  (Half of the total 7509 

trips would consist of empty returning trucks.)  The highest number of waste shipments is 7510 

projected to be 400 shipments (800 total truck trips) in 2008, or approximately 3 truck trips per 7511 

working day (assuming 250 working days per year). 7512 

Table 4–52 in Chapter 4 of this SWEIS shows average daily vehicle trips eastbound on NM 502 7513 

east of its intersection with NM 4.  Eastbound trips averaged 10,100 per day, while westbound 7514 

trips averaged 7,765 per day (totaling 17,865 vehicle trips).  Waste shipments consisting of about 7515 

3 truck trips per working day under the No Action Option would represent 0.02 percent of the 7516 

total traffic (17,865 vehicle trips) on NM 502. 7517 

I.5.11.2 Capping Option 7518 

Additional wastes would be generated at LANL under the Capping Option, and, to the extent that 7519 

the wastes must be trucked off site for treatment or disposal, additional impacts could potentially 7520 

occur on minority communities through which these waste shipments would pass.  Assuming that 7521 

all waste is shipped off site through these affected communities, there would be approximately 7522 

7,200 waste shipments, or 14,400 total truck trips via NM 502 through 2016.  (Half of the total 7523 

trips would consist of empty returning trucks.)  The largest number of waste shipments is 7524 
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projected to be 970 shipments (1,940 total truck trips) in 2008, or approximately 8 truck trips per 7525 

working day (assuming 250 working days per year).  Waste shipments consisting of 8 truck trips 7526 

per working day under the Capping Option would represent 0.04 percent of the total traffic 7527 

(17,865 vehicle trips) on NM 502. 7528 

I.5.11.3 Removal Option 7529 

Additional wastes would be generated at LANL under the Removal Option, and to the extent that 7530 

the wastes must be trucked off site for treatment or disposal, additional impacts could potentially 7531 

occur on minority communities through which these waste shipments would pass.  Assuming that 7532 

all waste is shipped off site through these affected communities, there would be approximately 7533 

110,000 waste shipments, or 220,000 total truck trips via NM 502 through 2016, an average of 7534 

11,000 shipments (22,000 truck trips) per year.  (Half of the total trips would consist of empty 7535 

returning trucks.)  The highest number of waste shipments is projected to be 22,000 shipments 7536 

(44,000 total truck trips) in 2010, or approximately 180 truck trips per working day (assuming 7537 

250 working days per year).  Fewer shipments would occur if partial, rather than full, removal of 7538 

MDAs took place, or if onsite disposal is used for some waste.  Waste shipments consisting of 7539 

180 truck trips per working day under the Removal Option would represent about 1 percent of 7540 

the total traffic (17,865 vehicle trips) on NM 502. 7541 

I.5.12 Accidents 7542 

The primary focus of this section is the risk-dominant accidents under the Removal Option. 7543 

Before any of the corrective measure options described in this appendix take place, appropriate 7544 

planning and safety reviews would occur.  The extent of the planning, safety review, and related 7545 

preparatory activities would be commensurate with the size of the task and the extent of the 7546 

possible hazard.  Preparatory activities would include assessments similar to those conducted for 7547 

remediation of MDA H by Omicron, Inc. (Omicron 2001).  In this study, slightly more than 7548 

150 potential accident scenarios were postulated for the proposed MDA H corrective measure 7549 

options.  Process hazard analyses were performed on postulated accidents that were not screened 7550 

out based on the likelihood of their occurrence and their potential effect on human health.  7551 

Unmitigated and mitigated public, worker, and transportation risks associated with excavating 7552 

MDA H were assessed.  Activities included site preparation; site excavation; sorting and 7553 

segregation of waste; declassification, packing, and loading of waste; waste transportation; and 7554 

site restoration.  The spectrum of hazards considered included industrial hazards, fires, 7555 

explosions, spills, and penetrating radiation (DOE 2004b). 7556 

The Omicron assessment concluded that accidents involving the exposure of the public to 7557 

radioactive or hazardous materials left in place at MDA H were not credible (a chance of 7558 

occurrence of less than 1 in 1 million).  Excavation and removal corrective measure options 7559 

(including associated transportation) posed the greatest risk to members of the public, albeit a 7560 

small one.  The risk to the public from all other activities was negligible.  The risk to workers 7561 

was dominated by standard industrial accidents, followed by possible explosion accidents 7562 

(Omicron 2001). 7563 
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Safety analyses consistent with the likely level of hazard and the scope of the corrective measure 7564 

contemplated would be performed for each of the MDAs and PRSs considered in this SWEIS. 7565 

I.5.12.1 Risks to Public 7566 

There would be low risks to the public from accidents involving radioactive or hazardous 7567 

materials left in place in the MDAs.  For neither the No Action Option nor the Capping Option 7568 

would waste and hazardous constituents within the MDAs be disturbed.  Materials that could be 7569 

present in sufficient concentrations to potentially react in a manner involving violent dispersal of 7570 

contamination (for example, chunks of high explosive, pyrophoric uranium, uranium hydride) are 7571 

buried.  The buried materials would generally lack sufficient oxygen to support combustion or 7572 

ignition.  In addition, most of the MDAs are relatively distant from residential areas.  The MDAs 7573 

closest to a residential area are in TA-21.  Of these MDAs, MDA B is about 0.2 miles distant, 7574 

and the remaining MDAs in TA-21 are typically about 0.4 miles distant.  (MDA B, however, is 7575 

near businesses on DP Road in TA-21.) 7576 

The principal risk to the public from accidents under the Capping Option would be from 7577 

transportation accidents involving shipments of bulk materials and waste.  Much of the 7578 

transportation of materials and waste would take place within LANL, as crushed tuff is trucked 7579 

from onsite borrow areas.  Some materials may be acquired from locations nearby, but outside of, 7580 

LANL.  In this case, there could be small levels of increased risks to the public from 7581 

transportation accidents.  These risks could be mitigated by measures such as those described in 7582 

Section 1.5.10.2.1. 7583 

Risks to the public from accidents from shipments of waste to locations outside of LANL have 7584 

been addressed in Section I.5.10.1.2 for the No Action Option and Section I.5.10.2.2 for the 7585 

Capping Option. 7586 

In addition to the risks from waste and bulk material transportation, removing waste from the 7587 

MDAs would disturb buried materials and possibly cause conditions that would increase the 7588 

likelihood of an undesired chemical reaction or release of materials.  Materials such as high 7589 

explosive and pyrophoric uranium may be present in MDA H.  The assessment for excavation of 7590 

MDA H determined that of the 33 hazards analyzed (most with two or more initiating events), 7591 

only an offsite transportation accident posed a credible threat to the public.  The most serious 7592 

effects were death or serious injury from the physical force of the accident.  Risks from accidents 7593 

involving transporting waste under the Removal Option to locations away from LANL have been 7594 

addressed in Section I.5.10.3.2. 7595 

Site-specific assessments would consider the potential for such risks and mitigative actions.  But 7596 

for purposes of this appendix, bounding accidents that might occur during complete removal of 7597 

two MDAs were addressed.  Accidents involving airborne dispersal of radioactive materials were 7598 

considered for MDA G because it has the largest estimated radionuclide inventory at LANL.  7599 

Accidents involving airborne dispersal of radiological materials and toxic chemicals were 7600 

considered for MDA B because of its proximity to the LANL site boundary.   7601 

Accidents Involving Release of Radioactive Materials.  Removal of waste and contamination 7602 

from MDAs would probably occur under containment structures for which any contaminant that 7603 
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may be dispersed into the air during removal would be passed through HEPA filtration systems 7604 

before release.  An explosion was assumed to occur at MDA G that breaches the containment 7605 

structure and bypasses the HEPA filters.  It was assumed that accident mitigation would not be 7606 

completed for 24-hours; thus, suspension of the waste for this time period was included with the 7607 

initial explosive release.   7608 

Although several fires occurred while operating MDAs  B and C, and in one reported event 7609 

several cartons gave off minor explosions, there is no experience at LANL with explosions 7610 

associated with MDA remediation or removal.  The documented fires and minor explosions 7611 

involved packages of fresh waste containing unauthorized or reactive materials before their 7612 

burial.  Materials postulated for removal from MDAs B and G will have been covered and mixed 7613 

with soil for up to 60 years.  Therefore, past occurrences of fires and minor explosions during 7614 

MDA operation are not an indication of the frequencies of fires and explosions that could occur 7615 

during removal.  In addition, the documented fires and explosions during past operations all 7616 

involved far smaller quantities of materials at risk that those assumed for the SWEIS (see below). 7617 

 Also as noted below, removal operations would be conducted so that the quantities of materials 7618 

at risk being removed at any one time would be smaller than those quantities assumed for the 7619 

accident analysis.      7620 

The potential for explosive blast accidents associated with operations at LANL facilities that 7621 

process high explosives was assessed, and, again, as of the 1999 SWEIS, no such experience was 7622 

identified at LANL (DOE 1999a).  (High explosive processing includes storage, synthesis, 7623 

formulation, pressing, machining, assembly, quality assurance processes, shipping and receiving 7624 

of high explosives, and disposal at facilities in several LANL TAs.)  Based on site-specific 7625 

experience at Pantex, an annual accident frequency range of 10-3 to 10-2 was assumed for the No 7626 

Action Alternative for the 1999 SWEIS (DOE 1999a).  An annual accident frequency of 10-2 was 7627 

assumed for possible explosive accidents under the MDA G Removal Option. 7628 

It is believed that MDA B does not contain a sufficient quantity of explosives that could result in 7629 

a significant release (LANL 2006c).  The chosen accident scenario for this MDA is a fire that 7630 

results in releases that breach the containment structure and the HEPA filters.  The specific 7631 

materials and quantities of chemicals and fire sources in the MDA are poorly known, and, 7632 

therefore, so is the frequency of occurrence of the hypothesized scenario.  The frequency used for 7633 

the explosion scenario at MDA G was ascribed to the fire at MDA B to facilitate radiological risk 7634 

calculations. 7635 

Radiological accident impacts were determined using the MELCOR Accident Consequence 7636 

Code System, Revision 2, Version 1.13.1 (MACCS2), using parameter assumptions appropriate 7637 

for the LANL region.  The impacts estimated from the analysis are presented in terms of 7638 

consequences and risks.  All consequences were determined assuming that the accident does 7639 

occur and, therefore, the frequency or probability that the accident occurs was not taken into 7640 

account.  The risks of the accident do reflect the frequency of occurrence and were calculated by 7641 

multiplying the accident’s frequency (1 × 10-2 per year) by its consequences.  Dose consequences, 7642 

in rem for an individual or person-rem for a group of individuals, were estimated for the MEI 7643 

located at the site boundary (390 yards [355 meters] from MDA G and 49 yards [45 meters] from 7644 

MDA B), the offsite population out to a distance of 50 miles (80 kilometers), and a noninvolved 7645 

worker located about 110 yards (100 meters) from the accident.  Consequences are also 7646 
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expressed in terms of the likelihood of an LCF for the MEI and noninvolved worker and in terms 7647 

of the number of additional fatalities for the surrounding populations.  A conversion factor of 7648 

0.0006 LCFs (or number of LCFs) per rem (or person-rem) was used to convert dose to health 7649 

effects; this factor is doubled for dose to an individual in excess of 20 rem. 7650 

For MDA G, the source term was assumed to be given by one of the early disposal pits in which 7651 

transuranic-contaminated waste was disposed of.  This waste was disposed of before the 1970 7652 

decision to place transuranic-contaminated material into retrievable storage.  The radionuclide 7653 

inventory for pits 1 through 6 at MDA G has been estimated in the performance assessment and 7654 

composite analysis for the Area G low-level radioactive waste disposal site (LANL 1997).  7655 

Because there was no information about the distribution of radionuclides between pits, a material 7656 

at risk corresponding to one-sixth of the inventory in pits 1 through 6 was assumed, reflecting the 7657 

assumption that no more than a single pit would be involved in the accident.87 7658 

MDA B was one of the earliest disposal sites at LANL and operated when radioactive material, 7659 

particularly plutonium, was scarce and expensive.  The estimated plutonium inventory in MDA B 7660 

(about 100 grams) is considered to be conservative (LANL 2006i).  The distribution of 7661 

radionuclide contamination in MDA B is unknown.  As noted in Section I.3.3.2.7, MDA B may 7662 

consist of several (up to six) small disposal pits plus two chemical trenches and two areas of 7663 

contamination.  The material at risk was conservatively assumed to consist of one-half of the 7664 

total MDA B inventory to reflect the possibility that the contamination in MDA B may be 7665 

concentrated in only a few small pits. 7666 

For both of these MDAs, the radionuclides considered in the analysis were limited in accordance 7667 

with a screening process to the principal dose-contributing radionuclides.  Table I–103 shows 7668 

the list of radionuclides plus other analytical parameters used in the accident analysis. 7669 

The estimated consequences and annual risks from an explosion at MDA G or a fire at MDA B 7670 

are shown in Tables I–104 and I–105.  These tables include doses and risks as calculated for a 7671 

noninvolved worker assumed to be 109 yards (100 meters) from the accident. 7672 

MDA G consequences and risks bound those of MDA B because of the larger source term in 7673 

MDA G (see Table I–103).  For the MEI, the difference in doses and risks between these two 7674 

MDAs is smaller than would be expected from the source term difference because of the much 7675 

closer distance to the MEI for MDA B than for MDA G. 7676 

 7677 

                                                 
87 It may be argued that the radionuclide inventory may be concentrated in a few of the six pits.  However, there is little 
information with which to estimate this possibility.  In any event, if the MDA was removed, only a small portion of any pit would 
be exposed at any one time.  Also note that the early pits at Area G were large in size (far larger in size than those projected for 
MDA B).  Hence, it is very unlikely that the entire contents of any single pit at MDA G would be involved in any accident 
involving an explosion or similar reactive event. 
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Table I–103  Analytical Parameters for Assumed Accidents at Material Disposal Area G and Material Disposal Area B 7678 

MDA 
Accident 

Phase Nuclide MAR (Ci) DR a, b ARF b RF b ARR (/hr) b LPF ST-Ci 
DEL T 
(min) 

MDA G Explosion Americium-241 352 0.02 0.005 0.3  1 0.014 1 

  Gold-148 0.466 1 0.005 0.3  1 0.000699 1 

  Thorium-230 2.67 1 0.005 0.3  1 0.00401 1 

  Actinium-227 0.0430 1 0.005 0.3  1 0.0000645 1 

  Plutonium-238 591 0.88 0.005 0.3  1 0.780 1 

  Plutonium-239 319 0.96 0.005 0.3  1 0.459 1 

  Plutonium-240 74.7 1 0.005 0.3  1 0.112 1 

  Plutonium-241 219 1 0.005 0.3  1 0.329 1 

  Uranium-233 1.03   0 c 0.005 0.3  1 0 1 

  Uranium-234 0.392 1 0.005 0.3  1 0.000588 1 

  Uranium-238 1.72 1 0.005 0.3  1 0.00258 1 

 Suspension Americium-241 352 0.02  1 4.00 × 10-6 1 0.000659 1,440 

  Gold-148 0.464 1  1 4.00 × 10-6 1 0.0000445 1,440 

  Thorium-230 2.66 1  1 4.00 ×  10-6 1 0.000255 1,440 

  Actinium-227 0.0428 1  1 4.00 × 10-6 1 4.11 × 10-6 1,440 

  Plutonium-238 588 0.88  1 4.00 × 10-6 1 0.0497 1,440 

  Plutonium-239 318 0.96  1 4.00 × 10-6 1 0.0292 1,440 

  Plutonium-240 74.3 1  1 4.00 × 10-6 1 0.00714 1,440 

  Plutonium-241 218 1  1 4.00 × 10-6 1 0.0209 1,440 

  Uranium-233 1.03   0 c  1 4.00 × 10-6 1 0 1,440 

  Uranium-234 0.390 1  1 4.00 × 10-6 1 0.0000374 1,440 

  Uranium-238 1.71 1  1 4.00 × 10-6 1 0.000164 1,440 

MDA B Fire Actinium-227 0.000159 1 0.0005 1  1 7.95 × 10-8 1 

  Americium-241 3.01 1 0.0005 1  1 0.00151 1 

  Tritium-3 116 1 1 1  1 116 1 

  Plutonium-238 4.15 1 0.0005 1  1 0.00208 1 

  Plutonium-239 3.10 1 0.0005 1  1 0.00155 1 

  Plutonium-240 0.671 1 0.0005 1  1 0.000336 1 
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MDA 
Accident 

Phase Nuclide MAR (Ci) DR a, b ARF b RF b ARR (/hr) b LPF ST-Ci 
DEL T 
(min) 

  Plutonium-241 0.428 1 0.0005 1  1 0.000214 1 

  Uranium-233 0.0211 1 0.0005 1  1 1.06 × 10-5 1 

  Uranium-234 0.00712 1 0.0005 1  1 3.56 ×  10-6 1 

  Uranium-238 0.0687 1 0.0005 1  1 3.44 ×  10-5 1 

 Suspension Actinium-227 0.000159 1  1 4.00 × 10-6 1 1.53 × 10-8 1440 

  Americium-241 3.01 1  1 4.00 × 10-6 1 0.000289 1440 

  Tritium-3 0 1  1 4.00 × 10-6 1 0 1440 

  Plutonium-238 4.15 1  1 4.00 ×  10-6 1 0.000398 1440 

  Plutonium-239 3.10 1  1 4.00 × 10-6 1 0.000297 1440 

  Plutonium-240 0.671 1  1 4.00 ×  10-6 1 0.0000644 1440 

  Plutonium-241 0.428 1  1 4.00 ×  10-6 1 0.0000411 1440 

  Uranium-233 0.0211 1  1 4.00 ×  10-6 1 2.02 ×  10-6 1440 

  Uranium-234 0.00712 1  1 4.00 × 10-6 1 6.83 × 10 -7 1440 

  Uranium-238 0.0687 1  1 4.00 ×  10-6 1 6.59 × 10-6 1440 

MDA = material disposal area, MAR = material at risk (units of curies); DR = damage ratio; ARF = airborne release fraction; RF = respirable fraction; ARR = airborne release 
rate; LPF = leakpath factor; ST-Ci = source term (units of curies); DEL T = time period of exposure (minutes). 
a DR smaller than unity indicates presence of nondispersable (concrete and sludge) waste forms. 
b Values for DR, ARF, ARR, and RF were assumed from information in the DOE handbook for airborne release fractions and rates (DOE 1994), and from comparison to other 

environmental statements addressing similar accidents involving plutonium-contaminated materials (DOE 1998a, 1999f).   
c DR is zero for uranium-233 because all uranium-233 was disposed within nondispersible (concrete and sludge) waste forms. 
 

 7679 
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Table I–104  Material Disposal Area Explosion or Fire:  Radiological Accident 7680 

Consequences 7681 

Maximally Exposed 
Individual Offsite Population to 80 Kilometers 

Noninvolved Worker 
(at 100 meters) 

Accident 
Location 

Dose 
(rem) 

Latent Cancer 
Fatality a 

Dose 
(person-rem) 

Latent Cancer 
Fatality b, c 

Dose 
(rem) 

Latent Cancer 
Fatality a 

MDA G 55 0.066 770 0.46 410 0.49 

MDA B 7.1 0.0043 7.8 0.0047 1.6 0.00095 

MDA = material disposal area. 
a Increased risk of an LCF to an individual, assuming the accident occurs. 
b Increased number of LCFs for the population, assuming the accident occurs. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 343,000 from MDA G and 271,600 from 

MDA B. 
 

Table I–105  Material Disposal Area Explosion or Fire:  Radiological Accident Risks 7682 

Latent Cancer Fatality Risk per Year of Operation 
Accident 
Scenario 

Maximally Exposed 
Individual a 

Offsite Population 
(to 50 Miles) b, c 

Noninvolved Worker 
(at 100 meters) a 

MDA G 0.00066 0.0046 0.0049 

MDA B 4.3 × 10-5 4.7 × 10-5 9.5 × 10-6 

MDA = material disposal area. 
a Increased risk of an LCF to an individual per year.  Risks were determined by conservatively assuming an accident 

frequency of 1 × 10-2 per year. 
b Increased number of LCFs for the population per year. 
c Offsite population size out to a 50-mile (80-kilometer) radius is approximately 343,000 from MDA G and 271,600 from 

MDA B. 
 

The MEI for MDA B is a hypothetical maximally exposed individual assumed to be positioned 7683 

45 meters from the accident at MDA B.  Because this individual is hypothetical and certain very 7684 

conservative assumptions are attributed to him (see Appendix D), he is not included in the 7685 

calculation of population dose. 7686 

These calculated doses and risks are conservative.  For example, the assumed airborne release 7687 

and respirable release fractions for MDA B are the same as those used in other analyses for fires 7688 

involving newly generated combustible materials (for example, DOE 1998a, 1999f), an 7689 

assumption that discounts the effects of decades of exposure of the buried waste to the 7690 

environment.  Furthermore, before removal would actually occur at any MDA, thorough safety 7691 

reviews would take place with the intent of identifying hazard scenarios and the barriers 7692 

associated with preventing or mitigating each postulated hazard scenario.  If it is determined that 7693 

a possible hazard would actually be credible and significant, then measures would be taken to 7694 

address the hazard.  For example, if an explosion or similar reactive event was deemed credible 7695 

and significant, exhumation could take place in an inert atmosphere, as has been considered as an 7696 

option for MDA H (DOE 2004b).  For removal of MDA B, several technical and administrative 7697 

controls will be imposed to ensure safety, including technical and administrative controls 7698 

including visual inspections, use of several or remote sensing tools to monitor for radiation or 7699 

hazardous constituents, and excavation controls to ensure uncovering less than 8.4 grams of 7700 

plutonium-239 equivalent (about 0.52 plutonium-239 equivalent curies) at any time 7701 

(LANL 2006i).  This quantity of plutonium is about six times smaller than that assumed as a 7702 

material at risk for the accident analysis presented here for MDA B removal. 7703 
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Accidents Involving Release of Toxic Chemicals.  A toxic chemical accident analysis for the 7704 

MDAs was performed using the ALOHA code88 and a conservative accident scenario postulated 7705 

to result in the maximum human health effects of the atmospheric release of toxic chemicals.  7706 

MDA B was chosen for this analysis because of its proximity to members of the public.  7707 

Chemical releases from possible accidents at other MDAs having chemical inventory 7708 

uncertainties equivalent to MDA B (see below) are expected to result in smaller impacts because 7709 

of their greater distances to members of the public.   7710 

LANL staff have postulated that over 200 different chemicals may have been placed in MDA B 7711 

for disposal of substances prior to its closure.  There are no definitive records of the types or 7712 

quantities of chemicals that were disposed of in MDA B.  Therefore, conservative assumptions 7713 

were made about the presence and quantity of toxic chemicals in the MDAs.  That is, a hazardous 7714 

chemical accident analysis was developed based on selecting the more toxic chemicals that could 7715 

be present at MDA B and a quantity commensurate with current knowledge of the historical uses 7716 

of these chemicals.  The release scenario, a fire that breaches the containment structure and 7717 

bypasses the HEPA filter, is consistent with that used to analyze radiological releases.  The 7718 

thermal energy that would accompany such a fire and that would tend to loft the plume over 7719 

potential nearby receptors was conservatively ignored.  (An explosion would also loft chemicals 7720 

over potential nearby receptors.)   7721 

Within the context of the aforementioned data limitations, the list of possible chemicals was 7722 

evaluated in terms of their potential effects on human health.  A number of chemicals, either 7723 

alone or in combination with others, could cause a fire.  A fire is expected to release larger 7724 

quantities of chemicals to the atmosphere than most other realistic accident initiators. 7725 

A measure of a chemical’s relative toxicity is the numerical value of its Emergency Response 7726 

Planning Guideline (ERPG), which is an air concentration value associated with a specific 7727 

human health response.  A lower ERPG indicates a more toxic chemical (see Appendix D).  The 7728 

list of chemicals that may be present in MDA B was reviewed for those chemicals with the 7729 

lowest ERPG values, in addition to their maximum possible quantity.  This review identified 7730 

gases (sulfur dioxide, hydrogen chloride, hydrogen bromide), liquids (hydrofluoric acid, 7731 

hydrochloric acid), and a solid (beryllium powder) having restrictive ERPG concentrations.  Each 7732 

of these chemicals was assumed to be disposed of in quantities consistent with their historical 7733 

use.  Sulfur dioxide and beryllium were found to be the most restrictive of these and were 7734 

considered further.  The identification of sulfur dioxide as the most restrictive non-solid-phase 7735 

chemical was in agreement with a LANL determination, based on a detailed assessment of over 7736 

200 chemicals, of the aboveground inventory limits for chemicals to be staged or stored in a 7737 

Definitive Identification Facility (DIF) and surrounding storage and staging area (LANL 2006c).  7738 

The DIF will be constructed and operated to support the investigation and remediation program 7739 

for MDA B. 7740 

Given the dearth of information on specific chemicals present, their quantity, degradation over 7741 

more than 50 years, or environmental transport from the MDA, this accident analysis serves to 7742 

quantify an approximate distance within which significant human health impacts may occur for 7743 

                                                 
88 The ALOHA code is a public domain code developed by EPA and the National Oceanic and Atmospheric Administration and 

used to plan for and respond to chemical emergencies.  The code is widely used throughout the DOE Complex for safety 
analysis applications.   
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relatively conservative quantities and types of chemicals that may be present during MDA B 7744 

restoration activities.  The aforementioned information does not support the estimate of an 7745 

accident frequency at MDA B. 7746 

Table I–106 shows the accident risks posed from these two chemicals during MDA B waste 7747 

retrieval.  As noted, the frequency of an accident involving releases of these chemicals is 7748 

unknown because the probability of their presence in the MDA is unknown.  The direction 7749 

traveled by the chemical plume will determine what segment of the worker and offsite 7750 

populations would be at risk of exposure, and this direction will depend upon meteorological 7751 

conditions at the time of the accident.  The ERPG-3 concentration limit is defined in terms of 7752 

1-hour exposure and corresponds to the maximum airborne concentration below which nearly all 7753 

individuals could be exposed for up to 1 hour without experiencing or developing life-7754 

threatening health effects (DOE 2004a).  The exposure duration to releases from an explosion 7755 

event would be for a much shorter period of time and, therefore, is expected to result in smaller 7756 

health effects than that indicated by the ERPG value. 7757 

Table I–106  Material Disposal Area B Waste Retrieval Chemical Accident Consequences 7758 

ERPG-2 a ERPG-3 b 
Chemical 

Frequency 
(per year) 

Quantity 
Released  Value Impact Value Impact 

Sulfur 
dioxide 

unknown 1 pound 
(454 grams) 

3 ppm Risk of workers or public 
within 90 yards (83 meters) 
of facility receiving 
exposures in excess of limit. 
 Public access is at 49 yards 
(45 meters) and beyond this 
limit.  

15 ppm Risk of workers within 
37 yards (34 meters) of 
facility receiving 
exposures in excess of 
limit.  Public access is at 
49 yards (45 meters). 

Beryllium 
powder 

unknown 0.0013 pounds 
(0.6 grams) c 

0.025 
mg/m3 

Risk of workers within 25 
yards (23 meters) of facility 
receiving exposures in 
excess of limit.  Public 
access is at 49 yards (45 
meters). 

0.1 
mg/m3 

Risk of workers within 
10 yards (9 meters) of 
facility receiving 
exposures in excess of 
limit.  Public access is at 
49 yards (45 meters). 

ERPG = Emergency Response Planning Guideline, ppm = parts per million, mg/m3 = milligrams per cubic meter. 
a  ERPG-2 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 

without experiencing or developing irreversible or other serious health effects or symptoms that could impair their abilities 
to take protective action (DOE 2004a). 

b  ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour 
without experiencing or developing life-threatening health effects (DOE 2004a). 

c  Based on a respirable release fraction of 6 × 10-5 of the total powder at risk and under thermal stress (DOE 1994), and on 
consideration of respiration release fractions assumed in other environmental statements (DOE 1998a, 1999f). 

 

I.5.12.2 Risks to Workers 7759 

Workers would carry out tasks under the No Action and Capping Options that would be little 7760 

different than those that have taken place for years at LANL.  Continued work under LANL’s 7761 

environmental restoration project would subject workers to risks such as exposure to radioactive 7762 

and hazardous constituents and standard industrial accidents.  Workers receive training to 7763 

recognize and avoid hazards and would wear personal protective equipment as appropriate.  7764 

Capping the MDAs could result in slightly increased levels of risks because of extensive use of 7765 

heavy construction machinery. 7766 
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The most significant risks to workers would come from complete excavation and removal of the 7767 

MDAs.  Accidents that could result in severe worker injuries could include vehicle accidents, 7768 

explosions, equipment failures, lightning strikes, electrocution, and operator errors.  Removal 7769 

procedures would be developed for the MDAs based on the experience and technology 7770 

developed at LANL, Idaho National Laboratory, Hanford, and other DOE sites.  Hazards 7771 

associated with removal of waste and materials from the MDAs could be avoided or mitigated 7772 

using techniques such as personal protective equipment, water sprays to separate high explosive 7773 

from a waste matrix, excavation under an inert atmosphere, remotely controlled or shielded 7774 

excavators, remotely controlled or shielded manipulators for waste sorting, designated safe areas 7775 

and explosion shields, and other techniques. 7776 

Section I.5.12.1 summarizes the radiological consequences and risks to members of the public 7777 

and, for convenience, to noninvolved workers from two bounding radiological accidents 7778 

involving removal of wastes from MDAs G and B.  Section I.5.12.1 also addresses possible 7779 

public and worker consequences from two hypothetical accidents at MDA B involving release of 7780 

chemicals. 7781 

Risks to workers from industrial accidents were determined using the procedures outlined in 7782 

Section I.3.6.4.  Industrial accident risks are summarized in Table I–107 for each of the three 7783 

options assuming statistical information pertaining to DOE construction workers and the general 7784 

construction industry.  Table I–108 presents similar risks only for operation of the TA-61 borrow 7785 

pit.  Risks are presented as summed for FY 2007 through FY 2016 and for FY 2007 through 7786 

FY 2011.  DOE statistics indicate a favorable safety record compared to the construction industry 7787 

as a whole. 7788 

The activities resulting in the largest industrial accident risks are those associated with removal 7789 

of the MDAs, particularly MDA G.  Risks for removal of MDA G are listed in Table I–109, 7790 

along with risks for removal of all MDAs (A, B, T, and U) in TA-21. 7791 

I.5.13 Cumulative Effects 7792 

Several resource areas would not be appreciably affected by any of the options in this project-7793 

specific analysis and, therefore, would not contribute significantly to cumulative effects because 7794 

they would not have major long-term or irreversible effects.  These resource areas include:  7795 

cultural, visual, and biological resources; air quality; noise; human health; transportation; 7796 

environmental justice; and socioeconomics.  The options could frequently have a negative effect 7797 

on each of the resource areas, but the effect would be temporary.  Resource areas receiving 7798 

additional consideration are land use, geology, water quality, waste management, and 7799 

infrastructure. 7800 

Land Use.  All options would have a net positive effect on land use.  Continuing the 7801 

environmental restoration project under the No Action Option would remove contamination from 7802 

land and property throughout LANL or fix it in place.  This action provides greater freedoms in 7803 

determining future uses for the land and property.  The Capping and Removal Options would 7804 

have additional positive effects. 7805 
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Table I–107  Industrial Accident Risks for Remediation Options 7806 

Construction Industry DOE Construction 

Option 
Recordable 

Injuries 
Lost 

Workdays Fatalities 
Recordable 

Injuries 
Lost 

Workdays Fatalities 

Fiscal Year 2007 through Fiscal Year 2016 a 

No Action 1.9 20 0.0045 0.49 1.6 – 

Capping a 

   Thin cap 51 550 0.12 14 45 – 

   Thick cap 83 900 0.20 22 73 – 

Removal b 1,300 14,000 3.2 350 1,200 – 

Fiscal Year 2007 through Fiscal Year 2011 a 

No Action 1.8 19 0.0043 0.47 1.6 – 

Capping a 

   Thin cap 25 270 0.060 6.5 22 – 

   Thick cap 40 430 0.097 11 35 – 

Removal b 560 6,000 1.4 150 500 – 
a Includes borrow pit operations. 
b Includes borrow pit operations, capping remaining Area G disposed units following MDA G removal, and capping areas in 

TA-49.  Thick caps are assumed.  
Note:  Numbers have been rounded. 
 

Table I–108  Industrial Accident Risks for Technical Area 61 Borrow Pit Operations 7807 

Construction Industry DOE Construction 

Option 
Recordable 

Injuries 
Lost 

Workdays Fatalities 
Recordable 

Injuries 
Lost 

Workdays Fatalities 

Fiscal Year 2007 through Fiscal Year 2016 

Capping 

   Thin cap 12 130 2.9 × 10-2 3.2 11 – 

   Thick cap 31 340 7.7 × 10-2 8.4 28 – 

Removal a 31 330 7.5 × 10-2 8.2 27 – 

Fiscal Year 2007 through Fiscal Year 2011 

Capping 

   Thin cap 5.8 63 1.4 × 10-2 1.5 5.1 – 

   Thick cap 15 160 3.6 × 10-2 3.9 13 – 

Removal a 15 160 3.7 × 10-2 4.0 13 – 
a Includes borrow pit operations, capping remaining Area G disposed units following MDA G removal, and capping areas in 

TA-49.  Thick caps are assumed.  
Note:  Numbers have been rounded.   
 

 7808 
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Table I–109  Industrial Accident Risks for Removal of Material Disposal Area G and  7809 

Combined Material Disposal Areas A, B, T, and U 7810 

Construction Industry DOE Construction 

Option 
Recordable 

Injuries 
Lost 

Workdays Fatalities 
Recordable 

Injuries 
Lost 

Workdays Fatalities 

Fiscal Year 2007 through Fiscal Year 2016 

 MDA G 1,200 13,000 2.9 310 1,000 – 

 MDAs A, B, T, and U 58 630 0.14 16 52 – 

Fiscal Year 2007 through Fiscal Year 2011 

 MDAs G 450 4,900 1.1 120 400 – 

 MDA A, B, T, and U 58 630 0.14 16 52 – 

MDA = material disposal area. 
a Includes capping the remaining portion of Area G following MDA removal.  A thick cap is assumed. 
Note:  Numbers have been rounded. 
 

Geology and Soils.  All options would have a net positive effect.  All options would result in 7811 

additional contamination being removed from property and soils or stabilized in place.  7812 

Management of the MDAs under the Capping and Removal Options would be conducted in a 7813 

manner that addresses mass-wasting concerns such as erosion or cliff retreat. 7814 

Water Quality.  All options would have a net positive effect.  All options would result in 7815 

additional contamination being removed from property and soils or stabilized in place.  These 7816 

actions would reduce the potential for the contamination to enter surface water pathways and for 7817 

continued movement of existing contamination in surface water channels.  Both the Capping and 7818 

Removal Options would reduce possible risks to groundwater. 7819 

Waste Management Infrastructure.  The No Action and Capping Options would not generate 7820 

wastes in volumes that would significantly tax the existing waste management infrastructure.  7821 

The Removal Option, however, could impact the waste management infrastructure at LANL and 7822 

elsewhere.  This may require construction of additional and complex waste handling and disposal 7823 

capacity.  Development and use of such capacity would require increased use of utilities such as 7824 

gas, water, or electricity, increased use of natural resources, and larger personnel requirements.  7825 

Any structures constructed and used for this purpose would have to be safely decommissioned, 7826 

which would generate additional quantities of waste to be treated, packaged, shipped, and 7827 

disposed of.  The transuranic waste that would be generated under the Removal Option 7828 

represents roughly 9 percent of the total transuranic waste volume capacity at WIPP. 7829 

7830 
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APPENDIX J 1 

IMPACTS ANALYSES OF PROJECTS ASSOCIATED WITH NEW 2 

INFRASTRUCTURE OR LEVELS OF OPERATION 3 

Appendix J presents the project-specific analyses for three proposed projects that would result in 4 

either new infrastructure or increased levels of operation at Los Alamos National Laboratory 5 

(LANL) within the timeframe under consideration in the Final Site-Wide Environmental Impact 6 

Statement for Continued Operation of Los Alamos National Laboratory, Los Alamos, 7 

New Mexico (SWEIS).  These three proposed projects are: 8 

• Security-Driven Transportation Modifications; 9 

• Nicholas C. Metropolis Center for Modeling and Simulation (Metropolis Center) Increase 10 

in Levels of Operation; and  11 

• Increase in the Type and Quantity of Sealed Sources Managed at LANL by the Off-Site 12 

Source Recovery Project. 13 

These projects are part of the Expanded Operations Alternative, and their implementation could 14 

entail changes in the use of resources (such as water and electric power) or new accident types 15 

(such as the introduction or movement of new materials at risk [MAR]) not fully addressed in 16 

existing National Environmental Policy Act (NEPA) analyses.  The proposed timeframes 17 

associated with construction and operation of these facilities are depicted in Figure J–1. 18 

 19 
Figure J–1  Proposed Timeframes for Construction and Operation of Projects to Add New 20 

Infrastructure or Increase Levels of Operation 21 

The projects included in this appendix are categorized into two broad groups:  (1) those that 22 

would add new elements to LANL’s present infrastructure; and (2) those that would increase the 23 

present operating levels at existing LANL facilities.  A brief introduction to each project is 24 

presented below, with detailed analysis of the environmental consequences associated with each 25 

project presented in the following sections. 26 

27 
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New Infrastructure.  The Security-Driven Transportation Modifications Project is part of 27 

LANL’s ongoing physical protection efforts around critical assets that directly support nuclear 28 

weapons, homeland security, and other nuclear-related national security missions.  Since the 29 

September 11, 2001, terrorist attacks, security-related issues have risen in prominence and have 30 

been a driving consideration in LANL planning.  As part of this ongoing security improvement 31 

effort, the National Nuclear Security Administration (NNSA) determined that there is a 32 

continuing need for upgrade physical protection in the area of the Pajarito Corridor West.  This 33 

would involve restricting vehicle access, according to the security level, to LANL’s core nuclear 34 

science and materials area between Technical Area (TA) 48 and TA-63.  Staff and visitors would 35 

access this area through an internal shuttle system linked to parking areas in TA-48 and TA-63. 36 

Increased Levels of Operation.  The Metropolis Center is an existing facility that houses one of 37 

the world’s largest and most advanced computers.  It is part of an integrated tri-lab (LANL, 38 

Lawrence Livermore National Laboratory, and Sandia National Laboratories) effort to run 39 

supercomputers that allows researchers to integrate past weapons test data, materials studies, and 40 

current simulation experiments, thereby serving as an alternative to underground testing.  While 41 

the computing capacity of the Metropolis Center is currently between 30 and 50 teraops (30 to 42 

50 trillion floating point operations per second), the long-term goal was to develop a computer 43 

system capable of performing up to at least 100 teraops.  With this goal in mind, the 44 

infrastructure was originally designed so that this projected computing capacity could be added 45 

without expanding the building.  Since the 1998 Environmental Assessment for the Proposed 46 

Strategic Computing Complex (SCC EA) (DOE/EA-1250), NNSA has made the programmatic 47 

decision that in order to ensure the safety, reliability, and performance of the nation’s nuclear 48 

weapons stockpile, the Metropolis Center’s operations need to be upgraded to 100 teraops, with 49 

the possibility that a future operating level of approximately 1,000 teraops (1 petaop) might be 50 

requested. 51 

The Increase in the Type and Quantity of Sealed Sources Managed at LANL by the Off-Site 52 

Source Recovery Project is an ongoing effort that involves the recovery and storage of excess and 53 

unwanted radiological sources licensed by the U.S. Nuclear Regulatory Commission (NRC) 54 

to public or private organizations.  As requested by the NRC, from 1979 to 1999, the 55 

U.S. Department of Energy (DOE) retrieved, on a case-by-case basis, approximately 1,100 sealed 56 

sources and sent them to LANL.  The increased costs and inefficiencies associated with this case-57 

by-case approach prompted DOE to formulate a management strategy that was addressed in the 58 

Environmental Assessment for the Radioactive Source Recovery Program (DOE 1995).  In 2000, 59 

NNSA prepared the Supplement Analysis, Site-Wide Environmental Impact Statement for 60 

Continued Operation of Los Alamos National Laboratory, Modification of Management Methods 61 

for Certain Unwanted Radioactive Sealed Sources at Los Alamos National Laboratory, 62 

DOE/EIS-0238-SA-01 (DOE 2000).  Sealed sources would be packaged in multifunctional 63 

shielded containers (at the origination point or consolidated at a licensed commercial facility 64 

under contract to DOE) and shipped directly to LANL for storage as waste items. 65 

In response to the events of September 11, 2001, NRC conducted a risk-based evaluation of 66 

potential terrorist threats and concluded that unwanted radiological sealed sources constituted a 67 

potential vulnerability.  In order to meet this security need, NNSA’s recovery mission was 68 

expanded, thereby necessitating the management of additional numbers and types of sealed 69 
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sources.  While NNSA intends to use commercial organizations and their facilities where 70 

appropriate, LANL site facilities would be utilized when commercial storage was not appropriate 71 

to fulfill the national security mission of the Off-Site Source Recovery Project. 72 

J.1 Security-Driven Transportation Modifications Impacts Assessment 73 

This section provides an assessment of the potential environmental impacts associated with 74 

proposed security-driven transportation modifications in the Pajarito Corridor West and nearby 75 

areas at LANL.  Section J.1.1 provides background information including the purpose and need 76 

for the proposed security-driven transportation modifications.  Section J.1.2 provides a summary 77 

of the Proposed Project and presents the option being considered, plus auxiliary actions to extend 78 

roadways across canyons to connect with mesas to the north.  Section J.1.3 describes the affected 79 

environment in the Pajarito Corridor West and the mesas to the north, and impacts associated 80 

with the options and auxiliary actions. 81 

J.1.1 Introduction, Purpose, and Need for Agency Action 82 

Security-related issues have risen in prominence in the United States following the terrorist 83 

attacks of September 11, 2001.  Similarly, security is figuring prominently in planning at LANL, 84 

affecting current and future concepts for controlling traffic on the site.  Transportation planning 85 

at LANL is being conducted in response to updated NNSA security requirements and guidance. 86 

Background 87 

The current proposal is to implement security-driven transportation modifications that would 88 

further enhance security by restricting, according to the security level, privately-owned vehicles 89 

along portions of the Pajarito Corridor West between TA-48 and TA-63.  Under this planned 90 

approach, vehicle traffic in the Pajarito Corridor West could be limited, according to the security 91 

level, to only government vehicles and physically inspected service vehicles.  Access for staff 92 

and visitors to this controlled area would be provided by an internal shuttle system linked to large 93 

parking areas at TA-48 and TA-63.  In addition to controlling potential vehicle-borne threats, this 94 

approach provides an opportunity for LANL to use transit systems to reduce onsite vehicle use, 95 

related resource consumption, and impacts on air quality.  Figure J–2 provides an overview of 96 

the proposed Pajarito Corridor West security-driven transportation plan. 97 

This transportation plan reflects proposed modifications that would be implemented over the near 98 

term – that is, primarily over the next 5 years.  Further development of the West Pajarito Corridor 99 

is expected, and a comprehensive development concept has been issued covering the next 20 to 100 

30 years for the West Pajarito Corridor Planning Area (LANL 2006a).  Further NEPA analyses 101 

would be needed for proposals developed from this long-term conceptual plan that are not 102 

addressed in this SWEIS. 103 

 104 
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Several NEPA documents are related to the Proposed Project.  The Environmental Assessment 106 

for Proposed Access Control and Traffic Improvements at Los Alamos National Laboratory, 107 

Los Alamos, New Mexico, DOE/EA-1429 (DOE 2002) evaluated the impacts of constructing and 108 

implementing traffic control measures that would, according to the security level, restrict vehicle 109 

traffic in the vicinity of the core area of LANL, including the main administrative and technical 110 

area at TA-3. 111 

The Environmental Impact Statement for the Chemistry and Metallurgy Research Building 112 

Replacement Project at Los Alamos National Laboratory, Los Alamos, New Mexico, 113 

DOE/EIS-0350 (DOE 2003), analyzed alternatives for upgrading or replacing the Chemistry and 114 

Metallurgy Research Building.  The Record of Decision (ROD) issued in the Federal Register 115 

(FR) on February 12, 2004, (69 FR 6967) selected the Preferred Alternative, which is the 116 

construction of a new Chemical and Metallurgy Research Replacement facility at TA-55.  117 

Implementation of the ROD would result in the construction of a new nuclear Hazard Category 2 118 

facility along the Pajarito Corridor West. 119 

The Plutonium Facility Complex Refurbishment Impacts Assessment (see Appendix G of this 120 

SWEIS) evaluates the environmental consequences of a multi-year project to modernize and 121 

upgrade facilities and infrastructure at the TA-55 complex.  The project would be implemented 122 

through a series of subprojects.  The subprojects are all infrastructure- or facility-related as 123 

opposed to adding programmatic capabilities.  They range from relatively simple emergency 124 

lighting replacement to more complex fire and criticality alarm systems upgrades and exhaust 125 

stack replacement. 126 

The TA-Radiography Facility Impacts Assessment (see Appendix G of this SWEIS) evaluates 127 

the impacts of locating a radiography facility in TA-55 to serve pit production and surveillance 128 

programs needs.  This project would result in a minor increase in the number of personnel in 129 

TA-55. 130 

The Radiological Sciences Institute Impacts Assessment (see Appendix G of this SWEIS) 131 

evaluates the environmental consequences of consolidating radiochemistry and other related 132 

activities into a complex in TA-48.  Currently the functions to be consolidated are distributed 133 

among a number of facilities in multiple TAs including the Sigma Complex and the radiological 134 

Machine Shops in TA-3, the Pajarito Site in TA-18, the Radiochemistry Laboratory in TA-48, 135 

and other facilities in TA-35, TA-46, and TA-59.  This consolidation would result in demolition 136 

of old, and construction of new, facilities in TA-48 and an increase in the number of personnel in 137 

TA-48. 138 

Other related activities in the vicinity of the Proposed Project are the Nuclear Materials 139 

Safeguards and Security Upgrades Project Phases I and II involving activities that were 140 

determined to be categorically excluded from NEPA evaluation.  Phase I involves installing the 141 

data and communications backbone for the security system to the central and secondary alarm 142 

stations.  Phase II, funded through 2011, will upgrade the security system at TA-55. 143 
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Purpose and Need 144 

LANL’s primary mission is to support national security.  To carry out that and other assigned 145 

missions, LANL staff operates a number of nuclear and radiological facilities in the TAs along 146 

the upper end of Pajarito Road, or the Pajarito Corridor West, including the facilities in TA-35, 147 

TA-48, TA-50, and TA-55.  Current planning includes moving nuclear and radiological 148 

capabilities from other locations at LANL into this area.  This includes constructing a new 149 

facility in TA-55 to which most of the operations of the Chemistry and Metallurgy Research 150 

Building would be moved and a Proposed Project evaluated in this SWEIS to consolidate 151 

radiochemistry work in TA-48 (see Appendix G, Section G.3). 152 

In recognition of increased and changing threats, NNSA determined that there is a continuing 153 

need to upgrade physical protection around critical assets that house quantities of nuclear and 154 

radiological materials and directly support LANL’s core missions.  Facilities and operations in 155 

this area are among the most sensitive to LANL nuclear weapons, homeland security, and other 156 

nuclear-related missions.  LANL management has determined that an effective means of 157 

enhancing security would be to control threats that could be transported by vehicles into the area 158 

of the Pajarito Corridor West. 159 

J.1.2 Options Descriptions 160 

The two options identified for the Pajarito Corridor West Security-Driven Transportation 161 

Modifications Project are the No Action and the Proposed Project to construct and operate the 162 

Security-Driven Transportation Modifications.  If the Proposed Project were implemented, two 163 

auxiliary actions could be implemented.  Auxiliary Action A involves the construction of a two-164 

lane bridge crossing between TA-35 and Sigma Mesa (in TA-60), with a new road proceeding 165 

west through TA-60 toward TA-3.  Auxiliary Action B involves a two-lane bridge crossing 166 

between TA-60 and TA-61, with a new road proceeding northward to East Jemez Road. 167 

J.1.2.1 No Action Option 168 

Under this option, no action would be taken to change the current physical control of personally-169 

owned vehicles entering the TAs along the Pajarito Corridor West.  Transportation-related 170 

upgrades aimed at addressing the increased and changing needs for physical protection around 171 

facilities in TA-35, TA-48, TA-50, and TA-55 would not be undertaken.  Vehicle traffic would 172 

continue to be screened at the existing access control stations located on Pajarito Road near 173 

Diamond Drive and near Route 4.  Staff and visitors with DOE-issued security badges would 174 

continue to traverse Pajarito Road and be allowed to drive vehicles in the proximity of the 175 

facilities in TA-35, TA-48, TA-50, and TA-55. 176 

J.1.2.2 Proposed Project:  Construct Security-Driven Transportation Modifications in the 177 

Pajarito Corridor West  178 

Under the Proposed Project, a comprehensive planned approach would be implemented to 179 

upgrade and enhance security in the Pajarito Corridor West area (LANL 2006d).  In the near-180 

term, this would include restricting, according to the security level, private through traffic along 181 

Pajarito Road at and between TA-48 and TA-63.  Surface parking lots would be constructed at 182 
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these two termini.  Provision would be made at these two parking lots for incoming commuter 183 

buses.  Within this secure project area, a shuttle bus system would be deployed; this would 184 

necessitate the modification of some existing roads as well as the construction of some new 185 

roads.  Retaining walls and security barriers would be constructed, as needed, to provide physical 186 

separation of the security-controlled portion of the Pajarito Corridor West from the parking areas 187 

and other roadways.  A pedestrian and bicycle pathway system also would be provided in this 188 

secure area.  Shelters and related amenities (benches, bicycle racks, lighting, landscaping, etc.) 189 

would be provided at various locations within the project area.  Finally, both a pedestrian 190 

crossing and a vehicular crossing would be constructed between TA-63 and TA-35. 191 

West Pajarito Transit-Based Concept.  The West Pajarito transit-based concept would create two 192 

large park-and-ride locations, one at TA-48 and the other at TA-63, with a shuttle transit system 193 

running between, transporting people to all the facility areas in TA-35, TA-48, TA-50, and 194 

TA-55. 195 

During peak transit hours in the morning and afternoon, the shuttles would operate on intervals 196 

of 2 to 5 minutes.  During nonpeak hours of operation, the shuttle intervals would be 15 to 197 

30 minutes.  Proposed routes for the shuttle system are as follows: 198 

• A route originating from the TA-48 parking area circulating to TA-55, TA-50, and 199 

TA-35; 200 

• A route originating from the TA-63 parking area circulating to TA-55, TA-50, and 201 

TA-35; and  202 

• A loop between TA-48 and TA-63. 203 

The shuttles would meet Americans with Disabilities Act requirements and allow for bicycle 204 

transport as well. 205 

At each of the proposed TA-48 and TA-63 parking areas, transfer locations to local and regional 206 

buses would be provided to encourage and make practical the use of public transportation as a 207 

method of arriving to the site for employees and visitors.  Because the proposed TA-48 and 208 

TA-63 parking locations are within a 5-to-10 minute walk of the secure zone, wide well-designed 209 

pedestrian walkways and connections would be provided as part of the basic infrastructure 210 

improvements of this plan.  This would allow and encourage walking as an alternate during much 211 

of the year when weather permits.  An all-weather pedestrian connection would be included 212 

connecting the parking area at TA-63 to the west end of TA-35 to further encourage walking as 213 

an alternate transportation mode. 214 

Improvements West of TA-55.  The Security-Driven Transportation Modifications Project 215 

improvements proposed in the areas west of TA-55 are described below.  Figure J–3 shows the 216 

conceptual plan for the proposed modifications around TA-48. 217 

 218 
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• A new intersection would be built west of the current guard gate creating the entrance to 220 

the TA-48 parking lot and TA-64.  The total area to be covered by this new intersection 221 

would be approximately one-half acre (0.2 hectares).  A standard signalized intersection 222 

or a roundabout would be used to control traffic.  Vehicle types traveling through this 223 

intersection generally would be cars, light- and medium-duty trucks, vans, tank trucks, 224 

dump trucks, and sometimes forklifts and cranes.  The existing guard gate would remain 225 

unchanged. 226 

• A new paved one-way route through TA-64 would be established.  The route would go 227 

east from the new intersection, running parallel and adjacent to Pajarito Road, then enter 228 

TA-64 at its current entrance.  The route would circle through the TA-64 parking lot and 229 

head west back to the new intersection on a new paved road constructed on an existing 230 

dirt road.  Much of the land for the new route is currently used as roadway.  New sections 231 

of this road would be approximately 20 feet (6 meters) wide; retaining walls and side 232 

safety barriers would be installed as needed to separate this route from Pajarito Road. 233 

• A new paved two-way road going north from the new intersection would be constructed 234 

to provide access to the expanded parking lots in TA-48.  This road would be 235 

approximately 26 feet (7.9 meters) wide and 400 feet (122 meters) long.  Retaining walls 236 

and side safety barriers would be built, as needed.  The retaining walls could be 237 

substantial at the initial turn. 238 

• New surface parking would be constructed at TA-48 to provide parking for approximately 239 

700 cars.  Grading and construction of the parking area would disturb approximately 240 

11 acres (4.5 hectares) of land, some of which is currently undisturbed. 241 

• A transit stop would be built at the edge of the TA-48 parking lot where commuters 242 

would catch the shuttles to the TAs in the secure area or transfer between buses and 243 

shuttles.  Amenities would include shade and wind shelters, landscaping, benches, bicycle 244 

racks, lighting, phones, and emergency access.  Approximately one-half acre 245 

(0.2 hectares) of land would be used for the transit stop, shuttle transfer, and associated 246 

amenities. 247 

• New short connecting roads would be constructed between the transit stop and the 248 

existing road in the TA-48 area. 249 

• An improved walkway would be built to connect the parking lot to the TA-48 complex.  250 

This walkway would be at least 10 feet (3 meters) wide and would incorporate rest sites 251 

along its length.  The 10-foot width would accommodate bicycle use. 252 

Improvements East of TA-55.  The Security-Driven Transportation Modifications Project 253 

improvements proposed in the areas east of TA-55 are described below.  Figure J–4 shows the 254 

conceptual plan for the proposed transportation modifications around TA-35 and TA-63. 255 

 256 

257 
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• A new intersection east of TA-63 would be constructed to provide access to the proposed 258 

parking lot and other areas outside the secure area.  The new intersection would cover 259 

approximately one-half acre (0.2 hectares), a portion of which is undisturbed land.  260 

Vehicle types traveling through this intersection generally would be cars, light- and 261 

medium-duty trucks, vans, tank trucks, dump trucks, and sometimes forklifts and cranes. 262 

• A new paved two-lane road heading north from the new intersection on Pajarito Road 263 

would be constructed.  The road would skirt the east edge of TA-63 going northward, and 264 

would be 26 feet (7.9 meters) wide and 1,250 feet (380 meters) long. 265 

• A new vehicle crossing would be constructed between TA-63 and TA-35 over a branch of 266 

Mortandad Canyon (known locally as Ten Site Canyon).  This crossing would align with 267 

the new road leading north from TA-63.  The new vehicle crossing would be four lanes 268 

wide (48 feet [7.3 meters]), approximately 600 to 800 feet (180 to 240 meters) long, and 269 

would be about 100 feet (30 meters) above the canyon bottom.  The bridge would have 270 

dividers down the center; the two west lanes would be for secured traffic traveling among 271 

TA-35, TA-48, TA-50 and TA-55; and two east lanes would be for limited secured traffic 272 

which would include personally-owned vehicles.  Figure J–5 shows the upper end of Ten 273 

Site Canyon that would be spanned by the vehicle bridge and a neighboring pedestrian 274 

bridge (described below).  A variety of design alternatives would be investigated, 275 

including a land bridge and a span bridge. 276 

 277 
Figure J–5  Photograph of Canyon to be Bridged between Technical Area 35 and 278 

Technical Area 63 279 
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• A redesigned road would be built from the end of the vehicle crossing to the north edge of 280 

TA-35.  The total length of this redesigned road would be approximately 800 feet 281 

(240 meters).  Routing of this road would likely require the removal of transportables, 282 

transportainers, and permanent structures. 283 

• New surface parking additions, or modification of existing parking, would be constructed 284 

to accommodate approximately 1,100 to 1,200 cars at TA-63.  The parking would be built 285 

in two phases, with approximately 450 parking spaces built in the first phase 286 

(LANL 2006d).  A 126-foot (38-meter) by 78-foot (24-meter) retention pond would be 287 

built immediately south of the parking lot to serve as a catchment for parking lot runoff.  288 

Grading and construction would result in ground disturbance of about 19 acres 289 

(7.7 hectares).  The northern portion of the existing site contains 200 existing parking 290 

spaces and two office trailers, while the southern portion is not developed.  Two overhead 291 

power lines which traverse the site would not be relocated.  The existing main water pipe 292 

that passes through the site would not be affected by the proposal (DMJM H&H 2005). 293 

• A new transit stop similar to the one described above for TA-48 would be constructed. 294 

• A new access control station would be built on Pajarito Road east of the new intersection 295 

for TA-63. 296 

• Puye Road would be rerouted.  From the Pajarito Road side, Puye Road would be routed 297 

to run parallel to, but not intersect, the new road around TA-63, as the two cross the new 298 

bridge. 299 

• A permanent barrier system separating Puye Road from the new road along the east side 300 

of TA-63 and the TA-63 parking areas would be installed. 301 

• A new pedestrian bridge connecting the TA-63 parking lot to the west portion of TA-35 302 

would be constructed.  This new pedestrian crossing would consist of an 8-foot- 303 

(2.4-meter-) wide lane, that would be approximately 200 feet (61 meters) long, and could 304 

be as much as 100 feet (30 meters) above the canyon bottom.  A variety of design 305 

alternatives would need to be investigated, including a land bridge and a span bridge. 306 

• New walkways would be constructed to connect the TA-63 parking lot to TA-55 and the 307 

new pedestrian bridge.  These improved pedestrian walkways would be a minimum of 308 

10-feet (3-meters) wide and would incorporate rest locations and provide for bicycle use. 309 

• The existing TA-55 footprint would be expanded into the middle of the adjacent section 310 

of Pecos Drive, with a corresponding relocation of the TA-50 fence eastward to 311 

accommodate a new section of bicycle and walking paths. 312 

• New shuttle stops would be built at TA-35, TA-48, TA-50, and TA-55.  The size of these 313 

stops would be scaled to the expected populations at each area, and some TAs could 314 

require multiple stops.  The largest shuttle stop would be at TA-55 and would be as large 315 

as, or larger, than the current onsite shuttle shelter.  Each shuttle stop would have shelters, 316 

benches, bicycle racks, lighting, landscaping, and other amenities. 317 
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• Various walkway improvements would be made as needed within TA-35, TA-48, TA-50, 318 

and TA-55 to create safe walking systems from the transit stops to the individual 319 

facilities. 320 

Auxiliary Actions.  Auxiliary Action A would involve continuing from TA-35 across Mortandad 321 

Canyon to a roadway that would traverse the spine of TA-60 westward to TA-3.  A two-lane 322 

bridge would be constructed across Mortandad Canyon from TA-35 to TA-60 (see Figure J–6).  323 

The bridge would be 600 to 800 feet (180 to 240 meters) long; each lane would be 12 feet 324 

(3.6 meters) wide.  At this early stage in the planning for this project, the specific location of the 325 

crossing has not been determined, so for purposes of analysis, a 1,000-foot- (300-meter-) wide 326 

zone across Mortandad Canyon in which the bridge would be built has been identified (see 327 

Figure J–6).  Figure J–7 is a view from TA-35 across Mortandad Canyon to Sigma Mesa in the 328 

approximate location that the canyon would be crossed.  The bridge would be 24 feet 329 

(7.3 meters) wide and approximately 100 feet (30 meters) above the canyon bottom.  The design 330 

of the bridge is yet to be determined.  Regardless of the design, construction would be necessary 331 

along the mesa edges and possibly in canyons.  A new paved two-lane road (about 3,750 feet 332 

[1,140 meters] long would be constructed through TA-60 to connect the road crossing the bridge 333 

to a road extended east from TA-3.  This new paved road would be constructed along the general 334 

alignment of an existing unpaved road.  It would meet with an existing paved road located in the 335 

western portion of TA-60. 336 

 337 
Figure J–6  General Locations of the Auxiliary Action Bridges and Roadways to 338 

 Technical Area 60 and Technical Area 61 339 

340 
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 340 
Figure J–7  Photograph Looking North Across Mortandad Canyon in the Area 341 

of the Bridge for Proposed Auxiliary Action A 342 

Auxiliary Action B would involve continuing from TA-60 across Sandia Canyon to TA-61, 343 

where a new road would connect with East Jemez Road.  Auxiliary Action B would provide the 344 

most benefit if it were implemented as an augmentation of Auxiliary Action A.  A two-lane 345 

bridge would be constructed within a 1,000-foot- (300-meter-) wide zone across Sandia Canyon 346 

from TA-60 to TA-61 (see Figure J–6).  As stated above for Auxiliary Action A, in this early 347 

stage of the project, the specific location of the crossing has not been determined, so for purposes 348 

of analysis a 1,000-foot- (300-meter-) wide zone across Sandia Canyon, in which the bridge 349 

would be built, has been identified (see Figure J–6).  The bridge would be 600 to 800 feet (180 to 350 

240 meters) long; each lane would be 12 feet (3.6 meters) wide, with an elevation of 351 

approximately 100 feet (30 meters) above the canyon bottom.  The design of the bridge is yet to 352 

be determined; regardless of the design, however, construction would be necessary along the 353 

mesa edges and possibly in canyons.  A new two-lane paved road 24 feet (7.3 meters) wide and 354 

approximately 750 to 1,000 feet (230 to 300 meters) long would be constructed northward from 355 

this bridge’s northern terminus and proceed generally northward to meet East Jemez Road. 356 

J.1.3 Affected Environment and Environmental Consequences 357 

The analysis of environmental consequences relies heavily on the affected environment 358 

descriptions in Chapter 4 of this SWEIS.  Where information specific to the security-driven 359 

transportation modifications is available and adds to the understanding of the affected 360 

environment, it is included here. 361 
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The proposed security-driven transportation modifications are located in the north-central portion 362 

of LANL along Pajarito Road between (and including) TA-48 and TA-63.  This area includes the 363 

facilities in TA-35, TA-48, TA-50, and TA-55.  It is anticipated that resource areas potentially 364 

affected by the Proposed Project include land resources, geology and soils, water resources, 365 

air quality and noise, ecological resources, cultural resources, infrastructure, and waste 366 

management.1  An initial assessment of the potential impacts of the proposed project determined 367 

that there would be no or only negligible impacts to the following resource areas and that no 368 

further analysis was necessary. 369 

• Human Health – There would be no change in practices or procedures associated with 370 

radiation exposure or the chemical environment. 371 

• Socioeconomics and Infrastructure – It is not anticipated that socioeconomic impacts 372 

would occur as a consequence of the Proposed Project.  Only infrastructure impacts are 373 

included in the impacts discussion. 374 

• Environmental Justice – No disproportionately high and adverse environmental impacts 375 

on minority or low-income populations would be anticipated to occur. 376 

J.1.3.1 No Action Option 377 

There would be no change in the existing transportation network and no change to practices or 378 

procedures under the No Action Option.  Therefore, it is anticipated that there would be no new 379 

impacts on land resources, visual resources, geology and soils, water resources, air resources, 380 

ecological resources, cultural resources, socioeconomics, infrastructure, transportation, or waste 381 

management.  However, implementing the No Action Option would neither improve 382 

transportation flow within the Pajarito Corridor nor provide the needed security upgrades. 383 

J.1.3.2 Proposed Project:  Construct Security-Driven Transportation Modifications in the 384 

Pajarito Corridor West  385 

Land Resources 386 

Land Use 387 

The Proposed Project would take place on lands in the Pajarito Corridor West.  Auxiliary Action 388 

A would involve lands in TA-35 and TA-60, and Auxiliary Action B would involve lands in 389 

TA-60 and TA-61.  The location of these TAs is shown in Chapter 4, Figure 4–3, of this SWEIS. 390 

Pajarito Corridor West – The Pajarito Corridor West is located between Mortandad Canyon on 391 

the north and Twomile and Pajarito Canyons on the south, and is immediately southeast of 392 

TA-3.  It includes TA-35, TA-48, TA-50, TA-52, TA-55, TA-63, TA-64, and TA-66, and totals 393 

831 acres (336 hectares).  Activities carried out within the Corridor include nuclear safeguards 394 

and chemical processes research and development, theoretical and computational programs 395 

                                                 
1 Plans and facility designs for the Security-Driven Transportation Modifications are conceptual and may be subject to change.  
To conservatively bound impacts to resource areas such as land use, geology and soils, infrastructure, or waste management, 
the analysis in this appendix is based on the assumption that the proposed new parking areas in TA-48 and TA-63 and other 
improvements would cover about one-third more land than the nominal 30 acres included in the project description. 
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related to nuclear reactor performance, research and applications in chemical and metallurgical 396 

processes relating to plutonium, and industrial partnership activities.  Among the goals for the 397 

Pajarito Corridor West are a number related to transportation flow along the mesa and 398 

development of a pedestrian campus environment.  Existing land use within the Pajarito Corridor 399 

West varies by TA, with all TAs including at least some areas designated as Reserve.  Table J–1 400 

identifies the present and planned future land use within each TA that makes up the Corridor, as 401 

well as development designations as set forth in the Comprehensive Site Plan 2001 402 

(LANL 2001).  Current land use categories are depicted in Chapter 4, Figure 4–4. 403 

Table J–1  Land Use Designations and Development Areas for Technical Areas that 404 

Comprise the Pajarito Corridor West 405 

Technical 
Area Current Land Use Planned Future Land Use 

Comprehensive Site Plan 
Development Designation(s) 

35 Experimental Science, Nuclear 
Materials Research and 
Development, Physical/Technical 
Support, Reserve 

Experimental Science, Nuclear 
Materials Research and 
Development, Reserve 

Secondary Development, 
Potential Infill 

48 Experimental Science, Reserve Nuclear Materials Research and 
Development, Reserve 

Primary Development, Potential 
Infill, Parking 

50 Waste Management, Reserve Waste Management, Reserve Secondary Development, 
Potential Infill, No 
Development (Hazard) 

52 Experimental Science, Reserve Experimental Science, Reserve Secondary Development, 
Potential Infill 

55 Nuclear Materials Research and 
Development, Reserve 

Nuclear Materials Research and 
Development, Reserve 

Primary Development, Potential 
Infill, Parking 

63 Physical/Technical Support,  
Reserve 

Waste Management, Reserve Secondary Development, 
Potential Infill 

64 Physical/Technical Support, 
Reserve 

Physical/Technical Support, Reserve Potential Infill 

66 Experimental Science, Reserve Experimental Science, Reserve Secondary Development, 
Potential Infill 

Sources: LANL 2001, 2003. 
 

Technical Area 48 – Except for an existing powerline, the western portion of TA-48, where a 406 

surface parking lot for 700 cars is proposed, is vacant.  Much of this area has been disturbed as a 407 

result of previous activities. 408 

Technical Area 63 – The southern and southeastern areas of TA-63, where a surface parking lot 409 

for 1,100 to 1,200 cars is proposed, is vacant.  Much of the site has been disturbed as a result of 410 

previous activities; the northwestern and central portions of the proposed parking lot have 411 

existing surface parking areas, and two powerlines traverse the area. 412 

Technical Area 60 – TA-60, Sigma Mesa, is located immediately east of TA-3 and is 445 acres 413 

(180 hectares) in size.  The area contains physical support and infrastructure facilities, including 414 

the Target Fabrication Facility and Rack Assembly and the Alignment Complex (DOE 1999).  415 

Presently, most of the central section of the TA is classified as Physical/Technical Support, with 416 

a small area designated as Nuclear Materials Research and Development.  Land use is not 417 

expected to change in the future (LANL 2003).  According to the Comprehensive Site Plan 2001, 418 
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TA-60 is within the Sigma Mesa Development Area (LANL 2001).  While developed portions of 419 

the TA are classified as Potential Infill, most of the mesa is designated as Primary and Secondary 420 

Development.  A small corridor of Potential Infill also exists in the eastern part of the TA and 421 

connects with a similarly designated area in TA-35.  In general, the Plan indicates that 422 

considerable development growth is planned for TA-60 and other portions of the Sigma Mesa 423 

Area. 424 

Technical Area 61 – TA-61 is located to the northeast of TA-3 and is 297 acres (120 hectares) in 425 

size.  TA-61 is used for physical support and contains infrastructure facilities, including the 426 

Los Alamos County Landfill, which occupies 48 acres (19.4 hectares), and the onsite borrow pit 427 

(LANL 2004c).  The generalized land use categories within which TA-61 is located are depicted 428 

in Chapter 4, Figure 4–4, of the SWEIS, and include Physical/Technical Support and Reserve.  429 

According to the Comprehensive Site Plan 2001, TA-61 falls within the Sigma Mesa 430 

Development Area, an area which could undergo considerable development growth in the future 431 

(LANL 2001). 432 

Under the Proposed Project, a number of actions would be implemented within the Pajarito 433 

Corridor West.  In terms of land area, the largest projects are two parking lots; one in TA-48 and 434 

one in TA-63.  These would require the disturbance of approximately 11 acres (4.5 hectares) and 435 

19 acres (7.7 hectares), respectively.  Some of the land for the proposed parking area in TA-48 436 

has been disturbed from previous activities, and is crossed by an electrical power line.  TA-63 437 

has existing parking areas, two temporary structures, and two power lines.  Additional actions 438 

that would disturb vacant land include a new two-lane road along the east edge of TA-63, new 439 

auto and pedestrian crossings connecting TA-63 and TA-35, and a road through the northern 440 

edge of TA-35.  Other actions associated with this option would involve relatively small areas of 441 

land, most of which are disturbed or vacant. 442 

As noted above, the Pajarito Corridor West is highly developed, although vacant land is present.  443 

Land use plans for the Corridor have designated some of these vacant areas for future 444 

development, including the areas designated for parking.  Specifically, the parking area within 445 

TA-48 has been designated for Primary Development and that in TA-63 for Secondary 446 

Development.  Also, the new two-lane road along the eastern edge of TA-63 would pass through 447 

areas designated for Secondary Development and Potential Infill.  The roadway connecting 448 

TA-63 and TA-35 would pass through a corridor designated as Potential Infill, as would the new 449 

road along the northern edge of TA-35.  However, the new pedestrian walkway connecting the 450 

two TAs would not be within an area designated for development in the Comprehensive Site 451 

Plan 2001 (LANL 2001).  Many of the other actions under this option would take place largely 452 

within developed portions of the Pajarito Corridor West. 453 

While this option would affect future land use by developing currently undeveloped portions of 454 

the Pajarito Corridor West, all construction, except the pedestrian walkway between TA-63 and 455 

TA-35, would take place within areas designated either for development or for infill.  Thus, this 456 

option generally would be compatible with land use plans for the Pajarito Corridor West as set 457 

forth in the Comprehensive Site Plan 2001 (LANL 2001). 458 
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Visual Environment 459 

Pajarito Corridor West – The TAs that make up the Pajarito Corridor West, along with TA-3, 460 

extend along the upper 2.7 miles (4.3 kilometers) of Pajarito Road.  Development has taken place 461 

within large parts of these TAs.  Thus, this area presents the appearance of a mosaic of industrial 462 

buildings and structures interspersed with forests along the mesa.  Views of the area from a 463 

distance are as described in Chapter 4, Section 4.1.2, of this SWEIS.  When viewed from along 464 

Pajarito Road, the Pajarito Corridor West has an industrial appearance.  Mortandad, Twomile and 465 

Pajarito Canyons located to the north and south of the mesa, respectively, are wooded and 466 

present a natural appearance when viewed from both a distance and nearby. 467 

Technical Area 48 – Most development within TA-48 has occurred in the eastern portion of the 468 

TA.  Some wooded areas occur in the northern edge of the TA.  The proposed surface parking 469 

area would be located in the western portion of TA-48; this area is vacant except for a powerline 470 

that traverses the northern portion.  The area where the proposed parking lot would be sited is 471 

readily visible from Pajarito Road. 472 

Technical Area 63 – Most development within TA-63 has occurred in the northern portion of this 473 

TA along both sides of Puye Road.  The proposed surface parking area would be located in 474 

the southern two-thirds of TA-63; this area is vacant except for two powerlines that traverse the 475 

site.  The area where the proposed parking lot would be sited is readily visible from Pajarito 476 

Road. 477 

Technical Area 60 – Most development within TA-60 has occurred within the western portion of 478 

the TA.  Although some wooded areas occur on the mesa, much of it has been disturbed by a 479 

power line and road that runs its length.  Additionally, a portion of the mesa is used for the 480 

storage of dirt, concrete, and miscellaneous materials.  From higher elevations to the west, the 481 

mesa appears to be minimally developed; however, due to the power line and road, its 482 

appearance contrasts with the adjacent forested canyons.  Because of security limitations, near 483 

views of the mesa are limited to LANL personnel.  Those portions of the TA that include 484 

Mortandad Canyon and Sandia Canyon are forested and present a natural appearance. 485 

Technical Area 61 – Most of the mesa within the western portion of TA-61 has been developed, 486 

with the Los Alamos County Landfill being the largest facility.  The landfill is adjacent to East 487 

Jemez Road.  Although developed portions of the landfill are not visible from the road, a large 488 

berm of stockpiled soil can be seen.  The onsite borrow pit is two miles east of the county 489 

landfill.  The borrow pit is not visible from East Jemez Road due to its location relative to the 490 

road, trees bordering the road, and a small hill on the north side of the pit.  Although much of 491 

TA-61 presents a forested appearance from higher elevations to the west, the landfill and the 492 

borrow pit are visible as areas devoid of vegetation.  Dust generated from current activities may 493 

at times also be visible to the public.  Although East Jemez Road passes through the eastern 494 

portion of the TA, this part of the TA includes areas of undeveloped woodland both on the mesa 495 

and in Pueblo Canyon.  This part of TA-61 presents a more natural appearance to those traveling 496 

along the road. 497 

The Pajarito Corridor West is a highly developed area that is readily visible from both near and 498 

distant locations.  While many actions associated with implementing the Security-Driven 499 
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Transportation Modifications Project would have little or no visual impact, the construction of 500 

the two parking lots, the new roads across TA-63 and TA-35, and the vehicle and pedestrian 501 

bridges over the Ten Site branch of Mortandad Canyon would noticeably add to the built-up 502 

appearance of the area. 503 

Construction of the two parking lots would disturb approximately 30 acres (12.1 hectares) of 504 

land, some previously disturbed and some open and forested.  The section of road crossing the 505 

eastern portion of TA-35 would disturb open and forested land.  However, much of the rest of the 506 

roadway would be built within developed portions of the Pajarito Corridor West and would have 507 

minimal visual impact.  The removal of open and forested land would add to the overall 508 

developed appearance of the Pajarito Corridor West as viewed from both nearby and higher 509 

elevations to the west.  The construction of both the vehicle and pedestrian bridges across a 510 

branch of Mortandad Canyon would also have pronounced visual impacts since they would span 511 

a forested canyon that has an otherwise natural appearance.  These bridges would be readily 512 

visible from the canyon where little development is presently apparent; they would also be 513 

visible from more distant areas.  Careful planning related to site selection and bridge design 514 

could help to mitigate these impacts.  Most remaining projects associated with the Security-515 

Driven Transportation Modifications Project would be constructed within currently developed 516 

portions of the Corridor and, thus, would have little impact on the visual environment. 517 

Geology and Soils 518 

There would be a potential for seismic risk to the facilities constructed under the Security-Driven 519 

Transportation Modifications (including the proposed bridges).  This risk would be related to 520 

seismicity on the nearest fault, the Rendija Canyon Fault (see Chapter 4, Section 4.2.2, of this 521 

SWEIS).  The bridges under the Proposed Project would be approximately 0.8 miles 522 

(1.3 kilometers) east of the Rendija Canyon Fault.  The potential for surface rupture at the bridge 523 

locations would be low, due in part to the distance from the fault zone, the absence of 524 

near-surface faults observed in TA-55 (located between the fault zone and the proposed bridges), 525 

and the low recurrence interval of motion on the fault.  To minimize the risk of accident, the 526 

proposed facilities would be designed and constructed to current DOE seismic standards and 527 

applicable building codes. 528 

Soil resources in the area of the Proposed Project include both those disturbed by previous LANL 529 

activities and undisturbed soils.  The undisturbed soils maintain the present vegetative cover.  530 

The arid soils in this area are largely sandy loam material eroded from upslope basalt and tuff 531 

units and from underlying geologic units.  The soils are generally poorly developed with 532 

relatively little horizon differentiation and organic matter accumulation.  These factors, combined 533 

with the dry moisture regime of the area result in only a limited number of plant species being 534 

able to subsist on the soil medium, which in turn supports a very limited number of wildlife 535 

species. 536 

Radionuclides are present at near or above background levels in sediments onsite and offsite; 537 

however, the overall pattern of radioactivity in sediments has not greatly changed since the Site-538 

Wide Environmental Impact Statement for Continued Operation of the Los Alamos National 539 

Laboratory, Los Alamos, New Mexico (1999 SWEIS) (LANL 2004b).  Although it is not expected 540 

that the Proposed Project would result in the release of contaminants, the potential exists for 541 
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some contaminated sediments to be disturbed.  Prior to ground disturbance, potentially 542 

contaminated areas would be surveyed to determine the extent and nature of any contamination 543 

and, as necessary, contaminated areas would be remediated. 544 

Construction of the Security-Driven Transportation Modifications would conservatively disturb 545 

approximately 240,000 cubic yards (183,000 cubic meters) of soil and rock.  Aside from earth 546 

moving, deep trenching and excavation, work would generally be limited to that necessary to 547 

realign or install new piping, utility lines, and other conveyances that could be affected by this 548 

project.  Most of the work would be done in areas where these resources already have been 549 

disturbed by existing or past activities including the proposed surface parking lots at TA-48 and 550 

TA-63.  Minor exceptions would be areas along the southern and southeastern edges of the 551 

proposed TA-63 parking lot and along the northern edge of the proposed TA-48 parking lot.  The 552 

undisturbed (native) soil resources would be irretrievably lost as a result of the construction.  To 553 

mitigate this loss, valuable surface soil in this area may be scraped off of the building sites and 554 

stockpiled prior to beginning construction activities.  The saved soil stockpiles (and any 555 

excavated rock) could then be used at other locations at LANL for site restoration following 556 

remediation.  If soil or rock stockpiles are to be stored for longer than a few weeks, the stockpiles 557 

may be seeded or managed as appropriate to prevent erosion and loss of the resource.  In 558 

addition, care would be taken to employ all necessary erosion control best management practices 559 

during and following construction to limit impact on soil resources adjacent to the construction 560 

and building sites. 561 

A number of potential release sites are in the project area.  Grading and embankment excavation 562 

work, as well as establishing construction laydown pads, would directly impact sediments, soils, 563 

and tuff on the mesa and possibly near and in Mortandad Canyon.  While no provisions for wet 564 

or flooded soils would likely be required, the potential exists for some contaminated sediments to 565 

be disturbed within the canyon areas.  Prior to commencing any ground disturbance, potentially 566 

affected contaminated areas would be surveyed to determine the extent and nature of any 567 

contamination and required remediation in accordance with LANL procedures.  Proposed 568 

parking lots, roadways, walkways, shuttle bus structures, and security facilities would be 569 

designed, constructed, and operated in compliance with applicable DOE Orders, requirements, 570 

and governing standards that have been established to protect public and worker health and the 571 

environment. 572 

Geologic resource consumption would be small under this option and would not be expected to 573 

deplete local sources or stockpiles of required materials.  Conservatively, about 50,000 cubic 574 

yards (38,000 cubic meters) of gravel, 25,000 cubic yards (19,000 cubic meters) of asphalt, and 575 

9,000 cubic yards (6,900 cubic meters) of concrete would be needed during construction.  576 

Aggregate resources are readily available from onsite borrow areas and are otherwise abundant in 577 

Los Alamos County.  Concrete and asphalt would be procured from an offsite supplier. 578 

Facility operations would not result in additional impacts on geologic and soil resources at 579 

LANL. 580 
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Water Resources 581 

Mortandad Canyon receives natural runoff, as well as effluent from several National Pollutant 582 

Discharge Elimination System (NPDES) outfalls.  The Radioactive Liquid Waste Treatment 583 

Facility at TA-50 discharges treated liquids via NPDES Outfall 051 into Mortandad Canyon 584 

(EPA 2001).  The volume of treated effluent discharged from the TA-50 Radioactive Liquid 585 

Waste Treatment Facility has steadily decreased since the 1999 SWEIS, and LANL is considering 586 

options for evaporating rather than discharging this effluent (see Appendix G, Section G.4).  587 

Annual flows are shown in Chapter 4, Table 4–9, of this SWEIS. 588 

TA-55 is flanked by Mortandad Canyon to the north and Twomile Canyon to the south 589 

(USGS 1984).  The site is largely comprised of a heavily developed facility complex with surface 590 

drainage primarily occurring as sheet flow runoff from the impervious surfaces within the 591 

complex.  No developed portions of the complex are located within a delineated floodplain.  One 592 

TA-55 facility discharges cooling tower blowdown via NPDES Outfall 03A181 directly into 593 

Mortandad Canyon (EPA 2000, 2001). 594 

TA-48 and TA-63 do not currently have any NPDES outfalls into Mortandad Canyon or its 595 

ancillary canyons.  TA-48 and TA-63 are both located on mesa tops and are not within the 596 

100-year or 500-year floodplain boundaries.  Storm water flow from the buildings and parking 597 

lots in these TAs drain into the Mortandad Canyon system, with some runoff from TA-63 598 

possibly entering Cañada del Buey or Pajarito Canyon. 599 

Ephemeral streams flow in both Mortandad and its ancillary canyon north of TA-63, and in 600 

Sandia Canyon.  Potential contamination of those streams is minimized by the LANL NPDES 601 

Industrial Storm Water Permit Program and the LANL NPDES Storm Water Construction 602 

Program. 603 

While nearly every major watershed shows some level of impact from LANL operations, the 604 

overall quality of most surface water is described as good.  Most samples are within normal 605 

ranges or at concentrations far below regulatory standards or risk-based advisory levels 606 

(LANL 2004c).  Releases from the Radioactive Liquid Waste Treatment Facility have introduced 607 

some radionuclide and chemical contamination into surface waters of Mortandad Canyon.  This 608 

surface water is not used as a drinking source and flows do not normally extend offsite.  609 

Beginning in 1999, LANL made significant upgrades to the Radioactive Liquid Waste Treatment 610 

Facility treatment system.  As a result, for the 6 years ending in 2005, the Radioactive Liquid 611 

Waste Treatment Facility has met all DOE radiological standards, all NPDES requirements, and 612 

for all but 2 weeks has voluntarily met New Mexico groundwater standards for fluoride, nitrate, 613 

and total dissolved solids.  In 2005, polychlorinated biphenyls above water quality standards 614 

were detected in storm runoff samples from Mortandad Canyon (LANL 2006e). 615 

Effluent discharges have affected perched alluvial groundwater in Mortandad Canyon.  Most 616 

notably, radionuclide constituents in effluents discharged to Mortandad Canyon from the 617 

Radioactive Liquid Waste Treatment Facility at TA-50 have created a localized area of alluvial 618 

groundwater with plutonium-238, plutonium-239, plutonium-240, americium-241, tritium, 619 

strontium-90, and gross beta measured above the 4-millirem DOE Derived Concentration Guides 620 

for drinking water or U.S. Environmental Protection Agency (EPA) drinking water criteria 621 
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(LANL 2004c).  Nitrate also contained in the effluent has caused alluvial groundwater 622 

concentrations to exceed the New Mexico groundwater standard and EPA Maximum 623 

Contaminant Level of 10 milligrams per liter. 624 

Perchlorate was detected in Mortandad Canyon in 2002 through 2005, before the EPA issued any 625 

water quality standard for this contaminant.  In 2005, perchlorate concentrations in four 626 

Mortandad Canyon wells exceeded EPA’s Drinking Water Equivalent Level of 24.5 micrograms 627 

per liter, which was established in January 2006.  In 2005, 1,4-dioxane was detected in two 628 

perched intermediate aquifer wells in Mortandad Canyon.  There is no Federal or State standard 629 

for 1,4-dioxane and LANL and the New Mexico Environment Department are currently working 630 

to determine the extent and impact of this contaminant.  In 2005, a regional aquifer monitoring 631 

well in Mortandad Canyon indicated hexavalent chromium levels four times the EPA Maximum 632 

Contaminant Level.  This is currently being investigated by LANL and New Mexico 633 

Environment Department staff and is likely due to past cooling tower discharges in Sandia 634 

Canyon (LANL 2006e). 635 

Minimal impacts to surface water are expected during the construction of the Proposed Project.  636 

Adverse impacts from constructing the additional parking lots, intersections, and roads required 637 

for the Proposed Project would be minimized by the implementation of best management 638 

practices described in construction storm water pollution prevention plans.  These plans meet the 639 

requirements of the NPDES Construction General Permit.  Construction of the pedestrian and 640 

vehicular crossing between TA-63 and TA-35 would require a bridge over Ten Site Canyon, an 641 

ancillary branch of Mortandad Canyon.  This bridge construction would require a general or 642 

individual 404 Permit from the U.S. Army Corps of Engineers and a New Mexico Environment 643 

Department 401 Water Quality Certification for linear transportation projects, because the 644 

effluent flows and ephemeral streams in the Mortandad Canyon system are considered “waters of 645 

the United States.”  Construction impacts to these canyon surface water flows and the canyon-646 

bottom floodplains would be mitigated by the provisions provided in the permit and the 647 

construction storm water pollution prevention plan. 648 

Minimal impacts to surface water would occur during the operation of the Proposed Project.  The 649 

presence of large parking lots at TA-48 and TA-63 and additional paved roads would increase the 650 

amount of storm water runoff from those sites.  Potential storm water contamination from 651 

parking lot runoff would be minimized by proper maintenance practices at the facility, including 652 

spill response and cleanup.  Spill prevention and response procedures would also reduce any 653 

potential contamination that could occur as a result of spills on the bridge across TA-48 and 654 

TA-63.  The Integrated Storm Water Monitoring Program that monitors runoff on a watershed 655 

basis would evaluate the effectiveness of these controls. 656 

No adverse affects on groundwater are expected from the implementation of this project.  Water 657 

used during construction is included in the utility requirements for the project.  Groundwater 658 

quality would not be affected unless the surface water quality controls fail and contaminated 659 

surface water infiltrates through the soil to the groundwater. 660 
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Air Quality and Noise 661 

Construction of parking lots, pedestrian walkways, roads, and bridges associated with this option 662 

would result in temporary increases in nonradiological air quality impacts from construction 663 

equipment, trucks, and worker vehicles.  There would also be particulate emissions from 664 

disturbance of soil caused by the wind and equipment. 665 

Operation of these facilities would result in emissions of criteria and toxic air pollutants from 666 

vehicles, including employee vehicles and shuttle buses.  Since the number of employee vehicles 667 

is not expected to change as a result of this option, the change in emissions could be small, 668 

except for the addition of emissions from shuttle buses. 669 

Construction or operation of these facilities would not result in an increase in the emissions of 670 

radiological air pollutants. 671 

Construction of parking lots, pedestrian walkways, roads, and bridges associated with this 672 

alternative would result in some temporary increase in noise levels near the new roads from 673 

construction equipment and activities.  Some disturbance of wildlife near the area could occur as 674 

a result of operation of construction equipment.  There would be no change in noise impacts to 675 

the public outside of LANL as a result of construction activities, except for a small increase in 676 

traffic noise levels from construction employees= vehicles and materials shipment. 677 

Operation of these facilities would result in some change in noise levels along the new roadways 678 

and bus routes under both options.  Some disturbance of wildlife near the area could occur. 679 

Ecological Resources 680 

This section first addresses the ecological setting (that is, terrestrial resources, wetlands, aquatic 681 

resources, and protected and sensitive species) of the Pajarito Corridor West and several TAs 682 

within it.  This is followed by a discussion of the potential impacts on those resources.  683 

Discussions of protected and sensitive species concentrate on those species for which Areas of 684 

Environmental Interest have been established, since they receive protection under the 685 

Endangered Species Act of 1973.  Ecological resources of LANL as a whole are described in 686 

Chapter 4, Section 4.5, of the SWEIS and the vegetation zones are depicted in Figure 4–25. 687 

Pajarito Corridor West – The Pajarito Corridor West includes TA-35, TA-48, TA-50, TA-52, 688 

TA-55, TA-63, TA-64, and TA-66 (LANL 2001).  The entire Corridor falls within the Ponderosa 689 

Pine Forest vegetation zone.  Thus, vegetation present within the area is dominated by ponderosa 690 

pine (Pinus ponderosa P. & C. Lawson), gambel oak (Quercus gambelii Nutt.), kinnikinik 691 

(Archtostaphylos uva-ursi L.), New Mexico locust (Robinia neomexicana Gray), pine dropseed 692 

(Blepharoneuron tricholepis Torr Nash), mountain muhly (Muhlenbergia montana Nutt A.S. 693 

Hitchc), and little bluestem (Schizachyrium scoparium Michx.) (DOE 1999).  Much of the mesa-694 

top areas of the Pajarito Corridor West are fenced, highly developed industrial areas that are 695 

devoid of natural habitat and the wildlife that it typically supports.  However, the canyons are 696 

very good wildlife habitats. 697 

Nearly the entire Pajarito Corridor West was burned at a Low/Unburned severity level during the 698 

Cerro Grande Fire.  However, the northern portion of TA-48 (that is, a portion of Mortandad 699 
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Canyon) was burned at a Medium severity level.  At a Low/Unburned severity level, seed stocks 700 

are largely unaffected.  Also, the existing species may recover quickly.  At a Medium severity 701 

level, seed stocks can be adversely affected and erosion can increase due to the removal of 702 

vegetation and ground cover.  In such areas, recolonization by different species of plants may 703 

occur.  Wildlife response to the fire could include direct loss of less mobile species and young 704 

and displacement of more mobile species.  As areas succeed to a more mature state, there is a 705 

corresponding change in the diversity, composition, and numbers of wildlife present 706 

(LANL 2000a). 707 

Several wetlands occur within the Pajarito Corridor West, including four in TA-48 and one in 708 

TA-55.  Three of the four wetlands in TA-48 are located between TA-48 and TA-60 in 709 

Mortandad Canyon.  These wetlands, which total about 1.1 acres (0.4 hectares), are characterized 710 

by coyote willow (Salix exigua Nutt.), Baltic rush (Juncus balticus Willd.), cattail (Typha spp.), 711 

and wooly sedge (Carex lanuginose Michx.).  The fourth wetland is located between TA-48 and 712 

TA-55; cattail is the dominant plant.  This wetland is smaller than 0.1 acre (0.04 hectares).  The 713 

wetland within TA-55 is within a branch of Pajarito Canyon between TA-55 and TA-48; it 714 

covers 1.2 acres (0.48 hectares).  This wetland is dominated by cattails (Army Corps of 715 

Engineers 2005). 716 

The Pajarito Corridor West falls within portions of the Sandia-Mortandad Canyon, Pajarito 717 

Canyon, and Threemile Canyon Mexican spotted owl (Strix occidentalis lucida) Areas of 718 

Environmental Interest (LANL 2000a).  Specifically, parts of TA-48, TA-35, and TA-52 are 719 

within the core zone for the Sandia-Mortandad Canyon Areas of Environmental Interest, while 720 

portions of TA-55, TA-50, TA-63, and TA-66 are included in the core zone of the Pajarito 721 

Canyon Areas of Environmental Interest.  No part of the Corridor is within the core zone of the 722 

Threemile Canyon Area of Environmental Interest.  Since buffer zones extend beyond the core 723 

zone, they encompass additional land within the Pajarito Corridor West.  In fact, with the 724 

exception of the western portions of TA-48 and TA-64, as well as a very small section of TA-55, 725 

nearly the entire Corridor falls within the buffer and core zones of the three Areas of 726 

Environmental Interest.  No portion of the Pajarito Corridor West is within Areas of 727 

Environmental Interest for the bald eagle (Haliaeetus leucocaphalus) or southwestern willow 728 

flycatcher (Empidonax trailii extimus). 729 

Technical Area 48 – Vegetation and wildlife present would include the same species as noted 730 

above for the Pajarito Corridor West.  Much of the area proposed for surface parking has been 731 

disturbed because of previous activities, with vegetation principally comprising of grasses; the 732 

area along the northern edge contains mature conifers. 733 

Technical Area 63 – Vegetation and wildlife present would include the same species as noted 734 

above for the Pajarito Corridor West.  Much of the area proposed for surface parking has been 735 

disturbed because of previous activities; vegetation in undeveloped portions of this area 736 

principally comprises grasses and junipers. 737 

Technical Area-60 – Vegetation and wildlife present would include the same species as noted 738 

above for the Pajarito Corridor West.  Most of TA-60 was burned at a Low/Unburned severity 739 

level; however the south central portion of the site (that is, a portion of Mortandad Canyon) was 740 

burned at a Medium severity level.  As noted above, at a Low/Unburned severity level, seed 741 
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sources should remain viable; whereas, at a Medium level, this may not be the case, with the 742 

result that recolonization by different species of plants may occur (LANL 2000b). 743 

The Sandia wetland is located between TA-60 and TA-61.  Vegetation present within this 744 

wetland includes cattails and a number of species of grass.  In 2000, the Sandia wetland 745 

encompassed 3.5 acres (1.4 hectares); however, this represented a 48 percent reduction in size 746 

from 1996.  At present it is slightly less than 3 acres (1.2 hectares) in size (Bennett, Keller, and 747 

Robinson 2001; Army Corps of Engineers 2005). 748 

TA-60 falls within the Sandia-Mortandad Canyon and Los Alamos Canyon Mexican spotted owl 749 

Areas of Environmental Interest (LANL 2000a).  Most of the eastern portion of the TA falls 750 

within either the core or buffer zone of the Sandia-Mortandad Canyon Areas of Environmental 751 

Interest, while only the very northern border of the TA is within the buffer zone of the Los 752 

Alamos Canyon Areas of Environmental Interest.  No portion of TA-60 falls within Areas of 753 

Environmental Interest for the bald eagle or southwestern willow flycatcher. 754 

Technical Area-61 – Vegetation and wildlife present would include the same species as noted 755 

above for the Pajarito Corridor West.  Two major features of the TA are the Los Alamos County 756 

Landfill and the borrow pit where all vegetation has been removed.  Without cover, the landfill 757 

and borrow pit provide minimal habitat for wildlife.  Most of TA-61 was unaffected by the Cerro 758 

Grande Fire.  However the very eastern portion of the TA was burned at a Low/Unburned 759 

severity level.  At this level, seed sources should remain viable (LANL 2000b).  The Sandia 760 

wetland located between TA-61 and TA-60 was discussed above in relation to TA-60. 761 

As is the case for TA-60, TA-61 falls within the Sandia-Mortandad Canyon and Los Alamos 762 

Canyon Mexican spotted owl Areas of Environmental Interest (LANL 2000a).  The southeastern 763 

portion of the TA is within the core zone of the Sandia-Mortandad Canyon Areas of 764 

Environmental Interest, while the northern edge is within the core zone of the Los Alamos 765 

Canyon Areas of Environmental Interest.  The rest of the TA is included within the buffer zones 766 

of these Areas of Environmental Interest.  No portion of the TA-61 is within Areas of 767 

Environmental Interest for the bald eagle or southwestern willow flycatcher. 768 

Impacts of the project would be greatest on currently undeveloped land.  Although the Pajarito 769 

Corridor West falls within the Ponderosa Pine vegetation zone, the area is highly developed, 770 

especially on the mesa.  Most actions associated with implementing the Security-Driven 771 

Transportation Modifications Project would have little or no impact on ecological resources; 772 

however, the construction of the two parking lots, a portion of the new road across TA-63, and 773 

the vehicle and pedestrian bridges over the branch of Mortandad Canyon would affect 774 

undeveloped forest and open land.  Other project elements would largely take place in currently 775 

developed portions of the Corridor. 776 

Construction of the two parking lots would disturb a total of approximately 30 acres 777 

(12 hectares).  The parking lot at TA-48 would total approximately 11 acres (4.5 hectares), of 778 

land consisting partly of open field and ponderosa pine forest.  The parking lot at TA-63 would 779 

total approximately 19 acres (7.7 hectares) of land consisting partly of open field and junipers.  780 

Both habitats would be lost due to construction of the parking lots as well as a portion of the road 781 

around the eastern edge of TA-63.  The pedestrian and vehicle bridges connecting TA-63 with 782 
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TA-35 would involve some loss of habitat due to construction of approaches and pier 783 

foundations.  Clearing and grading for these projects would result in the loss of less mobile 784 

animals such as small mammals and reptiles.  In general, more mobile species would be able to 785 

avoid the area during the construction period; however, depending upon the season, nests and 786 

young could be destroyed.  Indirect impacts to wildlife could also result from equipment noise.  787 

During operation, noise and added human presence could cause some species to avoid nearby 788 

areas; however, considering the present level of human presence within the corridor it would be 789 

expected that many species have already adapted.  Wetlands located within TA-48 would not be 790 

affected by the Proposed Project, since none are in the immediate area of the parking lots or 791 

bridges.  Indirect impacts (such as sedimentation) to the wetland located between TA-48 and 792 

TA-60 from construction of the parking lot in TA-48 would be prevented by using best 793 

management practices.  There are no aquatic resources on the mesa, therefore impacts to these 794 

resources would not occur. 795 

As noted above, portions of the Pajarito Corridor West are within the Sandia-Mortandad Canyon, 796 

Pajarito Canyon, and Threemile Canyon Areas of Environmental Interest for the Mexican spotted 797 

owl.  The parking lot and associated activities in TA-48 are not located in threatened or 798 

endangered species habitat.  However, the parking lot in TA-63, the road across the eastern edge 799 

of TA-63, and the pedestrian and vehicle bridges fall within buffer habitat and a portion of the 800 

parking lot is within core habitat.  A biological assessment prepared by NNSA determined that 801 

up to 18.8 acres (7.6 hectares) of buffer and 1 acre (0.4 hectares) of core Mexican spotted owl 802 

habitat consisting of disturbed grassland and ponderosa pine woodland would be lost.  803 

Additionally, the assessment noted that the project had the potential to disturb the Mexican 804 

spotted owl due to excess noise or light.  Therefore, the biological assessment concluded that 805 

activities associated with the project may affect, and were likely to adversely affect, the Mexican 806 

spotted owl.  Nevertheless, the biological assessment noted that reasonable and prudent 807 

alternatives should be implemented such as ensuring that all lighting complies with the New 808 

Mexico Night Sky Protection Act, employing appropriate erosion and runoff controls, avoiding 809 

unnecessary disturbance to vegetation, and revegetating all exposed soils as soon as feasible.  810 

Additionally, consultation with the U.S. Fish and Wildlife Service (USFWS) would be reinitiated 811 

if a land bridge instead of a span bridge were used over Ten Site Canyon (LANL 2006c).  After 812 

reviewing the biological assessment, the USFWS concluded that the effects to the owl from 813 

construction activities associated with the Security-Driven Transportation Modifications Project 814 

would be insignificant and discountable, and would not result in adverse effects.  This 815 

assessment was based on the fact that: 1) the parking lot in TA-48 would not be located in listed 816 

species habitat; 2) the parking lot at TA-63 consists of open field, junipers and ponderosa pine 817 

woodland.; and 3) reasonable and prudent alternatives would be implemented to reduce or avoid 818 

potential impacts (see Chapter 6, Section 6.5.2). 819 

Areas disturbed by the Security-Driven Transportation Modifications Project do not fall within 820 

Areas of Environmental Interest for either the bald eagle or southwestern willow flycatcher.  821 

However, recognizing that the bald eagle forages over all of LANL and that some habitat 822 

degradation is associated with the project, the biological assessment concluded that provided 823 

appropriate reasonable and prudent alternatives were implemented to protect adjacent foraging 824 

habitat, the project may affect, but is not likely to adversely affect, the bald eagle.  In addition to 825 

the reasonable and prudent alternatives noted above for the Mexican spotted owl, those for the 826 

bald eagle could include not disturbing winter roosting trees, monitoring the presence or absence 827 



Appendix J – Impacts Analyses of Projects Associated with New Infrastructure or Levels of Operation 
 
 

 
7/9/2007 Concurrence Draft J-27 

of eagles during project activities, and keeping noise and disturbance to a minimum.  Because the 828 

southwestern willow flycatcher Area of Environmental Interest is more than 2 miles 829 

(3.3 kilometers) from the project site, the biological assessment concluded that the proposed 830 

project would have no direct, indirect, or cumulative impacts on this species (LANL 2006c).  The 831 

USFWS has concurred with the biological assessment as it relates to the bald eagle and 832 

southeastern willow flycatcher (see Chapter 6, Section 6.5.2). 833 

Cultural Resources 834 

Cultural resource surveys have been conducted within the TAs involved in the Security-Driven 835 

Transportation Modifications Project, including those within the Pajarito Corridor West (TA-35, 836 

TA-48, TA-50, TA-52, TA-55, TA-63, TA-64, and TA-66), TA-60, and TA-61.  Due to the 837 

sensitive nature of cultural resource sites, only their general nature and National Register of 838 

Historic Places eligibility is discussed below; specific resource locations are not provided. 839 

Pajarito Corridor West – A total of 22 archaeological resource sites have been identified within 840 

the Pajarito Corridor West.  These sites include rock features, cavates, 1 to 3-room structures, 841 

lithic scatters, rock shelters, rock art, rock and wood enclosures, and article and artifact scatters.  842 

Of these sites, 1 has been excavated, 11 have been determined to be eligible for listing on the 843 

National Register of Historic Places, and 4 are of undetermined eligibility.  One National 844 

Register of Historic Places-eligible building is located in the Pajarito Corridor West in TA-55. 845 

Technical Area 48 – TA-48 contains 2 cultural resource sites.  Neither of these sites is located at 846 

or in the vicinity of the proposed parking lot. 847 

Technical Area 63 – TA-63 contains 2 cultural resource sites, one of which is an historic site 848 

situated near an area to be disturbed by the proposed parking lot. 849 

Technical Area 55 – TA-55 contains 3 archaeological resource sites.  One site is a prehistoric 850 

lithic scatter, while the other two sites are historic structures.  Only one site is National Register 851 

of Historic Places-eligible.  There are no buildings or structures located in TA-55 that are eligible 852 

for listing on the National Register of Historic Places. 853 

Technical Area-60 – A total of 13 archaeological resource sites have been documented in 854 

TA-60.  These resources include 1 to 3-room structures, rock features, lithic and ceramic scatters, 855 

and historic structures.  Eight of these sites are eligible for the National Register of Historic 856 

Places, while 6 are of undetermined eligibility.  Historic resources include homesteads and sites 857 

of an undetermined nature.  There are no National Register of Historic Places-eligible buildings 858 

or structures located in TA-60. 859 

Technical Area-61 – TA-61 contains 6 archaeological resource sites, 4 of which include a trail 860 

and stairs, cavates, and a historic structure.  Four of the sites are National Register of Historic 861 

Places-eligible, while one is of undetermined status. 862 

In terms of activities that would result in the disturbance of land, the largest projects associated 863 

with the Security-Driven Transportation Modifications Project are two parking lots, one in 864 

TA-48 and one in TA-63.  These would require the disturbance of approximately 11 acres 865 

(4.5 hectares) and 19 acres (7.7 hectares), respectively.  Additional actions that would disturb 866 
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land include a new two-lane road along the east edge of TA-63, new auto and pedestrian 867 

crossings connecting TA-63 and TA-35, and a new road through the northern edge of TA-35.  868 

Other actions associated with this alternative would involve relatively small areas of land, most 869 

of which is disturbed or vacant (see Section J.1.3.2). 870 

Implementation of these construction projects would not impact cultural resources within the 871 

Pajarito Corridor West.  This is the case since no known cultural sites are located within any of 872 

the areas to be disturbed.  A historic site is situated near an area to be disturbed within TA-63; 873 

however, direct impacts would be unlikely.  In order to protect the site from indirect impacts, 874 

boundaries would be marked and the site fenced, as appropriate.  Fencing would prevent 875 

accidental intrusion and disturbance of the site. 876 

As noted in the above Visual Resources narrative, the proposed vehicle and pedestrian bridges 877 

would be highly visible from both nearby and distant locations.  Thus, the potential exists for 878 

them to conflict with views of the affected branch of Mortandad Canyon from sites identified by 879 

Native American and Hispanic communities as traditional cultural properties.  Although the 880 

specific locations have not been identified due to their sensitivity, 54 such locations are present 881 

on or near LANL (see Chapter 4, Section 4.7.3, of this SWEIS).  Prior to construction of the 882 

proposed bridges, it would be necessary to consult with these groups so that potential impacts to 883 

traditional cultural properties could be taken into account early in the planning process. 884 

Socioeconomics and Infrastructure 885 

Within the proposed project area, 115-kilovolt and 13.2-kilovolt power lines now cross the 886 

proposed TA-63 parking area.  In addition, there is a 13.2-kilovolt line along the northern portion 887 

of the proposed TA-48 parking area and a north-south 115-kilovolt line just west of the existing 888 

guard station. 889 

Utility resource requirements to support proposed Security-Driven Transportation Modifications 890 

are expected to have a minor impact on site infrastructure.  Approximately 3.4 million gallons 891 

(13 million liters) of liquid fuels (diesel and gasoline) would be consumed for site work (mainly 892 

by heavy equipment), including construction of new structures.  Liquid fuels would be procured 893 

from offsite sources and therefore would not be limited resources.  In addition, it is anticipated 894 

that approximately 16.6 million gallons (63 million liters) of water would be needed for 895 

construction, mainly for dust suppression and soil compaction.  The existing LANL water supply 896 

infrastructure would be capable of handling this demand. 897 

Some existing utilities, including water and telecommunications, might be relocated or rerouted.  898 

While this would have no long-term effect, it would involve trenching and placement of new 899 

lines and the capping and abandonment of existing lines or removal of the lines.  Most of the 900 

trenching that would impact traffic would occur along Pajarito Road to serve the access-control 901 

and shuttle bus transit stations. 902 

Waste Management 903 

Key facilities within TA-35, TA-48, TA-50, and TA-55 produce large quantities of radioactive or 904 

chemical wastes that currently must be transported outside the Pajarito Corridor West for 905 
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disposal.  Wastes generated by these facilities are either shipped directly offsite for treatment and 906 

disposal or are transferred to the waste management facilities at TA-54 for later shipment offsite 907 

or disposal onsite (low-level radioactive waste only).  A proposed project could result in the 908 

establishment of a transuranic waste management facility within the Pajarito Corridor West (see 909 

Appendix H, Section H.3, of this SWEIS). 910 

During construction for the Proposed Project, a relatively small amount of construction-related 911 

waste would be generated.  Approximately 1,300 cubic yards (990 cubic meters) of construction 912 

debris would be generated as a consequence of this option. 913 

Once implemented, this option would impose restrictions, according to the security level, on 914 

transportation to and from TA-35, TA-48, TA-50, and TA-55.  Wastes generated within these 915 

TAs are either shipped directly offsite for treatment and disposal or are transferred to the waste 916 

management facilities at TA-54.  Because the Pajarito Corridor West would still be available for 917 

use by government vehicles and physically inspected service vehicles, the proposed 918 

transportation modifications would not have a major impact on waste transport trucks.  Some 919 

minor delays would occur as vehicles are inspected, and some additional administrative controls 920 

might be imposed.  The impacts associated with management and transportation of chemical and 921 

radioactive wastes in these affected TAs would remain the same as under the No Action Option. 922 

Transportation 923 

Traffic counts were taken in 2004 at specific locations throughout LANL.  Table J–2 presents 924 

the traffic counts taken along Pajarito Road at TA-48 and TA-63, approximately at the west 925 

terminus of the Proposed Project where traffic controls and a new security access station would 926 

be located.  Table J–3 presents the traffic counts taken along Pajarito Road immediately east of 927 

TA-63, which would be the eastern end of the proposed Security-Driven Transportation 928 

Modifications Project. 929 

Table J–2  2004 Traffic Counts Along Pajarito Road at Technical Area 48 930 

and Technical Area 64 931 

Location 

Average 
Vehicles per 

Weekday 

Average 
Vehicles per 

Weekend Day 

AM Westbound 
Peak Vehicles per 

Hour 

Noon Westbound 
Peak Vehicles per 

Hour 

PM Westbound 
Peak Vehicles per 

Hour 

Pajarito Road at 
TA-48 and TA-64 

9,119 942 570 562 440 

TA = technical area. 
Source:  KSL 2004. 

 

Table J–3  2004 Traffic Counts Along Pajarito Road Immediately East 932 

of Technical Area 63 933 

Location 
Average Vehicles 

per Weekday 
Average Vehicles per 

Weekend Day 
AM Eastbound Peak 

Vehicles per Hour 
PM Eastbound Peak 

Vehicles per Hour 

Pajarito Road immediately 
east of TA-63  

5,758 674 859 825 

TA = technical area. 
Source:  KSL 2004. 
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Because new roads would be constructed around TA-48 and TA-63, the Proposed Project would 934 

have some long-term effects on the existing transportation network at LANL.  Some portion of 935 

the traffic shown on Tables J–2 and J–3 is associated with staff that works in TAs along Pajarito 936 

Road.  Other traffic is through traffic, for instance people traveling from White Rock to TA-3 or 937 

the Los Alamos townsite.  Implementation of the proposed project in a manner that restricts 938 

private vehicles from this section of Pajarito Road would result in increased traffic on other local 939 

roads – most likely the truck route (NM 501) and NM 502.  Additional traffic information would 940 

be needed to fully assess the impacts that the Security-Driven Transportation Modification would 941 

have on local traffic.  Project design and sequencing would be used to minimize traffic and 942 

infrastructure impacts during construction of the proposed bypass roads, bridge, and related 943 

access controls, including delayed response times for emergency vehicles. 944 

Traffic control plans would be implemented to minimize delays and congestion during 945 

construction.  Nevertheless, those traveling to and from LANL would experience some 946 

inconvenience and delays during construction.  In the long term, traffic patterns would change for 947 

commuter traffic between White Rock and TA-3. 948 

The location and access to total available parking would change following construction, possibly 949 

resulting in somewhat more circuitous trips and longer walks to work places.  Parking lot shuttles 950 

would operate within the proposed access-controlled area, and service would not be disrupted 951 

because new parking lot access roads would be constructed. 952 

After completion of the Security-Driven Transportation Modifications, current levels of 953 

employment at LANL would remain relatively unchanged.  Since employment requirements in 954 

support of LANL operations would not change, commuter traffic volumes would not change.  955 

However, temporary (during construction) and permanent (after construction) road and lane 956 

restrictions could affect traffic flow and volumes throughout the site and affect the roads entering 957 

LANL.  In addition, as noted in the Project Description, traffic patterns at LANL would 958 

permanently change. 959 

J.1.3.3 Auxiliary Action A:  Construct a Bridge from Technical Area 35 to Sigma Mesa 960 

and a New Road toward Technical Area 3 961 

Land Resources 962 

The bridge would be constructed within a 1,000-foot- (300-meter-) wide corridor across 963 

Mortandad Canyon in the vicinity of TA-35 (see Figure J–6).  Additionally, a new two-lane road 964 

would be built from the north end of the new bridge westward through TA-60 to connect TA-35 965 

with TA-3.  According to the Comprehensive Site Plan 2001, the corridor across the canyon is 966 

designated Potential Infill.  The route of the proposed road, which would involve new 967 

construction and upgrading of an existing unpaved road, passes through areas designated for 968 

Primary and Secondary Development.  The proposed route itself is designated for Road 969 

Improvement (LANL 2001).  Thus, although actions taken under this auxiliary action represent a 970 

change in land use along the proposed route between TA-35 and TA-3, they are within the scope 971 

of the Comprehensive Site Plan 2001. 972 
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The two parts of this auxiliary action (that is, bridge and road construction) would have varying 973 

impacts on the visual environment at LANL.  The roadway through TA-60 would involve some 974 

new right-of-way, but would in large part follow an existing unpaved road.  Thus, construction of 975 

the road would have minimal visual impact.  However, the proposed bridge over Mortandad 976 

Canyon would represent a highly visible change in the appearance of the local environment and 977 

would be in contrast to the forested setting of the canyon.  Although careful planning related to 978 

site selection and bridge design would help mitigate visual impacts, the bridge would 979 

nevertheless alter the natural appearance of the canyon as viewed from both nearby locations and 980 

higher elevations to the west. 981 

Geology and Soils 982 

Under Auxiliary Action A, direct impacts on geology and soils would occur from the 983 

construction of the bridge and road along the top of Sigma Mesa.  Approximately 21,600 cubic 984 

yards (16,500 cubic meters) of earth moving would be required under this auxiliary action.  The 985 

bridge crossing would involve some disturbance of geology and soil resources for approaches 986 

and pier foundations on the mesas and possibly in Mortandad Canyon.  In addition, the degree of 987 

induration and fracturing of the Bandelier Tuff would need to be investigated at the crossing site 988 

to determine the actions needed to provide sufficient foundations for the bridge piers.  Placement 989 

of a construction laydown pad to facilitate construction of the proposed bridge spans would have 990 

the potential to impact contaminated sediments within the canyon.  Construction of the paved 991 

road along the mesa in TA-60 would also result in disturbance of geology and soil resources.  As 992 

with the Proposed Project, this auxiliary action has the potential of encountering potential release 993 

sites, either on mesa tops or in Mortandad Canyon.  Prior to commencing any ground 994 

disturbance, potentially affected areas would be surveyed to determine the extent and nature of 995 

any contamination and required remediation in accordance with LANL procedures. 996 

Because the proposed two-lane paved road along Sigma Mesa would generally follow the 997 

alignment of the existing two-lane unpaved road, it is anticipated that impacts on geology and 998 

soils would be negligible, as best management practices for soil erosion and sediment control 999 

would be employed.  After construction, disturbed areas that have not been paved would be 1000 

revegetated or otherwise stabilized and would not be subject to long-term soil erosion. 1001 

Geologic resource consumption would be very small under this auxiliary action and would not be 1002 

expected to deplete local sources or stockpiles of required materials.  Approximately 3,400 cubic 1003 

yards (2,600 cubic meters) of gravel, 2,000 cubic yards (1,500 cubic meters) of asphalt, and 1004 

2,500 cubic yards (1,900 cubic meters) of concrete would be needed during construction.  1005 

Aggregate resources are readily available from onsite borrow areas and otherwise abundant in the 1006 

region.  Concrete and asphalt would be provided by an offsite supplier. 1007 

Once constructed, use of the bridge and roadway would not have any ongoing impact on geologic 1008 

and soil resources. 1009 

Water Resources 1010 

Minimal impacts to surface water would occur under Auxiliary Action A.  Bridge construction 1011 

would require a general or individual 404 Permit from the U.S. Army Corps of Engineers and a 1012 
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New Mexico Environment Department 401 Water Quality Certification for linear transportation 1013 

projects, as the effluent flows and ephemeral streams in the Mortandad Canyon system are 1014 

considered “waters of the United States.”  Impacts to these canyon surface water flows and 1015 

canyon bottom floodplain would be minimized by the provisions provided in the permit 1016 

application, which would mitigate impacts to the discharge amounts and water quality of those 1017 

streams.  The additional road construction impacts would be minimized by implementation of the 1018 

best management practices described in construction storm water pollution prevention plans.  1019 

These plans meet the requirements of the NPDES Construction General Permit. 1020 

Impacts during operation and maintenance of the proposed bridge and road corridor would be 1021 

minimized by proper maintenance of the bridge, including spill response and cleanup.  The 1022 

Integrated Storm Water Monitoring Program that monitors runoff on a watershed basis would 1023 

evaluate the effectiveness of these controls. 1024 

No adverse affects on groundwater are anticipated from the implementation of this project.  1025 

Water used during construction is included in the utility requirements for the project.  1026 

Groundwater quality would not be affected unless the surface water quality controls fail and 1027 

contaminated surface water infiltrates through the soil to the groundwater. 1028 

Air Quality and Noise 1029 

Construction of the bridge and roadways associated with this auxiliary action would result in 1030 

temporary nonradiological air quality impacts from construction equipment, trucks, and worker 1031 

vehicles.  There would also be particulate emissions from wind and equipment disturbance of 1032 

soil. 1033 

Operation under this auxiliary action would result in emissions of criteria and toxic air pollutants 1034 

from vehicles, including employee vehicles and buses.  Since the number of through vehicles is 1035 

not expected to change as a result of this auxiliary action, the change in emissions is expected to 1036 

be minimal. 1037 

Construction of bridge and roadway associated with this auxiliary action would result in some 1038 

temporary increase in noise levels from construction equipment and activities.  Some disturbance 1039 

of wildlife near the area could occur as a result of operation of construction equipment.  There 1040 

would be no change in noise impacts to the public outside of LANL as a result of construction 1041 

activities, except for a small increase in traffic noise levels from construction employees’ 1042 

vehicles and materials shipment. 1043 

Operation of these facilities would result in some change in noise levels along the new bridge 1044 

and roadway.  Some disturbance of wildlife near the area could occur. 1045 

Ecological Resources 1046 

Construction of the road through TA-60 would have minimal impact on habitat along the right-1047 

of-way since it would follow an existing unpaved road for much of its distance.  However, short-1048 

term impacts to wildlife would likely occur due to increased noise and human presence.  This 1049 

could result in animals avoiding the construction area; however, following construction most 1050 

animals would likely return.  Ensuring that all equipment was properly maintained and posting 1051 
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construction zone limits would help mitigate these impacts.  No wetlands or aquatic resources 1052 

would be directly affected by roadway construction, and best management practices would 1053 

prevent erosion and subsequent sedimentation of any such resources in the canyon bottom. 1054 

The new road proposed under this option would pass through undeveloped portions of core and 1055 

buffer habitat within the Sandia-Mortandad Mexican spotted owl Area of Environmental 1056 

Interest.  Additionally, the bridge to be built over Mortandad Canyon is within the Mexican 1057 

spotted owl Area of Environmental Interest.  A biological assessment prepared by NNSA 1058 

determined that this option would disturb up to 25.3 acres (10.2 hectares) of undeveloped core 1059 

habitat and 0.1 acres (0.4 hectares) of undeveloped buffer habitat.  Further, construction of the 1060 

road and bridge would cause temporary increases in light and noise; these impacts would be 1061 

permanent once the bridge was operational.  Although reasonable and prudent alternatives would 1062 

be implemented (such as moving the bridges as far west as possible, avoiding the use of land 1063 

bridges, avoiding new roads in the canyon, permanently closing hiking trails, and muting back-up 1064 

indicators on all trucks and heavy equipment), the biological assessment concluded that this 1065 

option may affect, and was likely to adversely affect, the Mexican spotted owl (LANL 2006c).  1066 

The USFWS determined that it could not adequately analyze the affects of the proposed action 1067 

because the exact location and design of the bridge had not been determined.  Instead the agency 1068 

requested that NNSA submit a request for consultation when plans relating to this option were 1069 

finalized (see Chapter 6, Section 6.5.2). 1070 

Areas of Environmental Interest for the bald eagle and southwestern willow flycatcher are not 1071 

located near the proposed project site.  However, recognizing that the bald eagle forages over all 1072 

of LANL and that some habitat degradation would be associated with construction, the biological 1073 

assessment concluded that with appropriate reasonable and prudent alternatives (see 1074 

Section J.1.3.2), the project may affect, but would not likely to adversely affect, the bald eagle.  1075 

Because the closest southwestern willow flycatcher Area of Environmental Interest is more than 1076 

2.3 miles (3.7 kilometers) from the nearest construction there would be no affect on this species 1077 

(LANL 2006c).  The USFWS has concurred with the biological assessment as it relates to bald 1078 

eagle and southeastern willow flycatcher (see Chapter 6, Section 6.5.2). 1079 

Piers for the bridge across Mortandad Canyon would be placed to avoid direct impacts on any 1080 

wetlands present within the canyon.  Best management practices would prevent erosion and 1081 

subsequent sedimentation of any such resources in the canyon bottom. 1082 

Cultural Resources 1083 

The corridor within which the bridge over Mortandad Canyon would be built does not contain 1084 

any known cultural resources, thus, it is unlikely that construction of the bridge would have a 1085 

direct impact on such resources.  There are a number of prehistoric sites and one historic site 1086 

located to the east and west of the proposed bridge corridor.  Due to the relative proximity of 1087 

these resources to the bridge corridor, it may be necessary to conduct further detailed analyses.  1088 

Additionally, it may be necessary to fence these sites. 1089 

As noted in the above Visual Environment narrative, the proposed bridge would be highly visible 1090 

from both nearby and distant locations.  Thus, the potential exists for it to conflict with views of 1091 

Mortandad Canyon from sites identified by Native American and Hispanic communities as 1092 
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traditional cultural properties.  Although specific locations have not been identified due to their 1093 

sensitivity, 54 such locations are present on or near LANL (see Chapter 4, Section 4.7.3, of this 1094 

SWEIS).  Prior to construction of the proposed bridge, it would be necessary to consult with 1095 

these groups so that consideration to this potential impact could be taken into account early in the 1096 

planning process. 1097 

Socioeconomics and Infrastructure 1098 

Utility resource requirements to support Auxiliary Action A are expected to have a negligible 1099 

impact on site infrastructure.  Approximately 370,000 gallons (1.4 million liters) of liquid fuels 1100 

(diesel and gasoline) would be consumed for site work, mainly by heavy equipment, including 1101 

that for the construction of new structures.  In addition, it is anticipated that about 2.1 million 1102 

gallons (7.9 million liters) of water would be needed for construction.  Finally, some existing 1103 

utilities might be relocated or rerouted. 1104 

Waste Management  1105 

During construction under Auxiliary Action A, a relatively small amount of construction-related 1106 

waste would be generated.  Approximately 160 cubic yards (120 cubic meters) of waste materials 1107 

would be generated as a consequence of this auxiliary action. 1108 

Once implemented, a change in the transport of waste that would otherwise use an open Pajarito 1109 

Road would occur.  It is anticipated that this potential transportation routing impact would be 1110 

minor. 1111 

Transportation 1112 

Under Auxiliary Action A, it is anticipated that there would be some long-term effects on the 1113 

existing transportation network at LANL, because a new bridge would be constructed between 1114 

TA-35 and TA-60 and a new road on to TA-3.  Effects on traffic and infrastructure would be 1115 

minor.  Project design and sequencing would be used to minimize traffic and infrastructure 1116 

impacts during construction of the proposed bypass roads, bridge, and related access controls, 1117 

including delayed response times for emergency vehicles. 1118 

Traffic control plans would be implemented to minimize delays and congestion during 1119 

construction.  Nevertheless, those traveling to and from LANL would experience some 1120 

inconvenience and delays during construction.  In the long term, traffic patterns would change for 1121 

commuter traffic between White Rock and TA-3. 1122 

The current driving distance from the intersection of Route 4 and Pajarito Road to the 1123 

intersection of Diamond Drive and East Jemez Road via Pajarito Road is approximately 1124 

7.6 miles (approximately 12.2 kilometers).  Under Auxiliary Action A, the distance between 1125 

these two end points would be approximately 8.3 miles (approximately 13.4 kilometers), a minor 1126 

difference.  The driving distance from the intersection of Pajarito Road and Route 4 to the 1127 

intersection of East Jemez Road and Diamond Drive via Route 501 is approximately 10 miles 1128 

(approximately 16 kilometers), while the driving distance from the intersection of Pajarito Road 1129 

and Route 4 to the intersection of East Jemez Road and Diamond Drive via Route 502 is 1130 

approximately 13 miles (approximately 21 kilometers).  While this could result in an increase in 1131 
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vehicle miles traveled, it is anticipated that this would not be a major concern because of the 1132 

introduction and use of shuttle buses for LANL staff. 1133 

After completion of this auxiliary action, current levels of employment at LANL would remain 1134 

relatively unchanged.  Since employment requirements in support of LANL operations would not 1135 

change, commuter traffic volumes would also not change.  However, temporary (during 1136 

construction) and permanent (after construction) road and lane restrictions could affect traffic 1137 

flow and volumes throughout the site and affect the roads entering LANL.  In addition, as noted 1138 

in the Project Description, traffic patterns at LANL would permanently change. 1139 

J.1.3.4 Auxiliary Action B:  Construct a Bridge from Sigma Mesa to Technical Area 61 1140 

and a Road to Connect with East Jemez Road 1141 

Land Resources 1142 

Under Auxiliary Action B, a two-lane bridge would be constructed within a 1,000-foot- 1143 

(300-meter-) wide corridor across Sandia Canyon (see Figure J–6).  Although the terminus of the 1144 

bridge and the new road to East Jemez Road would be within an area designated as Primary 1145 

Development in the Comprehensive Site Plan 2001, there is no provision in the plan for a 1146 

corridor for the bridge, as is the case for the bridge over Mortandad Canyon (LANL 2001).  Thus, 1147 

construction of the bridge would represent a departure from the current area development plan. 1148 

The two elements of this auxiliary action (that is, bridge and road construction) would have 1149 

varying impacts on the visual environment at LANL.  The roadway through TA-61 would 1150 

involve a new right-of-way.  Thus, construction of the road would alter the generally wooded 1151 

appearance of the area.  The bridge over Sandia Canyon would be constructed within a 1152 

1,000-foot- (300-meter-) wide corridor.  Its presence would represent a highly visible change in 1153 

the appearance of the local environment and would be in contrast to the forested setting of the 1154 

canyon.  As is the case for the proposed bridge over Mortandad Canyon, careful planning related 1155 

to site selection and bridge design would help mitigate visual impacts; nevertheless, the bridge 1156 

would alter the natural appearance of the canyon as viewed from both nearby locations and 1157 

higher elevations to the west. 1158 

Geology and Soils 1159 

Under Auxiliary Action B, the bridge connecting TA-60 with TA-61 would involve some 1160 

disturbance of geology and soil resources for approaches and pier foundations, and the 1161 

construction of a paved road connecting the bridge’s northern terminus with East Jemez Road 1162 

would also result in some disturbance.  In addition, the degree of induration and fracturing of the 1163 

Bandelier Tuff would need to be investigated at any proposed canyon crossings where potential 1164 

bridge foundations would be located. 1165 

Since the area between the northern terminus of the proposed bridge and East Jemez Road has 1166 

been already disturbed by previous activities, it is anticipated that little or no impacts to geology 1167 

or soil resources would occur.  After construction, disturbed areas that have not been paved 1168 

would be stabilized and revegetated and would not be subject to long-term soil erosion. 1169 
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There are numerous potential release sites in the project area.  In implementing the proposed 1170 

auxiliary action, due care would be taken and appropriate procedures would be followed in order 1171 

to ensure that contaminants are not released or that workers are not exposed to inappropriate 1172 

contamination levels. 1173 

Major disturbance or consumption of geologic resources is not anticipated under Auxiliary 1174 

Action B.  Approximately 6,700 cubic yards (5,200 cubic meters) of earth would be disturbed as 1175 

a consequence of implementing this auxiliary action; approximately 870 cubic yards (660 cubic 1176 

meters) of gravel would be needed; approximately 690 cubic yards (530 cubic meters) of asphalt 1177 

would be required; and 2,500 cubic yards (1,900 cubic meters) of concrete would be needed.  1178 

Aggregate resources are readily available from onsite borrow areas and otherwise abundant in 1179 

Los Alamos County.  Concrete and asphalt would be supplied by an offsite supplier. 1180 

Following the completion of Auxiliary Action B, it is not anticipated that operations would result 1181 

in additional impacts on geologic and soil resources at LANL. 1182 

Water Resources 1183 

Minimal impacts to surface water would likely occur during the construction of the Proposed 1184 

Project under Auxiliary Action B, a road bridge crossing Sandia Canyon north of TA-60.  Bridge 1185 

construction would also require a general or individual 404 Permit from the U.S. Army Corps of 1186 

Engineers and a New Mexico Environment Department 401 Water Quality Certification, which 1187 

should specify project provisions that would minimize adverse impacts on the water quality and 1188 

quantity of the Sandia Canyon ephemeral stream and canyon bottom floodplain.  Adverse 1189 

impacts from constructing the additional roads required for this auxiliary action would be 1190 

minimized by implementation of the best management practices described in construction storm 1191 

water pollution prevention plans.  These plans meet the requirements of the NPDES Construction 1192 

General Permit. 1193 

Impacts during operation and maintenance of the proposed bridge and road corridor would be 1194 

minimized by proper maintenance of the bridge, including spill response and cleanup.  The 1195 

Integrated Storm Water Monitoring Program that monitors runoff on a watershed basis would 1196 

evaluate the effectiveness of these controls. 1197 

Groundwater quality would not be affected unless the surface water quality controls fail and 1198 

contaminated surface water infiltrates through the soil to the groundwater. 1199 

Air Quality and Noise 1200 

Operations under this auxiliary action would result in emissions of criteria and toxic air 1201 

pollutants from vehicles, including employee vehicles and buses.  Since the number of through 1202 

vehicles is not expected to change as a result of this auxiliary action, the change in emissions is 1203 

expected to be minimal. 1204 

Construction of the bridge and roadway associated with this auxiliary action would result in 1205 

some temporary increase in traffic noise levels from construction equipment and activities.  1206 

Some disturbance of wildlife near the area could occur as a result of the operation of construction 1207 

equipment.  There would be no change in noise impacts to the public outside of LANL as a result 1208 
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of construction activities, except for a small increase in traffic noise levels from construction 1209 

employees’ vehicles and materials shipment. 1210 

Operation of these facilities would result in some change in noise levels near the new bridge and 1211 

roadway.  Some disturbance of wildlife near the area could occur.  Under this auxiliary action, 1212 

some increased traffic noise near the Royal Crest Mobile Home Park could result from increased 1213 

traffic along East Jemez Road. 1214 

Ecological Resources 1215 

This auxiliary action involves the construction of a new bridge across Sandia Canyon and a road 1216 

connecting the bridge with East Jemez Road.  Construction of the road would necessitate the 1217 

clearing and grading of up to 1.3 acres (0.5 hectares) (assuming a 55-foot [16.8-meter] by 1218 

1,000-foot [300-meter] construction corridor) of ponderosa pine forest.  Additionally, the bridge 1219 

would result in the loss of ponderosa pine habitat for its approaches and piers.  The destruction of 1220 

ponderosa pine forest would represent a permanent loss of wildlife habitat.  Short-term impacts 1221 

to wildlife from road construction would occur as a result of increased noise and human presence 1222 

and would likely result in animals avoiding the construction area.  However, following 1223 

construction, most animals would likely return.  Ensuring that all equipment was properly 1224 

maintained and posting construction zone limits would help mitigate these impacts.  No wetlands 1225 

or aquatic resources would be directly affected by roadway construction, and best management 1226 

practices would prevent erosion and subsequent sedimentation of any such resources in the 1227 

canyon bottom. 1228 

Road and bridge construction would take place within the buffer zone of the Sandia-Mortandad 1229 

Canyon and Los Alamos Canyon Mexican spotted owl Areas of Environmental Interest.  1230 

Additionally, they would impact the core zone of the Sandia-Mortandad Canyon Mexican spotted 1231 

owl Area of Environmental Interest.  Construction would directly impact 37.1 acres (15 hectares) 1232 

of undeveloped core habitat and 28.7 acres (11.6 hectares) of undeveloped buffer habitat.  1233 

Further, noise and light levels would be permanently increased in undeveloped core habitat.  Due 1234 

to these factors a biological assessment prepared by NNSA determined that even after 1235 

implementing reasonable and prudent alternatives (see Section J.1.3.3), this option may affect, 1236 

and would likely adversely affect, the Mexican spotted owl (LANL 2006c).  As is the case for 1237 

Option A, the USFWS could not adequately analyze the effects of the proposed action because 1238 

the exact location and design of the bridge had not been determined.  The agency requested that 1239 

NNSA submit a request for consultation when plans relating to this option were finalized (see 1240 

Chapter 6, Section 6.5.2). 1241 

Similar to Option A, the biological assessment determined that with appropriate reasonable and 1242 

prudent alternatives (see Section J.1.3.2), the project may affect, but would not likely to 1243 

adversely affect, the bald eagle.  Further, because the closest southwestern willow flycatcher 1244 

Area of Environmental Interest is more than 2.3 miles (3.7 kilometers) from the nearest 1245 

construction there would be no effect on this species (LANL 2006c).  The USFWS has concurred 1246 

with the biological assessment as it relates to bald eagle and southeastern willow flycatcher (see 1247 

Chapter 6, Section 6.5.2). 1248 
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Cultural Resources 1249 

The proposed bridge would be highly visible from both nearby and distant locations.  Thus, the 1250 

potential exists for it to conflict with views of Sandia Canyon from sites identified by Native 1251 

American and Hispanic communities as traditional cultural properties.  As noted for the bridge 1252 

over Mortandad Canyon, prior to construction, it would be necessary to consult with Native 1253 

American and Hispanic groups so that potential impacts to traditional cultural properties could be 1254 

taken into account early in the planning process. 1255 

Socioeconomics and Infrastructure 1256 

Infrastructure effects would primarily occur during construction of the proposed auxiliary action.  1257 

Several existing utilities, including water and telecommunications, might be relocated or 1258 

rerouted.  While this would have no long-term effect, it would involve trenching and placement 1259 

of new lines and the capping and abandonment of existing lines or removal of the lines. 1260 

Infrastructure effects would primarily occur during construction of the proposed auxiliary action.  1261 

Approximately 217,000 gallons (821,000 liters) of fuel (diesel and gasoline) would be consumed 1262 

for site work (including that for the construction of structures).  In addition, it is anticipated that 1263 

about 1.3 million gallons (4.9 million liters) of water would be needed for construction.  Finally, 1264 

some existing utilities might be relocated or rerouted. 1265 

Waste Management 1266 

During construction under Auxiliary Action B, a relatively small amount of construction-related 1267 

waste would be generated.  Approximately 110 cubic yards (84 cubic meters) of waste materials 1268 

would be generated as a consequence of this action. 1269 

Once implemented, there would be a change in the transportation of waste that would otherwise 1270 

use an open Pajarito Road.  It is anticipated that this potential transportation routing impact 1271 

would be minor. 1272 

Transportation 1273 

Traffic control plans would be implemented to minimize delays and congestion during 1274 

construction.  Nevertheless, those traveling to and from LANL would experience some 1275 

inconvenience and delays during construction.  In the long term, traffic patterns would change for 1276 

commuter traffic between White Rock and TA-3, in that an additional option would be provided 1277 

for traveling between these two points. 1278 

The current driving distance from the intersection of Route 4 and Pajarito Road to the 1279 

intersection of Diamond Drive and East Jemez Road via Pajarito Road is approximately 1280 

7.6 miles (approximately 12.2 kilometers).  Under Auxiliary Action B, the distance between 1281 

these two end points would be approximately 8.5 miles (13.7 kilometers).  The driving distance 1282 

from the intersection of Pajarito Road and Route 4 to the intersection of East Jemez Road and 1283 

Diamond Drive via Route 501 is approximately 10 miles (16 kilometers), while the driving 1284 

distance from the intersection of Pajarito Road and Route 4 to the intersection of East Jemez 1285 

Road and Diamond Drive via Route 502 is approximately 13 miles (21 kilometers).  While this 1286 
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could result in an increase in vehicle miles traveled, it is anticipated that this would not be 1287 

significant because of the introduction and use of shuttle buses for LANL staff. 1288 

Temporary (during construction) and permanent (after construction) road and lane restrictions 1289 

could affect traffic flow and volumes throughout the site and affect the roads entering LANL.  In 1290 

addition, as noted in the project description, traffic patterns at LANL would permanently change. 1291 

J.2 Metropolis Center Increase in Levels of Operation Impacts Assessment 1292 

This section presents an assessment of potential impacts for expanding the computer operating 1293 

capabilities within the existing Metropolis Center in TA-3 at LANL.  NNSA plans to operate the 1294 

Metropolis Center at a higher level than was analyzed in the SCC EA.  Section J.2.1 presents the 1295 

purpose and need for the expansion project and a description of the Metropolis Center.  1296 

Section J.2.2 presents a description of the Proposed Project of expanding the computer operating 1297 

capacity of the Metropolis Center, and the No Action Option of operating the Metropolis Center 1298 

using its existing computing platform.  Section J.2.3 provides an overview of the unique 1299 

characteristics of TA-3 and LANL that could be affected by the expansion, as well as an 1300 

assessment of impacts from the Proposed Project and the No Action Option.  Chapter 4 of this 1301 

SWEIS presents a description of the affected environment at LANL and TA-3.  Any unique 1302 

characteristics of TA-3 and LANL not covered in Chapter 4 that would be affected by the 1303 

expansion of operations at the Metropolis Center are presented here. 1304 

J.2.1 Introduction, Purpose, and Need for Agency Action 1305 

The Metropolis Center (formerly called the Strategic Computing Complex, or SCC) is a 1306 

303,000-square-foot (28,179–square-meter) structure built at LANL in 2002 to house “Q,” one of 1307 

the world’s largest and most advanced computers.  The Metropolis Center is an integrated part of 1308 

NNSA’s tri-lab (LANL, Lawrence Livermore National Laboratory, and Sandia National 1309 

Laboratories) mission to maintain, monitor, and assure the performance of the nation’s nuclear 1310 

weapons through the Advanced Simulation and Computing Program.  LANL’s Advanced 1311 

Simulation and Computing Program supercomputers, such as the “Q” machine, run three-1312 

dimensional codes that simulate the physics of a nuclear detonation.  These supercomputers 1313 

allow researchers to integrate past weapons test data, materials studies, and current experiments 1314 

in simulations of unprecedented size (LANL 2004a, 2006d). 1315 

Background 1316 

In 1998, the SCC EA was completed for the construction and operation of the facility now 1317 

referred to as the Metropolis Center.  The SCC EA considered the potential impacts associated 1318 

with constructing and operating this facility with an initial computing capacity of 30 to 1319 

50 teraops (DOE 1998a).  Based on that analysis, DOE announced in its Finding of No 1320 

Significant Impact (FONSI) that constructing and operating the proposed facility at up to 1321 

50 teraops would not result in significant environmental impacts as defined by NEPA 1322 

(DOE 1998b). 1323 

As stated in the SCC EA, DOE’s long-term goal was to develop a computer system capable of 1324 

performing 100 teraops.  By developing technologies to interconnect tens of thousands of 1325 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
J-40 Concurrence Draft 7/9/2007 

advanced commodity processors, DOE planned to initially provide a collective computing power 1326 

of at least 30 teraops, with the 50- and 100-teraops levels being short-term and long-term goals, 1327 

respectively.  As all of the computer hardware and software would be newly created, DOE’s 1328 

long-term goal of greater computational capability would, by necessity, need to be achieved 1329 

through a series of technologically path-breaking hardware “platforms” at each of the three 1330 

nuclear weapons laboratories, developed and employed in a phased-evolution approach 1331 

(DOE 1998a).  As such, the Metropolis Center facility infrastructure was designed to be scalable 1332 

so that as the projected computing requirements of the Metropolis Center increased, mechanical 1333 

and electrical equipment could be added in increments without expanding the building.  The 1334 

most recent of these planned incremental platforms is the “Roadrunner”, which would provide 1335 

almost four times the computational power as the Q machine but require only half the floor space 1336 

(LANL 2006d). 1337 

At the time the SCC EA was issued in 1998, DOE had not yet made the programmatic decision to 1338 

pursue levels of operation beyond those then associated with 50 teraops.  However, with the 1339 

Metropolis Center presently operating near that 50-teraops level, NNSA is now proposing 1340 

expanding the existing platform to attain the increased operating capabilities necessary to meet 1341 

the long-term goals for the Metropolis Center. 1342 

Purpose and Need 1343 

NNSA’s Stockpile Stewardship and Management Program provides an integrated technical 1344 

program for maintaining the continued safety and reliability of the nuclear weapons stockpile.  1345 

As an alternative to underground testing, and due to the aging of nuclear weapons beyond 1346 

original expectations, NNSA must maintain a means to verify the transportation, safe storage, 1347 

and reliability of nuclear weapons.  Without underground nuclear weapons testing, computer 1348 

simulations that can perform highly complex three-dimensional large-scale calculations have 1349 

become the only means of integrating the complex processes that occur in the life span of a 1350 

nuclear weapon.  In order to best fulfill its prime stewardship mission to ensure the safety, 1351 

reliability, and performance of the nation’s nuclear weapons stockpile, NNSA needs to increase 1352 

its existing computer system capability.  At LANL’s Metropolis Center, a capability of at least 1353 

100 teraops is essential for effectively running these high-fidelity, full system weapon 1354 

simulations.  It is estimated that in the future, an operating level of approximately 1,000 teraops 1355 

(1 petaop) might be requested. 1356 

J.2.2 Options Descriptions 1357 

J.2.2.1 No Action Option:  Continue Metropolis Center Operations Using the Existing 1358 

Computing Platform 1359 

Under the No Action Option, the existing computing center would continue to be operated at up 1360 

to approximately the 50-teraops level analyzed in the SCC EA.  Computing capacity would not be 1361 

expanded beyond that level, and NNSA would not attain the long-term goal of at least 1362 

100 teraops functional capability that was identified in the SCC EA (DOE 1998a). 1363 
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J.2.2.2 Proposed Project: Modify and Operate the Metropolis Center at an Expanded 1364 

Computing Platform 1365 

Under the Proposed Project, NNSA would expand the computing capabilities of the Metropolis 1366 

Center at TA-3 to support, at a minimum, a 100-teraops capability, and approximately 1367 

1,000 teraops (1 petaop) eventually expected.  This action would consist of the addition of 1368 

mechanical and electrical equipment, including chillers, cooling towers, and air-conditioning 1369 

units.  Because the scope of the SCC EA analysis already considered the potential impacts of 1370 

constructing a building to house equipment for upwards of a 50-teraops computing capability at 1371 

LANL, these new proposed enhancements would be added without a need to expand the external 1372 

dimensions of the building or disturb additional land.  These modifications would not result in 1373 

any changes to the present number of employees operating the center or increase operating 1374 

hazards (LANL 2006d). 1375 

J.2.3 Affected Environment and Environmental Consequences 1376 

The Metropolis Center is located in TA-3, which is situated in the west-central portion of LANL 1377 

and is separated from the Los Alamos townsite by Los Alamos Canyon.  It is the main entry point 1378 

to LANL, and most of the administrative and public access activities are located within its 1379 

approximately 357 acres (144 hectares).  TA-3 is heavily developed and contains numerous 1380 

buildings located on the top of a mesa between the upper reaches of Sandia and Mortandad 1381 

Canyons. 1382 

The SCC EA and FONSI identified potential environmental concerns associated with projected 1383 

water and electrical requirements.  Because the proposed expansion of computing capacity at the 1384 

existing Metropolis Center (up to a 15-megawatt platform) is expected to only affect water and 1385 

electrical requirements, this analysis focuses on the affected environment and subsequent 1386 

potential impacts to these infrastructure resources.  The proposed expansion in operations would 1387 

not physically disturb the building site or environs, result in additional emissions or waste, nor 1388 

result in changes to the Metropolis Center or regional workforce.  Therefore, the following 1389 

resource areas would not be affected by the Proposed Project and are not part of this impact 1390 

assessment: land resources, geology and soils, air quality and noise, ecological resources, human 1391 

health, cultural resources, socioeconomics, transportation, waste management, and environmental 1392 

justice. 1393 

J.2.3.1 No Action Option 1394 

Under the No Action Option, NNSA would operate the Metropolis Center only up to the 1395 

50-teraops level analyzed in the SCC EA.  Table J–4 summarizes the operational requirements 1396 

associated with the existing and proposed operating platforms compared with those originally 1397 

forecast in the SCC EA, and current available utility infrastructure capacity. 1398 

As shown in Table J–4, the SCC EA conservatively estimated water usage of 63 million gallons 1399 

(239 million liters) per year and an electric load demand of 7.1 megawatts for operating a 1400 

50 teraops platform.  Due to continued computer design efficiencies, actual requirements to date 1401 

have been considerably less.  Current water usage for operating the Metropolis Center is about 1402 
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19 million gallons (72 million liters) per year and an electric load demand is about 5 megawatts 1403 

(LANL 2006d). 1404 

Although the SCC EA and associated FONSI indicated that operating the Metropolis Center at up 1405 

to 50 teraops would result in no significant environmental impacts, NNSA acknowledged 1406 

potential environmental concerns associated with facility water and electrical requirements.  To 1407 

address these concerns, the SCC EA indicated that:  (1) cooling water for the facility would come 1408 

from the Sanitary Effluent Recycling Facility, which polishes treated effluent from the Sanitary 1409 

Wastewater Systems Plant; and (2) electric power constraints, common to all parts of Northern 1410 

New Mexico, would need to be dealt with through mutual LANL and Los Alamos County Power 1411 

Pool “shedding procedures” to balance the peak demand with load capabilities.  Because the 1412 

Sanitary Effluent Recycling Facility, which has been proposed to supply the Metropolis Center 1413 

with its cooling water needs, has not been able to effectively meet the Metropolis Center’s water 1414 

requirements, much of this water has been supplied through groundwater.  However, recently 1415 

planned improvements to the Sanitary Effluent Recycling Facility have lead to a greater 1416 

expectation that Metropolis Center cooling water needs shall increasingly use the recycled 1417 

effluent and that reliance on groundwater shall diminish substantially. 1418 

Table J–4  Metropolis Center Operating Requirements 1419 

 

Platform Analyzed 
in SCC EA 

(No Action) a 

Existing 
5-Megawatt 
Platform b 

Expanded  
15-Megawatt Platform 

(Proposed Project) b 

Total System 
Demand 
(2005) c 

System 
Capacity 
(2005) c 

Water 
(million gallons per year) 

63.1 19 51 1,393 
(359) 

1,806 

Electricity      

 Energy 
 (megawatt-hours per year) 

62,196 d 43,800 e 131,400 e 550,870 
(421,413) 

1,138,800 f 

 Peak Load 
 (megawatts) 

8.5 g 6 g 18 g 87.8 
(69.5) 

130 f 

Workers  300 350 350 Not applicable Not applicable 
a  DOE 1998a. 
b  LANL 2006d. 
c  Chapter 4, Section 4.8.2, of this SWEIS.  Usage values and capacities reflect that of the utility systems that include LANL and 

other Los Alamos County users.  Total usage is provided first, with LANL’s usage in parenthesis. 
d  SCC EA projected 7.1 megawatt total load demand × estimated 8,760 hours per year. 

e Megawatt load demand × estimated 8,760 hours per year. 
f The system capacity of the Los Alamos Power Pool will increase by 20 megawatts (equivalent to 175,200 megawatt-hours per 

year) with the completion of upgrades at the TA-3 Co-generation Complex by the end of fiscal year 2007. 
g Megawatt load demand × estimated 1.2 peak loading factor. 
Note:  To convert gallons to liters, multiply by 3.7853. 
 

J.2.3.2 Proposed Project: Modify and Operate the Metropolis Center at an Expanded 1420 

Computing Platform 1421 

Water 1422 

The Los Alamos water supply system consists of 14 deep wells, 153 miles (246 kilometers) of 1423 

main distribution lines, pump stations, and storage tanks.  The system supplies potable water to 1424 

all of Los Alamos County, LANL, and Bandelier National Monument.  In September 2001, DOE 1425 

completed the transfer of ownership of the water production system to Los Alamos County, along 1426 
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with 70 percent of its water rights (1,264 million gallons [4,785 million liters] per year).  DOE 1427 

has leased the remaining 30 percent of the water rights (542 million gallons [2,050 million liters] 1428 

per year) to the county for 10 years, with the option to renew the lease for four additional 10-year 1429 

terms (DOE 2003, LANL 2006b).  In fiscal year 2005, LANL used approximately 359 million 1430 

gallons (1,360 million liters) of water, of which 19 million gallons (72 million liters) were 1431 

attributable to the Metropolis Center (LANL 2006b, 2006d).  Los Alamos system and LANL site 1432 

water use and capacity are compared to the Proposed Project and alternatives as presented in 1433 

Table J–4. 1434 

Under the Proposed Project, NNSA would expand the computing capabilities of the Metropolis 1435 

Center at TA-3.  As shown in Table J–4, expanding to a 15-megawatt maximum operating 1436 

platform is expected to potentially increase current water usage to 51 million gallons 1437 

(193 million liters) per year.  This higher usage would include the additional water lost to cooling 1438 

tower evaporation and blowdown.  Until the Sanitary Effluent Recycling Facility becomes more 1439 

effective in supplying the Metropolis Center, most of this cooling water would be supplied 1440 

through groundwater.  Nonetheless, this water need would not exceed available system 1441 

capacities. 1442 

During the operating timeframe evaluated in this SWEIS, continued enhancements to the 1443 

Metropolis Center could theoretically be approximately 1,000 teraops (1 petaop) (LANL 2006d).  1444 

Because each new generation of computing capability machinery continues to be designed with 1445 

increased computational speed and more efficient cooling systems, it is anticipated that the net 1446 

cooling water requirements for the Metropolis Center would not increase beyond 51 million 1447 

gallons (193 million liters).  Should use of the Sanitary Effluent Recycling Facility increase as 1448 

planned, Metropolis Center groundwater requirements could eventually be reduced to zero 1449 

(LANL 2006d). 1450 

Electricity 1451 

Electrical service to LANL is supplied through a cooperative arrangement with Los Alamos 1452 

County, known as the Los Alamos Power Pool, established in 1985.  Within LANL, the 1453 

Contractor also operates a gas-fired steam and electrical power generating plant at TA-3 (TA-3 1454 

Co-Generation Complex), and maintains various low-voltage transformers at LANL facilities and 1455 

approximately 34 miles (55 kilometers) of 13.8-kilovolt distribution lines.  Onsite electrical 1456 

generating capability for the Power Pool is limited by the TA-3 Co-Generation Complex, which 1457 

is capable of producing up to 20 megawatts of electric power that is shared by the Power Pool 1458 

under contractual arrangement.  A new generator producing an additional 20 megawatts of 1459 

electric power is scheduled to become operational by the end of fiscal year 2007.  Generally, 1460 

onsite electricity production is used to fill the difference between peak loads and the electric 1461 

power import capability (LANL 2004b, 2006a, 2006d). 1462 

As shown in Table J–4, electric power availability from the Power Pool is estimated at 1463 

1,138,800 megawatt-hours (reflecting the lower thermal rating of 110 megawatts for 8,760 hours 1464 

per year on the existing transmission system plus 20 megawatts from the TA-3 Co-generation 1465 

Complex).  In fiscal year 2005, LANL and other Los Alamos County users combined for a Power 1466 

Pool total electric energy consumption of 550,870 megawatt-hours of electricity.  The fiscal year 1467 
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2005 peak load usage was about 69.5 megawatts for LANL and about 18.3 megawatts for the rest 1468 

of the county (LANL 2006a). 1469 

Under the Proposed Project, NNSA would expand the computing capabilities of the Metropolis 1470 

Center at TA-3 to support a 100-teraops capability.  This action would consist of the installation 1471 

of additional mechanical and electrical equipment, including chillers, cooling towers, and air-1472 

conditioning units.  As shown in Table J–4, increasing to a 15-megawatt maximum operating 1473 

platform is expected to potentially increase current peak electricity consumption to 18 megawatts 1474 

per year.  Nonetheless, this would not exceed available system capacities. 1475 

During the operating timeframe evaluated in this SWEIS, continued enhancements to the 1476 

Metropolis Center could theoretically be approximately 1,000 teraops (1 petaop) (LANL 2006d).  1477 

However, even though the computational capabilities of these computer systems are projected to 1478 

increase substantially, their power and cooling requirements would not.  Because each new 1479 

generation of computing capability machinery continues to be designed with increased 1480 

computational speed and enhanced efficiency in electrical requirements, it is anticipated that 1481 

average electrical requirements associated with such expansion would not exceed 15 megawatts.  1482 

As newer computing components are installed, older, less efficient components would be retired; 1483 

therefore, the number of teraops should increase significantly while the amount of required 1484 

electrical power stabilizes at less than 15 megawatts (LANL 2006d). 1485 

J.3 Increase in the Type and Quantity of Sealed Sources Managed at Los Alamos 1486 

National Laboratory by the Off-Site Source Recovery Project Impacts Assessment 1487 

NNSA proposes to modify the Off-Site Source Recovery Project to recover and store sealed 1488 

sources2 having a wider range of isotopes than that analyzed in previous NEPA analyses.  The 1489 

Off-Site Source Recovery Project has the responsibility to identify, recover, and store excess and 1490 

unwanted sealed sources in cooperation with NRC.  In 2004, the mission of the Off-Site Source 1491 

Recovery Project was expanded.  This section analyzes the impacts of receipt and storage of 1492 

additional sealed sources at LANL.  The analysis of environmental consequences relies on the 1493 

affected environment descriptions in Chapter 4 of the SWEIS.  Where information specific to the 1494 

Off-Site Source Recovery Project is available and adds to the understanding of the affected 1495 

environment, it is included here.  Section J.3.1 provides background information on the Off-Site 1496 

Source Recovery Project.  Section J.3.2 provides a description of the Proposed Project and the 1497 

No Action Option.  Section J.3.3 provides a brief description of the affected environment and 1498 

presents an impact assessment of the No Action Option and the Proposed Project. 1499 

J.3.1 Introduction, Purpose, and Need for Agency Action 1500 

From 1979 through 1999, DOE recovered excess and unwanted radioactive sealed sources 1501 

containing plutonium-239 and beryllium, and other actinides on a case-by-case basis as requested 1502 

by NRC.  Since 1999, the Off-Site Source Recovery Project has successfully managed actinide-1503 

                                                 
2 Sealed radioactive source means a radioactive source manufactured, obtained, or retained for the purpose of utilizing the 
emitted radiation.  The sealed radioactive source consists of a known or estimated quantity of radioactive material contained 
within a sealed capsule, sealed between layers of nonradioactive material, or firmly fixed to a nonradioactive surface by 
electroplating or other means intended to prevent leakage or escape of the radioactive material (10 CFR Part 835).  Sealed 
sources are typically small. 
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bearing sealed sources, and in 2004 accepted some non-actinide sources.  In 2004, following the 1504 

transfer of management of the project to NNSA as part of the U.S. Radiological Threat 1505 

Reduction Program, the previous mission of the Off-Site Source Recovery Project was expanded 1506 

(DOE 2004b).  The original scope of the Off-Site Source Recovery Project was to accept sealed 1507 

sources containing actinide isotopes that exceeded Class C concentrations for these isotopes as 1508 

listed in the NRC regulation, Title 10 Code of Federal Regulations (CFR) Part 61.  The 1509 

expanded scope would include acceptance of sealed sources containing these actinide isotopes in 1510 

all concentrations (particularly transuranic isotopes), sealed sources containing other isotopes (in 1511 

any concentration) for which Class C concentration limits are established in 10 CFR Part 61 1512 

(particularly strontium-90 and cesium-137), and sealed sources containing cobalt-60, 1513 

iridium-192, radium-226, and californium-252. 1514 

In response to this change, the Off-Site Source Recovery Project began to develop a global 1515 

inventory and to prepare for the management of a wider range of sealed sources.  The Off-Site 1516 

Source Recovery Project would continue to use commercial or other Federal organizations and 1517 

facilities where appropriate, and LANL facilities would be used when these organizations and 1518 

facilities were not appropriate to fulfill the national security mission of the Off-Site Source 1519 

Recovery Project. 1520 

Background 1521 

Since the passage of the Atomic Energy Act of 1954, qualified public and private organizations 1522 

have been licensed to possess and use nuclear materials for a wide variety of applications.  These 1523 

radioactive materials are typically placed within multiple stainless steel jackets and welded 1524 

closed, or constructed in other ways to meet the NRC definition of a sealed source.  During this 1525 

period of radioactive source manufacture and use, future disposal mechanisms were not defined.  1526 

Unwanted and excess sealed sources present a public health and safety risk when abandoned, 1527 

lost, or disposed of inappropriately. 1528 

Since 1979, DOE has recovered excess and unwanted radioactive sealed sources containing 1529 

plutonium-239 and beryllium, and other actinides.  Additional sealed sources were recovered 1530 

from the commercial sector on a case-by-case basis as requested by NRC.  These actinide-1531 

containing sealed sources were recovered by DOE when there were no other options for their 1532 

disposition such as reuse or disposal.  There was no disposal capacity for commercial waste 1533 

containing radionuclides in concentrations exceeding Class C limits as defined in 10 CFR 1534 

Part 61.3  This waste is commonly called Greater-Than-Class C waste.  Commercial sealed 1535 

sources considered waste may be determined to be Greater-Than-Class C waste due to the 1536 

quantity of radioactive material and their small physical size.  Similarly, there were sealed 1537 

sources and wastes in the Federal sector that also lacked disposal capacity because of similar 1538 

                                                 
3 NRC regulations establish a classification system for disposal of commercially-generated low-level radioactive waste.  
Classification is determined by the concentrations in waste of a small number of specific isotopes.  Waste containing the isotopes 
listed in 10 CFR Part 61.55 and in concentrations exceeding their Class C limits must be disposed using technologies having 
greater confinement capacity or protection than “normal” near-surface disposal (47 FR 57446).  This waste is commonly called 
Greater-Than-Class C waste.  In 10 CFR Part 61.55, Class C limits are established for these isotopes that are commonly found 
in sealed sources:  alpha-emitting transuranic isotopes having half-lives exceeding five years; strontium-90; and cesium-137.  
Class C limits are also established for these isotopes that are not commonly found in sealed sources:  carbon-14, nickel-59, 
nickel-63, niobium-94, technetium-99, iodine-129, plutonium-241, and curium-242. 
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DOE restrictions on disposal of actinide (particularly transuranic) isotopes.4  Therefore, the 1539 

general criterion for DOE acceptance of these actinide sources was that, if considered as waste, 1540 

their actinide concentrations would exceed the 10 CFR Part 61 Class C limits for these 1541 

radionuclides. 5   1542 

Recognizing the public danger posed by excess and unwanted radioactive sealed sources, 1543 

Congress addressed their disposition in the Low-Level Radioactive Waste Policy Amendments 1544 

Act of 1985 (Public Law 99-240).  This Act assigned the Federal government the responsibility 1545 

for disposal of commercial low-level radioactive waste containing radionuclides in 1546 

concentrations exceeding Class C limits as defined in 10 CFR Part 61.  This Act also assigned 1547 

the Federal government the responsibility for disposal of any other low-level radioactive waste 1548 

owned or generated by DOE, by the U.S. Navy resulting from decommissioning naval vessels, or 1549 

by the Federal government resulting from research, development, testing, or production of any 1550 

atomic weapon. 1551 

In the early 1990s, DOE had encountered increased costs and inefficiencies associated with the 1552 

mechanics of case-by-case-type response to NRC requests for the recovery and management of 1553 

sealed sources.  At LANL, these sealed sources were opened, their radioactive contents 1554 

chemically separated, and the radioactive products and wastes stored separately.  Facing the 1555 

potential recovery of several thousands of these sealed sources, a different approach to recovery 1556 

and management was required.  Consequently, in 1995, DOE chose a management strategy that 1557 

would continue and enhance the process of chemically separating the radioactive components 1558 

from certain recovered sources.  This nuclear material would be stored for future reuse, and the 1559 

waste generated from the separation process would be disposed of or stored if a disposal facility 1560 

was not available.  This strategy, identified as the Radioactive Sources Recovery Program, and its 1561 

environmental effects, were evaluated in DOE’s Environmental Assessment for the Radioactive 1562 

Source Recovery Program (DOE 1995) issued December 20, 1995.  As of 1999, approximately 1563 

1,100 neutron-generating and other sealed sources had been recovered from regulated licensees, 1564 

DOE sites, and other government agencies and sent to LANL. 1565 

An expanded Radioactive Sources Recovery Program was subsequently incorporated into the 1566 

1999 SWEIS (DOE 1999) and the attendant environmental effects assessed.  The 1999 SWEIS 1567 

Expanded Operations Alternative reflects the activities described for the Radioactive Sources 1568 

Recovery Program (receiving and storing sealed sources; separating certain radioisotopes such as 1569 

plutonium-238, plutonium-239, and americium-241; and storing and disposing of radioactive 1570 

material and waste) at higher rates or greater volumes than analyzed previously in the 1571 

1995 environmental assessment.  The projected sealed source material chemical separation rate 1572 

identified in the 1999 SWEIS was 10,000 curies per year for the 10-year period of analysis (or 1573 

100,000 curies total for 10 years).  These rates and the resultant process wastes were included in 1574 

                                                 
4 These wastes are termed transuranic wastes by DOE.  The criterion for transuranic waste determination is comparable to the 
Part 61 Class C limit for transuranic isotopes. 
5 In this appendix, the term “actinide source” is used for sealed sources containing actinide isotopes in quantities that could 
exceed Class C concentrations if disposed as waste. Actinide sources may exceed Class C concentrations even if the quantity of 
radioactive material is small.  For example, assuming a waste density of 2 grams per cubic centimeter, a 55-gallon (0.21-cubic 
meter) drum of waste could exceed the Class C concentration limit if it contained more than 0.42 curies of transuranic activity.  
Nonetheless, numerous sealed sources are in authorized circulation that do not contain sufficient quantities of actinide isotopes 
to exceed Class C concentration limits. 
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the impacts analysis for the Chemistry and Metallurgy Research Building, the Plutonium Facility 1575 

Complex, and Area G at TA-54. 1576 

In its 2000 Supplement Analysis to the Site-Wide Environmental Impact Statement for 1577 

Continued Operation of the Los Alamos National Laboratory, Los Alamos, New Mexico 1578 

(DOE/EIS-0238-SA-01), NNSA decided that rather than chemically separating certain 1579 

radioactive materials from the recovered sources, storing this separated nuclear material, and 1580 

transferring the resulting process waste material to the Waste Isolation Pilot Plant (WIPP), 1581 

NNSA would package sealed sources in multi-functional shielded containers (at the origination 1582 

point or consolidated at a licensed commercial facility under contract to DOE) and ship them 1583 

directly to LANL for storage (DOE 2000).  Except for those containers of defense-related sealed 1584 

sources that would be eligible for shipment to WIPP as transuranic waste, 6 this waste would be 1585 

managed pursuant to the Low-Level Radioactive Waste Policy Amendments Act of 1985 (Public 1586 

Law 99-240). 1587 

In response to the events of September 11, 2001, NRC conducted a risk-based evaluation of 1588 

potential vulnerabilities to terrorist threats involving NRC-licensed nuclear facilities and 1589 

materials.  The NRC concluded that possession of unwanted radioactive sealed sources with no 1590 

disposal path presents a potential vulnerability. 1591 

In 2004, NNSA proposed to recover six strontium-90 radioisotope thermoelectric generators7 1592 

from the commercial sector and to place them in storage at TA-54, Area G, pending future 1593 

disposal when an appropriate disposal site becomes available.  The radioisotope thermoelectric 1594 

generators contained sealed sources that were different from the actinide-bearing sealed sources 1595 

previously evaluated through the NEPA compliance process for storage at LANL.  The proposed 1596 

action would result in a small amount of low-level radioactive waste being stored at TA-54 for an 1597 

indeterminate period of time.  After preparation of the Supplement Analysis to the Site-Wide 1598 

Environmental Impact Statement for Continued Operation of Los Alamos National Laboratory in 1599 

the State of New Mexico, Recovery and Storage of Strontium-90 (Sr-90) Fueled Radioisotope 1600 

Thermal Electric Generators at Los Alamos National Laboratory (DOE/EIS-0238-SA-04), 1601 

(DOE 2004a), NNSA concluded that this amount of low-level radioactive waste was not 1602 

projected to exceed the 1999 SWEIS projections for low-level radioactive waste generation and 1603 

disposal; four of the strontium-90 radioisotope thermoelectric generators were recovered and 1604 

stored at LANL’s Area G in March 2004.  Two additional strontium-90 radioisotope 1605 

thermoelectric generators were subsequently recovered in 2005. 1606 

In March 2004, the mission of the Off-Site Source Recovery Project was expanded as part of 1607 

NNSA’s Radiological Threat Reduction Program.  The Project was expanded from recovery of 1608 

                                                 
6 Transuranic waste is radioactive waste containing more than 100 nanocuries (3700 becquerels) of alpha-emitting transuranic 
isotopes per gram of waste, with half lives greater than 20 years, except for:  (1) high-level radioactive waste; (2) waste that the 
Secretary of Energy has determined, with the concurrence of the Administrator of the EPA, does not need the degree of isolation 
required by the 40 CFR Part 191 disposal regulations; of (3) waste that the NRC has approved for disposal on a case-by-case 
basis in accordance with 10 CFR Part 61 (DOE 435.1). 
7 A radioisotope thermoelectric generator is a source of self-contained power for various independent types of equipment with a 
steady voltage ranging typically 7 to 30 volts or less and the power capacity of a few watts up to 80 watts.  Radioisotope 
thermoelectric generators are used in conjunction with various electrotechnical devices that accumulate and transform the 
electric energy produced by the generators.  Common applications for radioisotope thermoelectric generators include uses as 
power sources for navigation beacons and seamarks, or other low wattage devices employed in remote locations without 
reliable sources of electrical energy. 
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sources containing actinide isotopes in quantities that would exceed Class C concentration limits, 1609 

if determined to be waste, to sources containing these isotopes in all quantities, plus sealed 1610 

sources containing any quantity of certain other isotopes for which Class C concentration limits 1611 

are specified.  The Off-Site Source Recovery Project was additionally expanded to receive sealed 1612 

sources containing isotopes of cobalt-60, iridium-192, radium-226, and californium-252 for 1613 

which Class C concentration limits are not specified in NRC regulations (DOE 2004b).  Thus, 1614 

the question of whether the sealed sources would contain isotopes exceeding Class C 1615 

concentration limits is not a constraining factor for the recovery of sources; national security is 1616 

the primary driving factor for determining the need for recovery of sealed sources containing 1617 

these isotopes. 1618 

A number of the sources that have been delivered to LANL have been determined to result from 1619 

defense activities and are being shipped to WIPP for disposal.  It is expected that many of the 1620 

other sources stored at LANL will also be determined to be eligible for WIPP disposal.  The 1621 

remaining sources will be dispositioned by other means, such as disposal as Greater-Than-1622 

Class C waste pursuant to Public Law 99-240.  In June 2007, DOE issued a Notice of Intent 1623 

(NOI) to prepare an Environmental Impact Statement for the Disposal of Greater-Than-Class C 1624 

Low-Level Radioactive Waste (__ FR _____).  DOE intends that this environmental impact 1625 

statement (EIS) would enable DOE to select any new or existing disposal locations, facilities, 1626 

and methods for disposal of commercial Greater-Than-Class C waste and DOE waste having 1627 

similar characteristics.  The EIS will address a conservative estimate of sources that would be 1628 

considered Greater-Than-Class C wastes if disposed, including a conservative estimate of the 1629 

sources eligible for such disposal and managed by the Off-Site Source Recovery Project 1630 

(Sandia 2007). 1631 

Purpose and Need 1632 

The NRC has determined that possession of unwanted sealed sources with no disposal path 1633 

presents a potential vulnerability.  Historically, LANL’s Off-Site Source Recovery Project and 1634 

predecessor projects have received actinide sources for recycling or for storage until a disposal 1635 

method was determined.  Six strontium-90 radioisotope thermoelectric generators were received 1636 

and stored as waste.  The Off-Site Source Recovery Project has now been tasked with managing 1637 

additional numbers and types of sealed sources.  The Off-Site Source Recovery Project would 1638 

use commercial or other Federal organizations and facilities where appropriate, and LANL 1639 

facilities when management by these organizations and facilities was not appropriate to fulfill its 1640 

national security mission. 1641 

J.3.2 Options Descriptions 1642 

J.3.2.1 No Action Option 1643 

Under the No Action Option, LANL would continue to receive and store actinide sources at the 1644 

previous rate.  Actinide sources are packaged offsite at the origination point or consolidated at a 1645 

licensed commercial facility under contract to DOE and shipped to LANL in compliance with 1646 

U.S. Department of Transportation (DOT) regulations (49 CFR Part 71).  Shipping containers are 1647 

received at the LANL Supply Chain Management receiving warehouse, SM-30.  The containers 1648 

are then transported by truck over LANL roads to TA-54 or TA-55 for storage; because they are 1649 
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packaged to DOT specifications, road closures are not required.  If materials in a container 1650 

require additional handling, or are to be used by the Off-Site Source Recovery Project for 1651 

specific purposes such as dose rate studies, use as calibration sources, or other needs, the 1652 

containers are trans-shipped to Wing 9 of the Chemistry and Metallurgy Research Building. 1653 

Actinide sources that DOE determines were generated as part of defense activities are eligible for 1654 

disposal at WIPP as transuranic waste.  The Off-Site Source Recovery Project also expects to 1655 

continue to receive a certain number of actinide sources that are not designated defense waste 1656 

and are not eligible for disposal at WIPP.  As NNSA further documents the origin and history of 1657 

these actinide sources, some of them may meet the criteria for acceptance at WIPP, and others 1658 

will be managed pursuant to Public Law 99-240 (see Section J.3.3.1). 1659 

As of June 2007, the Off-Site Source Recovery Project had managed about 15,000 sources, of 1660 

which 91 percent had been delivered to LANL for safe storage, and the remaining 9 percent had 1661 

been managed by other means such as reuse or disposal by commercial entities.  Of the sources 1662 

that had been delivered to LANL by this date, about 21 percent were sent off site for disposition, 1663 

mainly to WIPP.  The remaining 11,000 sources will be sent to WIPP if determined to be eligible 1664 

for WIPP disposal, disposed as Greater-Than-Class C waste, or managed by other means such as 1665 

reuse.  It the future, NNSA expects to manage about 2,000 actinide sources per year, most of 1666 

which would be temporarily stored at LANL pending disposal at WIPP, disposal as Greater-1667 

Than-Class C waste, or disposition by other means (LANL 2006d).  NNSA expects to begin to 1668 

phase out or greatly downsize the Off-Site Source Recovery Project as Greater-Than-Class C 1669 

disposal capacity becomes available, which is not expected before 2015. 1670 

J.3.2.2 Proposed Project:  Increase in the Type and Quantity of Sealed Sources Managed 1671 

at Los Alamos National Laboratory by the Off-Site Source Recovery Project 1672 

Under the Proposed Project, the contractor would be prepared to receive additional sealed 1673 

sources at LANL in addition to the actinide sources that are currently received by the Off-Site 1674 

Source Recovery Project.  Table J–5 gives the additional sealed sources registered as of 1675 

August 2005.  As noted above, the Off-Site Source Recovery Project would use LANL facilities 1676 

when management by commercial or other Federal entities was not appropriate to fulfill its 1677 

national security mission.  Many of the sources identified in Table J–5 may never require storage 1678 

at LANL but would be transferred directly after recovery by the Off-Site Source Recovery 1679 

Project to a disposal or other appropriate facility for disposition. 1680 

Table J–5  Additional Sources Registered with the Off-Site Source Recovery Project – 1681 

Newly Eligible Materials 1682 

Nuclide Number of Sources Curie Content 

Cobalt-60 354 419,919 

Strontium-90 55 3,795,456 

Cesium-137 419 9,366 

Radium-226 22 5.6 

Curium-244 80 135 

Californium-252 24 0.1 

Sources:  LANL 2004d, 2006d. 
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Management of sealed sources containing additional radionuclides, if directed to LANL, would 1683 

follow the same approach used for the actinide sources currently under management at LANL.  1684 

Prior to source packaging and movement to LANL, the Off-Site Source Recovery Project staff 1685 

would ensure that management at commercial or other Federal locations was not appropriate and 1686 

would obtain concurrence from NNSA.  In addition, existing planning processes would be 1687 

employed to ensure all prerequisite activities were completed, including: 1688 

• Verification that sources meet eligibility requirements for recovery; 1689 

• Verification that no recycle or reuse potential exists that would eliminate the necessity for 1690 

movement of materials to LANL for management; 1691 

• Identification that handling and storage facilities exist at LANL for materials to be 1692 

recovered; and 1693 

• Verification that source recovery and management at LANL meet the compliance and 1694 

authorization envelope of the site. 1695 

Upon receipt at LANL, the sealed sources would be managed to minimize impacts on existing 1696 

and planned NNSA operations within the facilities used to support sealed source management.  1697 

Shipping containers would be received at the LANL Supply Chain Management receiving 1698 

warehouse, SM-30, or its replacement.  At SM-30, the sealed sources would be subject to 1699 

standard receiving requirements that include activities such as inspection for damage, 1700 

radiological survey and, in some cases, verification measurements for special nuclear materials. 1701 

Sealed sources that need special handling would be transported to Wing 9 of the Chemistry and 1702 

Metallurgy Research Building and either stored in DOT-compliant shipping containers or 1703 

removed from packages for storage in the floor holes.  These sealed sources may be moved to the 1704 

Radiological Sciences Institute at TA-48 after closure of the Chemistry and Metallurgy Research 1705 

Building (see Section G.3).  Most of the remaining sources would remain in their original DOT-1706 

compliant shipping containers and would be transported to Area G, TA-54.  High activity 1707 

strontium-90 sources and other high activity sealed sources could be stored in a retrievable 1708 

configuration in shafts.  Radium-226, curium-244 and californium-252, if stored at LANL, would 1709 

more than likely be stored in pipe overpack containers. 1710 

The proposed project would expand the Off-Site Source Recovery Project by a little more than 1711 

10 percent.  The proposed expansion would require the annual management of about 200 to 1712 

250 additional sources compared to the No Action Option.  As noted above, many of the 1713 

additional sources may never require storage at LANL but would be transferred directly to a 1714 

disposal or other appropriate facility for disposition.  Sources delivered to LANL would be safely 1715 

stored until they could be disposed as low-level radioactive waste (including Greater-Than-1716 

Class C waste if appropriate), or dispositioned by other means such as reuse.  NNSA expects to 1717 

begin to phase out or greatly downsize the Off-Site Source Recovery Project as Greater-Than-1718 

Class C disposal capacity becomes available, which is not expected before 2015. 1719 
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J.3.3 Affected Environment and Environmental Consequences 1720 

TA-54 is one of the largest TAs at LANL (943 acres [382 hectares]) (LANL 2003).  Its primary 1721 

function is management of radioactive solid and hazardous chemical wastes.  The TA’s 3-mile 1722 

(4.8-kilometer) northern border forms the boundary between LANL and the Pueblo of San 1723 

Ildefonso, and its southeastern boundary borders the White Rock community in Los Alamos 1724 

County.  Within TA-54, Area G covers approximately 63 acres (25 hectares) at the east end of 1725 

LANL (LANL 2005).  The SM-30 warehouse at TA-3 is LANL’s main general warehouse; it can 1726 

store limited quantities of hazardous or radioactive materials.  NNSA has proposed to replace 1727 

SM-30 with a new warehouse (See Appendix G) that would receive all shipments, including 1728 

sealed sources. 1729 

Because the proposed increase in the type and quantity of increased sealed sources accepted for 1730 

waste management would potentially affect the waste management and human health areas, this 1731 

analysis focuses on the affected environment and subsequent potential impacts to these 1732 

resources.  An initial assessment of the potential impacts of the proposed project determined that 1733 

there would be no or only negligible impacts to the following resource areas and that no further 1734 

analysis was necessary. 1735 

• Land Resources – Storage would be in an area that is already disturbed.  Activities would 1736 

comply with land use plans. 1737 

• Geology and Soils – Activities are not expected to change geology, trigger seismic events, 1738 

or change slope stability. 1739 

• Water Resources– Discharges to surface water would not be expected.  Groundwater 1740 

contamination would be highly unlikely because of the containment provided for the 1741 

sealed sources. 1742 

• Air Quality and Noise – No air emissions are expected from sealed sources.  The only 1743 

noise would be continued ambient noise at existing levels. 1744 

• Ecological Resources – Storage of sealed sources would be in developed areas that are 1745 

devoid of biota. 1746 

• Cultural Resources – Storage would be in developed areas having no identified cultural 1747 

resources. 1748 

• Socioeconomics and Infrastructure – No additional full-time equivalent employees would 1749 

be expected. 1750 

• Environmental Justice – No disproportionate impacts to minority or low-income 1751 

populations are expected. 1752 

Transportation, waste management, and human health are discussed in more detail in the 1753 

following section, because, after arriving at LANL, some of these additional sealed sources 1754 

would be stored at LANL as waste with no current disposal path. 1755 
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J.3.3.1 No Action Option 1756 

Waste Management 1757 

In fiscal year 2003, the DOE General Counsel determined that, due to the source of isotopic 1758 

materials used in the construction of plutonium-239-bearing sealed sources and the continuous 1759 

ownership of the contained plutonium-239 by DOE, all plutonium-239 sources resulted from 1760 

defense activities.  This determination made this particular class of sources eligible for disposal 1761 

at WIPP.  As of October 31, 2006, 132 drums of plutonium-239 sealed sources had been shipped 1762 

to WIPP, and it is expected that remaining plutonium-239 sources will continue to be shipped.  1763 

This is part of the waste management analysis in the SWEIS. 1764 

Table J–6 lists typical types of actinide sources, other than plutonium-239 sources, that have 1765 

been received or are expected to be received at LANL under the Off-Site Source Recovery 1766 

Project.  Recently, however, the Off-Site Source Recovery Project received a defense 1767 

determination for some of these plutonium-238 and americium-241 sources.  This determination 1768 

would allow the shipment of 211 drums of plutonium-238 and americium-241 sealed sources 1769 

from the TA-54 storage site to WIPP.  The transportation analysis in this appendix and Chapter 5 1770 

addresses the impacts of the shipment of all plutonium-238 and americium-241 sources to WIPP, 1771 

should a defense determination be made for the remaining material.  In addition, there are four 1772 

strontium-90 radioisotope thermoelectric generators retrievably stored in a below-ground shaft at 1773 

Area G in TA-54; two other strontium-90 radioisotope thermoelectric generators are being stored 1774 

above-ground at Area G.  The transportation analysis in this appendix and in Chapter 5 addresses 1775 

the impacts of shipping the generators to the Nevada Test Site, which is being considered for 1776 

their disposal. 1777 

Table J–6  Typical Types of Actinide Sources to be Received at LANL a 1778 

Source Type b Typical Activity (curies/each) 

Americium-241 calibration sources 0.005 

Plutonium-238 medical sources 8 

Americium-241 medical sources 0.1 

Americium-241 Be well logging sources 3 

Plutonium-238 Be well logging sources 10 

Americium-241 Be general neutron sources 1 

Americium-241 Be and Cesium-137 portable gauge sources 0.045/0.01 

Americium-241 Be portable gauge sources 0.045 

Americium-241 fixed gauges 0.124 

Americium-241 XRF sources 0.18 

Be = beryllium, XRF = x-ray fluorescence. 
a Some sources may be eligible for disposal at WIPP.  Others would be managed pursuant to Public Law 99-240. 
b Additional plutonium-239 sources from defense activities that may be received by the Project would be disposed at WIPP. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456. 
Source:  LANL 2004d. 
 

 1779 

1780 
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Until DOE identifies a disposal location consistent with the statutory requirements of Public 1780 

Law 99-240, there would be no defined disposal facility for some of the actinide sources 1781 

recovered by the Off-Site Source Recovery Project.  In June 2007, however, DOE issued an NOI 1782 

to prepare an Environmental Impact Statement for the Disposal of Greater-Than-Class C Low-1783 

Level Radioactive Waste (__ FR _____).  DOE intends that this EIS would enable DOE to select 1784 

any new or existing disposal locations, facilities, and methods for disposal of commercial 1785 

Greater-Than-Class C waste and DOE waste having similar characteristics.   1786 

Transportation 1787 

The 1999 SWEIS addressed the shipment of actinide sealed sources to LANL as part of the 1788 

transportation analysis.  The continued shipment of these sources is included in the No Action 1789 

Alternative transportation impacts in Chapter 5 of this SWEIS. 1790 

As discussed above, some of the actinide sources have received a defense determination and are 1791 

eligible for disposal at WIPP.  This section presents the transportation impacts of shipping 1792 

actinide sources to WIPP; these impacts are included in the No Action Alternative transportation 1793 

impacts in Chapter 5 of the SWEIS.  It was assumed that about 17,000 actinide sources stored at 1794 

LANL would be shipped to WIPP.  The total numbers of waste containers and shipments were 1795 

assessed assuming the types of actinide sources listed in Table J–6 and using waste packaging 1796 

efficiencies estimated by the Off-Site Source Recovery Project (LANL 2004d).  This estimate 1797 

would envelope the impacts from shipping all of the roughly 11,000 actinide sources currently 1798 

stored at LANL to WIPP.  (No sealed sources or other transuranic waste would be shipped to 1799 

WIPP unless they were determined to be defense-related and met the acceptance criteria for 1800 

disposal at WIPP.) 1801 

Transportation impacts would entail radiation exposure to the transportation crew and to the 1802 

public along the route from LANL to WIPP, as well as potential radiation exposure and fatalities 1803 

from traffic accidents.  The impacts are presented in terms of doses and latent cancer fatalities 1804 

(LCFs).  (See Appendix K of the SWEIS for a description of the analysis methodology.) 1805 

Table J–7 shows the results of this analysis.  The maximum total dose to the public for shipment 1806 

to WIPP would be 0.81 person-rem and the likelihood of an excess LCF would be less than 1807 

1 (0.00048 LCF).  The collective dose to the crew would be 0.58 person-rem, with less than 1808 

1 LCF (0.00035).  The risk of an LCF in the population from radiation exposure from a traffic 1809 

accident is less than 1 (9.9 × 10-8) and no traffic fatalities would be expected. 1810 

As noted, the analysis was for shipping about 17,000 actinide sources from LANL to WIPP.  1811 

Assuming that LANL annually manages an additional 2,000 actinide sources similar to the types 1812 

listed in Table J–6, and all are brought to LANL for temporary safe storage (see Section J.3.2.1), 1813 

then over a 10-year period about 20,000 actinide sources would be managed at LANL in addition 1814 

to the 11,000 discussed above.  If all were sent to WIPP, the impacts for shipping 31,000 actinide 1815 

sources to WIPP would be about twice as large as those listed in Table J–7. 1816 

In addition, six strontium-90 radioisotope thermoelectric generators are stored at LANL until 1817 

they can be disposed at a low-level radioactive waste disposal site.  The data in Table J–7 shows 1818 

the impacts of shipping them to the Nevada Test Site for disposal.  No LCFs would be expected 1819 
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to the population along the route (0.000028 LCFs) or to the transportation crew 1820 

(0.000021 LCFs), and no traffic fatalities would be expected. 1821 

Table J–7  Incident-Free and Accident Transportation Impacts – No Action Option 1822 

Crew Dose and Risk Public Dose and Risk 
Accidents Radiological and 

Nonradiological 

Disposal 
Location  

Number of 
Shipments 

Total 
Distance 
Traveled 

(kilometers) 

Dose 
(person-

rem) 
Risk 

(LCF) 

Dose 
 (person-

rem) 
Risk 

(LCF) 
Risk 

 (LCF) 
Risk (traffic 

fatalities) 

WIPP 21 25,402 0.58 0.00035 0.81 0.00048 9.9 × 10-8 0.0003 

Nevada 
Test Site 

1 2,500 0.035 0.000021 0.047 0.000028 5.8 × 10-10 0.000025 

LCF = latent cancer fatality, WIPP = Waste Isolation Pilot Plant. 
Note:  To convert kilometers to miles, multiply by 0.62137. 
 

J.3.3.2 Proposed Project:  Increase in the Type and Quantity of Sealed Sources Managed 1823 

at Los Alamos National Laboratory by the Off-Site Source Recovery Project  1824 

Human Health Impacts  1825 

All sealed sources received or planned to be received at LANL are encapsulated or otherwise 1826 

confined, and no release of the enclosed radioisotopes to the environment is expected during 1827 

normal operations.  Transportation, handling, and storage of sealed sources in properly shielded 1828 

containers would minimize the radiation dose to involved workers from those sources, which are 1829 

gamma and neutron radiation emitters.  The metal of the sealed source itself would shield beta 1830 

and alpha radiation emitting radioisotopes.  The use of proper operating and administrative 1831 

procedures coupled with appropriate shielding would ensure that involved worker doses are 1832 

maintained below their appropriate limits.  Noninvolved workers and the public are not expected 1833 

to receive any measurable doses from the Off-Site Source Recovery Project sources during 1834 

normal operations. 1835 

The Environmental Assessment for the Radioactive Source Recovery Program (DOE 1995) 1836 

provided an estimate of 2.3 millirem for the Chemistry and Metallurgy Research Building 1837 

Wing 9 Hot Cell involved worker dose for all activities associated with each neutron sealed 1838 

source.  At 100 sources per year, the worker dose would be equivalent to the historical average 1839 

worker dose at the Chemistry and Metallurgy Research Wing 9 Hot Cell Facility.  Furthermore, 1840 

the environmental assessment estimated a total 15-year campaign worker dose of 17.3 person-1841 

rem, which is equivalent to a risk of an LCF in this group of workers of 0.01, or 1 chance in 100. 1842 

Waste Management 1843 

Under the Proposed Project, the Off-Site Source Recovery Project could bring an expanded range 1844 

of sealed sources to LANL for storage.  Stored sources having radionuclides in concentrations 1845 

smaller or equal to the Part 61 Class C limits would be evaluated for disposal at existing 1846 

commercial or DOE low-level radioactive waste disposal facilities.  Sources having 1847 

radionuclides in concentrations larger than the Part 61 Class C limits would be stored until a 1848 

suitable disposal facility is identified.  As noted in Section J.3.3.1, preparation of the 1849 

Environmental Impact Statement for the Disposal of Greater-Than-Class C Low-Level 1850 
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Radioactive Waste would enable DOE to select any new or existing disposal locations, facilities, 1851 

and methods for disposal of commercial Greater-Than-Class C waste and DOE waste having 1852 

similar characteristics. 1853 

Transportation 1854 

This analysis presents the transportation impacts of each shipment of sealed sources to LANL 1855 

under the Proposed Project.  As discussed above, only the sealed sources for which commercial 1856 

or other Federal management is not appropriate would be transported to LANL.  Because the 1857 

locations of the sealed sources that would be transported to LANL have not been identified, the 1858 

analysis used a bounding distant location (Bangor, Maine).  Each shipment would involve one 1859 

sealed source transported by a trailer truck.  Each package is assumed to have the same 1860 

characteristics (dimension and dose rate).  The maximum inventories per package for cobalt-60 1861 

and cesium-137 isotopes are 6,000 and 10,000 curies, respectively.  The maximum inventory for 1862 

strontium-90 is that of a Sentinel 100F with a maximum of 183,400 curies (as of 1863 

December 2003).  The external dose rate one meter from the trailer is assumed to be 10 millirem 1864 

per hour. 1865 

Table J–8 shows the results of this analysis.  The maximum total dose to the public per shipment 1866 

would be 0.0035 person-rem and the likelihood of an excess LCF would be less than 1867 

1 (0.000021 LCF).  The collective dose to the crew would be 0.42 person-rem, with less than 1868 

1 LCF (0.00025).  For each shipment the maximum risk of an LCF in the population from 1869 

radiation exposure from a traffic accident is less than 1 (9.0 × 10-6) and no traffic fatalities would 1870 

be expected. 1871 

The stored sources would be ultimately shipped to a facility for disposal or other disposition.  1872 

Although this facility has not been identified, the impacts of shipment would be bounded by 1873 

those listed in Table J–8.  The impacts from shipping to a facility as distant as Bangor, Maine, 1874 

would be the same as those for shipping from Bangor, Maine. 1875 

Table J–8  Per Shipment Incident-Free and Accident Transportation Impacts – 1876 

Proposed Project 1877 

Crew Dose and Risk Public Dose and Risk 
Accidents Radiological 
and Nonradiological 

Sealed Source 
Isotope 

Total Distance 
Traveled 

(kilometers) 
Dose 

(person-rem) 
Risk 

(LCF) 

Dose 
 (person-

rem) 
Risk 

(LCF) 
Risk 

 (LCF) 
Risk (traffic 

fatalities) 

Cesium-137 8,144 0.42 0.00025 0.035 0.000021 1.1 × 10-6 0.000092 

Cobalt-60 8,144 0.42 0.00025 0.035 0.000021 9.5 × 10-7 0.000092 

Strontium-90 8,144 0.42 0.00025 0.035 0.000021 9.0 × 10-6 0.000092 

Note:  to convert kilometers to miles, multiply by 0.62137. 
 

Facility Accidents 1878 

Results of the sealed source accident analysis are presented for two different facilities, Wing 9 of 1879 

the Chemistry and Metallurgy Research Building and TA-54, Area G, where sealed sources are 1880 

planned to be handled, stored, and transported.  The Wing 9 of the Chemistry and Metallurgy 1881 

Research Building accident is analyzed at either TA-3 or TA-48.  Unlike many other radiological 1882 
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accidents analyzed for LANL, accidents involving sealed sources involve both an air release and 1883 

external exposure component because the sealed sources include significant gamma radiation 1884 

emitters:  cobalt-60, cesium-137, and iridium-192.  Most other LANL SWEIS accident scenarios 1885 

involve only plutonium-239 or tritium, neither of which poses an external radiation danger, 1886 

because they are principally alpha or beta radiation emitters.  Therefore, total accident 1887 

consequences for sealed source bounding accidents are a combination of the airborne release and 1888 

external radiation contributors.  External radiation is a major component of the total noninvolved 1889 

worker dose, while airborne releases dominate MEI and population dose and contribute to 1890 

noninvolved worker doses.  This is due to the effect of distance on calculated doses.  External 1891 

radiation is reduced by distance and the small, but not insignificant, shielding effect of air over 1892 

large distances.  Airborne releases are diluted over distances, but can maintain significant 1893 

concentrations, especially if lofted by plume energy resulting from fires and explosions. 1894 

As a result of the planning for expanding the project, specific limits on activity of sealed sources 1895 

to be stored and managed at TA-54, Area G, and Wing 9 of the Chemistry and Metallurgy 1896 

Research Building were established (LANL 2006d).  These limits are based on equivalence to 1897 

plutonium-239 curies as sources of inhalation dose associated with postulated accidents.  The 1898 

limits refer to the allowable inventory of each nuclide.  If one nuclide were present at its limiting 1899 

inventory, then none of the other nuclides could be present.  These limits are presented in 1900 

Tables J–9 and J–10. 1901 

Table J–9  Maximum Allowable Sealed Source Radioisotope Inventory at 1902 

Technical Area 54, Area G 1903 

Radioisotope All Domes (curies) Individual Dome (curies) Shipping Container (curies) a 

Cobalt-60 8.18 × 105 1.36 × 105 6,000 

Strontium-90 5.88 × 107 b 9.8 × 106 b 431,000 b 

Cesium-137 1.37 × 106 2.27 × 105 10,000 

Iridium-192 2.05 × 104 3.41 × 103 150 

Radium-226 630 105 5 

Curium-244 13,700 2,270 100 

Californium-252 30 30 30 
a LANL 2006d. 
b  DOE 2004a. 
 

Table J–10  Maximum Allowable Sealed Source Radioisotope Inventory at Chemistry and 1904 

Metallurgy Research Building Wing 9 1905 

Radioisotope 
Total Hot Cell 

and Corridor (curies) 
Floor Including 
the Pit (curies) 

Each Floor Hole 
(curies) 

Security 
(curies) 

Shipping 
Container (curies) 

Cobalt-60 3.42 × 106 88,400 291 1.0 × 107 6,000 

Strontium-90 580,000 15,000 3,880 No Limit 431,000 a 

Cesium-137 2.35 × 107 607,000 4,070 No Limit 10,000 

Iridium-192 2.64 × 107 681,000 530 10,000 150 

Radium-226 87,400 2,260 156 No Limit 5 

Curium-244 2,850 73.7 129 1,000 100 

Californium-252 6,100 158 60.3 200 30 
a  DOE 2004a. 
Source:  LANL 2006d. 
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This approach provides a conservative estimate of the doses associated with an accident 1906 

involving storage of sealed sources because the entire allowable plutonium-239-equivalent 1907 

inventory at a storage location would not be committed to storage of a single type of sealed 1908 

source.  Instead, most of the allowable inventory would be reserved for other operations in the 1909 

facility and only a portion would be used for storage of sealed sources.  In addition, the portion 1910 

that would be allowed for storage of sealed sources would likely be used for a variety of sources 1911 

rather than sources containing a single isotope.  Therefore, the results presented in the following 1912 

discussion provide a hypothetical upper limit of the radiological impacts of an accident.  This 1913 

approach is used to provide an enveloping risk because of the unavailability of accurate data on 1914 

the magnitude of sealed sources of each type that the Off-Site Source Recovery Project may need 1915 

to manage at LANL.  However, the storage of the sealed sources would be coordinated such that 1916 

the plutonium-239-equivalent inventory would be managed within each facility’s allowable 1917 

inventory limit. 1918 

LANL staff evaluated the storage of sealed sources at TA-54, Area G, and determined that the 1919 

bounding accident for this location would be an aircraft crash into one dome, with a resulting fire 1920 

of 300 gallons (1,140 liters) of JP-5 fuel carried by the aircraft (LANL 2004e).  This accident 1921 

would result in a 2-minute fire with a fire energy of 294.3 megawatts.  This accident, with an 1922 

annual frequency of 1.3 × 10-5 (1 chance in 77,000) was analyzed using the MACCS2 computer 1923 

code for airborne release of sealed source radioisotopes and by the ZYLIND computer code for 1924 

direct external gamma radiation dose from one shipping container with the maximum allowed 1925 

sealed source radioisotope content exposed without shielding.  MACCS2 was used to calculate 1926 

noninvolved worker, maximally exposed individual (MEI), and 50-mile (80-kilometer) radius 1927 

population dose from airborne releases.  ZYLIND was used to calculate the external radiation 1928 

dose to the noninvolved worker and MEI.  ZYLIND is a digital interactive computer code that 1929 

calculates gamma radiation dose rate from cylindrical sources with multiple shielding capabilities 1930 

(ORNL 1990).  ZYLIND accounts for dose buildup factors and shielding effects.  External 1931 

exposure to gamma radiation is not a contributor to the 50-mile (80-kilometer) radius population 1932 

dose.  The accident analysis was repeated for each nuclide using the assumptions and inputs 1933 

indicated in Tables J–11 and J–12. 1934 

Cobalt-60 was found to cause the maximum exposure to the noninvolved worker as a result of 1935 

the external radiation exposure pathway.  Inhalation of transuranics, curium-244 from TA-54, 1936 

and californium-252 from Wing 9, resulted in the maximum MEI exposure; the direct external 1937 

radiation exposure at these distances was less important.  Cesium-137 resulted in maximum 1938 

exposure to the surrounding population because of its external dose plus its contribution to 1939 

internal dose through ingestion of food stuffs.  Table J–13 shows the exposure consequences and 1940 

risks from this accident, assuming that cesium-137 is present at its limits. 1941 

1942 
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Table J–11  Sealed Source Aircraft Impact Crash Accident at Technical Area 54, Area G 1942 

Dome Airborne Release Source Term for MACCS2 Calculation 1943 

Sealed Source 
Radioisotope Damage Ratio 

Airborne Release 
Fraction 

Respirable 
Fraction Leak Path Factor Source Term 

Impact 
Cobalt-60 0.05 0.001 0.3 1.0 2.04 

Strontium-90 0 a 0.001 0.3 1.0 0 

Cesium-137 0.05 0.001 0.3 1.0 3.41 

Iridium-192 0.05 0.001 0.3 1.0 0.0512 

Curium-244 0.05 0.001 0.3 1.0 0.0341 

Californium-252 0.05 0.001 0.3 1.0 0.00045 

Fire 
Cobalt-60 0.05 0.006 0.01 1.0 0.408 

Strontium-90 0 a 0.006 0.01 1.0 0 

Cesium-137 0.05 0.006 0.01 1.0 0.681 

Iridium-192 0.05 0.006 0.01 1.0 0.0102 

Curium-244 0.05 0.006 0.01 1.0 0.00682 

Californium-252 0.05 0.006 0.01 1.0 0.00009 
a Strontium-90 sources will be kept in a covered belowground shaft a distance from any dome. 
Source:  LANL 2004e. 
 

Table J–12  Sealed Source Aircraft Impact Crash Accident at Technical Area 54, 1944 

Area G Dome Air Release and Direct Radiation Source Terms (in curies) 1945 

Sealed Source Radioisotope Air Release Source Term Direct Radiation Source Term (one shipping container) 
Cobalt-60 2.45 6,000 

Strontium-90 a 0 0 

Cesium-137 4.09 10,000 

Iridium-192 0.0614 150 

Curium-244 0.0409 100 

Californium-252 0.00054 30 
a Strontium-90 sources will be kept in a covered belowground shaft a distance from any dome. 
Source:  LANL 2004e. 

 

Table J–13  Dose and Risk Consequences of Sealed Source Aircraft Impact Crash Accident 1946 

at Technical Area 54, Area G Dome 1947 

Accident Component 
Noninvolved Worker at 

(110 Yards [100 meters]) 
Maximally Exposed 

Individual 
50-Mile (80-kilometer) 

Population 

Airborne Release from One Dome 
Dose 0.017 rem a 0.084 rem b 111 person-rem c 

Annual Risk (LCF per year) 1.3 × 10-10 6.6 × 10-10 8.7  × 10-7 

2-Hour Exposure to Direct Radiation from One Breached Shipping Container 

Dose 0.5 rem a Insignificant Insignificant 

Annual Risk (LCF per year) 3.9 × 10-9 Insignificant Insignificant 

Accident Total 
Dose 0.52 rem a 0.084 rem b 111 person-rem c 

Risk (LCF per year) 4.0 × 10-9 6.6 × 10-10 8.7 × 10-7 

LCF = latent cancer fatality. 
a Maximum total dose would result from direct exposure to and airborne release of cobalt-60. 
b Maximum total dose would result from airborne release of curium-244. 
c Maximum total dose would result from airborne release of cesium-137. 
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Results of this accident are the total of the airborne release and unshielded shipping container 1948 

direct external radiation dose calculation.  The high plume energy from the burning aircraft fuel 1949 

decreases the dose to the noninvolved worker and MEI because a portion of the plume is carried 1950 

beyond these close-in locations.  This same higher energy plume, however, contributes to a larger 1951 

population dose by decreasing deposition near the release location.  The accident contribution 1952 

from just one unshielded shipping container is a significant component of the total dose to the 1953 

noninvolved worker because the effects of direct exposure to external radiation are largest near 1954 

the accident.  The external radiation dose to the 50-mile (80-kilometer) radius population is small 1955 

because the dose rate would drop as the square of the distance at the relatively large distances of 1956 

the population.  Only the gamma dose rate was calculated for exposure to external radiation, 1957 

based on a factor of 1,000 to 10,000 lower source term for the neutron emitters curium-244 and 1958 

californium-252, compared to the gamma emitters cobalt-60, cesium-137, and iridium-192. 1959 

Based on the Chemistry and Metallurgy Research Building’s Basis of Interim Operations and 1960 

other SWEIS calculations of accidents, the bounding, risk-dominant accident was determined to 1961 

be a severe earthquake collapse followed by a fire in Wing 9.8  This accident (plume energy of 1962 

2.4 megawatts and 30-minute duration) has a frequency of 2.4 × 10-4 (1 chance in 4,200) per year 1963 

and can be assumed to cause a level of damage to sealed sources in the corridor and hot cell 1964 

equivalent to the aircraft crash accident at TA-54, Area G.  Using the same values of damage 1965 

ratio, airborne release fraction, respirable fraction, and leak path factor as for TA-54, Area G, but 1966 

using the material at risk for Wing 9 of the Chemistry and Metallurgy Research Building, 1967 

Table J–14 presents the airborne release and external radiation source terms assuming that one 1968 

shipping container having the maximum allowed sealed source radioisotope content is exposed 1969 

without any shielding.  Calculation results are presented in Tables J–15 and J–16 for both the 1970 

airborne release and external exposure from sealed sources at Wing 9 of the Chemistry and 1971 

Metallurgy Research Building or TA-48, a proposed future location for hot cell operations (see 1972 

Appendix G). 1973 

Table J–14  Sealed Source Severe Earthquake and Fire Accident at Chemistry and 1974 

Metallurgy Research Building Wing 9 Air Release and Direct Radiation Source Terms 1975 

(in curies) 1976 

Sealed Source Radioisotope Air Release Source Term Direct Radiation Source Term (one shipping container) 
Cobalt-60 61.6 6,000 

Strontium-90 10.4 431,000 

Cesium-137 423 10,000 

Iridium-192 475 150 

Radium-226 1.6 5 

Curium-244 0.051 100 

Californium-252 0.11 30 

 

                                                 
8 Wing 9 of the Chemistry and Metallurgy Research Building has a hot cell, floor holes, and other storage areas.  The Wing 9 
hot cell capabilities are planned to be part of the Radiological Sciences Institute proposed to be constructed in TA-48.  The 
accident analysis for materials stored in Wing 9 was performed for the current Chemistry and Metallurgy Research Building 
location in TA-3 as well as for a location in TA-48. 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
J-60 Concurrence Draft 7/9/2007 

Table J–15  Sealed Source Severe Earthquake Collapse and Fire Accident at Chemistry 1977 

and Metallurgy Research Building Wing 9 Dose and Risk Consequences 1978 

at Technical Area 3 Location 1979 

Accident Component 
Noninvolved Worker at 
110 Yards (100 meters) 

Maximally Exposed 
Individual 

50-Mile (80-kilometer) 
Population 

Airborne Release from Wing 9 Total Hot Cell and Corridor 
Dose 0.71 rem a 0.099 rem b 11,600 person-rem c 

Annual Risk 1.0 × 10-7 1.4 × 10-8 0.0017 

2-Hour Exposure to Direct Radiation from One Breached Shipping Container 

Dose 0.5 rem a Insignificant Insignificant 

Annual Risk 7.2 × 10-8 Insignificant Insignificant 

Accident Total 
Dose 1.2 rem a 0.099 rem b 11,600 person-rem c 

Risk 1.7 × 10-7 1.4 × 10-8 0.0017 
a Maximum total dose would result from direct exposure to and airborne release of cobalt-60. 
b Maximum total dose would result from airborne release of californium-252. 
c Maximum total dose would result from airborne release of cesium-137. 

Table J–16  Sealed Source Severe Earthquake Collapse and Fire Accident Dose and Risk 1980 

Consequences at Technical Area 48 Location 1981 

Accident Component 
Noninvolved Worker at 
110 Yards (100 meters) 

Maximally Exposed 
Individual 

50-Mile (80-kilometer) 
Population 

Airborne Release from Wing 9 Total Hot Cell and Corridor 

Dose 0.71 rem a 0.098 rem b 11,400 person-rem c 

Annual Risk 1.0 × 10-7 1.4 × 10-8 0.0016 

2-Hour Exposure to Direct Radiation from One Breached shipping Container 

Dose 0.5 rem a Insignificant Insignificant 

Annual Risk 7.2 × 10-8 Insignificant Insignificant 

Accident Total 

Dose 1.2 rem a 0.098 rem b 11,400 person-rem c 

Risk 1.7 × 10-7 1.4 × 10-8 0.0016 
a Maximum total dose would result from direct exposure to and airborne release of cobalt-60. 
b Maximum total dose would result from airborne release of californium-252. 
c Maximum total dose would result from airborne release of cesium-137. 
 

As addressed in Appendix D, Section D.4, an updated probabilistic seismic hazard analysis 1982 

providing an improved understanding of the seismic characteristics of LANL was completed 1983 

in 2007.  Based on the updated information, the probability of exceedance for the ground 1984 

acceleration used in this accident analysis, and the corresponding radiological risk, is higher than 1985 

previously estimated by 50 percent.  This increase results in a risk of an LCF of 2.1 × 10-8 1986 

(1 chance in 48 million) for the MEI and 1.5 × 10-7 (1 chance in 6.5 million) for the noninvolved 1987 

worker, and an increased chance of an LCF in the general population of 0.0025 (1 chance 1988 

in 400). 1989 

The nearest public access to the Chemistry and Metallurgy Research Building, Diamond Drive, 1990 

which is approximately 164 feet (50 meters) from the Chemistry and Metallurgy Research 1991 

Building, is closer than the nearest site boundary to this facility.  The same assumptions used to 1992 

calculate dose to the MEI were applied to an individual at this location.  The dose to an 1993 

individual outside at Diamond Drive during the duration of the release would be 4.32 rem, 1994 



Appendix J – Impacts Analyses of Projects Associated with New Infrastructure or Levels of Operation 
 
 

 
7/9/2007 Concurrence Draft J-61 

42 percent of which would be from external exposure to gamma radiation.  Such a dose would 1995 

result in an increased chance of a fatal latent cancer during the lifetime of the individual of 1996 

0.0026, or approximately 1 chance in 385. 1997 

The total (airborne release and direct radiation) accident dose and risk to the noninvolved worker, 1998 

MEI, and population for accidents involving sealed sources at TA-54, Area G, Wing 9 of the 1999 

Chemistry and Metallurgy Research Building at TA-3, and a facility with capabilities equivalent 2000 

to Wing 9 located at TA-48 are presented in Table J–17. 2001 

Table J–17  Total Accident Doses and Risks From Sealed Sources at Technical Area 3, 2002 

Technical Area 48, and Technical Area 54 2003 

Dose Receptor 
Aircraft Crash and Fire at 

TA-54 Area G 
Severe Seismic Event and 
Fire CMR Wing 9 TA-3 

Severe Seismic Event and 
Fire TA-48 

Noninvolved Worker Dose (rem) 0.52 1.2 1.2 

Noninvolved Worker Risk 4.0 × 10-9 1.7 × 10-7 1.7 × 10-7 

MEI Dose (rem) 0.084 0.099 0.098 

MEI Risk 6.6 × 10-10 1.4 × 10-8 1.4 × 10-8 

Population Dose (person-rem) 111 11,600 11,400 

Population Risk 8.7  × 10-7 0.0017 0.0016 

TA = technical area, CMR = Chemistry and Metallurgy Research Building, MEI = maximally exposed individual. 
 

The higher doses for the Wing 9 accident are principally due to the larger source term.  Its larger 2004 

risks are attributed to the larger accident frequency along with the larger source term. 2005 

All three accident scenarios analyzed involving sealed sources result in a risk of a LCF during the 2006 

lifetime of a noninvolved worker or MEI at no greater than 1.7 × 10-7 (one chance in 5,900,000) 2007 

per year of operation.  The 50-mile (80-kilometer) population would not receive a fatal radiation 2008 

dose for any of these accidents.  The highest LCF risk to the population would result from the 2009 

Wing 9 accident. 2010 

If mitigation measures are needed for potential sealed source accidents, they would include 2011 

placing sealed sources in locations where they would not be susceptible to damage from an 2012 

aircraft crash, fire, or seismic event (kept underground like the strontium-90 radioisotope 2013 

thermoelectric generators at TA-54).  Another potential mitigation measure might include the use 2014 

of lower limits for maximum allowable source radioisotope activity in shipping containers, the 2015 

TA-54 domes, or Wing 9 of the Chemistry and Metallurgy Research Building.  Storage 2016 

containers that can be shown to maintain their integrity under fire, crash, and seismic event loads 2017 

also would mitigate the consequences of these potential accidents.  2018 

2019 
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APPENDIX K 1 

EVALUATION OF HUMAN HEALTH EFFECTS FROM 2 

TRANSPORTATION 3 

K.1 Introduction 4 

Transportation of any commodity involves a risk to transportation crewmembers and members of 5 

the public.  This risk results directly from transportation-related accidents and indirectly from 6 

increased levels of pollution from vehicle emissions, regardless of the cargo.  The transportation 7 

of certain materials, such as hazardous or radioactive waste, can pose an additional risk due to 8 

the unique nature of the material itself.  To permit a complete appraisal of the environmental 9 

impacts of the alternatives considered in this Site-Wide Environmental Impact Statement 10 

(SWEIS), the human health risks associated with the transportation of radioactive materials are 11 

assessed in this appendix. 12 

This appendix provides an overview of the approach used to assess the human health risks that 13 

could result from transportation.  The topics in this appendix include the scope of the assessment, 14 

packaging and determination of potential transportation routes, analytical methods used for the 15 

risk assessment (such as computer models), and important assessment assumptions.  In addition, 16 

to aid in the understanding and interpretation of the results, specific areas of uncertainty are 17 

described with an emphasis on how the uncertainties could affect comparisons of the alternatives. 18 

The risk assessment results are presented in this appendix in terms of “per-shipment” risk factors, 19 

as well as the total risks for a given alternative.  Per-shipment risk factors provide an estimate of 20 

the risk from a single shipment.  The total risks for a given alternative are estimated by 21 

multiplying the expected number of shipments by the appropriate per-shipment risk factors. 22 

K.2 Scope of Assessment 23 

The scope of the transportation human health risk assessment, including the alternatives and 24 

options, transportation activities, potential radiological and nonradiological impacts, and 25 

transportation modes considered, is described in this section.  There are several shipping 26 

arrangements for various radioactive materials that cover all alternatives evaluated.  This 27 

evaluation focuses on using onsite and offsite public highway systems.  Additional details of the 28 

assessment are provided in the remaining sections of this appendix. 29 

K.2.1 Transportation-related Activities 30 

The transportation risk assessment is limited to estimating the human health risks related to 31 

transportation for each alternative.  The risks to workers or to the public during loading, 32 

unloading, and handling prior to or after shipment are not included in the transportation 33 

assessment.  The transportation risk assessment does not address possible impacts of increased 34 

transportation levels on local traffic flow, noise levels, or infrastructure.  The risks from these 35 

activities are considered as part of the facility operation impacts. 36 
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K.2.2 Radiological Impacts 37 

For each alternative, radiological risks (those risks that result from the radioactive nature of the 38 

materials) are assessed for both incident-free (normal) and accident transportation conditions.  39 

The radiological risk associated with incident-free transportation conditions would result from 40 

the potential exposure of people to external radiation in the vicinity of a shipment.  The 41 

radiological risk from transportation accidents would come from the potential release and 42 

dispersal of radioactive material into the environment during an accident and the subsequent 43 

exposure of people. 44 

All radiological impacts are calculated in terms of committed dose and associated health effects 45 

in the exposed populations.  The radiation dose calculated is the total effective dose equivalent 46 

(see Title 10 of the Code of Federal Regulations [CFR], Part 20), which is the sum of the 47 

effective dose equivalent from external radiation exposure and the 50-year committed effective 48 

dose equivalent from internal radiation exposure.  Radiation doses are presented in units of 49 

roentgen equivalent man (rem) for individuals and person-rem for collective populations.  The 50 

impacts are further expressed as health risks in terms of latent cancer fatalities (LCFs) in exposed 51 

populations using the dose-to-risk conversion factors recommended by the U.S. Department of 52 

Energy (DOE) Office of NEPA (National Environmental Policy Act) Policy and Compliance, 53 

based on Interagency Steering Committee on Radiation Safety guidance (DOE 2003a). 54 

K.2.3 Nonradiological Impacts 55 

In addition to the radiological risks posed by transportation activities, vehicle-related risks are 56 

also assessed for nonradiological causes (causes related to the transport vehicles only; not their 57 

radioactive cargo) for the same transportation routes.  The nonradiological transportation risks, 58 

which would be incurred for similar shipments of any commodity, are assessed for accident 59 

conditions.  The nonradiological accident risk refers to the potential occurrence of transportation 60 

accidents that directly result in fatalities unrelated to the shipment of cargo. 61 

Nonradiological risks during incident-free transportation conditions could also be caused by 62 

potential exposure to increased vehicle exhaust emissions.  As explained in Section K.5.2, these 63 

emission impacts were not considered. 64 

K.2.4 Transportation Modes 65 

All shipments are assumed to take place by dedicated truck. 66 

K.2.5 Receptors 67 

Transportation-related risks are calculated and presented separately for workers and members of 68 

the general public.  The workers considered are truck crewmembers involved in transportation 69 

and inspection of the packages.  The general public includes all persons who could be exposed to 70 

a shipment while it is moving or stopped during transit.  For the incident-free operation, the 71 

affected population includes individuals living within 0.5 miles (800 meters) of each side of the 72 

road.  Potential risks are estimated for the affected populations and for the hypothetical 73 

maximally exposed individual (MEI).  For incident-free operation, the MEI would be a resident 74 

living near the transportation route and exposed to all shipments transported on the route.  For 75 
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accident conditions, the affected population includes individuals residing within 50 miles 76 

(80 kilometers) of the accident, and the MEI would be an individual located 330 feet 77 

(100 meters) directly downwind from the accident.  The risk to the affected population is a 78 

measure of the radiological risk posed to society as a whole by the alternative being considered.  79 

As such, the impact on the affected population is used as the primary means of comparing 80 

alternatives. 81 

K.3 Packaging and Transportation Regulations 82 

K.3.1 Packaging Regulations 83 

The primary regulatory approach to promote safety from radiological exposure is the 84 

specification of standards for the packaging of radioactive materials.  Packaging represents the 85 

primary barrier between the radioactive material being transported and radiation exposure to the 86 

public, workers, and the environment.  Transportation packaging for radioactive materials must 87 

be designed, constructed, and maintained to contain and shield its contents during normal 88 

transport conditions.  For highly radioactive material, such as high-level radioactive waste or 89 

spent nuclear fuel, packagings must contain and shield their contents in the event of severe 90 

accident conditions.  The type of packaging used is determined by the total radioactive hazard 91 

presented by the material within the packaging.  Four basic types of packaging are used: 92 

Excepted, Industrial, Type A, and Type B. 93 

Excepted packagings are limited to transporting materials with extremely low levels of 94 

radioactivity.  Industrial packagings are used to transport materials that, because of their low 95 

concentration of radioactive materials, present a limited hazard to the public and the 96 

environment.  Type A packagings are designed to protect and retain their contents under normal 97 

transport conditions and must maintain sufficient shielding to limit radiation exposure to 98 

handling personnel.  Type A packaging, typically a 55-gallon (208-liter) drum or standard waste 99 

box, is commonly used to transport radioactive materials with higher concentrations or amounts 100 

of radioactivity than Excepted, or Industrial packagings.  Type B packagings are used to transport 101 

material with the highest radioactivity levels, and are designed to protect and retain their contents 102 

under transportation accident conditions.  They are described in more detail in the following 103 

sections.  Packaging requirements are an important consideration for transportation risk 104 

assessment.  Appendix F of the 1999 Site-Wide Environmental Impact Statement for Continued 105 

Operation of Los Alamos National Laboratory, Los Alamos, New Mexico, (1999 SWEIS) 106 

(DOE 1999a) provides a listing and characteristics of the packagings assumed to be used for this 107 

SWEIS. 108 

Radioactive materials shipped in Type A containers, or packagings, are subject to specific 109 

radioactivity limits, identified as A1 and A2 values in 49 CFR Part 173.435 (“Table of A1 and 110 

A2 Values for Radionuclides”).  In addition, external radiation limits, as prescribed in 111 

49 CFR Part 173.441 (“Radiation Level Limitations”), must be met.  If the A1 or A2 limits are 112 

exceeded, the material must be shipped in a Type B container unless it can be demonstrated that 113 

the material meets the definition of “low specific activity.”  If the material qualifies as low 114 

specific activity as defined in 10 CFR Part 71 (“Packaging and Transportation of Radioactive 115 

Material”) and 49 CFR Part 173 (Shippers—General Requirements for Shipments and 116 

Packagings), it may be shipped in an approved low-specific-activity shipping container.  Type B 117 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 

 

 
K-4 Concurrence Draft 7/9/2007 

containers, or casks, are subject to the radiation limits in 49 CFR Part 173.441, but no quantity 118 

limits are imposed except in the case of fissile materials and plutonium. 119 

Type A packages are designed to retain their radioactive contents in normal transport.  Under 120 

normal conditions, a Type A package must withstand: 121 

• Operating temperatures ranging from -40 degrees Celsius (°C) (-40 degrees 122 

Fahrenheit [°F]) to 70 °C (158 °F); 123 

• External pressures ranging from 0.25 to 1.4 kilograms per square centimeter (3.5 to 124 

20 pounds per square inch); 125 

• Normal vibration experienced during transportation; 126 

• Simulated rainfall of 5 centimeters (2 inches) per hour for 1 hour; 127 

• Free fall from 0.3 to 1.2 meters (1 to 4 feet), depending on the package weight;  128 

• Water immersion-compression tests; and 129 

• Impact of a 6-kilogram (13-pound) steel cylinder with rounded ends dropped from 130 

1 meter (40 inches) onto the most vulnerable surface. 131 

Type B packages are designed to retain their radioactive contents in both normal and accident 132 

conditions.  In addition to the normal conditions outlined earlier, under accident conditions, a 133 

Type B package must withstand:  134 

• Free drop from 9 meters (30 feet) onto an unyielding surface in a position most likely to 135 

cause damage; 136 

• Free drop from 1 meter (3.3 feet) onto the end of a 15-centimeter (6-inch) diameter 137 

vertical steel bar; 138 

• Exposure to temperatures of 800 °C (1,475 °F) for at least 30 minutes; 139 

• For all packages, immersion in at least 15 meters (50 feet) of water; 140 

• For fissile material packages, immersion in at least 0.9 meters (3 feet) of water in an 141 

orientation most likely to result in leakage; and 142 

• For spent nuclear fuel packages, immersion in at least 200 meters (660 feet) of water for 143 

1 hour. 144 

Compliance with these requirements is demonstrated by using a combination of simple 145 

calculation methods, computer modeling techniques, or scale-model or full-scale testing of 146 

transportation packages, or casks. 147 
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K.3.2 Transportation Regulations 148 

The regulatory standards for packaging and transporting radioactive materials are designed to 149 

achieve four primary objectives: 150 

• Protect persons and property from radiation emitted from packages during transportation 151 

by specific limitations on the allowable radiation levels; 152 

• Contain radioactive material in the package (achieved by packaging design requirements 153 

based on performance-oriented packaging integrity tests and environmental criteria); 154 

• Prevent nuclear criticality (an unplanned nuclear chain reaction that could occur as a 155 

result of concentrating too much fissile material in one place); and 156 

• Provide physical protection against theft and sabotage during transit. 157 

The U.S. Department of Transportation (DOT) regulates the transportation of hazardous 158 

materials in interstate commerce by land, air, and water.  DOT specifically regulates the carriers 159 

of radioactive materials and the conditions of transport, such as routing, handling and storage, 160 

and vehicle and driver requirements.  DOT also regulates the labeling, classification, and 161 

marking of radioactive material packagings. 162 

The U.S. Nuclear Regulatory Commission (NRC) regulates the packaging and transporting of 163 

radioactive material for its licensees, including commercial shippers of radioactive materials.  In 164 

addition, under an agreement with DOT, NRC sets the standards for packages containing fissile 165 

materials and Type B packagings. 166 

DOE, through its management directives, Orders, and contractual agreements, ensures the 167 

protection of public health and safety by imposing on its transportation activities standards 168 

equivalent to those of DOT and NRC.  According to 49 CFR Part 173.7(d), packagings made by 169 

or under the direction of DOE may be used for transporting Class 7 materials (radioactive 170 

materials) when the packages are evaluated, approved, and certified by DOE against packaging 171 

standards equivalent to those specified in 10 CFR Part 71 (“Packaging and Transportation of 172 

Radioactive Material”). 173 

The DOT also has requirements that help to reduce transportation impacts.  Some requirements 174 

affect drivers, packaging, labeling, marking, and placarding.  Others specifying the maximum 175 

dose rate from radioactive material shipments help to reduce incident-free transportation doses. 176 

The Federal Emergency Management Agency is responsible for establishing policies for, and 177 

coordinating civil emergency management, planning, and interaction with, Federal Executive 178 

agencies that have emergency response functions in the event of a transportation incident.  The 179 

Federal Emergency Management Agency, an agency of the Department of Homeland Security, 180 

coordinates Federal and state participation in developing emergency response plans and is 181 

responsible for the development of the interim Federal Radiological Emergency Response Plan.  182 

This plan is designed to coordinate Federal support to state and local governments, upon request, 183 

during the event of a transportation incident involving radioactive materials. 184 
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K.4 Transportation Analysis Impact Methodology 185 

The transportation risk assessment is based on the alternatives described in Chapter 3 of the 186 

SWEIS.  Figure K–1 summarizes the transportation risk assessment methodology.  After the 187 

SWEIS alternatives were identified and the requirements of the shipping campaign were 188 

understood, data was collected on material characteristics and accident parameters. 189 

Transportation impacts calculated in this SWEIS are presented in two parts:  impacts of 190 

incident-free or routine transportation and impacts of transportation accidents.  Impacts of 191 

incident-free transportation and transportation accidents were further divided into 192 

nonradiological and radiological impacts.  Nonradiological impacts could result from 193 

transportation accidents in terms of traffic fatalities.  Radiological impacts of incident-free 194 

transportation include impacts on members of the public and crew from radiation emanating 195 

from materials in the shipment.  Radiological impacts from accident conditions consider all 196 

foreseeable scenarios that could damage transportation packages leading to releases of 197 

radioactive materials to the environment. 198 

The impact of transportation accidents is expressed in terms of probabilistic risk, which is the 199 

probability of an accident multiplied by the consequences of that accident and summed over all 200 

reasonably conceivable accident conditions.  Hypothetical transportation accident conditions 201 

ranging from low-speed “fender-bender” collisions to high-speed collisions with or without fires 202 

were analyzed.  The frequencies of accidents and consequences were evaluated using a method 203 

developed by NRC and published in the Final Environmental Impact Statement on the 204 

Transportation of Radioactive Materials by Air and Other Modes, NUREG-0170 (NRC 1977); 205 

Shipping Container Response to Severe Highway and Railway Accident Conditions, 206 

NUREG/CR-4829 (NRC 1987); and, Reexamination of Spent Fuel Shipping Risk Estimates, 207 

NUREG/CR-6672 (NRC 2000).  Hereafter, these reports are cited as:  Radioactive Material 208 

Study, NUREG-0170; Modal Study, NUREG/CR-4829; and Reexamination Study, 209 

NUREG/CR-6672.  Radiological accident risk is expressed in terms of additional LCFs, and 210 

nonradiological accident risk is expressed in terms of additional immediate (traffic) fatalities.  211 

Incident-free risk is also expressed in terms of additional LCFs. 212 

Transportation-related risks are calculated and presented separately for workers and members of 213 

the general public.  The workers considered are truck crewmembers involved in the actual 214 

transportation.  The general public includes all persons who could be exposed to a shipment 215 

while it is moving or stopped during transit. 216 

The first step in the ground transportation analysis is to determine the distances and populations 217 

along the routes.  The Transportation Routing Analysis Geographic Information System 218 

(TRAGIS) computer program (Johnson and Michelhaugh 2003) was used to choose 219 

representative routes and the associated distances and populations.  This information, along with 220 

the properties of the material being shipped and route-specific accident frequencies, was entered 221 

into the RADTRAN 5 computer code (Neuhauser and Kanipe 2003), which calculates incident 222 

and accident risks on a per-shipment basis.  The risks under each alternative are determined by 223 

summing the products of per-shipment risks for each waste type by its number of shipments. 224 

 225 



Appendix K – Evaluation of Human Health Effects From Transportation 
 
 

 
7/9/2007 Concurrence Draft K-7 

 226 
Figure K–1  Transportation Risk Assessment 227 

The RADTRAN 5 computer code (Neuhauser and Kanipe 2003) is used for incident-free and 228 

accident risk assessments to estimate the impacts on populations.  RADTRAN 5 was developed 229 

by Sandia National Laboratories to calculate population risks associated with the transportation 230 

of radioactive materials by a variety of modes, including truck, rail, air, ship, and barge.  231 

RADTRAN 5 was used to calculate the doses to the MEIs during incident-free operations. 232 

The RADTRAN 5 population risk calculations include both the consequences and probabilities 233 

of potential exposure events.  The RADTRAN 5 code consequence analyses include cloud shine, 234 

ground shine, inhalation, and resuspension exposures.  The collective population risk is a 235 

measure of the total radiological risk posed to society as a whole by the alternative being 236 

considered.  As such, the collective population risk is used as the primary means of comparing 237 

the various alternatives. 238 

The RISKIND computer code (Yuan et al. 1995) is used to estimate the doses to MEIs and 239 

populations for the worst-case maximum reasonably foreseeable transportation accident.  The 240 

RISKIND computer code was developed for DOE’s Office of Civilian Radioactive Waste 241 

Management to analyze the exposure of individuals during incident-free transportation.  In 242 

addition, the RISKIND code was designed to allow a detailed assessment of the consequences to 243 

individuals and population subgroups from severe transportation accidents under various 244 

environmental settings. 245 
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The RISKIND calculations were conducted to supplement the collective risk results calculated 246 

using RADTRAN 5.  Whereas the collective risk results provide a measure of the overall risks of 247 

each alternative, the RISKIND calculations are meant to address areas of specific concern to 248 

individuals and population subgroups.  Essentially, the RISKIND analyses are meant to address 249 

“What if” questions, such as “What if I live next to a site access road?” or “What if an accident 250 

happens near my town?” 251 

K.4.1 Transportation Routes 252 

The types of radioactive and nonradioactive materials that would be expected to require offsite 253 

transport include special nuclear material, low-level radioactive waste, transuranic waste, 254 

irradiated target material, industrial waste, and hazardous waste.  These materials would be 255 

transported to, from, and on the Los Alamos National Laboratory (LANL) site during routine 256 

operations.  Offsite shipments, both to and from LANL, are carried by commercial carriers 257 

(including truck, air freight, and Government trucks) and by DOE safe secure transport trailers.  258 

Air freight transportation is performed for special packages with limited quantities.  The amount 259 

and form of materials that would be transported using air freight are similar to those evaluated in 260 

the 1999 SWEIS (DOE 1999a) with similar impacts, and therefore are not reevaluated. 261 

For offsite transport, highway routes were determined using the routing computer program 262 

TRAGIS (Johnson and Michelhaugh 2003).  The TRAGIS computer program is a geographic-263 

information-system-based transportation analysis computer program used to identify and select 264 

highway, rail, and waterway routes for transporting radioactive materials within the United 265 

States.  Both the road and rail network are 1:100,000-scale databases, which were developed 266 

from the U.S. Geological Survey digital line graphs and the U.S. Bureau of the Census 267 

Topological Integrated Geographic Encoding and Referencing System.  The population densities 268 

along each route are derived from 2000 Census Bureau data (Johnson and Michelhaugh 2003).  269 

The features in TRAGIS allow users to determine routes for shipment of radioactive materials 270 

that conform to DOT regulations as specified in 49 CFR Part 397. 271 

Offsite Route Characteristics 272 

Route characteristics that are important to the radiological risk assessment include the total 273 

shipment distance and population distribution along the route.  The specific route selected 274 

determines both the total potentially exposed population and the expected frequency of 275 

transportation-related accidents.  Route characteristics are expressed in terms of travel distances 276 

and population densities in rural, suburban, and urban areas according to the following 277 

breakdown: 278 

• Rural population densities range from 0 to 139 persons per square mile (0 to 54 persons 279 

per square kilometer); 280 

• Suburban population densities range from 140 to 3,326 persons per square mile (55 to 281 

1,284 persons per square kilometer); and 282 

• Urban population densities include all population densities greater than 3,326 persons per 283 

square mile (1,284 persons per square kilometer). 284 
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To assess incident-free and transportation accident impacts, route characteristics were determined 285 

for offsite shipments from the LANL site to the: 286 

• Pantex Site in Amarillo, Texas; 287 

• Lawrence Livermore National Laboratory, California; 288 

• Y-12 Complex, and Oak Ridge National Laboratory in Oak Ridge, Tennessee; 289 

• Savannah River Site in Aiken, South Carolina; 290 

• Nevada Test Site in Mercury, Nevada; 291 

• EnergySolutions site in Clive, Utah as a representative of a commercial disposal site; 292 

• East Tennessee Waste Treatment Center in Oak Ridge, Tennessee; and 293 

• Waste Isolation Pilot Plant (WIPP) in Carlsbad, New Mexico. 294 

These sites would constitute the locations where the majority of shipments would be transported.  295 

Table K–1 summarizes the route characteristics for these sites. 296 

Table K–1  Offsite Transport Truck Route Characteristics 297 

Distance Traveled in Zones 
(kilometers) 

Population Density in Zone 
(number per square kilometer) 

Origin Destination 

Nominal 
Distance 

(kilometers) Rural Suburban Urban Rural Suburban Urban 

Number 
of 

Affected 
Persons a 

Truck Routes 

Pantex 668 617 42 9 4.2 451.2 2135.1 63,989 

SRS 2,680 1,987 617 76 11.9 314.8 2,240.1 622,377 

NTS 1,250 1,069 141 40 7.6 338.2 2,626.2 256,117 

Commercial b 1,076 938 112 26 6.9 386.2 2,464.3 183,804 

ETWT 2,248 1,759 438 51 10.8 300.4 2,243.2 425,534 

LLNL 1,822 1,632 168 22 8.0 312.6 2,369.9 189,378 

Y-12 2,372 1,848 465 59 11.0 300.8 2,271.4 471,946 

LANL 

WIPP 605 568 35 2 5.9 251.1 1,891.5 25,541 

Truck Routes (local from I-25 to LANL) 

LANL to Pojoaque  31 27 3.8 0.2 5.8 362.6 2,408.5  3,227 

Pojoaque to Santa Fe c  52 44 8 0 18.9 178.4 0 3,563 

SRS = Savannah River Site, NTS = Nevada Test Site, ETWT = East Tennessee Waste Treatment Center (at K-25 site in 
Oak Ridge, Tennessee), LLNL= Lawrence Livermore National Laboratory, Y-12 = Y-12 Complex at Oak Ridge, 
WIPP = Waste Isolation Pilot Plant. 
a The estimated number of persons residing within 0.5 miles (800 meters) along the transportation route. 
b The EnergySolutions site in Clive, Utah, is a representative commercial disposal facility. 
c  Pass through Santa Fe bypass (New Mexico 599) to Interstate 25. 
Note: To convert kilometers to miles, multiply by 0.6214; number per square kilometer to number per square mile, multiply 
by 2.59. 
 

The affected population for route characterization and incident-free dose calculation includes all 298 

persons living within 0.5 miles (800 meters) of each side of the transportation route. 299 

Analyzed truck routes for shipments of radioactive waste materials are shown in Figure K–2. 300 

 301 

302 
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K.4.2 Radioactive Material Shipments 303 

Transportation of all radioactive material (waste and special nuclear material) types is assumed to 304 

be in certified or certified-equivalent packaging on exclusive-use vehicles.  Legal-weight 305 

heavy-haul combination trucks are used for highway transportation.  Type A packages are 306 

transported on common flatbed or covered trailers; Type B packages are generally shipped on 307 

trailers designed specifically for the packaging being used.  For transportation by truck, the 308 

maximum payload weight is considered to be about 48,000 pounds (about 22,000 kilograms), 309 

based on the Federal gross vehicle weight limit of 80,000 pounds (36,288 kilograms).  However, 310 

there are large numbers of multitrailer combinations (known as longer combination vehicles) 311 

with gross weights in excess of the Federal limit in operation on rural roads and turnpikes in 312 

some states (DOT 2003), but for evaluation purposes, the load limit for the legal truck was based 313 

on the Federal gross vehicle weight. 314 

Several types of packagings (containers, or casks) would be used to transport the radioactive 315 

materials.  The various wastes that would be transported under the alternatives in this SWEIS 316 

include demolition and construction debris and hazardous waste, low-level radioactive waste, 317 

transuranic waste, and mixed low-level radioactive waste.  Table K–2 lists the types of 318 

containers used, along with their volumes and the number of containers in a shipment.  A 319 

shipment is defined as the amount of materials transported on a single truck. 320 

Table K–2  Radioactive Material Type and Container Characteristics 321 

Material Type Container 
Container Volume 
 (cubic meters) a 

Container Mass 
(kilograms) b 

Number of Containers per 
Shipment 

Special Nuclear Material 9975, 6M, and 
FL containers 

0.13 and 0.32  113-168 1 to 40 per safe and secure 
trailer truck 

Class A low-level radioactive 
waste 

208-liter drum 0.21 272 80 per truck  
 

Low-level radioactive waste and 
mixed low-level radioactive 
waste 

B-25 Box 2.55 4,536 5 per truck 
 

Low-level radioactive waste 
(remote-handled) c 

208-liter drum  0.21 272 10 per truck cask 

Low specific activity waste Soft liner 7.31 10,886 2 per truck 
 

Transuranic waste (remote-
handled)  

208-liter drum 0.21 272 3 per truck cask; 
1 cask per truck 

Transuranic waste (contact-
handled)  

208-liter drum 0.21 272 14 per TRUPACT II; 
3 TRUPACT IIs per truck d  

Construction and demolition 
debris  

Roll on/Roll off  15.30 Not applicable 1 per truck  

Hazardous  208-liter drum 0.21 272 60 to 80 per truck e  
a Container exterior volume.  To convert cubic meters to cubic feet, multiply by 35.315; liters to gallons, multiply by 

0.26417. 
b Nominal filled container mass.  Container mass includes the mass of the container shell, its internal packaging, and the 

materials within.  To convert kilograms to pounds, multiply by 2.2046. 
c Remote-handled low-level radioactive wastes are packaged in 55-gallons (208-liter) drums and transported in Type B 

shipping casks. 
d Nominal number per truck.  Depending on the waste density 2 or 3 TRUPACT IIs are shipped per truck.  About 30 percent 

of transuranic wastes are considered to have high density leading to 2 TRUPACT II per truck shipments (LANL 2006). 
e Depending on the waste density, 60 to 80 drums could be shipped per truck. 
Note:  Construction debris and hazardous wastes would be shipped to local offsite locations. 
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The number of shipping containers per shipment was estimated on the basis of the dimensions 322 

and weights of the shipping containers; the Transport Index, which is the maximum dose rate at 323 

1 meter (3.3 feet) from a container;1 limits on special nuclear material mass per shipment; and 324 

the transport vehicle dimensions and weight limits.  In general, the various wastes were assumed 325 

to be transported on standard truck semi-trailers in a single stack. 326 

Special nuclear material is transported on DOE safe and secure transport trailers.  Special nuclear 327 

material transports include uranium-233, plutonium pits, plutonium oxides and enriched uranium 328 

that are used in support of nuclear criticality safety, nuclear weapons and the production of mixed 329 

oxide fuel.  These materials are transported between LANL, Pantex, Lawrence Livermore 330 

National Laboratory, Savannah River Site, Nevada Test Site, Y-12 Complex, and Oak Ridge 331 

National Laboratory. 332 

For the purposes of analysis, it was assumed that all low-level radioactive waste would be 333 

disposed at LANL, a DOE site (the Nevada Test Site, in Nevada), or a commercial site 334 

(EnergySolutions, in Utah) depending on waste classification.  The commercial site only accepts 335 

the low-level and mixed low-level radioactive waste known as Class A waste per 336 

10 CFR Part 61.55, and provided that the waste can be contact-handled.  The DOE site accepts 337 

all classes of low-level and mixed low-level radioactive waste.  Mixed low-level radioactive 338 

waste could also be transported to a facility (such as East Tennessee Waste Treatment Center) for 339 

treatment and temporary storage, but eventually would have to be transported to an acceptable 340 

waste disposal site.  The generated transuranic waste would be disposed at WIPP. 341 

K.5 Incident-Free Transportation Risks 342 

K.5.1 Radiological Risk 343 

During incident-free transportation of radioactive materials, radiological dose results from 344 

exposure to the external radiation field that surrounds the shipping containers.  The population 345 

dose is a function of the number of people exposed, their proximity to the containers, their length 346 

of time of exposure, and the intensity of the radiation field surrounding the containers. 347 

Radiological impacts were determined for crewmembers and the general population during 348 

incident-free transportation.  For truck shipments, the crewmembers are the drivers of the 349 

shipment vehicle.  The general population is composed of the persons residing within 0.5 miles 350 

(800 meters) of the truck routes (off-link), persons sharing the road (on-link), and persons at 351 

stops.  Exposures to workers who would load and unload the shipments are not included in this 352 

analysis, but are included in the occupational estimates for plant workers.  Exposures to the 353 

inspectors are evaluated and presented separately. 354 

Collective doses for the crew and general population were calculated by using the RADTRAN 5 355 

computer code (Neuhauser and Kanipe 2003).  The radioactive material shipments were assigned 356 

an external dose rate based on their radiological characteristics.  Offsite transportation of the 357 

radioactive material has a defined regulatory limit of 10 millirem per hour at 2 meters (6.6 feet) 358 

from the cask (10 CFR Part 71.47 and 49 CFR Part 173.441).  If a waste container shows a high 359 

external dose rate that could exceed the DOT limit of 10 millirem per hour 2 meters from the 360 

                                                 
1 Based on the Transport Index definition provided in 10 CFR Part 71.43 and 49 CFR Part 173.410. 



Appendix K – Evaluation of Human Health Effects From Transportation 
 
 

 
7/9/2007 Concurrence Draft K-13 

outer, or lateral, edge of the vehicle, it would be transported in a Type A or Type B shielded 361 

shipping cask or container. 362 

Waste container dose rate, or its Transport Index, depends on distribution and quantities of 363 

radionuclides, waste density, shielding provided by the packaging, and self-shielding provided by 364 

the waste mixture.  The most important gamma emitting radionuclides in the waste are cobalt-60 365 

and cesium-137.  The MicroShield computer program (Grove 2003) was used to estimate the 366 

external dose rates for the various waste containers based on unit concentrations of cobalt-60 and 367 

cesium-137.  Dose rate calculations were performed assuming both shielded and bare containers.  368 

For the shielded option, waste containers were assumed to be in appropriate Type A or Type B 369 

shipping casks.  For example, remote-handled transuranic wastes were assumed to be shipped in 370 

CNS 10-160B or RH-72B casks (both are Type B casks), and remote-handled low-level 371 

radioactive waste in a CNS 10-160B cask or a CNS 14-195 (a Type A shielded cask). 372 

Waste and nuclear materials that are expected to be transported both on site and off site are 373 

usually of low dose rate, on the order of one millirem per hour at 1 meter (3.3 feet).  However, 374 

exhumation of wastes from material disposal areas (MDAs) would be expected to result in 375 

multiple waste types having various levels of radioactive inventory and dose rates.  Using an 376 

enveloping waste composition for each waste type, a conservative dose rate for its container was 377 

calculated.  These dose rates were compared with those used in other DOE NEPA 378 

documentations, and an appropriate conservative value was assigned to each waste type.  The 379 

remote-handled and contact-handled transuranic waste package dose rates at 1 meter (3.3 feet) 380 

were assigned at 10 millirem per hour and 4 millirem per hour, respectively (DOE 1997).  Dose 381 

rates for low-level radioactive waste and mixed low-level radioactive waste were assigned at 382 

1 millirem per hour at 1 meter (3.3 feet).  Dose rate for low specific activity waste was assigned 383 

at 0.10 millirem per hour at 1 meter (3.3 feet).  Dose rate for the remote handled low-level 384 

radioactive wastes in Type A or Type B casks were assigned at 1 millirem per hour at 1 meter 385 

(3.3 feet).  Dose rates for the special nuclear material shipments of uranium-233, plutonium, and 386 

enriched uranium are assigned at 10, 5 and 1 millirem per hour at 1 meter (3.3 feet), respectively. 387 

To calculate the collective dose, a unit risk factor was developed to estimate the impact of 388 

transporting one shipment of radioactive material over a unit distance of travel in a given 389 

population density zone.  The unit risk factors were combined with routing information, such as 390 

the shipment distances in various population density zones, to determine the risk for a single 391 

shipment (a shipment risk factor) between a given origin and destination.  Unit risk factors were 392 

developed on the basis of travel on interstate highways and freeways, as required by 393 

49 CFR Parts 171 to 177 for highway-route-controlled quantities of radioactive material within 394 

rural, suburban, and urban population zones, by using RADTRAN 5 and its default data.  In 395 

addition, it was assumed that 10 percent of the time, travel through suburban and urban zones 396 

would encounter rush-hour conditions, leading to lower average speed and higher traffic density.  397 

Note that the size of the waste package and assumptions regarding public shielding afforded by 398 

the general housing structure within each zone would be major contributing factors in the 399 

calculated dose. 400 

The radiological risks from transporting radioactive materials were estimated in terms of the 401 

number of LCFs among the crew and the exposed population.  A health risk conversion factor of 402 
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0.0006 LCFs per person-rem of exposure was used for both the public and workers 403 

(DOE 2003a). 404 

K.5.2  Nonradiological Risk  405 

The nonradiological risks, or vehicle-related health risks, resulting from incident-free transport 406 

that may be associated with the generation of air pollutants by transport vehicles during shipment 407 

are independent of the radioactive nature of the shipment.  Historically, the health endpoint 408 

assessed under incident-free transport conditions is the excess latent mortality due to inhalation 409 

of vehicle emissions.  Unit risk factors for pollutant inhalation in terms of mortality have been 410 

generated (Rao et al. 1982).  The unit risk factors account for the potential fatalities from 411 

emissions of particulates and sulfur dioxide, but they are applicable only to the urban population 412 

zone.  The emission unit risk factor for truck transport in the urban area is estimated to be 413 

5.0 × 10-8 fatalities per kilometer; for rail transport, it is 2.0 × 10-7 fatalities per kilometer 414 

(DOE 2002a).  These risk factors were only used for estimating emission risk while the transport 415 

is in the urban area.  The emergence of considerable data regarding threshold values for various 416 

chemical constituents of vehicle exhaust has made linear extrapolation to estimate the risks from 417 

truck or rail emissions untenable.  This calculation has been eliminated from RADTRAN in its 418 

recent revision (Neuhauser and Kanipe 2003).  Therefore, no risk factors have been assigned to 419 

the vehicle emissions in this SWEIS. 420 

K.5.3 Maximally Exposed Individual Exposure Scenarios 421 

The maximum individual doses for routine offsite transportation were estimated for 422 

transportation workers and for members of the general population.  Three hypothetical scenarios 423 

were evaluated to determine the MEI in the general population.  These scenarios are 424 

(DOE 2002a): 425 

• A person caught in traffic and located 4 feet (1.2 meters) from the surface of the shipping 426 

container for 30 minutes; 427 

• A resident living 98 feet (30 meters) from the highway used to transport the shipping 428 

container; and 429 

• A service station worker at a distance of 52 feet (16 meters) from the shipping container 430 

for 50 minutes. 431 

The hypothetical MEI doses were accumulated over a single year for all transportation 432 

shipments.  However, for the scenario involving an individual caught in traffic next to a shipping 433 

container, the radiological exposures were calculated for only one event because it was 434 

considered unlikely that the same individual would be caught in traffic next to all containers for 435 

all shipments.  For truck shipments, the maximally exposed transportation worker is the driver 436 

who was assumed to have been trained as a radiation worker and to drive shipments for up to 437 

2,000 hours per year, or accumulate an exposure of 2 rem per year.  The maximum exposure rate 438 

for a member of a truck crew as a nonradiation worker is 2 millirem per hour 439 

(10 CFR Part 71.47). 440 
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K.6 Transportation Accident Risks and Maximum Reasonably Foreseeable Consequences 441 

K.6.1 Methodology 442 

The offsite transportation accident analysis considers the impact of accidents during the 443 

transportation of waste.  Under accident conditions, impacts on human health and the 444 

environment could result from the release and dispersal of radioactive material.  Transportation 445 

accident impacts were assessed using an accident analysis methodology developed by NRC.  This 446 

section provides an overview of the methodologies; detailed descriptions of various 447 

methodologies are found in the Radioactive Material Transportation Study, NUREG-0170, 448 

Modal Study, NUREG/CR-4829, and Reexamination Study, NUREG/CR-6672 (NRC 1977, 449 

1987, 2000).  Accidents that could potentially breach the shipping container are represented by a 450 

spectrum of accident severities and radioactive release conditions.  Historically, most 451 

transportation accidents involving radioactive materials have resulted in little or no release of 452 

radioactive material from the shipping container.  Consequently, the analysis of accident risks 453 

takes into account a spectrum of accidents ranging from high-probability accidents of low 454 

severity to hypothetical high-severity accidents that have a correspondingly low probability of 455 

occurrence.  The accident analysis calculates the probabilities and consequences from this 456 

spectrum of accidents. 457 

To provide DOE and the public with a reasonable assessment of radioactive waste transportation 458 

accident impacts, two types of analysis were performed.  First an accident risk assessment was 459 

performed that takes into account the probabilities and consequences of a spectrum of potential 460 

accident severities using a methodology developed by the NRC (NRC 1977, 1987, 2000).  For 461 

the spectrum of accidents considered in the analysis, accident consequences in terms of collective 462 

“dose risk” to the population within 50 miles (80 kilometers) were determined using the 463 

RADTRAN 5 computer program (Neuhauser et al. 2000).  The RADTRAN 5 code sums the 464 

product of consequences and probability over all accident severity categories to obtain a 465 

probability-weighted risk value referred to in this appendix as “dose risk,” which is expressed in 466 

units of person-rem.  Second, to represent the maximum reasonably foreseeable impacts to 467 

individuals and populations should an accident occur, maximum radiological consequences were 468 

calculated in an urban or a suburban  population zone for an accidental release with a likelihood 469 

of occurrence greater than 1-in-10 million per year using the RISKIND computer program 470 

(Yuan et al. 1995). 471 

K.6.2 Accident Rates 472 

For the calculation of accident risks, vehicle accident and fatality rates were taken from data 473 

provided in State-Level Accident Rates for Surface Freight Transportation: A Reexamination, 474 

ANL/ESD/TM-150 (Saricks and Tompkins 1999).  Accident rates are generically defined as the 475 

number of accident involvements (or fatalities) in a given year per unit of travel in that same 476 

year.  Therefore, the rate is a fractional value, with accident involvement count as the numerator 477 

of the fraction and vehicular activity (total travel distance in truck kilometers) as the 478 

denominator.  Accident rates were generally determined for a multiyear period.  For assessment 479 

purposes, the total number of expected accidents or fatalities was calculated by multiplying the 480 

total shipment distance for a specific case by the appropriate accident or fatality rate. 481 
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For commercial truck transportation, the rates presented are specifically for heavy-haul 482 

combination trucks involved in interstate commerce (Saricks and Tompkins 1999).  Heavy-haul 483 

combination trucks are rigs composed of a separable tractor unit containing the engine and one to 484 

three freight trailers connected to each other.  Heavy-haul combination trucks are typically used 485 

for radioactive material shipments.  The truck accident rates are computed for each state based on 486 

statistics compiled by the Federal Highway Administration, Office of Motor Carriers, from 1994 487 

to 1996.  A fatality caused by an accident is the death of a member of the public who is killed 488 

instantly or dies within 30 days due to the injuries sustained in the accident. 489 

For offsite truck transportation, separate accident rates and accident fatality risks were used for 490 

rural, suburban, and urban population zones.  The values selected were the “mean” accident and 491 

fatality rates given in ANL/ESD/TM-150 (Saricks and Tompkins 1999) under interstate, primary, 492 

and total categories for rural, suburban, and urban population zones, respectively.  The accident 493 

rates were 3.15, 3.52, and 3.66 per 10 million truck kilometers, and the fatality rates were 0.88, 494 

1.49, and 2.32 per 100 million truck kilometers for rural, suburban, and urban zones, 495 

respectively. 496 

For DOE safe secure trailer truck transport, the DOE operational experience between 1984 and 497 

1999 was used.  The mean probability of an accident requiring towing of a disabled trailer truck 498 

was about 6 per 100 million kilometers (DOE 2000).  The number of safe and secure trailer 499 

accidents is too small to support allocating this overall rate among the various types of routes 500 

(interstate, primary, others) used in the accident analysis.  Therefore, data for the relative rate of 501 

accidents on these route types, or influence factor, provided in Determination of Influence Factor 502 

and Accident Rates for Armored Tractor/Safe Secure Trailer (Phillips, Claus, and Blower 1994), 503 

was used to estimate accident frequencies for rural, urban, and suburban transports.  Accident 504 

fatalities for the safe secure trailer transports were estimated using the commercial truck transport 505 

fatality per accident ratios within each zone. 506 

For local and regional transport, New Mexico State accident and fatality rates were used.  The 507 

data were provided in ANL/ESD/TM-150 (Saricks and Tompkins 1999).  The rates used were 508 

1.13 accidents per 10 million truck kilometers and 1.18 fatalities per 100 million truck 509 

kilometers. 510 

K.6.3 Accident Severity Categories and Conditional Probabilities 511 

Accident severity categories for potential radioactive waste transportation accidents are described 512 

in the Radioactive Material Transportation Study (NRC 1977) for radioactive waste in general 513 

and in the Modal Study (NRC 1987) and the Reexamination Study (NRC 2000) for spent nuclear 514 

fuel.  The methods described in the Modal Study and the Reexamination Study are applicable to 515 

transportation of radioactive materials in a Type B spent fuel cask.  The accident severity 516 

categories presented in the Radioactive Material Transportation Study would be applicable to all 517 

other waste transported offsite. 518 

The Radioactive Material Transportation Study (NRC 1977) originally was used to estimate 519 

conditional probabilities associated with accidents involving transportation of radioactive 520 

materials.  The Modal Study and the Reexamination Study (NRC 1987, 2000) are initiatives taken 521 
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by NRC to refine more precisely the analysis presented in Radioactive Material Transportation 522 

Study for spent nuclear fuel shipping casks. 523 

Whereas the Radioactive Material Transportation Study (NRC 1977) analysis was primarily 524 

performed using best engineering judgments and presumptions concerning cask response, the 525 

later studies rely on sophisticated structural and thermal engineering analysis and a probabilistic 526 

assessment of the conditions that could be experienced in severe transportation accidents.  The 527 

latter results are based on representative spent nuclear fuel casks assumed to have been designed, 528 

manufactured, operated, and maintained according to national codes and standards.  Design 529 

parameters of the representative casks were chosen to meet the minimum test criteria specified in 530 

10 CFR Part 71.  The study is believed to provide realistic, yet conservative, results for 531 

radiological releases under transport accident conditions. 532 

In the Modal Study and the Reexamination Study, potential accident damage to a cask is 533 

categorized according to the magnitude of the mechanical forces (impact) and thermal forces 534 

(fire) to which a cask may be subjected during an accident.  Because all accidents can be 535 

described in these terms, severity is independent of the specific accident sequence.  In other 536 

words, any sequence of events that results in an accident in which a cask is subjected to forces 537 

within a certain range of values is assigned to the accident severity region associated with that 538 

range.  The accident severity scheme is designed to take into account all potential foreseeable 539 

transportation accidents, including accidents with low probability but high consequences, and 540 

those with high probability but low consequences. 541 

As discussed earlier, the accident consequence assessment considers the potential impacts of 542 

severe transportation accidents.  In terms of risk, the severity of an accident must be viewed in 543 

terms of potential radiological consequences, which are directly proportional to the fraction of 544 

the radioactive material within a cask that is released to the environment during the accident.  545 

Although accident severity regions span the entire range of mechanical and thermal accident 546 

loads, they are grouped into accident categories that can be characterized by a single set of 547 

release fractions and are, therefore, considered together in the accident consequence assessment.  548 

The accident category severity fraction is the sum of all conditional probabilities in that accident 549 

category. 550 

For the accident risk assessment, accident “dose risk” was generically defined as the product of 551 

the consequences of an accident and the probability of occurrence of that accident, an approach 552 

consistent with the methodology used by RADTRAN 5 computer code.  The RADTRAN 5 code 553 

sums the product of consequences and probability over all accident categories to obtain a 554 

probability-weighted risk value referred to in this appendix as “dose risk,” which is expressed in 555 

units of person-rem. 556 

K.6.4 Atmospheric Conditions 557 

Because it is impossible to predict the specific location of an offsite transportation accident, 558 

generic atmospheric conditions were selected for the risk and consequence assessments.  On the 559 

basis of observations from National Weather Service surface meteorological stations at over 560 

177 locations in the United States, on an annual average, neutral conditions (Pasquill Stability 561 

Classes C and D) occur 58.5 percent of the time, and stable (Pasquill Stability Classes E and G) 562 
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and unstable (Pasquill Stability Classes A and B) conditions occur 33.5 percent and 8 percent of 563 

the time, respectively (DOE 2002a).  The neutral weather conditions predominate in each season, 564 

but most frequently in the winter (nearly 60 percent of the observations). 565 

Neutral weather conditions (Pasquill Stability Class D) compose the most frequently occurring 566 

atmospheric stability condition in the United States and are thus most likely to be present in the 567 

event of an accident involving a radioactive waste shipment.  Neutral weather conditions are 568 

typified by moderate windspeeds, vertical mixing within the atmosphere, and good dispersion of 569 

atmospheric contaminants.  Stable weather conditions are typified by low windspeeds, very little 570 

vertical mixing within the atmosphere, and poor dispersion of atmospheric contaminants.  The 571 

atmospheric condition used in RADTRAN 5 is an average weather condition that corresponds to 572 

a stability class spread between Class D (for near distance) and Class E (for farther distance). 573 

The accident consequences for the maximum reasonably foreseeable accident (an accident with 574 

likelihood of occurrence greater than 1 in 10 million per year) were assessed under both stable 575 

(Class F with a windspeed of 1 meter per second [2.2 miles per hour]) and neutral (Class D with 576 

a windspeed of 4 meters per second [8.8 miles per hour]) atmospheric conditions.  These 577 

calculations provide an estimate of the potential dose to an individual and a population within a 578 

zone, respectively.  The individual dose would represent the MEI in an accident under worst-case 579 

weather conditions (stable condition, with minimum diffusion and dilution).  The population 580 

dose would represent an accident under average weather conditions. 581 

K.6.5 Radioactive Release Characteristics 582 

Radiological consequences were calculated by assigning radionuclide release fractions on the 583 

basis of the type of waste, the type of shipping container, and the accident severity category.  The 584 

release fraction is defined as the fraction of the radioactivity in the container that could be 585 

released to the atmosphere in a given severity of accident.  Release fractions vary according to 586 

material type and the physical or chemical properties of the radioisotopes.  Most solid 587 

radionuclides are nonvolatile and are, therefore, relatively nondispersible. 588 

Representative release fractions were developed for each waste and container type on the basis of 589 

DOE and NRC reports (DOE 1994, 2002b, 2003a; NRC 1977, 2000).  The severity categories 590 

and corresponding release fractions provided in the NRC documents cover a range of accidents 591 

from no impact (zero speed) to impacts with speed in excess of 120 miles (193 kilometers) per 592 

hour onto an unyielding surface.  Traffic accidents that could occur at the LANL site would be of 593 

minor impact due to lower local speed, with no release potential. 594 

For radioactive materials transported in a Type B cask, the particulate release fractions were 595 

developed consistent with the models in the Reexamination Study (NRC 2000) and adapted in the 596 

West Valley Demonstration Project Waste Management Environmental Impact Statement 597 

(DOE 2003b).  For materials transported in Type A containers (such as 55-gallon [208-liter] 598 

drums, boxes, and soft liners), the fractions of radioactive material released from the shipping 599 

container were based on recommended values from Radioactive Material Transportation Study 600 

and DOE Handbook on Airborne Release and Respirable Fractions (NRC 1977, DOE 1994).  601 

For contact-handled and remote-handed transuranic waste, the release fractions corresponding to 602 
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the Radioactive Material Transportation Study severity categories (NRC 1977) and adapted in 603 

the WIPP Supplemental Environmental Impact Statement were used (DOE 1997, 2002b). 604 

K.6.6 Acts of Sabotage or Terrorism 605 

In the aftermath of the tragic events of September 11, 2001, DOE is continuing to assess 606 

measures that it could take to minimize the risk or potential consequences of radiological 607 

sabotage.  Acts of sabotage and terrorism have been evaluated for spent nuclear fuel and high-608 

level radioactive waste shipments (DOE 1996, 2002a).  The spectrum of accidents considered 609 

range from direct attack on the cask from afar to hijacking and exploding the shipping cask in an 610 

urban area.  Both of these actions would result in damaging the cask and its contents and 611 

releasing radioactive materials.  The fraction of the materials released is dependent on the nature 612 

of the attack (type of explosive or weapons used).  The sabotage event was assumed to occur in 613 

an urbanized area.  The accident was assumed to involve a rail-sized cask containing high-level 614 

waste.  DOE’s evaluation of sabotage of a rail-size cask containing spent nuclear fuel in the 615 

Environmental Impact Statement for a Geological Repository for the Disposal of Spent Nuclear 616 

Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada (Yucca 617 

Mountain EIS) calculated an MEI dose (at 460 feet [140 meters]) of 40 rem.  This dose increased 618 

the risk of a fatal cancer to the MEI by 2 percent (DOE 2002a).  This estimate of risk bounds the 619 

risks from an act of sabotage or terrorism involving the radioactive material transported under all 620 

alternatives in this SWEIS. 621 

K.7 Risk Analysis Results  622 

Per-shipment risk factors have been calculated for the collective populations of exposed persons 623 

and for the crew for all anticipated routes and shipment configurations.  Radiological risks are 624 

presented in doses per-shipment for each unique route, material, and container combination.  625 

Radiological risk factors per-shipment for incident-free transportation and accident conditions for 626 

the offsite disposal locations are presented in Table K–3.  Table K–4 presents the radiological 627 

risk factors per-shipments for travel on two route segments between LANL and Santa Fe.  This 628 

analysis was performed to be consistent with those evaluated in the 1999 SWEIS (DOE 1999a).  629 

All radioactive material transports would pass through the LANL to Pojoaque route segment, and 630 

those that would be destined for the Nevada Test Site, WIPP, Savannah River Site, and Pantex 631 

would pass through the second segment; that is, Pojoaque to Santa Fe.  Therefore, the 632 

populations in these route segments would receive the maximum impacts. 633 

In these tables, for incident-free transportation, both dose and LCF risk factors are provided for 634 

the crew and exposed population.  The radiological risks would result from potential exposure of 635 

people to external radiation emanating from the packaged radioactive materials.  The exposed 636 

population includes the off-link public (people living along the route), on-link public (pedestrian 637 

and car occupants along the route) and public at rest and fuel stops.  Doses are calculated for the 638 

crew and public (people living along the route, pedestrians and drivers along the route, and the 639 

public at rest and fueling stops).  For onsite shipments, the stop dose (doses to the public at rest 640 

and refueling stops) is set at zero, because a truck is not expected to stop during a shipment that 641 

takes less than an hour.  For transportation accidents, the risk factors are given for both the 642 

radiological, in terms of potential LCF in the exposed population, and the nonradiological, in 643 
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terms of number of traffic fatalities.  The LCF represents the number of additional latent fatal 644 

cancers among the exposed population. 645 

Table K–3  Risk Factors per Truck Shipment of Radioactive Material 646 

Incident-Free Accident 

Waste 
Materials 

Transport 
Origin or 

Destination 

Crew 
Dose 

(person- 
rem) 

Crew Risk 
(LCF) 

Population 
Dose  

(person 
rem) 

Population 
Risk 

(LCF) 

Radiological 
Risk  

(LCF) 

Non-
radiological 
Risk (traffic 
 fatalities) 

LLW (B) a 0.0124 7.46 × 10-6 0.00392 2.35 × 10-6 1.67 × 10-8 0.0000249 

LLW (D) b 0.0149 8.97 × 10-6 0.00664 3.99 × 10-6 2.18 × 10-8 0.0000249 

High activity c  0.0124 7.46 × 10-6 0.00392 2.35 × 10-6 1.67 × 10-8 0.0000249 

LLW (RH) d 0.0108 6.49 × 10-6 0.00203 1.22 × 10-6 3.28 × 10-13 0.0000249 

DD&D bulk e 0.00137 8.21 × 10-7 0.000274 1.64 × 10-7 1.80 × 10-10 0.0000249 

LSA 

Nevada Test 
Site 

0.00137 8.21 × 10-7 0.000274 1.64 × 10-7 1.30 × 10-8 0.0000249 

LSA 0.00118 7.06 × 10-7 0.000234 1.40 × 10-7 9.63 × 10-9 0.0000211 

DD&D bulk e 0.00118 7.06 × 10-7 0.000234 1.40 × 10-7 1.34 × 10-10 0.0000211 

LLW (B) a 0.0107 6.41 × 10-6 0.00334 2.01 × 10-6 1.41 × 10-8 0.0000211 

LLW (D) b 

Commercial f 

0.0129 7.71 × 10-6 0.00567 3.40 × 10-6 1.84 × 10-8 0.0000211 

CH-TRU 0.0228 0.0000137 0.00725 4.35 × 10-6 3.30 × 10-11 0.0000143 

RH-TRU 

WIPP 

0.0346 0.0000208 0.00919 5.51 × 10-6 7.66 × 10-13 0.0000143 

SNM Pantex 0.00637 3.82 × 10-6 0.00726 4.36 × 10-6 9.23 × 10-11 1.73 × 10-6 

SNM LLNL 0.00349 2.09 × 10-6 0.00396 2.37 × 10-6 3.56 × 10-10  4.83 × 10-6 

SNM Y-12 0.00459 2.75 × 10-6 0.00529 3.18 × 10-6 1.01 × 10-15 6.94 × 10-6 

SNM SRS 0.0260 1.56 × 10-5 0.0302 1.81 × 10-5 8.89 × 10-10 8.08 × 10-6 

SNM NTS 0.00240 1.44 × 10-6 0.00281 1.68 × 10-6 2.76 × 10-10 3.50 × 10-6 

PuO2 
g SRS 0.00785 4.71 × 10-6 0.00804 4.82 × 10-6 4.35 × 10-8 8.08 × 10-6 

PuO2 
h SRS 0.0393 0.0000236 0.0270 0.0000162 9.25 × 10-8 8.08 × 10-6 

U-233 i, j ORNL 0.0516 0.000031 0.0705 0.000042 1.25 × 10-9 6.94 × 10-6 

U-233 i NTS 0.0435 0.000026 0.0371 0.000022 4.91 × 10-10 3.50 × 10-6 

U-233R k WIPP 0.0346 0.0000208 0.00919 5.51 × 10-6 1.61 × 10-11 0.0000143 

LCF = latent cancer fatality, LLW = low-level radioactive waste, RH = remote-handled, DD&D = decontamination, 
decommissioning, and demolition, LSA = low specific activity waste, CH = contact-handled, TRU = transuranic waste, 
WIPP = Waste Isolation Pilot Plant, LLNL = Lawrence Livermore National Laboratory, NTS = Nevada Test Site, 
Y-12 = Y-12 Complex in Oak Ridge, SNM = special nuclear material, PuO2 = plutonium dioxide, SRS = Savannah River 
Site, U-233 = Uranium-233. 
a Low-level radioactive waste transported in Type A B-25 boxes. 
b Low-level radioactive waste transported in 55-gallon (208-liter) drums. 
c High activity low-level radioactive waste containing more than 10 nanocuries per gram of transuranic waste transported in 

Type A, B-25 boxes.  This waste is comparable to Class B or Class C of 10 CFR Part 61 waste classification. 
d Remote-handled low-level radioactive waste transported in 55-gallon (208-liter) drums. 
e Decommissioning and demolition bulk managed waste, with a radioactive inventory of equivalent 0.0001 curies of 

plutonium-239 per cubic yard. 
f Commercial site is in Utah. 
g Polished plutonium oxide (very low decay impurities). 
h Unpolished plutonium oxide (high concentration of decay impurities). 
i Uranium-233 oxide and metal suitable for the support of criticality experiment programs with very low uranium-232 

impurities. 
j Uranium-233 oxide that is currently at LANL and is considered surplus material to be shipped to ORNL for processing for 

disposal. 
k Uranium-233 oxide residue that is contaminated with plutonium and to be disposed as RH-TRU waste at WIPP. 

647 
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Table K–4  Risk Factors per Truck-Shipment of Radioactive Material at Nearby Routes 647 

Incident-Free Accident 

Waste 
Materials 

Transport 
Route 

Segment 

Crew Dose 
(person- 

rem) 
Crew Risk 

(LCF) 

Population 
Dose  

(person rem) 

Population 
Risk 

(LCF) 

Radiological 
Risk  

(LCF) 

Non-
radiological 
Risk (traffic 
 fatalities) 

LLW (B) a 0.000309 1.85 × 10-7 0.0000938 5.63 × 10-8 3.95 × 10-10 7.34 × 10-7 

LLW (D) b 0.000371 2.23 × 10-7 0.000159 9.55 × 10-8 5.16 × 10-10 7.34 × 10-7 

High activity c  0.000309 1.85 × 10-7 0.0000938 5.63 × 10-8 3.95 × 10-10 7.34 × 10-7 

LLW (RH) d 0.000269 1.61 × 10-7 0.0000486 2.92 × 10-8 4.84 × 10-15 7.34 × 10-7 

DD&D bulk e 0.0000340 2.04 × 10-8 6.56×10-6 3.94 × 10-9 2.66 × 10-12 7.34 × 10-7 

LSA 0.0000340 2.04 × 10-8 6.56×10-6 3.94 × 10-9 1.92 × 10-10 7.34 × 10-7 

CH-TRU 0.00118 7.08 × 10-7 0.000384 2.30 × 10-7 4.25 × 10-12 7.34 × 10-7 

RH-TRU 0.00179 1.08 × 10-6 0.000486 2.92 × 10-7 9.87 × 10-14 7.34 × 10-7 

SNM f 0.000298 1.79 × 10-7 0.000336 2.02 × 10-7 5.92 × 10-12 8.33 × 10-8 

PuO2 
g 0.000090 5.40 × 10-8 0.000090 5.4  × 10-8 2.89 × 10-10 8.33 × 10-8 

PuO2
 h  0.00045 2.70 × 10-7 0.00030 1.80 × 10-7 6.16 × 10-10 8.33 × 10-8 

U-233 

LANL to 
Pojoaque 

0.00067 4.02 × 10-7 0.000889 5.33 × 10-7 1.05 × 10-11 8.33 × 10-8 

LLW (B) a 0.000517 3.10 × 10-7 0.000154 9.22v× 10-8 6.31 × 10-10 1.23 × 10-6 

LLW (D) b 0.000622 3.73 × 10-7 0.000261 1.56 × 10-7 8.25 × 10-10 1.23 × 10-6 

High activity c  0.000517 3.10 × 10-7 0.000154 9.22 × 10-8 6.31 × 10-10 1.23 × 10-6 

LLW (RH) d 0.000450 2.70 × 10-7 0.0000797 4.78 × 10-8 5.62 × 10-15 1.23 × 10-6 

DD&D bulk e 0.0000569 3.42 × 10-8 0.0000108 6.45 × 10-9 3.09 × 10-12 1.23 × 10-6 

LSA 0.0000569 3.42 × 10-8 0.0000108 6.45 × 10-9 2.23 × 10-10 1.23 × 10-6 

CH-TRU 0.00198 1.19 × 10-6 0.000629 3.77 × 10-7 4.94 × 10-12 1.23 × 10-6 

RH-TRU 0.00300 1.80 × 10-6 0.000797 4.78 × 10-7 1.15 × 10-13 1.23 × 10-6 

SNM f 0.000500 3.00 × 10-7 0.000552 3.31 × 10-7 1.45 × 10-11 1.40 × 10-7 

PuO2
 g 0.000151 9.05 × 10-8 0.000138 8.28 × 10-8 8.49 × 10-10 1.40 × 10-7 

PuO2
 h 0.000754 4.53 × 10-7 0.000493 2.96 × 10-7 1.81 × 10-9 1.40 × 10-7 

U-233 

Pojoaque to 
Santa Fe i 
 

0.00112 6.74 × 10-7 0.00146 8.73× 10-7 3.10 × 10-11 1.40 × 10-7 

LCF = latent cancer fatality, LLW = low-level radioactive waste, RH = remote-handled, DD&D = decontamination, 
decommissioning, and demolition, LSA = low specific activity waste, CH = contact-handled, TRU = transuranic waste, 
SNM = special nuclear material, PuO2 = plutonium dioxide, U-233 = uranium-233. 
a Low-level radioactive waste transported in Type A B-25 boxes. 
b Low-level radioactive waste transported in 55-gallon (208-liter) drums. 
c High activity low-level radioactive waste containing more than 10 nanocuries per gram of transuranic waste transported in 

Type A, B-25 boxes.  This waste is comparable to Class B or Class C of 10 CFR Part 61 waste classification. 
d Remote-handled low-level radioactive waste transported in 55-gallon (208-liter) drums. 
e Decommissioning and demolition bulk managed waste, with a radioactive inventory of equivalent 0.0001 curies of 

plutonium-239 per cubic yard. 
f Calculations are based on the shipment transport index of 5.  Transport indices for SNM shipments are 1 and 5, as explained 

in Section K.5.1. 
g Polished plutonium oxide (very low decay impurities). 
h Unpolished plutonium oxide (high concentration of decay impurities). 
i Shipments pass through the Santa Fe bypass (New Mexico 599) to Interstate 25. 
 

 648 
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Both the radiological dose risk factor and the nonradiological risk factor for transportation 649 

accidents are presented in Tables K–3 and K–4.  The radiological and nonradiological accident 650 

risk factors are provided in terms of potential fatalities per shipment.  The radiological risks are 651 

in terms of LCFs.  For the population, the radiological risks were calculated by multiplying the 652 

accident dose risks by the health risk factor of 6 × 10-4 latent cancer fatalities per person-rem of 653 

exposure.  The nonradiological risk factors are nonoccupational traffic fatalities resulting from 654 

transportation accidents. 655 

As stated earlier (see Section K.6.3), the accident dose is called “dose risk” because the values 656 

incorporate the spectrum of accident severity probabilities and associated consequences (such as 657 

dose).  The accident dose risks are very low because accident severity probabilities (the 658 

likelihood of accidents leading to confinement breach of a package or shipping cask and release 659 

of its contents) are small, and the content and form of the wastes (solid dirt-like contamination) 660 

are such that would lead to nondispersible and mostly noncombustible release.  Although persons 661 

reside in a 50-mile (80-kilometer) radius along the transportation route, they are generally quite 662 

far from the route.  Because RADTRAN 5 uses an assumption of homogeneous population, it 663 

would greatly overestimate the actual doses. 664 

At LANL, radioactive materials are transported both on site, between the Technical Areas (TAs), 665 

and off site to multiple locations.  Onsite transport constitutes the majority of activities that are 666 

part of routine operations in support of various programs.  The radioactive materials transported 667 

onsite between TAs are mainly of limited quantities, short travel distances, and frequently on 668 

closed roads.  The impacts of these activities are part of the normal operations at these areas.  For 669 

example, worker dose from handling and transporting the radioactive materials are included as 670 

part of operational activities.  Specific analyses performed in the 1999 SWEIS (DOE 1999a) 671 

indicated that the projected collective radiation dose for LANL drivers from a projected 672 

10,750 onsite shipments to be 10.3 person-rem per year, or on the average, less than one millirem 673 

per transport.  Review of the onsite radioactive materials transportation within the last 4 years 674 

indicates a much smaller number of shipments than those projected in the 1999 SWEIS.  675 

Therefore, the 1999 SWEIS projection of impacts would envelop the impacts for the routine 676 

onsite transportation.  The nonroutine onsite transport activities, such as waste transport from 677 

facility decommissioning and demolition or from MDA remediation, were evaluated and 678 

presented in the SWEIS where applicable. 679 

Offsite transports would occur using both trucks and air freight.  Materials transported by air 680 

freight would be similar in number, type, and forms as those considered in the 1999 SWEIS, and 681 

would hence result in similar impacts.  The aircrew dose from air freight radioactive transport 682 

was estimated at 2.4 person-rem per year (DOE 1999a).  Therefore, only truck (both commercial 683 

and DOE safe secure trailer) transport is analyzed here.  The 1999 SWEIS provides a 684 

comprehensive listing of various radioactive material types, forms, origin-destination, quantities 685 

and the projected number of shipments.  The radioactive materials transported included tritium, 686 

plutonium, uranium (both depleted and enriched), offsite source recovery project sealed sources, 687 

medical isotopes, small quantities of activation products, low-level radioactive waste, and 688 

transuranic waste.  The specific origins-destinations, except for Rocky Flats, are expected to be 689 

applicable for future transports.  For analysis purposes in this SWEIS, the focus was on those 690 

origins-destinations that would have the greatest effect, including Pantex and Savannah River 691 
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Site (for plutonium transports) and waste disposal sites (such as the Nevada Test Site, a 692 

commercial site in Utah, and WIPP).  Transports of other radioactive materials would remain 693 

similar to those projected in the 1999 SWEIS. 694 

Table K–5 provides the estimated number of shipments for various materials under each 695 

alternative.  In addition, this table provides the estimated number of shipments from activities 696 

associated with the MDA removal and capping options and those resulting from increase in pit 697 

production from 20 to 80 pits per year.  The waste shipments under the No Action Alternative 698 

include those expected to be generated during LANL operations over the next 10 years (between 699 

2007 and 2016), baseline remediation of MDAs, and transport of transuranic wastes currently 700 

stored above ground.  The shipments under the Expanded Operations Alternative include 701 

operational wastes, the TA-18 and TA-21 decommissioning and demolition wastes, demolition 702 

and refurbishment wastes from implementation of selected project-specific actions as detailed in 703 

Appendices G and H, and a range of generated wastes from remediation options on MDAs as 704 

detailed in Appendix I.  The MDA remediation options include capping and remediation, and 705 

removal and remediation of various MDAs and other potential release sites under the Consent 706 

Order.  The shipments under the Reduced Operations Alternative include generated wastes from 707 

LANL operations, the TA-18 decommissioning and demolition activities, and baseline 708 

remediation of MDA activities.  For the remediation options for MDAs, see Appendix I.  In 709 

addition, Table K-5 provides the required number of shipments of special nuclear material in 710 

support of pit production and Advanced Recovery and Integrated Extraction System, 711 

uranium-233 for the criticality safety program, and polished plutonium oxides for the mixed 712 

oxide fabrication program under each alternative, as applicable. 713 

LANL currently possess about 16.5 pounds (7.5 kilograms) of uranium-233 metal and oxides.  714 

The impacts of shipping about 9.9 to 11 pounds (4.5 to 5 kilograms) of these materials to 715 

Oak Ridge National Laboratory for processing and disposition are evaluated in the LANL 716 

SWEIS.  Further investigation of the uranium-233 needs has identified that 6.2 pounds 717 

(2.8 kilograms) are considered surplus, of which 0.5 pounds (240 grams) may not meet 718 

acceptance requirements at Oak Ridge National Laboratory.  The revised requirement reduces the 719 

number of uranium-233 shipments to Oak Ridge, and therefore the current analysis encompasses 720 

the impacts of the proposal to transport a lesser quantity.   721 

In order to provide flexibility for potential disposition of all surplus uranium-233 at WIPP, per 722 

shipment and total transportation impacts for shipment of 6.2 pounds (2.8 kilograms) 723 

uranium-233 to WIPP is provided in this appendix.  The surplus materials are assumed to be 724 

packaged in pipe overpack containers and shipped as remote-handled transuranic waste.  Pipe 725 

overpack containers could be transported in either of two certified casks; 10 drums per cask 726 

could be transported in the CNS10-160 B or 3 drums per cask could be transported in the 727 

RH-72B.  For purposes of analysis, it was assumed that the RH-72B cask, which results in a 728 

higher number of shipments, would be used.  The per-shipment doses and risks to the transport 729 

crew and the population are provided in Table K–3.  Use of RH-72B cask would require a total 730 

of 63 shipments.  Therefore, the total dose to the crew and population would be 2.18 and 731 

0.58 person-rem, respectively.  This is small fraction of the total dose under any one of the 732 

alternatives analyzed. 733 

 734 
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Table K–5  Estimates of the Number of Radioactive Shipments Under Each Alternative 735 

and Selected Activities 736 

Number of Shipments 

Radioactive Materials Miscellaneous 
Alternative 
(Activities) LSA 

DD&D 
 Bulk 

LLW 
(B) a 

High 
Activity b 

LLW-
RH c 

Mixed 
LLW TRU d SNM  PuO2 Hazardous Others e 

No Action  624 812 9,217 312 0 196 1,460 958 20 946 10,778 

Reduced 
Operations 

624 812 7,883 312 0 196 1,460 958 20 932 10,778 

Expanded 
Operations f 

1,436-
49,940 

9,538 9,919 3,418-
36,521 

196- 
856 

297-
9,019 

2,405-
5,044 

1,558 50 2,781-
4,749 

35,419-
41,506 

Expanded Operations 
(without MDA 
Remediation) g 

681 9,538 9,919 3,418 196 240 2,397 1,558 50 1,000 31,856 

 (MDA 
 Remediation) h  

755-
49,259 

0 0 0- 
33,103 

0- 
660 

57- 
8,779 

8-
2,647 

0 0 1,781-
3,749 

3,563- 
9,650 

 (Increase in 
 Pit Production) i 

0 0 701 0 0 6 246 600 0 0 0 

LSA = low specific activity, DD&D = decontamination, decommissioning, and demolition, LLW = low-level radioactive waste, 
RH = remote handled, TRU = transuranic waste, SNM = special nuclear material, PuO2 = plutonium dioxide. 
a Low-level radioactive waste transported in drums or Type A, B-25 boxes.  The values here also include shipments of evaporator 

bottoms from Radioactive Liquid Waste Treatment Facility to an offsite location and the returned dried wastes. 
b High activity low-level radioactive waste containing more than 10 nanocuries per gram of transuranic waste transported in Type A, 

B-25 boxes.  This waste is comparable to Class B or Class C of 10 CFR Part 61 waste classification.  This waste is generated during 
MDA waste retrieval, and from decontamination and demolishing of some of the buildings.  The shipments also include one shipment 
of strontium-90 radioisotope thermoelectric generators under all alternatives. 

c Remote-handled low-level radioactive waste transported in 55-gallon (208-liter) drums. 
d The sum of remote-handled and contact-handled transuranic waste shipments. 
e Others include industrial, sanitary, and asbestos wastes. 
f The range of values represent the estimated number of shipments for options of capping and remediation and removal and remediation 

of all MDAs. 
g    Expanded Operations Alternative with baseline MDA remediation (without capping or removal). 
h  The range values represent the estimated number of shipments for options of capping and removal of all MDAs.   
i The waste shipment values presented are based on the differences between the No Action and the Expanded Operation Alternatives’ 

projected waste volumes for routine operation. 
 

Table K–6 shows the risks of transporting radioactive materials under each alternative, and for 737 

the MDA remediation options and the increased pit production activities.  The risks are 738 

calculated by multiplying the previously given per-shipment factors by the number of shipments 739 

over the duration of the program and, for radiological doses, by the health risk conversion 740 

factors.  The risks are for the total offsite transport of the radioactive materials between 2007 and 741 

2016.  The risks to the individuals and population from transport of radioactive materials beyond 742 

2016 would be slightly greater than those provided under the No Action Alternative. 743 

The values presented in Table K–6 show that the total radiological risks (the product of 744 

consequence and frequency) are very small under all alternatives.  It should be noted that the 745 

maximum annual dose to a transportation worker would be 100 millirem per year, unless the 746 

individual is a trained radiation worker who would have an administratively controlled annual 747 

dose limit of 2,000 millirem (DOE 1999b).  The potential for a trained radiation worker to 748 

develop a latent fatal cancer from the maximum annual exposure is 0.0012 (about 1 chance in 749 

800).  Therefore, no individual transportation worker would be expected to develop a latent fatal 750 

cancer from exposures during the activities under all alternatives. 751 

752 
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Table K–6  Ten-Year Risks of Transporting Radioactive Materials Under Each Alternative 752 

and Selected Activities 753 

Incident-Free Accident 

Crew Population 

Transport Segments 

Offsite 
Disposal 
Option a 

Number 
 of 

Shipments 

Round Trip 
Kilometers 
Traveled 
(million) 

Dose 
(person-

rem) Risk b 

Dose 
(person-

rem) Risk b 

Radio- 
logical 
 Risk b 

Nonradio- 
logical  
Risk b 

No Action 

LANL to Pojoaque 13,599 0.85 5.04 0.00303 1.81 0.00109 3.9×10-6 0.0093 

Pojoaque to Santa Fe 13,599 1.15 8.77 0.00526 3.29 0.00198 7.1×10-6 0.0164 

Total 

NTS 

13,599 31.88 163.75 0.09825 58.37 0.03502 0.00017 0.3041 

LANL to Pojoaque 13,599 0.85 5.04 0.00303 1.81 0.00109 3.9×10-6 0.0093 

Pojoaque to Santa Fe 2,893 c 0.30 3.89 0.00233 1.85 0.00111 1.1×10-6 0.0032 

Total 

Commercial 

13,599 28.16 147.30 0.08838 52.99 0.03179 0.00014 0.263 

Reduced Operations 

LANL to Pojoaque 12,265 0.76 4.63 0.00278 1.69 0.00101 3.4×10-6 0.0088 

Pojoaque to Santa Fe 12,265 1.05 8.08 0.00485 3.09 0.00185 6.2×10-6 0.0147 

Total 

NTS 

12,265 28.54 147.17 0.08830 53.14 0.03188 0.00015 0.271 

LANL to Pojoaque 12,265 0.76 4.63 0.00278 1.69 0.00101 3.4×10-6 0.0088 

Pojoaque to Santa Fe 2,893 c 0.30 3.89 0.00233 1.85 0.00111 1.1×10-6 0.0032 

Total 

Commercial 

12,265 25.28 133.05 0.07983 48.53 0.02912 0.00013 0.235 

Expanded Operations (with MDA Removal Option) 

LANL to Pojoaque 122,445 7.62 25.94 0.01556 8.14 0.00488 0.000032 0.089 

Pojoaque to Santa Fe 122,445 9.70 43.46 0.02608 13.31 0.00799 0.000047 0.149 

Total 

NTS 

122,445 299.94 910.31 0.54619 286.77 0.17206 0.0016 2.96 

LANL to Pojoaque 122,445 7.62 25.94 0.01556 8.14 0.00488 0.000032 0.089 

Pojoaque to Santa Fe 44,205 c 3.52 30.37 0.01822 9.79 0.00587 0.000024 0.0532 

Total 

Commercial 

122,445 272.76 866.16 0.51970 273.62 0.16417 0.0014 2.67 

Expanded Operations (with MDA Capping Option) 

LANL to Pojoaque 28,817 1.79 8.04 0.00482 2.84 0.00171 5.7×10-6 0.0205 

Pojoaque to Santa Fe 28,817 2.31 13.47 0.00808 4.64 0.00278 9.8×10-6 0.0343 

Total 

NTS 

28,817 69.28 255.88 0.15353 89.07 0.05344 0.00025 0.660 

LANL to Pojoaque 28,817 1.79 8.04 0.00482 2.84 0.00171 5.7×10-6 0.0205 

Pojoaque to Santa Fe 7,803 c 0.65 7.65 0.00459 2.98 0.00179 3.1×10-6 0.0085 

Total 

Commercial 

28,817 61.98 236.26 0.14175 82.86 0.04972 0.00022 0.580 

Expanded Operations (without  MDA Removal or Capping Options) 

LANL to Pojoaque 27,997 1.74 7.98 0.00479 2.83 0.00170 5.5×10-6 0.0199 

Pojoaque to Santa Fe 27,997 2.24 13.38 0.00803 4.62 0.00277 9.6×10-6 0.0333 

Total 

NTS 

27,997 67.24 253.96 0.15237 88.58 0.05315 0.00024 0.640 

LANL to Pojoaque 27,997 1.74 7.98 0.00479 2.83 0.00170 5.5×10-6 0.0199 

Pojoaque to Santa Fe 7,795 c 0.64 7.63 0.00458 2.97 0.00178 3.1×10-6 0.0085 

Total 

Commercial 

27,997 60.22 234.58 0.14075 82.44 0.04946 0.00021 0.563 
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Incident-Free Accident 

Crew Population 

Transport Segments 

Offsite 
Disposal 
Option a 

Number 
 of 

Shipments 

Round Trip 
Kilometers 
Traveled 
(million) 

Dose 
(person-

rem) Risk b 

Dose 
(person-

rem) Risk b 

Radio- 
logical 
 Risk b 

Nonradio- 
logical  
Risk b 

MDA Removal Option Activities 

LANL to Pojoaque 94,448 5.87 17.95 0.01077 5.31 0.00319 0.000026 0.069 

Pojoaque to Santa Fe 94,448 7.46 30.08 0.01805 8.70 0.00522 0.000037 0.088 

Total 

NTS 

94,448 232.70 656.35 0.39381 198.19 0.11892 0.0013 2.320 

LANL to Pojoaque 94,448 5.87 17.95 0.01077 5.31 0.00319 0.000026 0.069 

Pojoaque to Santa Fe 36,410 c 2.88 22.73 0.01364 6.82 0.00409 0.000021 0.034 

Total 

Commercial 

94,448 212.54 631.58 0.37895 191.18 0.11471 0.0012 2.100 

MDA Capping Option Activities 

LANL to Pojoaque 820 0.05 0.05 0.00003 0.01 0.00001 1.7×10-7 0.0006 

Pojoaque to Santa Fe 820 0.06 0.09 0.00005 0.02 0.00001 2.0×10-7 0.00076 

Total 

NTS 

820 2.04 1.92 0.00115 0.49 0.00029 0.00001 0.0203 

LANL to Pojoaque 820 0.05 0.05 0.00003 0.01 0.00001 1.7×10-7 0.00060 

Pojoaque to Santa Fe 8 c 0.0006 0.02 0.00001 0.005 0.000003 3.9×10-11 0.00001 

Total 

Commercial 

820 1.76 1.68 0.00101 0.42 0.00025 0.000008 0.0172 

Increase in Pit Production Activities 

LANL to Pojoaque 1,553 0.097 0.68 0.00041 0.36 0.00022 2.7×10-7 0.00075 

Pojoaque to Santa Fe 1,553 0.15 1.14 0.00068 0.59 0.00035 1.9×10-6 0.00125 

Total 

NTS 

1,553 3.63 18.0 0.01083 8.95 0.00537 0.000011 0.0239 

LANL to Pojoaque 1,553 0.097 0.68 0.00041 0.36 0.00022 2.7×10-7 0.00075 

Pojoaque to Santa Fe 879 c 0.08 0.79 0.00047 0.49 0.00029 1.4×10-6 0.00043 

Total 

Commercial 

1,553 3.39 16.87 0.01012 8.56 0.00514 9.6×10-6 0.0214 

NTS = Nevada Test Site, MDA = material disposal area. 
a Under this option, low-level radioactive waste would be shipped to either the Nevada Test Site or a commercial site in 

Utah.  Transuranic wastes would be shipped to WIPP.  Pantex, Y-12, Oak Ridge, Nevada Test site, Lawrence Livermore and the 
Savannah River Site would ship or receive special nuclear materials.  Also note that the number of shipments along the Pojoaque to 
Santa Fe segment would be lower when the commercial site in Utah is used as an offsite disposal option for low-level radioactive 
waste. 

b Risk is expressed in terms of latent cancer fatalities, except for the nonradiological risk, where it refers to the number of traffic 
accident fatalities. 

c Shipments of low-level radioactive waste to a commercial disposal site in Utah would not pass along the Pojoaque to Santa Fe segment 
of highway. 

 

Nonradiological accident risks (the potential for fatalities as a direct result of traffic accidents) 754 

present the greatest risks.  Considering that the transportation activities analyzed in this SWEIS 755 

would occur over a 10-year period and the average number of traffic fatalities in the United 756 

States is about 40,000 per year (DOT 2006), the traffic fatality risk under all alternatives would 757 

be very small. 758 

The risks to various exposed individuals under incident-free transportation conditions have been 759 

estimated for hypothetical exposure scenarios identified in Section K.5.3.  The estimated doses to 760 

workers and the public are presented in Table K–7.  Doses are presented on a per-event basis 761 

(person-rem per event), as it is unlikely that the same person would be exposed to multiple 762 

events; for those that could have multiple exposures, the cumulative dose could be calculated.  763 

The maximum dose to a crewmember is based on the same individual being responsible for 764 
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driving every shipment for the duration of the campaign.  Note that the potential exists for larger 765 

individual exposures if multiple exposure events occur.  For example, the dose to a person stuck 766 

in traffic next to a shipment of remote-handled transuranic waste for one-half hour is calculated 767 

to be 0.012 rem (12 millirem).  This is considered a one-time event for that individual. 768 

Table K–7  Estimated Dose to Maximally Exposed Individuals During  769 

Incident-Free Transportation Conditions 770 

Receptor Dose to Maximally Exposed Individual 

Workers 
 Crewmember (truck drivers) 2 rem per year a 

 Inspector 0.028 rem per event per hour of inspection 

Public 
 Resident (along the truck route) 3.0 × 10-7 rem per event 

 Person in traffic congestion 0.012 rem per event per one-half hour stop 

 Persons at a rest stop or gas station 0.00020 rem per event per hour of stop 

 Gas station attendant 0.00026 rem per event 
a  Maximum administrative dose control level per year for a trained radiation worker (truck crewmember). 
 

A member of the public residing along the route would likely receive multiple exposures from 771 

passing shipments.  The cumulative dose to this resident can be calculated assuming all 772 

shipments passed his or her home.  The cumulative dose is calculated assuming that the resident 773 

is present for every shipment and is unshielded at a distance of about 98 feet (30 meters) from the 774 

route.  Therefore, the cumulative dose depends on the number of shipments passing a particular 775 

point and is independent of the actual route being considered.  If one assumes the maximum 776 

resident dose provided in Table K–7 for all transports, then the maximum dose to this resident 777 

would be about 37 millirem if all radioactive materials were shipped via this route.  This dose 778 

corresponds to that for shipments under the Expanded Operations Alternative with the MDA 779 

Removal Option, which has an estimated number of shipments of about 122,450 over 10 years.  780 

This dose translates to less than 4 millirem per year, with a risk of developing a latent fatal 781 

cancer of 2.4 × 10-6 per year (or one chance in 41,700 that the exposed individual would develop 782 

a latent fatal cancer from exposure to all shipments over 10 years). 783 

The accident risk assessment and the impacts shown in Table K–6 take into account the entire 784 

spectrum of potential accidents, from a fender-bender to extremely severe accidents.  To provide 785 

additional insight into the severity of accidents in terms of the potential dose to a MEI and the 786 

public, an accident consequence assessment has been performed for a maximum reasonably 787 

foreseeable hypothetical transportation accident with a likelihood of occurrence greater than 1 in 788 

10 million per year.  The results, presented in Table K–6, include all conceivable accidents, 789 

irrespective of their likelihood. 790 

The following assumptions were used to estimate the consequences of maximum reasonably 791 

foreseeable offsite transportation accidents: 792 

• The accident is the most severe with the highest release fraction; high-impact and high-793 

temperature fire accident (highest severity category). 794 

• The individual is 330 feet (100 meters) downwind from a ground release accident. 795 
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• The individual is exposed to airborne contamination for 2 hours and ground 796 

contamination for 24 hours with no interdiction or cleanup.  A stable weather condition 797 

(Pasquill Stability Class F) with a wind speed of 1 meter per second (2.2 miles per hour) 798 

is considered. 799 

• The population is assumed at a uniform density to a radius of 50 miles (80 kilometers), 800 

and exposed to the entire plume passage and 7 days of ground exposure without 801 

interdiction and cleanup.  A neutral weather condition (Pasquill Stability Class D) with a 802 

wind speed of 4 meters per second (8.8 miles per hour) is considered.  Since the 803 

consequences are proportional to the population density, the accident is assumed to occur 804 

in an urban area with the highest density, see Table K–1. 805 

• The number of containers involved in the accident is listed in Table K–2.  When multiple 806 

Type B or shielded Type A shipping casks are transported in a shipment, a single cask is 807 

assumed to have failed in the accident.  It is unlikely that a severe accident would breach 808 

multiple casks. 809 

Table K–8 provides the estimated dose and risk to an individual and population from a 810 

maximum foreseeable truck or rail transportation accident with the highest consequences under 811 

each alternative and disposal option. 812 

Table K–8  Estimated Dose to the Population and to Maximally Exposed Individuals 813 

during Most Severe Accident Conditions 814 

Population a 
Maximally Exposed 

Individual b 

Alternative 

Material in the 
Accident With the 

Highest 
Consequences 

Likelihood 
of the 

Accident 
(per year) a 

Dose  
(person-

rem) 
Risk  

(LCF) 
Dose 
(rem) 

Risk 
(LCF) 

No Action  CH-TRU 1.9 × 10-7 310 0.186 0.0062 3.7 × 10-6 

Reduced Operations CH-TRU 1.9 × 10-7 310 0.186 0.0062 3.7 × 10-6 

Expanded Operations, MDA 
Removal Option 

CH-TRU 5.2 × 10-7 310 0.186 0.0062 3.7 × 10-6 

Expanded Operations, MDA 
Capping Option c 

CH-TRU 2.7 × 10-7 310 0.186 0.0062 3.7 × 10-6 

LCF = latent cancer fatality, CH-TRU = contact-handled transuranic waste, MDA = material disposal area. 
a The population doses, risks, and the likelihood of the accident are presented for an urban area on the transportation route.  

Population extends at a uniform density to a radius of 50 miles (80 kilometers).  The weather condition was assumed to be 
Pasquill Stability Class D with a wind speed of about 9 miles per hour (4 meters per second). 

b The individual is assumed to be 330 feet (100 meters) downwind from the accident and exposed to the entire plume of the 
radioactive release.  The weather condition is assumed to be Pasquill Stability Class F with a wind speed of 2.2 miles per hour 
(1 meter per second). 

c   The values presented here are also applicable to Expanded Operations without MDA removal or capping. 
 

K.8 Impact of Construction and Hazardous Material Transport 815 

This section evaluates the impacts of transporting materials required to construct new facilities, 816 

as well as nonradioactive and hazardous materials generated during each alternative.  The 817 

construction materials considered are concrete, cement, sand, gravel, dirt, and steel.  The impacts 818 

were evaluated based on the number of truck shipments required for each of the materials and the 819 
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distances from their point of origin to the LANL site.  The origins of construction materials were 820 

assumed to be at an average distance of 100 miles (160 kilometers) from the site.  The truck 821 

kilometers for all material shipments under each alternative were calculated by summing all of 822 

the activities from construction through closure (where applicable).  The truck accident and 823 

fatality rates were assumed to be those that were provided earlier for the onsite and local area 824 

transports.  Table K–9 summarizes the impacts in terms of total number of kilometers, accidents, 825 

and fatalities for all alternatives.  The results in Table K–9 indicate that there are no large 826 

differences in the impacts among all alternatives.  Under all alternatives, the expected potential 827 

traffic fatalities are very low. 828 

Table K–9  Estimated Impacts of Construction and Operational Material Transport 829 

Alternative 
Total Distance Traveled 

(kilometers) Number of Accidents Number of Fatalities 

No Action 5.67 × 106 0.64 0.070 

Reduced Operations 5.53 × 106 0.62 0.070 

Expanded Operations 

 Without MDA Capping or Removal 22.08 × 106 2.50 0.26 

  With MDA Capping 24.52 × 106 2.77 0.29 

  With MDA Removal 28.12 × 106 3.18 0.33 

MDA = material disposal area. 
Note:  To convert kilometers to miles, multiply by 0.6214. 
 

K.9 Conclusions 830 

Based on the results presented in the previous section, the following conclusions have been 831 

reached (see Tables K–5 through K–9): 832 

• It is unlikely that the transportation of radioactive waste would cause an additional 833 

fatality as a result of radiation either from incident-free operation or postulated 834 

transportation accidents. 835 

• The highest risk to the public would be under the Expanded Operations Alternative (with 836 

the MDA Removal Option) and the Nevada Test Site disposal site option, where about 837 

122,450 truck shipments of radioactive materials would be transported to the Nevada Test 838 

Site, WIPP, Pantex, Lawrence Livermore National Laboratory, Oak Ridge 839 

(Y-12 Complex and K-25), and the Savannah River Site. 840 

• The lowest risk to the public would be under the Reduced Operations Alternative and a 841 

commercial site disposal option, with about 12,270 truck shipments of radioactive 842 

materials to similar locations as those in the Expanded Operations Alternative. 843 

The nonradiological accident risks (the potential for fatalities as a direct result of traffic 844 

accidents) present the greatest risks.  The maximum risks would occur under the Expanded 845 

Operations Alternative (with the MDA Removal Option) and the Nevada Test Site disposal site 846 

option.  Considering that the transportation activities would occur over a 10-year period and that 847 

the average number of traffic fatalities in the United States is about 40,000 per year, the traffic 848 

fatality risks under all alternatives are very small. 849 
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K.10 Long-Term Impacts of Transportation 850 

The Yucca Mountain EIS (DOE 2002a) analyzed the cumulative impacts of the transportation of 851 

radioactive material, consisting of impacts of historical shipments of radioactive waste and spent 852 

nuclear fuel, reasonably foreseeable actions that include transportation of radioactive material, 853 

and general radioactive material transportation that is not related to a particular action.  The 854 

collective dose to the general population and workers was the measure used to quantify 855 

cumulative transportation impacts.  This measure of impact was chosen because it may be 856 

directly related to the LCFs using a cancer risk coefficient.  Table K–10 provides a summary of 857 

the total worker and general population collective doses from various transportation activities.  858 

The table shows that the impacts of this program are quite small compared with the overall 859 

transportation impacts.  The total collective worker dose from all types of shipments (historical, 860 

the alternatives, reasonably foreseeable actions, and general transportation) was estimated to be 861 

about 369,240 person-rem (222 LCFs) for the period 1943 through 2047 (104 years).  The total 862 

general population collective dose was also estimated to be about 338,620 person-rem 863 

(203 LCFs).  The majority of the collective dose for workers and the general population was due 864 

to the general transportation of radioactive material.  Examples of these activities are shipments 865 

of radiopharmaceuticals to nuclear medicine laboratories and shipments of commercial low-level 866 

waste to commercial disposal facilities.  The total number of LCFs estimated to result from 867 

radioactive material transportation over the period between 1943 and 2047 is 203.  Over this 868 

same period (104 years), approximately 31 million people would die from cancer, based on 869 

300,000 cancer fatalities per year.  It should be noted that the estimated number of 870 

transportation-related LCFs would be indistinguishable from other LCFs, and the 871 

transportation-related LCFs would be 0.0014 percent of the total number of LCFs. 872 

Table K–10  Cumulative Transportation-Related Radiological Collective Doses and 873 

Latent Cancer Fatalities (1943 to 2047) 874 

Category 
Collective Worker Dose 

(person-rem) 
Collective General Population Dose 

(person-rem) 

Transportation Impacts in this SWEIS a 910a 287 a 

Other Nuclear Material Shipments 

 Historical 330 230 

 Reasonably foreseeable 21,000 45,000 

 General transportation (1943 to 2033) 310,000 260,000 

 General transportation (1943 to 2047) 330,000 290,000 

 Yucca Mountain EIS (maximum transport) (up to 2047) 17,000 3,000 

 Total collective dose (up to 2047) 369,240 338,617 

 Total latent cancer fatalities 222 203 
a Maximum values from Tables K–6 for transports from 2007 through 2016. 
Source:  DOE 2002a. 
 

K.10.1 Uncertainty and Conservatism in Estimated Impacts 875 

The sequence of analyses performed to generate the estimates of radiological risk for 876 

transportation includes: 1) determination of the inventory and characteristics, 2) estimation of 877 

shipment requirements, 3) determination of route characteristics, 4) calculation of radiation doses 878 

to exposed individuals (including estimating of environmental transport and uptake of 879 
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radionuclides), and 5) estimation of health effects.  Uncertainties are associated with each of 880 

these steps.  Uncertainties exist in the way that the physical systems being analyzed are 881 

represented by the computational models; in the data required to exercise the models (due to 882 

measurement errors, sampling errors, natural variability, or unknowns caused simply by the 883 

future nature of the actions being analyzed); and in the calculations themselves (such as the 884 

approximate algorithms used in the computer programs used for the analyses). 885 

In principle, one can estimate the uncertainty associated with each input or computational source 886 

and predict the resultant uncertainty in each set of calculations.  Thus, one can propagate the 887 

uncertainties from one set of calculations to the next and estimate the uncertainty in the final, or 888 

absolute, result; however, conducting such a full-scale quantitative uncertainty analysis is often 889 

impractical and sometimes impossible, especially for actions to be initiated at an unspecified 890 

time in the future.  Instead, the risk analysis is designed to ensure, through uniform and judicious 891 

selection of scenarios, models, and input parameters, that relative comparisons of risk among the 892 

various alternatives are meaningful.  In the transportation risk assessment, this design is 893 

accomplished by uniformly applying common input parameters and assumptions to each 894 

alternative.  Therefore, although considerable uncertainty is inherent in the absolute magnitude of 895 

the transportation risk for each alternative, much less uncertainty is associated with the relative 896 

differences among the alternatives in a given measure of risk. 897 

In the following sections, areas of uncertainty are discussed for the assessment steps enumerated 898 

above.  Special emphasis is placed on identifying whether the uncertainties affect relative or 899 

absolute measures of risk.  The reality and conservatism of the assumptions are addressed.  900 

Where practical, the parameters that most affect the risk assessment results are identified. 901 

K.10.2 Uncertainties in Material Inventory and Characterization 902 

The inventories and physical and radiological characteristics are important input parameters to 903 

the transportation risk assessment.  The potential number of shipments for all alternatives is 904 

primarily based on the projected dimensions of package contents, the strength of the radiation 905 

field, the heat that must be dissipated, and assumptions concerning shipment capacities.  The 906 

physical and radiological characteristics are important in determining the material released during 907 

accidents and the subsequent doses to exposed individuals through multiple environmental 908 

exposure pathways. 909 

Uncertainties in inventory and characterization are reflected in the transportation risk results.  If 910 

the inventory is overestimated (or underestimated), the resulting transportation risk estimates are 911 

also overestimated (or underestimated) by roughly the same factor.  However, the same inventory 912 

estimates are used to analyze the transportation impacts of each of the alternatives.  Therefore, 913 

for comparative purposes, the observed differences in transportation risks among the alternatives, 914 

as given in Table K–6, are believed to represent unbiased, reasonably accurate estimates from 915 

current information in terms of relative risk comparisons. 916 

K.10.3 Uncertainties in Containers, Shipment Capacities, and Number of Shipments  917 

The transportation required for each alternative is based in part on assumptions concerning the 918 

packaging characteristics and shipment capacities for commercial trucks.  Representative 919 
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shipment capacities have been defined for assessment purposes based on probable future 920 

shipment capacities.  In reality, the actual shipment capacities may differ from the predicted 921 

capacities such that the projected number of shipments and, consequently, the total transportation 922 

risk, would change.  However, although the predicted transportation risks would increase or 923 

decrease accordingly, the relative differences in risks among alternatives would remain about the 924 

same. 925 

K.10.4 Uncertainties in Route Determination  926 

Analyzed routes have been determined between all origin and destination sites considered in the 927 

SWEIS.  The routes have been determined to be consistent with current guidelines, regulations, 928 

and practices, but may not be the actual routes that would be used in the future.  In reality, the 929 

actual routes could differ from the representative ones with regard to distances and total 930 

population along the routes.  Moreover, because materials could be transported over an extended 931 

time starting at some time in the future, the highway infrastructure and the demographics along 932 

routes could change.  These effects have not been accounted for in the transportation assessment; 933 

however, it is not anticipated that these changes would substantially affect relative comparisons 934 

of risk among the alternatives considered in the SWEIS.  Specific routes for certain shipments 935 

cannot be identified in advance because the routes are classified to protect national security 936 

interests. 937 

K.10.5 Uncertainties in the Calculation of Radiation Doses 938 

The models used to calculate radiation doses from transportation activities introduce a further 939 

uncertainty in the risk assessment process.  Estimating the accuracy or absolute uncertainty of the 940 

risk assessment results is generally difficult.  The accuracy of the calculated results is closely 941 

related to the limitations of the computational models and to the uncertainties in each of the input 942 

parameters that the model requires.  The single greatest limitation facing users of RADTRAN, or 943 

any computer code of this type, is the scarcity of data for certain input parameters.  Populations 944 

(off-link and on-link) along the transportation routes, shipment surface dose rates, and 945 

individuals residing near the routes are the most uncertain data in dose calculations.  In preparing 946 

these data, one makes assumptions that the off-link population is uniformly distributed; the on-947 

link population is proportional to the traffic density, with an assumed occupancy of two persons 948 

per car; the shipment surface dose rate is the maximum allowed dose rate; and a potential exists 949 

for an individual to be residing at the edge of the highway.  It is clear that not all assumptions are 950 

accurate.  For example, the off-link population is mostly heterogeneous, and the on-link traffic 951 

density varies widely within a geographic zone (urban, suburban, rural).  Finally, added to this 952 

complexity are the assumptions regarding the expected distance between the public and the 953 

shipment at a traffic stop, rest stop, or traffic jam and the afforded shielding. 954 

Uncertainties associated with the computational models are reduced by using state-of-the-art 955 

computer codes that have undergone extensive review.  Because many uncertainties are 956 

recognized but difficult to quantify, assumptions are made at each step of the risk assessment 957 

process that are intended to produce conservative results (such as overestimating the calculated 958 

dose and radiological risk).  Because parameters and assumptions are applied consistently to all 959 

alternatives, this model bias is not expected to affect the meaningfulness of relative comparisons 960 

of risk; however, the results may not represent risks in an absolute sense. 961 

962 
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APPENDIX L 1 

CATEGORICAL EXCLUSION SUMMARY 2 

The U.S. Department of Energy (DOE) National Environmental Policy Act (NEPA) 3 

Implementing Procedures identify classes of actions that DOE has determined do not individually 4 

or cumulatively have a significant effect on the human environment (Title 10 Code of Federal 5 

Regulations [CFR] Part 1021 Subpart D).  Appendix B of Subpart D, “Categorical Exclusions 6 

Applicable to Specific Agency Actions,” identifies conditions that are integral elements of the 7 

classes of action that are categorically excluded.  These conditions are that a proposed activity 8 

would not threaten a violation of applicable statutory, regulatory, or permit requirements for 9 

environment, safety or health, including requirements of DOE and Executive Orders; require 10 

siting and construction or major expansion of waste storage, disposal, recovery, or treatment 11 

facilities; disturb hazardous substances, pollutants, or contaminants that preexist in the 12 

environment such that there would be uncontrolled or unpermitted releases; or adversely affect 13 

environmentally sensitive resources.  These classes of items are normally “categorically 14 

excluded” from the need for the preparation of an environmental assessment or environmental 15 

impact statement.  The Los Alamos National Laboratory (LANL) experience has shown that 16 

there are groups of actions or activities that meet the standard for receiving a categorical 17 

exclusion from further NEPA analysis.  These activities range from facility work, such as routine 18 

maintenance and safety and environmental improvements, to research and development activities 19 

in chemistry, materials science, detector technology, geology, and other areas.  The following 20 

sections describe the range and types of activities (LANL 2007) that are performed in Key or 21 

non-Key Facilities at LANL that would typically receive a categorical exclusion. 22 

Routine Maintenance Activities 23 

Maintenance activities are frequently and routinely performed for operational support of LANL 24 

facilities and property.  These actions range from ongoing custodial services to corrective, 25 

preventive, and predictive actions required to maintain and preserve buildings, structures, roads, 26 

infrastructure, and equipment in a condition suitable for fulfillment of their designated purpose.  27 

Such activities are intended to maintain current operations and do not substantially extend the 28 

useful life of a facility or allow for substantial upgrades or improvements.  Routine maintenance 29 

includes maintenance, repair, replacement, removal, relocation, fabrication, and installation 30 

actions. 31 

Safety, Environmental, and Equipment Improvements 32 

LANL staff routinely conducts safety and environmental improvements to facilities, including 33 

the installation of and improvements to equipment for personnel safety and health.  This includes 34 

installation, replacement, or improvements to alarm systems and monitors, bottled gas racks, 35 

electrical components, guardrails, air and water filtration devices, safeguards and security 36 

equipment, nondestructive assay instruments, remote monitoring systems, emergency exits, 37 

radiation shielding, door interlocks, and similar systems.  Facility safety risks are reduced by 38 

improving containment of hazardous materials, installing remote handling equipment, providing 39 

firebreaks and fire roads, and other related actions.  Risks to the public are reduced by 40 
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eliminating contaminants in outfalls, removing underground storage tanks, and installing water 41 

disinfection tanks, among other activities.  Environmental improvements include minor 42 

operational changes and equipment additions or modifications that reduce the volume of waste 43 

produced, and facilitate reuse and recycling of materials. 44 

Support Structure Activities 45 

LANL staff constructs, modifies, and operates support buildings and other structures within or 46 

contiguous to developed areas.  Support buildings and structures are those used for offices, health 47 

services, welding shops, storage space, vehicle maintenance, waste collection and staging areas, 48 

and other purposes.  Construction and modification activities include providing elements needed 49 

for proper functioning of the structures, such as fencing, aboveground storage tanks, parking lots, 50 

utilities, and ducting.  LANL staff constructs short new access roads and modifies existing roads 51 

to improve access to and within technical areas (TAs), to facilitate traffic and pedestrian flow, 52 

and to improve worker safety.  New support buildings and structures are constructed, and 53 

existing structures (such as transportables, trailers, and tension domes), their contents, and 54 

processes are relocated.  Support buildings and structures that are vacated and determined to be 55 

excess to current and foreseeable needs are decommissioned.  Decommissioning may include 56 

decontamination activities and removal or demolition.  Cultural resource evaluations are 57 

completed prior to demolition. 58 

General Shop Operations 59 

LANL activities and operations are supported by a variety of shops, including machine shops, 60 

carpentry shops, and electronics shops.  Many different types of equipment are used, including 61 

drill presses, lathes, bench grinders, table saws, sanders, welding equipment, small power tools, 62 

hand tools, and other common shop equipment.  Commonly used materials include nonhazardous 63 

metals, ceramics, wood, plastics, rubber, epoxies and glues, paint, solder, sealant, small 64 

quantities of cleaning solvents, and other common shop materials.  Specialized shops may also 65 

use a variety of hazardous or radioactive materials in fabrication and construction. 66 

Security and Protection Operations 67 

A live firing range and a live-fire shoot house at TA-72 are used to train protective force 68 

personnel to meet DOE and LANL protective force requirements.  LANL’s TA-49 firing site 69 

facility is used to train LANL employees and other Federal and state agency personnel to identify 70 

suspect devices and properly respond to bomb threats.  This training includes demonstration of a 71 

variety of standard explosive materials and response devices (such as a disrupter that uses a high-72 

pressure jet of liquid to quickly disassemble electronics within a simulated suspect explosive 73 

device). 74 

Radiation Detection and Monitoring Training 75 

LANL trains personnel from LANL, other DOE facilities, and other Federal and state agencies in 76 

the use of radiation detectors and monitors.  The purpose of the training is teach and demonstrate 77 

procedures for determining the contents of vehicles, equipment, buildings, or other structures that 78 

contain radiation sources, hazardous material surrogates, or radioactive materials, including small 79 
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quantities of special nuclear material.  Training is conducted in buildings and outdoor areas that 80 

meet the appropriate safety and authorization basis criteria. 81 

Wildfire Response 82 

The Interagency Helibase Operation is located at the junction of the entrance road to TA-49 and 83 

State Road 4 and is used for wildfire response and storage for interagency wildfire response 84 

equipment and supplies.  Personnel from LANL, Los Alamos County, the National Park Service, 85 

and the U.S. Forest Service staff the facility, which consists of three helicopter pads (helipads), 86 

two at-grade dip tanks (one 1500-gallon (5,680-liter) and one 3500-gallon (13,250-liter)); a 87 

building that houses two fire engines, fire equipment, and office space for emergency 88 

management; an office trailer; and other associated infrastructure.  During fire season, helicopter 89 

crews plus additional maintenance staff also staff the facility. 90 

Environmental Characterization and Limited Removals 91 

LANL staff routinely conducts short-term, low-cost environmental actions to characterize and 92 

reduce risks to human health or the environment from the release or threat of release of 93 

hazardous substances.  Field investigations that include screening for radiological materials or 94 

volatile organic vapors are used to determine the types and locations of contaminants.  95 

Temporary onsite immunoassay laboratory and equipment are used to aid the screening process.  96 

Corrective actions may include excavation or consolidation of contaminated soils or materials; 97 

removal of containers of hazardous substances or petroleum products; removal of underground 98 

storage tanks; repair or replacement of leaking containers; containment of contaminated soils or 99 

sludges; drainage or closing of manmade surface impoundments; use or stabilization of berms or 100 

other above- or belowground barriers to the spread of contamination; or installing runoff or 101 

runon diversion structures.  Additional actions may include segregation of potentially reactive 102 

wastes; use of chemicals or other materials to neutralize wastes or to retard the spread of 103 

contaminants, or to mitigate their consequences; installation of ventilation systems in soil to 104 

remove methane or petroleum vapors; or installation of fences, signs, or other site control 105 

precautions.  Finally, if the water supply of a household or industry becomes contaminated, an 106 

alternative water supply may be provided until the contaminated water source is remedied. 107 

Hydrology, Geology, and Geochemistry Research 108 

Basic and applied hydrology, geology, and geochemistry research studies are conducted on rock, 109 

concrete, soil, and other geological samples.  Outdoor hydrological and geochemistry field 110 

experiments are conducted at TA-51 and other LANL locations.  Laboratory and outdoor 111 

research is focused on various areas including transport of contaminants in saturated and 112 

unsaturated hydrologic systems, carbon sequestration, basin-scale hydrology, zero-emission coal 113 

technology, volcanic geology and hazards, and planetary astrobiology and geology.  Thousands 114 

of geological samples are analyzed annually, and instrumentation for conducting these studies is 115 

designed, tested, or modified.  A number of different laboratories and capabilities are used, 116 

including a wet chemistry laboratory, an x-ray diffraction laboratory, thermal analysis 117 

capabilities, optical equipment, a light-stable isotope laboratory, electron microanalysis, an x-ray 118 

fluorescence laboratory, and a mass spectrometry laboratory.  Equipment used includes, but is 119 

not limited to, electron microprobes, infrared spectrometers, optical microscopes, scanning 120 
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electron microscopes, scanning probe microscopes, inductively coupled plasma emission 121 

spectrometers, gas chromatographs, mass spectrometers, ion-liquid chromatographs, atomic 122 

absorption spectrometers, high-pressure liquid chromatographs, gas chromatographs, x-ray 123 

diffractometers, x-ray fluorescent spectrometers, autoclaves, and similar equipment. 124 

Atmospheric, Climate and Environmental Dynamics 125 

Research is performed using modeling, simulation, field measurements, and data analysis in the 126 

atmospheric, ocean, and ecohydrologic sciences.  Types of projects include:  (1) atmospheric, 127 

climate, and ocean modeling (wildfire behavior modeling, biogeochemistry and ocean carbon 128 

cycle modeling, climate applications to high performance computing); (2) ecology (semiarid 129 

systems ecology, soil science, carbon sequestration, micrometeorological instrumentation and 130 

analysis); (3) hydrology (surface and subsurface modeling, water resource prediction, 131 

contaminant fate and transport, erosion); and (4) weapons phenomenology and infrasound 132 

(physics and chemistry of atmospheric composition, theory and modeling of electromagnetic 133 

radiation, data analysis from satellites and ground sensors) and (5) others in these fields. 134 

Geotechnical Engineering and Research 135 

Geotechnical research includes underground and surface geologic, seismic, volcanic, hydrologic, 136 

hydrogeologic, geophysical, and geochemical field testing, monitoring experiments, and 137 

managing of samples.  Research includes studies in support of geologic repositories such as 138 

Yucca Mountain, including evaluating engineering barrier systems, coordinating field testing, 139 

and studying the potential effects of a volcanic eruption. 140 

Environmental Geology and Spatial Analysis 141 

Environmental geology and spatial analysis research focuses on studying uncertainties associated 142 

with complex natural environmental systems and solving problems that arise as the result of 143 

human activities.  Research capabilities include volcanic and seismic hazards, geomorphology 144 

and surface processes, geochemistry, geographic information systems, environmental modeling 145 

and risk assessment, and quality assurance and data validation.  Researchers conduct the quality 146 

assurance program at Yucca Mountain; perform environmental restoration work at LANL to 147 

evaluate existing human health and ecological risks from contaminants that have entered the 148 

canyon areas; evaluate seismic hazards to LANL’s nuclear facilities; and conduct paleoseismic 149 

and structural geology studies. 150 

Geophysics 151 

Basic and applied geophysics research at LANL involves exploring the seismic and acoustic 152 

signals that provide information about natural and manmade disturbances within the Earth’s 153 

crust.  Research is conducted in the following areas:  (1) nuclear explosion monitoring 154 

(processing and interpreting geophysical and geological data for the national ground-based 155 

nuclear explosion monitoring program); (2) geodynamics (developing and applying 156 

computational tools and experimental methods for predicting the response of geological 157 

materials to large and rapid deformations); (3) seismic modeling and imaging (conducting basic 158 

and applied research in wave propagation, seismic imaging, scattering, and the interaction of 159 
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acoustic waves with rock mass structure, fabric, and pore fluids); (4) drilling (developing 160 

advanced drilling methods and tools for drilling operations for LANL environmental restoration 161 

activities and for oil exploration for National Energy Security); and (5) national defense (offering 162 

geology/geophysics expertise in the geologic phenomena associated with explosion dynamics 163 

both subsurface and above ground, and intelligence gathering and interpretation using remote 164 

sensing techniques). 165 

Planetary Physics 166 

Scientists promote and coordinate basic research on the origin, structure, and evolution of the 167 

Earth, the Solar System, and the Universe and develop the science base to predict future changes 168 

as they affect human life.  Research is conducted in the following areas:  (1) astrophysics 169 

(theoretical, observational, and instrumentation research on gamma-ray astrophysics, space 170 

instrumentation, stellar dynamics, and other topics); (2) space physics (theoretical, 171 

computational, and observational research into the plasma environment of the Earth); and 172 

(3) solid planetary geoscience (numerical, seismic, paleomagnetic, and laboratory studies of the 173 

geophysical and geochemical structure, properties, processes, and fluid dynamics of terrestrial 174 

and giant planets). 175 

Archaeological Site Evaluation 176 

Qualified LANL personnel evaluate archaeological sites in LANL TAs and surrounding locations 177 

(such as U.S. Forest Service land) to establish site integrity that would subsequently be used to 178 

determine National Register of Historic Places eligibility.  Both invasive and noninvasive 179 

evaluation techniques are used.  Geophysical instrumentation (such as ground penetrating radar) 180 

is used to identify the location of potential subsurface archaeological deposits.  Auger holes or 181 

shovel tests are used to determine if intact subsurface cultural deposits exist at specific grid 182 

locations across the site.  Test pits are used to verify the existence of deposits that have been 183 

suggested by other tests. 184 

Biological Field Studies 185 

LANL biologists conduct field studies to inventory, monitor, and assess vegetation and animal 186 

populations.  Vegetation, fruit, and produce samples may be collected from LANL or offsite 187 

locations for analysis of biomass, fuel-loading, contamination, or other attributes.  Small-scale 188 

netting or live trapping is conducted to collect specimens for examination.  Reproductive 189 

patterns, species distribution and densities, and habitat use are recorded.  Specimens may be 190 

marked before release for later identification.  LANL scientists may also conduct 191 

phytoremediation and bioremediation studies in both natural and constructed settings. 192 

Water and Soil Monitoring 193 

Water monitoring stations are installed, maintained, and operated to measure flows, evaluate 194 

water quality, and test for contamination.  Locations for monitoring stations are based on the 195 

characteristics to be studied.  The locations are reviewed by cultural and biological resources 196 

specialists to ensure protection of sensitive resources.  Soils and sediments are sampled regularly 197 

from a variety of LANL and offsite locations. 198 
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Groundwater monitoring wells are used to monitor groundwater characteristics and determine the 199 

presence of contamination.  Locations are reviewed by cultural and biological resources 200 

specialists to ensure protection of sensitive resources.  The monitoring wells are designed to 201 

prevent surface contamination from reaching subsurface water. 202 

Automation and Robotics Research and Fabrication 203 

Researchers develop automated and robotic systems (such as mills and lathes) in support of the 204 

National Nuclear Security Administration’s Stockpile Stewardship Program.  These systems 205 

increase worker productivity, reduce human exposure to hazardous situations, and minimize 206 

overall waste production.  Prototypes are developed and tested in nonradioactive laboratories, 207 

then transferred to radioactive facilities throughout the DOE nuclear complex.  Personnel design 208 

parts and conduct small-scale production, mechanical and electrical assembly and integration, 209 

system operation and integration, and prototype instrument testing on nonhazardous materials. 210 

Electronic Control Systems Fabrication 211 

Electronic control systems are fabricated for industrial, academic, and Federal agency 212 

applications.  These systems control many different apparatuses, such as remote-handling 213 

systems, radiofrequency systems, lasers, experimental devices, surveillance equipment, alarm 214 

and safety equipment, measurement systems, and many others; they monitor performance, 215 

control operating parameters, and serve other similar functions.  Personnel construct control 216 

systems, write software to control those systems, and then integrate them with the apparatus 217 

being controlled. 218 

Antenna and Pulse Power Outdoor Test Range 219 

The Antenna and Pulse Power Outdoor Test Range is a 1400-acre facility that is used for open air 220 

testing and field development of very-high-power radiofrequency and high-power-microwave 221 

sources and antennas to support DOE and Department of Defense equipment requirements.  222 

Antenna design and fabrication is conducted within laboratory space at TA-49.  The facility also 223 

is used to design, construct, and test specialized diagnostic equipment for testing high-power 224 

radiofrequency and microwave sources. 225 

Small-Scale Basic Laser Science Research and Development 226 

Basic laser science research focuses on combining traditional analytical instrumentation with 227 

lasers.  Research areas include chemical kinetics, materials processing and characterization, fluid 228 

chemistry, spectroscopic characterization, chemical diagnostics, and mass spectrometry 229 

diagnostics.  Researchers use traditional analytical instrumentation and lasers in new ways, for 230 

example by combining two methodologies into one instrument, developing field-usable 231 

instruments for measuring samples in real-time, developing new sampling techniques, or 232 

developing new uses for existing analytical instrumentation.  Many types of equipment are used, 233 

such as mass spectrometers, radiation detectors, gas chromatographs, infrared and visible lasers, 234 

and light detecting and ranging systems. 235 
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Industrial Hygiene Research and Development 236 

Personnel conduct industrial-hygiene-related research and development activities that anticipate, 237 

recognize, evaluate, and control health and safety hazards in the workplace.  This work includes 238 

design and testing of respiratory protection and other personal protective devices, including 239 

respirators, respirator cartridges or canisters, protective suits, self-contained breathing apparatus, 240 

and similar equipment.  Both commercially available equipment and LANL shop-fabricated 241 

equipment are used. 242 

Radiation Monitoring Techniques 243 

Researchers develop and test techniques and instrumentation for nondestructive monitoring and 244 

detection of radiation sources.  These nondestructive measurements work by detecting and 245 

analyzing radioactive emissions from nuclear materials.  Both active and passive techniques are 246 

used to accurately measure the mass of nuclear materials in an object.  Active techniques involve 247 

bombarding nuclear materials with neutrons or gamma rays, then detecting emitted radiation.  248 

Such techniques may use a variety of sources including isotopic sources, deuterium-tritium 249 

neutron generators, or portable linear accelerators.  Passive techniques do not involve active 250 

bombardment of the material to be measured, but measure some characteristic of the material or 251 

constituents of the material using such techniques as calorimetry, which involves measuring the 252 

heat generated by nuclear materials.  Most instrumentation consists of printed circuit boards, 253 

electronics equipment, and mechanical assemblies, constructed both in LANL shops and by 254 

external vendors. 255 

Physical Detector Research and Development 256 

For physical science research, researchers develop and use a wide variety of detectors capable of 257 

identifying and measuring ionizing radiation, x-rays, photons, electrical and magnetic fields, 258 

chemicals, gases, pressure, gravity, explosives, biological materials, dense materials, and other 259 

materials.  The detectors consist of a medium that responds to the primary condition of interest, 260 

such as liquid (for example, mineral oil), solid (for example, crystalline materials), or gaseous 261 

materials (for example, isobutane) in a support housing for mechanical and electrical stability, 262 

coupled to electronic circuitry and assemblies.  Researchers characterize physical media, then 263 

fabricate and test detectors using a variety of equipment and materials. 264 

Advanced Image Sensor Research and Development 265 

Sensitive and fast sensors and imaging systems are developed for weapons and nonweapons 266 

applications, including “smart” weapons, tracking systems, and high-speed data acquisition.   267 

Equipment used to develop these sensors and imaging systems includes computers, 268 

oscilloscopes, voltmeters, arbitrary function generators, image monitors, optical light sources, 269 

high-voltage power supplies, charge-coupled device cameras, commercial image intensifiers, and 270 

lasers. 271 

272 
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Space and Atmospheric Instrumentation 272 

Flight hardware, satellite instrumentation, and small satellite systems are developed at LANL.  273 

Flight hardware and satellite instrumentation are used for remote sensing applications, such as 274 

nonproliferation, detection of nuclear explosions, climate studies, and environmental 275 

measurements.  Types of instrumentation typically developed include optical and infrared remote 276 

sensing instruments; x-ray, gamma-ray, neutron, alpha particle, radiofrequency, and energetic 277 

particle measurement instruments; astrophysical instruments for conducting studies of the 278 

atmosphere, ionosphere, magnetosphere, and solar wind; and other instrumentation for 279 

deployment on satellites or other atmospheric testing vehicles.  Outdoor experiments are often 280 

conducted as part of this research, to measure fluctuations in the atmosphere and ionosphere and 281 

to calibrate satellite receivers that are in orbit.  Outdoor experiments are conducted at various 282 

locations around LANL, the United States, and around the world. 283 

Materials Characterization Research and Development 284 

Researchers study a number of different materials to determine molecular structure, thermal 285 

conductivity, electronic magnetization, heat capacity, thermal expansion, resistance, and other 286 

properties.  Materials characterized include transition metals and metal oxides, rare earth metal 287 

and intermetallic compounds, ceramics, crystals, polymers, amino acids, and others.  Personnel 288 

prepare samples as necessary and characterize them using equipment such as magnetic resonance 289 

imagers, magnetometers, laser interferometers, ultraviolet lights, and x-rays.  Research also 290 

includes developing techniques for improving equipment sensitivity in detecting certain 291 

responses. 292 

General Optical Characterization and Calibration 293 

LANL staff performs optical characterization for a variety of applications; this includes 294 

measuring solar radiation and reflectance from computer chips and wafer samples.  Staff 295 

members use light signals such as lamps having different wavelengths, including visible, 296 

infrared, ultraviolet, and vacuum ultraviolet.  Light is shone onto the component, and calibrated 297 

detectors and other measuring devices (such as reflectometers) are used to measure the 298 

reflectance or transmission of the light.  Low-level lasers are used to align the light signal onto 299 

the test component being characterized and onto the detector. 300 

Ion Beam Materials Science Laboratory Research 301 

Researchers characterize and modify surfaces using ion beams at the Ion Beam Materials Science 302 

Laboratory at TA-3, Building 34.  The main experimental equipment includes a 3-megavolt 303 

tandem accelerator and a 200-kilovolt ion source implanted together with several beam lines.  A 304 

series of experimental stations are attached to each beam line; they include the nuclear 305 

microprobe, surface modification, ultra-high vacuum, small stainless steel, and general-purpose 306 

experimental chambers.  Samples used in the Ion Beam Materials Science Laboratory include 307 

geological samples, metallic films, polymers, ceramics, metal alloys, plutonium-contaminated 308 

metal, and metal semiconductors. 309 
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High Magnetic Field Research 310 

Researchers study the behavior of materials under very high strength magnetic fields that are 311 

produced by pulsed magnets powered by high-voltage stored energy systems.  Research is 312 

normally conducted at TA-35, Building 125.  Magnets currently in operation have maximum 313 

magnetic field intensities ranging from 20 to 300 tesla.  Very small samples of a wide variety of 314 

materials are studied, including plutonium-239 and plutonium-242, depleted uranium, thorium 315 

compounds, high-temperature superconductors, and other metals and semiconductors. 316 

Ultra-High Strength and High Energy Density Materials Research and Development 317 

LANL researchers investigate, evaluate, and demonstrate new ultra-high strength materials and 318 

very high energy density materials.  Ultra-high strength materials are produced using a variety of 319 

metals, including copper, silver, or aluminum, which are encapsulated in glass and heated and 320 

drawn into small wires.  Thin-film samples of high-density materials are synthesized under 321 

nonequilibrium conditions.  Both materials are characterized by measuring the material 322 

composition, chemical structure, mechanical and thermal properties, and energy content and 323 

release of these materials. 324 

X-Ray Tomography and Ultrasound Testing 325 

Researchers x-ray (using computed tomography) and ultrasonically analyze samples of sand, soil, 326 

plastics, foam, mock high explosives, composite materials, pressure vessels, or other 327 

nonradioactive specimens, as well as specimens containing naturally occurring radioactivity such 328 

as rocks and soils.  The computed tomography equipment is used to generate three-dimensional 329 

images and density maps and to detect cracks or flaws, or precisely locate parts or features within 330 

an object.  The ultrasonic equipment is used to detect cracks, voids, inclusions, and density 331 

variations.  Techniques are combined to determine if data from the two methods improves 332 

evaluation of the sample. 333 

Materials Science Research and Development at the Los Alamos Neutron Science Center 334 

Small-scale experiments using the beam at the Los Alamos Neutron Science Center encompass a 335 

wide range of research topics, including materials science, engineering, condensed-matter 336 

physics, geoscience, chemical science, biological sciences, and fundamental neutron science.  337 

Research includes viewing and studying defects in light materials that lie inaccessibly beneath 338 

heavy materials, well beyond the range of x-rays; measuring the behavior of materials under 339 

extreme conditions, such as high temperature or pressure; studying the interior of materials to 340 

obtain either microscopic or structural information; and imaging hydrogenous material, such as 341 

water or oil, in parts or components to deduce lifetimes, corrosion, safety, and quality control 342 

issues.  Both neutron- and proton-induced experiments are conducted. 343 

Energetic Neutral Beam Facility Research and Development  344 

The Energetic Neutral Beam Facility, located at TA-46, Building 31, consists of two neutral 345 

beam sources and is used by personnel from other Federal agencies, universities, and industry.  346 

The beam sources have diagnostic capabilities that include mass spectrometry and time-of-flight. 347 

The primary activity at this facility is to investigate surfaces, specifically gas-surface interactions, 348 
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including scattering or reaction mechanisms, or both.  Thin film work and detector studies using 349 

sealed sources are also conducted.  The first beam source produces continuous high-energy 350 

atomic beams with energies from approximately 1 to 5 electron volts.  The second beam source is 351 

a continuous medium-energy molecular beam source. 352 

Basic and Applied Chemistry Research and Development 353 

Chemistry research and development at LANL supports a number of programs.  The programs 354 

and purpose of chemistry research include:  1) nuclear weapons support that focuses on planning 355 

the next generation of nuclear facilities for safely handling actinide metals and their compounds; 356 

2) nonproliferation and counterproliferation and Homeland Security support that focuses on 357 

detecting, preventing, assessing, and responding to nuclear, chemical, and biological threats; 358 

3) isotope science support that focuses on the production of medical radioisotopes and the 359 

development of a national isotope strategy with other DOE laboratories to rejuvenate the 360 

U.S. isotope production capability and encourage research; 4) applied energy research that 361 

studies novel methods of hydrogen production, storage, and utilization; carbon measurement, 362 

management, and carbon dioxide sequestration; and other research areas; and 5) nanoscale 363 

science and engineering that focuses on nanoscale chemical synthesis and processing, chemical 364 

kinetics and molecular dynamics, and instrumentation and diagnostics.  Chemistry operations are 365 

focused on instrumental analysis and spectroscopy, synthetic chemistry, materials chemistry, 366 

analytical chemistry and sample preparation, beryllium work, pressure work, radiochemistry and 367 

radiological work, biological chemistry, and explosives work.  These operations use a variety of 368 

equipment and materials and occur LANL-wide. 369 

Electronic and Electrochemical Materials and Devices Research and Development 370 

LANL staff conducts research on electronic and electrochemical materials and devices that are 371 

relevant to a wide range of areas, including electrochemistry and the fuel cell program; 372 

semiconductor physics research and device development; high temperature superconductivity; 373 

general electronic materials characterization and theory; and nondestructive testing through 374 

acoustic techniques.  Researchers develop and fabricate prototype electronic and electrochemical 375 

devices (including fuel cells, sensors, polymer light emitting diodes, and others) and conduct 376 

physical and chemical material analyses in support of these activities.  Part of this effort involves 377 

synthesizing and processing materials, such as polymers and complex oxides. 378 

Advanced Oxidation Technology Research and Development 379 

Advanced oxidation technology research involves the generation and use of highly reactive free 380 

radicals, such as oxygen, hydroxide, hydrogen, and nitrogen, as efficient chemical energy sources 381 

for breaking molecular bonds in organic compounds.  Advanced oxidation technologies are 382 

nonthermal and require no chemical additives; therefore, large secondary waste streams are not 383 

generated.  Advanced oxidation technology can be used to treat a variety of hazardous 384 

components in aqueous- and gaseous-based effluents, such as contaminated soil or groundwater, 385 

diesel- or aircraft-engine exhaust, and incinerator offgases.  The free radicals involved in 386 

advanced oxidation technologies either reduce or oxidize chemicals to simpler, less hazardous, or 387 

benign components.  Nonthermal plasma is a technique currently used; similar nonthermal 388 

techniques are also being studied. 389 

390 
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High-Temperature/High-Pressure Fluids Research and Development 390 

Research is conducted to develop, test, and verify high-temperature and high-pressure fluid 391 

technologies, including hydrothermal processing, “supercritical” water oxidation, “supercritical” 392 

carbon dioxide, and similar technologies.  When certain fluids are driven by high temperatures 393 

and pressure to the “supercritical” region, they may be used as a gas and as a liquid.  These 394 

supercritical fluids are particularly useful as solvents.  Researchers explore these technologies by 395 

conducting basic research on the physical properties of fluids and other materials, reaction 396 

kinetics and process parameters, oxidation and reduction chemistry, and related chemical 397 

reactions.  They also apply these technologies to many uses, including precision cleaning, 398 

extraction of contaminants and residual solvents, chemical synthesis, polymer synthesis, 399 

chemical waste destruction (such as hazardous, mixed, or high explosives waste), semiconductor 400 

processing, chemical separations, materials modification, and other applications. 401 

 402 

403 
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Reader’s Guide 

This Comment Response Document (CRD) for the Final Site-Wide Environmental Impact 
Statement for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
(LANL SWEIS or SWEIS) consists of four sections: 

•  Chapter 1 – Overview of the Public Comment Process 

This section describes the public comment process for the Draft LANL SWEIS; the format 
used in the public hearings on the Draft SWEIS; the organization of this CRD and how to 
use the document; and the changes made by NNSA to the Final LANL SWEIS in 
response to the public comments and developments that have occurred since publication 
of the Draft SWEIS. 

•  Chapter 2 – Major Issues 

This section presents summaries of the major issues identified from the public comments 
received on the Draft LANL SWEIS and the NNSA response to each issue. 

•  Chapter 3 – Public Comments and NNSA Responses 

This section presents a side-by-side display of the comments received by NNSA during the 
public comment period and the NNSA response to each comment.  The comments were 
obtained at three public hearings on the Draft LANL SWEIS and by telephone, fax, 
electronic mail, and U.S. mail.  Each comment document was assigned a sequential log 
number as it was received.  When the same comment document was submitted by many 
individuals, it was designated as a campaign.  The campaigns were grouped together for 
the purpose of responding to comments.  This section also contains index tables of public 
officials, organizations, and individuals that commented on the Draft SWEIS.   

•  Chapter 4 – References 

This section contains the references cited in this CRD. 

To Find a Specific Comment and NNSA Response 
 

Refer to the “List of Commentors” immediately following the Table of Contents.  This list is organized 
alphabetically by commentor name and shows the corresponding page number(s) where commentors 
can find their comment(s).  Public officials, organizations, and interest groups appear first on the list, 
followed by individuals.  City and state government bodies are listed under “City of ” or State of.”  
Members of Congress are listed alphabetically under “Members of Congress.”  Separate tables listing 
public officials and organizations and the page(s) where their comments and associated NNSA 
responses appear are also provided in Section 3 of this CRD. 

 
DOE has made a good faith effort to interpret the spelling of names that were either hand-written on comment 

forms and letters, transcribed from oral statements made during public hearings, or were recorded on the 
telephone comment line. 
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1.0   OVERVIEW OF THE PUBLIC COMMENT PROCESS 1 

This section of this Comment Response Document 2 

(CRD) describes the public comment process for the 3 

Draft Site-Wide Environmental Impact Statement for 4 

Continued Operation of Los Alamos National 5 

Laboratory, Los Alamos, New Mexico 6 

(DOE/EIS-0380) (Draft LANL SWEIS or SWEIS), 7 

as well as the procedures used to respond to those 8 

comments.  Section 1.1 describes the public 9 

comment process and the means through which 10 

comments on the Draft LANL SWEIS were received.  11 

This section also identifies the comment period and 12 

the locations and dates of the public hearings on the 13 

Draft LANL SWEIS.  Section 1.2 describes the 14 

public hearing format.  Section 1.3 explains the 15 

organization of this document, including how the 16 

comments were identified and addressed.  This 17 

section also includes indices of organizations and 18 

public officials that commented on the Draft SWEIS.  Section 1.4 summarizes the major changes 19 

made to the SWEIS including those that resulted from the public comment process.  Section 1.5 20 

summarizes the steps the National Nuclear Security Administration (NNSA) will take after 21 

publication of the Final LANL SWEIS. 22 

1.1 Public Comment Process 23 

NNSA prepared the LANL SWEIS in accordance with the National Environmental Policy Act of 24 

1969 (NEPA) (42 United States Code [U.S.C.] Section 4321) to examine the environmental 25 

impacts associated with three alternatives for the continued operation of the Los Alamos National 26 

Laboratory (LANL).  An important part of the NEPA process is solicitation of public comments 27 

on a draft environmental impact statement (EIS) and consideration of those comments in 28 

preparing a final EIS.  NNSA released the Draft LANL SWEIS in July 2006 for review and 29 

comment by other Federal agencies, the State of New Mexico, Native American Tribal 30 

Governments, local governments, and the public.  NNSA distributed copies to those 31 

organizations and government officials who were known to have an interest in LANL, as well as 32 

those organizations and individuals who requested a copy.  Copies were also made available on 33 

the Internet and in regional U.S. Department of Energy (DOE) public document reading rooms 34 

and public libraries. 35 

The formal public comment period was originally scheduled for 60 days, from July 7 to 36 

September 5, 2006.  In response to requests for more review time, NNSA extended the public 37 

comment period an additional 15 days to September 20, 2006, for a total of 75 days.  During this 38 

comment period, public hearings were held in Los Alamos, Española, and Santa Fe, 39 

New Mexico. 40 

Comment Document – A 
communication in the form of a 
transcript or written comment from a 
public hearing, a letter, an electronic 
communication (e-mail, fax), or a 
transcription of a recorded phone 
message that contains comments from 
a sovereign nation, government agency, 
organization, or member of the public 
regarding the Draft LANL SWEIS. 

Comment – A statement or question 
regarding the Draft LANL SWEIS 
content that conveys approval or 
disapproval of proposed actions, 
recommends changes in the LANL 
SWEIS, raises a concern or issue, or 
seeks additional information. 
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Table 1–1 lists the locations and estimated numbers of attendees for each hearing.  The 41 

attendance estimates are based on the number of registration forms completed and returned, as 42 

well as a rough “head count” of the audience. 43 

Table 1–1  Public Hearing Locations and Attendance 44 

Location Date Estimated Attendance 

Los Alamos, New Mexico August 8, 2006 50 

Española, New Mexico August 9, 2006 33 

Santa Fe, New Mexico August 10, 2006 95 

Total 178 

 

In addition to comments received during the public hearing process, the public was encouraged 45 

to submit comments on the Draft SWEIS to DOE via U.S. mail, e-mail, a toll-free telephone 46 

number, and a toll-free fax line.  DOE received approximately 2,085 submittals containing over 47 

3,264 comments addressing a wide range of issues.  Table 1–2 lists the numbers of comments 48 

received by method of submission. 49 

Table 1–2  Comment Submission Method 50 

Method Number of Submittals 

Hearings (written and oral) 107 

U.S. Mail 1,800 a 

E-mail 147 

Toll Free Telephone Number 20 

Toll-Free Fax Line 11 

Total 2,085 
a Includes 9 campaigns containing 1,660 signatures. 
 

NNSA considered all comments, including those received after the comment period ended, in its 51 

evaluation of the accuracy and adequacy of the Draft SWEIS to determine whether corrections, 52 

clarifications, or other revisions were required.  NNSA considered spoken and written comments 53 

equally.  Upon receipt, all written comment documents were date-stamped and assigned a 54 

document number for tracking during the comment response process.  Each message left on the 55 

toll-free telephone line and each speaker at the public hearings was assigned a document number.  56 

All comment documents were then processed through the comment analysis and response 57 

sequence.  The text of each comment document was delineated into individual, sequentially 58 

numbered comments.  The comments were re-evaluated throughout the course of the response 59 

process as new information became available or as aspects of the SWEIS changed.  Comments 60 

were reviewed and responded to by policy experts, subject matter experts, and NEPA specialists, 61 

as appropriate.  The originally submitted comment documents and transcribed telephone 62 

messages were preserved as part of the Administrative Record.  Figure 1–1 illustrates the 63 

process used to collect, track, and respond to the comments. 64 

 65 

66 
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 66 
Figure 1–1  LANL SWEIS Comment Response Process 67 

68 
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The comments and NNSA responses were compiled in a side-by-side format, with each 68 

delineated comment receiving a separate response.  All comments and responses are numbered 69 

with a comment identification number to facilitate matching a comment with its response. 70 

Topics of broad public interest or concern that may require a more detailed response were 71 

characterized as major issues and addressed in a separate section. 72 

The comment response process, for example, was integral to preparation of the Final LANL 73 

SWEIS, as it was used to focus revision efforts and ensure consistency throughout the final 74 

document.  Comments were evaluated to determine, for example, whether the alternatives and 75 

analyses presented in the Draft LANL SWEIS should be modified or augmented; whether 76 

information presented in the Draft SWEIS was incorrect or out of date; and whether additional or 77 

revised text would clarify or facilitate better understanding of certain issues.  Vertical bars are 78 

presented alongside the text in the Final LANL SWEIS to indicate where such changes were 79 

made. 80 

1.2 Public Hearing Format 81 

The public hearings were organized to encourage public comments on the Draft LANL SWEIS 82 

and to provide members of the public information about the NEPA process and the proposed 83 

actions.  A court reporter was present at each hearing to record and prepare a transcript of the 84 

proceedings including comments from the attendees, spoken publicly at the hearing or in private 85 

to the court reporter.  These transcripts are included in Section 3 of this CRD.  Written comments 86 

were also collected at the hearings.  Comment forms were available at the hearings for anyone 87 

wishing to use them. 88 

At each of the public hearings, there were poster displays staffed by NNSA and LANL contractor 89 

subject matter experts.  Members of the public were invited to view the displays and ask 90 

questions of the subject matter experts either before or after the formal hearings were conducted.  91 

The displays addressed the NEPA process, the alternatives included in the SWEIS, pit 92 

production, groundwater issues, and the specific projects evaluated as part of the Expanded 93 

Operations Alternative. 94 

The hearings opened with welcoming remarks from the NNSA representative responsible for 95 

managing the preparation of the LANL SWEIS (Document Manager) and management 96 

representatives from the NNSA Los Alamos Site Office.  The Document Manager provided an 97 

overview of the Draft LANL SWEIS and the NEPA process.  Following the overview 98 

presentation, a meeting facilitator opened the public comment session.  To ensure that everyone 99 

interested in speaking had the opportunity, a time limit was established based on the number of 100 

people who had indicated a desire to speak.  As part of the comment response process, the 101 

transcripts and written comments collected at the hearings were reviewed for comments and 102 

questions on the SWEIS as described in Section 1.1 of this CRD. 103 

104 
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1.3 Organization of this Comment Response Document  104 

This CRD is organized into the following sections: 105 

• Section 1 describes the public comment process, the public hearing format, the 106 

organization of this document, and the changes made to the Draft LANL SWEIS. 107 

• Section 2 presents summaries of major issues raised in the comments and NNSA’s 108 

responses.  Major issues include comment topics that appeared frequently in the 109 

comments and may have required a lengthy or detailed response. 110 

• Section 3 presents transcripts of the oral comments and scanned copies of the comment 111 

documents received during the three public hearings, as well as comments received by 112 

U.S. mail, e-mail, toll-free telephone number, and toll-free fax line during the public 113 

comment period, side-by-side with NNSA’s responses. 114 

• Section 4 lists the references cited in this volume. 115 

1.4 Changes from the Draft Environmental Impact Statement  116 

The Draft SWEIS was revised to provide additional environmental baseline information, include 117 

additional analyses, correct inaccuracies and editorial errors, and clarify text.  These revisions 118 

resulted from both public comments and internal review of the Draft SWEIS by NNSA.  The 119 

SWEIS was also updated to reflect events that occurred or notifications that were made for other 120 

documents since the Draft SWEIS was issued for public comment in July 2006.  The following 121 

paragraphs summarize the more important changes made to the SWEIS. 122 

1.4.1 Incorporation of Updated Environmental and Other Information 123 

The Final SWEIS was updated to incorporate recent data from the 2005 SWEIS Yearbook 124 

(LANL 2006f) and Environmental Surveillance at Los Alamos during 2005 (LANL 2006g) into 125 

Chapters 2, 3, 4, and 5, as well as certain appendices.  Resource areas most affected include air 126 

emissions and water discharges, human health, infrastructure (including electrical and water 127 

usage), and waste management.  Other new information incorporated into the SWEIS analyses 128 

include a biological assessment, an update to the seismic hazard analysis, and the most recent 129 

New Mexico Environment Department stream water quality standards. 130 

Appendix F was revised to clarify the purpose and use of the data included and relationship of 131 

these data to the information reported in LANL’s annual environmental surveillance reports.  In 132 

addition to its relevance to the SWEIS impacts analyses, the data analysis in Appendix F is 133 

intended to provide perspective relative to similar data presented in the 1999 SWEIS 134 

(DOE 1999a).  Affirmed detection of contaminants in the environment is presented in the LANL 135 

environmental surveillance reports.  The number of these detections was added to Appendix F.  136 

Appendix F was also updated to include an additional year of radionuclide measurements in the 137 

environmental media in and around LANL.  Appendix F also discusses the results of monitoring 138 

for nonradiological contaminants, which is part of the LANL environmental surveillance 139 

program.  Information on nonradiological contaminants for the period from 2001 through 2005 is 140 
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provided for hexavalent chromium, 1,4-dioxane, and polychlorinated biphenyls (PCBs).  In 141 

addition, the environmental surveillance information for perchlorate was updated to include the 142 

results from the most recent year of reporting. 143 

Chapter 5, Section 5.8.2 was updated to include 2005 water use data in the trend analysis.  The 144 

projected demand on available water rights administered by Los Alamos County decreased from 145 

101 percent to 98 percent, leading to the conclusion in the Final SWEIS that water rights would 146 

not be exceeded if the Expanded Operations Alternative were implemented.  A more detailed 147 

discussion regarding water use is provided in Chapter 4, Section 4.8.2.3. 148 

1.4.2 Presentation of Impacts from Expanded Pit Production and Consent Order Activities 149 

The summary of impacts in Chapter 3 was revised to identify the impacts directly associated with 150 

activities related to expanded pit production or to comply with the Consent Order.  In addition to 151 

showing the collective impacts of the Expanded Operations Alternative, where practical and 152 

relevant, the impacts of expanded pit production and implementing the Consent Order are shown 153 

separately.  This makes it possible for the reader to compare the impacts of the alternatives 154 

without the influence of either of these activities and reinforces the fact that the NNSA 155 

Administrator can select all or part of any alternative. 156 

1.4.3 Environmental Justice 157 

The Environmental Justice analyses in Chapter 5 were expanded to include radiological doses 158 

from LANL operations for the following populations within 50 miles (80 kilometers) of LANL: 159 

white (non-Hispanic), all (total) minorities, American Indians, and Hispanic of any race. The 160 

white (non-Hispanic) population would be expected to receive the largest annual collective dose 161 

and largest annual average individual dose under all three alternatives. Population doses to 162 

persons living below the poverty level were also analyzed; persons living above the poverty level 163 

would receive a higher population dose and annual average individual dose than those living 164 

below the poverty level under all three alternatives.  These data show that the total minority, 165 

American Indian, Hispanic, and low-income populations would not be subjected to 166 

disproportionately high and adverse dose impacts from normal operations at LANL. 167 

1.4.4 Removal of References to a Modern Pit Facility 168 

References to a modern pit facility in the Draft LANL SWEIS were made to ensure that 169 

reasonably foreseeable future actions were addressed in accordance with Council on 170 

Environmental Quality NEPA regulations regarding cumulative impacts.  In October 2006, 171 

NNSA issued a Notice of Intent (71 Federal Register [FR] 61731) to prepare the Supplement to 172 

the Stockpile Stewardship and Management Programmatic Environmental Impact Statement – 173 

Complex 2030 (Complex 2030 SEIS) (DOE/EIS-0236-S4).  In addition to announcing its intent to 174 

assess the environmental impacts from continued transformation of the nuclear weapons 175 

complex, NNSA announced cancellation of the previously planned Supplemental Programmatic 176 

Environmental Impact Statement on Stockpile Stewardship and Management for a Modern Pit 177 

Facility (DOE/EIS-236-S2) (DOE 2003a).  Therefore, the Final LANL SWEIS does not include 178 

analysis of a modern pit facility. 179 
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1.4.5 Accident Analyses 180 

The accident analyses were revised to account for 2006 updates to accident scenarios for certain 181 

nuclear facilities that resulted in higher consequences and risks than the previous scenarios.  182 

Revising the accident analyses also addressed a comment received regarding an accident scenario 183 

involving a fire in the Plutonium Facility Complex.  Details of the revised scenarios are included 184 

in Appendix D.  New accident scenarios were added for the Radioassay and Nondestructive 185 

Testing Facility; the Waste Characterization, Reduction, and Repackaging Facility; and the 186 

Plutonium Facility Complex.  The new accident scenarios include one scenario for each of the 187 

individual facilities; two scenarios involving the Waste Characterization, Reduction, and 188 

Repackaging Facility and the Plutonium Facility Complex during a seismic event; and one 189 

scenario involving the Waste Characterization, Reduction, and Repackaging Facility in the event 190 

of a wildfire.  Relevant results of these new accident scenarios are reported in Chapter 5, 191 

Section 5.12. 192 

The discussion of the site-wide seismic accidents was revised to account for new information 193 

from the updated seismic hazard analysis (LANL 2007).  The new study indicates that the 194 

seismic hazard is higher than previously understood; that is, the likelihood of earthquakes 195 

capable of producing strong ground shaking at the LANL site is greater than previously 196 

estimated.  This would result in changes to the maximum risks of a latent cancer fatality for the 197 

maximally exposed individual, the noninvolved worker and the offsite population under the two 198 

seismic accidents.  199 

1.4.6 Terrorism 200 

The SWEIS was revised to address the issue of terrorism more thoroughly.  Chapter 4, 201 

Section 4.6, was expanded to include a description of the safeguards and security in place at 202 

LANL to protect facilities and special nuclear materials from malevolent acts.  Chapter 5, 203 

Section 5.12, was revised to discuss the process of assessing the vulnerabilities of facilities to 204 

hostile acts.  These vulnerability assessments guide the enhancement of safeguards and security 205 

at the site.  A classified appendix also was prepared to assess the potential impacts of terrorist 206 

acts. 207 

1.4.7 Transportation Analysis 208 

In response to commentors expressing concerns regarding increased pit production, the SWEIS 209 

transportation analysis was revised to provide a clearer distinction between the shipment 210 

requirements for production rates of 20 and 80 pits per year.  In addition, the impacts analysis 211 

was revised to bound the impacts of transporting uranium-233 between Oak Ridge National 212 

Laboratory and LANL and between LANL and the Nevada Test Site in support of the criticality 213 

safety program.  A unit basis transportation impacts assessment was also added to Appendix J to 214 

provide a basis for assessing the impacts of the future transport of sealed sources to LANL in 215 

support of the Off-Site Source Recovery Project. 216 
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1.4.8 Alternatives for Upgrading the Radiography Facility 217 

The project-specific analysis in Appendix G, Section G.6, was revised to remove any options for 218 

providing a radiography facility in Technical Area (TA) 55 that considered using all or part of the 219 

previous Nuclear Materials Storage Facility (Building 55-41).  Evaluations of the structure of 220 

Building 55-41 determined that extensive and costly structural upgrades to the building would be 221 

needed to bring it into compliance with requirements for managing special nuclear materials.  222 

Roof panel members would need to be replaced, and other structural components would need to 223 

be repaired, replaced, or reconfigured.  This structure was never used for storage of nuclear 224 

materials, and a decision was made in 2006 to demolish the structure.  As an uncontaminated 225 

structure, the resulting demolition debris may be reused as fill or sent to a solid waste landfill.  In 226 

addition to a no action option, Section G.6 analyzes an option to construct a new radiography 227 

facility in TA-55 as part of the Expanded Operations Alternative. 228 

1.4.9 Location of the Proposed TRU (Transuranic) Waste Facility 229 

The impacts analysis included in Appendix H, Section H.3, Waste Management Facilities 230 

Transition, was revised with respect to the TRU Waste Facility.  The function of the facility 231 

would be primarily to support operations at the Plutonium Facility Complex, including managing 232 

transuranic waste after treatment at the Radioactive Liquid Waste Treatment Facility.  Therefore, 233 

a number of locations along the west end of the Pajarito Road corridor near the waste-producing 234 

facilities are being considered.  The analysis was revised to evaluate the impacts of a range of 235 

locations in the TAs along Pajarito Road.  For human health impacts, releases from normal 236 

operations, and facility accident impacts, the analyses account for the largest impacts that would 237 

be expected.  For other impacts that would be more site-specific (such as land use impacts, visual 238 

impacts, and effects on ecology and cultural resources), the analyses distinguish among the group 239 

of TAs being considered. 240 

1.4.10 Revision of the Reduced Operations Alternative 241 

The impacts analysis of the Reduced Operations Alternative was revised to include a possible 242 

reduction in scope of the Chemistry and Metallurgy Research Replacement Facility as it was 243 

envisioned in the Final Environmental Impact Statement for the Chemistry and Metallurgy 244 

Research Building Replacement Project at Los Alamos National Laboratory, Los Alamos, 245 

New Mexico (DOE/EIS-0350) and NNSA’s subsequent 2004 Record of Decision (69 FR 6967).  246 

The Chemistry and Metallurgy Research Replacement Facility may be limited to the construction 247 

and operation of the radiological laboratory, administrative offices, and support facility building, 248 

but not the nuclear facility portion.  Under this scenario the existing Chemistry and Metallurgy 249 

Research Building would continue to operate beyond 2010 until its closure sometime around 250 

2020 to provide analytical chemistry, materials characterization, and research and development 251 

activities.  Due to limitations on vault space and the amount of analytical support that can be 252 

provided in the Chemistry and Metallurgy Research Building, nuclear pit production would be 253 

limited to less than 20 pits per year. 254 
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1.5 Next Steps 255 

A Record of Decision will be published no sooner than 30 days after issuance of the Notice of 256 

Availability for the Final LANL SWEIS and will explain all factors considered by NNSA in 257 

reaching its decision, including environmental impacts.  The Record of Decision also will 258 

identify the environmentally preferred alternative or alternatives.  If mitigation measures, 259 

monitoring, or other conditions are adopted as part of NNSA’s decision, these will be 260 

summarized in the Record of Decision, as applicable, and included in the Mitigation Action Plan 261 

that would be prepared following issuance of the Record of Decision.  The Mitigation Action 262 

Plan would explain how and when any mitigation measures would be implemented and how 263 

NNSA would monitor the mitigation measures over time to judge their effectiveness.  264 
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2.0   MAJOR ISSUES 1 

Several topics identified in the public comments on the Draft LANL SWEIS are of broad interest 2 

or concern, and may require a more detailed response than could be effectively presented in the 3 

side-by-side format in Section 3 of this Comment Response Document (CRD).  These topics 4 

were characterized as major issues and are addressed in this section. 5 

• Opposition to Nuclear Weapons and Pit Production 6 

• National Environmental Policy Act (NEPA) Process 7 

• Alternative Missions 8 

• Modernization of the Nuclear Weapons Complex 9 

• Water Resources 10 

• Offsite Contamination 11 

• Waste Management 12 

• Water Use 13 

• Compliance Order on Consent (Consent Order) and Environmental Restoration Activities 14 

• Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility 15 

• Environmental Justice 16 

• Comparison to Rocky Flats Plant 17 

• Recommendations of the Defense Nuclear Facilities Safety Board 18 

2.1 Opposition to Nuclear Weapons and Pit Production 19 

Issue: 20 

Commentors expressed opposition to nuclear weapons in general and pit production specifically, 21 

stating that nuclear weapons are unnecessary, immoral, unethical, or illegal, and should be 22 

eliminated.  Commentors also expressed the opinion that pit production at LANL violates 23 

nonproliferation treaties, particularly the Treaty on the Non-Proliferation of Nuclear Weapons.  24 

Some commentors questioned the need for pit production because of the apparent long life of 25 

plutonium pits. 26 

Response: 27 

The National Nuclear Security Administration (NNSA) acknowledges that there is substantial 28 

opposition to the development and testing of nuclear weapons and their components.  Since the 29 

1940s, Congress has directed the U.S. Department of Energy (DOE) and its predecessor agencies 30 

to develop and produce the Nation’s nuclear weapons and to ensure the safety and reliability of 31 

the nuclear weapons stockpile.  Since the end of the Cold War, DOE has made adjustments to 32 

site missions and activities consistent with changing national security policies that reflect post-33 

Cold War impacts, including maintaining a smaller enduring stockpile.  However, even in the 34 
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post-Cold War period, international dangers remain, and nuclear deterrence will continue to be a 35 

cornerstone of U.S. national security policy for the foreseeable future. 36 

In 1968, the President signed the Treaty on the Non-Proliferation of Nuclear Weapons, which 37 

Congress ratified in 1970.  The Treaty on the Non-Proliferation of Nuclear Weapons is a 38 

landmark international treaty designed to prevent the spread of nuclear weapons and weapons 39 

technology, to promote cooperation in the peaceful uses of nuclear energy, and to further the goal 40 

of achieving both nuclear and general disarmament.  The United States has since become a 41 

signatory to several treaties with goals of reducing the size of nuclear weapons arsenals.  Most 42 

recently, in 2002, the President signed the Treaty on Strategic Offensive Reductions.  Through 43 

this treaty, the United States and Russia agreed to reduce their numbers of strategic nuclear 44 

warheads Cold War levels from 1,700 to 2,200 by the end of 2012.  Although this treaty has not 45 

been ratified, the United States has been moving aggressively to reduce its nuclear weapons 46 

stockpile to meet this objective. 47 

Along with its obligations to reduce its nuclear weapons stockpile and promote the 48 

nonproliferation of nuclear weapons to non-nuclear states, the United States must also ensure that 49 

its nuclear weapons stockpile remains safe, secure, and reliable.  Chapter 1, Section 1.0, of the 50 

SWEIS outlines some of the steps taken to meet this objective, including the formation of 51 

NNSA.  NNSA was created within DOE, in part, to enhance national security through the 52 

military application of nuclear energy and to maintain and enhance the safety, reliability, and 53 

performance of the U.S. nuclear weapons stockpile, including the ability to design, produce, and 54 

test in order to meet national security requirements.  Responsibilities in these areas assigned to 55 

DOE were transferred to NNSA.  NNSA has developed a comprehensive program of stockpile 56 

stewardship and management that maintains essential capabilities for stockpile safety and 57 

reliability.  LANL is one of three national laboratories engaged in activities that are necessary for 58 

NNSA to meet its national security obligations.  LANL’s national security responsibilities supply 59 

the purpose and need indicated in Chapter 1, Section 1.2, of the SWEIS:  to provide support for 60 

DOE’s core mission as directed by Congress and the President, which includes ensuring a safe 61 

and reliable nuclear stockpile.  A cessation of these activities would be counter to national 62 

security policy as established by Congress and the President.  Therefore, as discussed in 63 

Chapter 3, Section 3.5, ending these activities at LANL is not considered in the SWEIS. 64 

It is important to emphasize that the United States is not in violation of the Treaty on the Non-65 

Proliferation of Nuclear Weapons or any other nonproliferation treaty to which it is a signatory.  66 

Stockpile stewardship capabilities at LANL are currently viewed by the United States as a means 67 

to further the Nation’s nonproliferation objectives.  Continued confidence in the Nation’s nuclear 68 

stockpile capabilities is likely to remain important to future arms control negotiations as the size 69 

of the stockpile is reduced.  Pit production capabilities, including fabrication of new pits, 70 

modifying the internal features of existing pits, and recertifying or requalifying existing pits, are 71 

essential components of NNSA’s stockpile stewardship mission.  NNSA has reviewed pit 72 

lifetime studies and has concluded that degradation of plutonium in nuclear weapons will not 73 

affect warhead reliability for a minimum of 85 years.  NNSA plans to continue studying 74 

plutonium aging through surveillance and scientific evaluation.  NNSA will annually reassess the 75 

status of plutonium in nuclear weapons as the weapons laboratories continue to evaluate new 76 

data and observations (NNSA 2006b).  The analysis of a production rate of up to 50 certified pits 77 

per year, or 80 total pits per year, in the LANL SWEIS is still valid because this production rate 78 
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provides operational flexibility.  NNSA needs operational flexibility to meet national security 79 

needs for the following reasons:  First, even with longer pit lifetimes, as the stockpile ages, 80 

NNSA will need to replace considerable numbers of pits in stockpiled warheads.  Second, even 81 

though it is now recognized that pits have a longer useful life, NNSA requires production 82 

capacity in order to introduce, once feasibility is established, significant numbers of reliable 83 

replacement warheads.  NNSA does not assume that pit reuse would enable production of the 84 

reliable replacement warhead while providing important efficiencies for stockpile and 85 

infrastructure transformation.  Finally, at significantly smaller stockpile levels than today, NNSA 86 

must anticipate that an adverse change in the geopolitical threat environment, or a technical 87 

problem with warheads in the operationally-deployed force, could require the U.S. to 88 

manufacture and deploy additional warheads on a relatively rapid timescale. 89 

2.2 National Environmental Policy Act (NEPA) Process 90 

Issue: 91 

Commentors expressed a variety of concerns related to implementation of the NEPA process for 92 

the LANL SWEIS.  Commentors felt that the scoping process was inadequate because a 93 

supplement to the 1999 LANL SWEIS was planned at the time of the Notice of Intent (NOI).  94 

Commentors requested public hearings in additional locations and more review time.  95 

Commentors expressed dissatisfaction with the timing of the public hearings with respect to 96 

Feast Days for some of the northern New Mexico Pueblos.  Commentors also expressed the 97 

opinion that NNSA does not pay attention to comments received from the public. 98 

In addition, commentors expressed frustration regarding their inability to access references, 99 

particularly on the Internet.  Commentors stated that the SWEIS should not be prepared until a 100 

number of other studies or documents were finalized, including the Public Health Assessment: 101 

Los Alamos National Laboratory (draft) prepared by the U.S. Agency for Toxic Substances and 102 

Disease Registry; the LANL update of the seismic hazards analysis; the Performance Assessment 103 

and Composite Analysis for the TA-54 Material Disposal Area G; and the Complex 2030 SEIS, 104 

which addresses the proposed continued transformation of the nuclear weapons complex (called 105 

Complex 2030). 106 

Response: 107 

NNSA considers NEPA implementation to be a vital and important part of its decisionmaking 108 

process.  In accordance with CEQ regulations (Title 40 Code of Federal Regulations [CFR] 109 

Parts 1500 to 1508) and DOE’s NEPA Implementing Procedures (10 CFR Part 1021), NNSA 110 

gives appropriate consideration to environmental values, as well as other factors such as mission 111 

assignment, technical viability, and cost, in its decisionmaking.  Consistent with DOE’s policy of 112 

preparing and updating site-wide environmental impacts statements for certain large multiple-113 

facility sites, NNSA prepared the LANL SWEIS to assess the impacts of ongoing and proposed 114 

activities at LANL. 115 

In implementing the NEPA process, NNSA provided reasonable opportunities for public input 116 

into preparation of the LANL SWEIS.  These opportunities included a scoping period before the 117 

Draft SWEIS was prepared and a comment period following issuance of the Draft SWEIS.  On 118 
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January 5, 2005, NNSA published an NOI in the Federal Register (70 FR 807) announcing plans 119 

to prepare a supplement to the 1999 Site-Wide Environmental Impact Statement for Continued 120 

Operation of Los Alamos National Laboratory, Los Alamos, New Mexico (1999 LANL SWEIS) 121 

(DOE 1999a).  The NOI also invited comments on the scope of the Supplement to the 1999 122 

LANL SWEIS for a period of 54 days, and announced a public scoping meeting scheduled for 123 

January 19, 2005.  In addition to the Federal Register announcement of the scoping meeting and 124 

the opportunity to submit scoping comments, NNSA published announcements in newspapers in 125 

northern New Mexico and Albuquerque.  A summary of the scoping comments and a description 126 

of how they were addressed were included in Chapter 1 of the Draft LANL SWEIS.  A recurring 127 

comment during the scoping period was that a SWEIS, rather than a supplement to the 128 

1999 LANL SWEIS, should be prepared.  Thus, the decision to prepare a new SWEIS rather than 129 

a supplement was consistent with the sentiment expressed in the scoping comments.  NNSA 130 

believes that the scoping comments apply equally to a supplement to the previous SWEIS or to a 131 

new SWEIS. 132 

On July 7, 2006, NNSA published a notice in the Federal Register (71 FR 38639) announcing 133 

the availability of the Draft LANL SWEIS, the duration of the comment period, the location and 134 

timing of public hearings, and the various methods for submitting comments.  NNSA’s 135 

implementation of public participation activities for review of the Draft LANL SWEIS was 136 

consistent with past practices for other NEPA documents prepared for LANL.  NNSA provided a 137 

60-day comment period to provide sufficient time for interested parties to schedule their review 138 

of the Draft LANL SWEIS around other commitments, including Pueblo Feast Day events.  In 139 

response to requests for additional review time, however, the comment period was extended by 140 

15 days to a total review time of 75 days (71 FR 51810).  As with previous LANL NEPA 141 

documents, the public hearings were scheduled at regional venues near LANL (Los Alamos, 142 

Española, and Santa Fe).  For people who were unable to attend the hearings due to schedule 143 

conflicts or who could not travel to the hearing locations, NNSA provided a number of other 144 

ways to comment on the Draft SWEIS.  In the July 7, 2006, Federal Register notice announcing 145 

the availability of the Draft SWEIS, in letters transmitting the document to interested parties, and 146 

in advertisements placed in Albuquerque, Santa Fe, Española, and Los Alamos newspapers, 147 

NNSA indicated that comments on the Draft SWEIS could be submitted by U.S. mail, e-mail, a 148 

toll-free phone line, and a toll-free fax line.  NNSA repeated this information in its 149 

announcement of the 15-day extension to the comment period on the Draft SWEIS. 150 

During the comment period, NNSA made the SWEIS references available in three DOE Public 151 

Reading Rooms located in Los Alamos, Santa Fe, and Albuquerque.  As with other elements of 152 

the public comment process, this was consistent with past practices for other LANL NEPA 153 

documents.  In response to multiple commentors, NNSA is evaluating the possibility of making 154 

the references available on the Internet.  In this time of heightened concern about issues of 155 

security, however, placing information about LANL or other DOE sites on the Internet has to be 156 

considered carefully and each reference has to be scrutinized before it is posted. 157 

Concerns were expressed about certain references used in the Draft LANL SWEIS.  One such 158 

reference, the U.S. Agency for Toxic Substances and Disease Registry Public Health 159 

Assessment: Los Alamos National Laboratory (LANL Public Health Assessment), had been 160 

issued as a draft for public review at the time it was cited in the Draft LANL SWEIS.  As a draft, 161 

both the public and other government agencies provided comments on the document.  Those 162 
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comments were considered by the U.S. Agency for Toxic Substances and Disease Registry and 163 

addressed before the final LANL Public Health Assessment was issued in September 2006; 164 

however, the conclusions reflected in the draft report remain unchanged in the final 165 

(ATSDR 2006).  Other concerns were related to the seismic hazards analysis, which has been 166 

completed, and the TA-54 Material Disposal Area G Performance Assessment, which is 167 

undergoing a periodic update.  Until the Performance Assessment update has been completely 168 

developed, thoroughly reviewed, and released, the existing document that it will eventually 169 

replace remains valid; therefore, it is entirely appropriate to use the current approved version of 170 

the document as a reference in the LANL SWEIS.  Information currently under development that 171 

is not available for use in the Final SWEIS will be considered as it becomes available and, in 172 

accordance with the NEPA compliance process, the SWEIS impact analyses will be reviewed 173 

and supplemented as necessary based on the newly available information.  Regardless of the 174 

conclusions of the LANL SWEIS, if either of these documents has an impact on future activities, 175 

appropriate changes will be implemented. 176 

For example, the seismic hazards analysis update has been completed and issued.  As discussed 177 

in the SWEIS, the results of that update are being evaluated with respect to the potential impacts 178 

on new and existing structures at LANL.  If analysis of the new seismic hazards data indicates 179 

the need for a change in building design, that change will be made for future buildings.  180 

Likewise, existing LANL structures may be retrofitted and upgraded, as necessary and 181 

appropriate, or their operations may be limited to meet the new seismic standards. 182 

The possibility of locating a modern pit facility at LANL was considered in the Draft LANL 183 

SWEIS, consistent with CEQ requirements to include reasonably foreseeable future actions in a 184 

discussion of cumulative impacts (40 CFR Part 1508.7).  NNSA announced cancellation of the 185 

Supplemental Environmental Impact Statement on Stockpile Stewardship and Management for a 186 

Modern Pit Facility in the Federal Register on October 19, 2006, as part of its NOI 187 

(71 FR 61731) to prepare the Supplement to the Stockpile Stewardship and Management 188 

Environmental Impact Statement – Complex 2030.  Consequently, a modern pit facility is not 189 

included in the cumulative impacts discussion of this Final SWEIS.  Instead, the potential for 190 

impacts of implementing the actions to be analyzed in the Complex 2030 SEIS is acknowledged 191 

in Chapter 5, Section 5.13, of the SWEIS. 192 

NNSA considers every comment received by U.S. mail, e-mail, toll-free phone or fax line, or at 193 

the public hearings.  Consistent with the purpose and intent of NEPA and the implementing 194 

regulations, public comments assist NNSA in determining the scope of the analysis to be 195 

included in a NEPA document and in improving the analysis and range of alternatives evaluated.  196 

Section 1.4 of this CRD presents the major changes in the SWEIS, including those made in 197 

response to public comments.  Many of the public comments concerned the policies of the 198 

United States and the missions assigned to NNSA, and by extension, LANL, by the President and 199 

Congress.  As such, although they provide NNSA with knowledge of certain public opinions 200 

regarding LANL activities, those comments are outside the realm of subjects addressed in the 201 

LANL SWEIS.  (See Section 2.1 of this CRD.)  Section 3.0 of this CRD provides NNSA’s 202 

response to each public comment. 203 
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2.3 Alternative Missions 204 

Issue: 205 

Commentors suggested changing LANL’s mission of supporting stockpile stewardship activities 206 

to other, non-weapons-related missions.  Examples of alternative missions suggested by 207 

commentors include development of renewable energy resources (solar, wind, and biomass); 208 

environmental cleanup technologies; solutions to global climate change; use of hydrogen fuel 209 

cells; and anti-terrorism and nonproliferation tools.  Some commentors recommended 210 

addressing many of these alternative missions in the context of a “Greener Alternative.” 211 

Response: 212 

As indicated in Chapter 1, Section 1.2, of the SWEIS, the purpose of the continued operation of 213 

LANL is to support NNSA’s core mission as directed by Congress and the President, which 214 

includes ensuring a safe and reliable nuclear stockpile.  A cessation of these activities would be 215 

counter to national security policy as established by Congress and the President.  Therefore, as 216 

discussed in Chapter 3, Section 3.5, of the SWEIS, ending these activities at LANL is not 217 

considered in the SWEIS. 218 

NNSA believes that LANL’s stockpile stewardship activities can and do co-exist with other 219 

activities that support national and international technological needs to help humankind.  In the 220 

1999 LANL SWEIS, a number of non-weapons-related activities were incorporated into a 221 

“Greener Alternative” that emphasized work performed in support of basic science, waste 222 

minimization and treatment, dismantlement of nuclear weapons, nonproliferation, and other areas 223 

of national and international importance.  As discussed in Section 3.5 of the SWEIS, however, 224 

NNSA is not evaluating a greener alternative because it does not support the nuclear weapons 225 

mission.  Instead, NNSA incorporated important aspects of the Greener Alternative from the 226 

1999 LANL SWEIS into the No Action Alternative.  The research areas identified by commentors 227 

and previously incorporated into the 1999 LANL SWEIS Greener Alternative are part of current 228 

operations (described in Chapter 3, Section 3.1) that would continue over the next 5 years 229 

regardless of which alternative is selected.  For example, Sections 3.1.3.2 and 3.1.3.4 of the 230 

SWEIS respectively discuss activities at the Sigma Complex and Materials Sciences Laboratory 231 

that are related to energy, environment, industrial competitiveness, and strategic research.  The 232 

following paragraphs describe a subset of research that is currently being performed by LANL 233 

scientists in several of the areas recommended by commentors. 234 

Renewable energy.  LANL scientists are researching hydrogen-based fuel cell and solar cell 235 

technologies, including collaborating with the State of New Mexico on a proposal to construct a 236 

large solar energy power plant. 237 

Environmental technology.  In environmental remediation, LANL scientists have studied the 238 

chemical and physical interactions of radioactive compounds, how they interact with the 239 

environment, and how best to manage them. 240 

Global climate change.  LANL staff is working on a number of initiatives to address pollution 241 

issues, including researching a technology to increase the combustion efficiency of gasoline, 242 
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diesel, and turbine engines and collaborating with international groups to understand how air 243 

pollution from cities undergoes chemical and physical changes.  LANL scientists are also 244 

developing commercially viable technologies that will help to limit the release of carbon dioxide 245 

emissions linked to global warming and are modeling changes to the global oceans. 246 

Anti-Terrorism and Nonproliferation.  LANL scientists provide technical assessments to other 247 

government agencies regarding weapons of mass destruction.  As identified in Chapter 3, 248 

Section 3.1.3.1, measurement technologies are used at the Chemistry and Metallurgy Research 249 

Building and other LANL facilities to train international inspection teams for the International 250 

Atomic Energy Agency.  In addition, LANL scientists are developing detection technologies to 251 

help prevent weapons of mass destruction from being smuggled across the Nation’s borders and 252 

to assist first responders with assessing a threat.  For example, LANL scientists developed a 253 

detection system that provides direct analysis of clinical and environmental samples for use by 254 

first responders and medical personnel.  While the primary objective is early screening of 255 

possible victims of a biological attack, this sensor system also could be adapted to environmental 256 

detection of toxins and selected pathogens and assessment of decontamination. 257 

Biological and Biomedical Research.  LANL scientists are working in a number of different 258 

areas including medical research initiatives, study of disease transmission, and defense against 259 

biological threat.  Efforts include modeling the potential impact of a pandemic on the United 260 

States and tracking genetic codes for influenza strains worldwide.  LANL scientists also are 261 

exploring the genomes of two nonlethal bacteria that are closely related to anthrax.  This research 262 

will contribute significantly to studies of the means of transmission of such bacteria and their 263 

ability to cause disease.  LANL scientists are also studying the molecular functions of human 264 

proteins to understand how proteins play a role in health and disease and to promote the 265 

development of new medicines. 266 

2.4 Modernization of the Nuclear Weapons Complex 267 

Issue: 268 

Several different comments about modernizing the nuclear weapons complex were received.  269 

These comments include requests to delay completion of the LANL SWEIS until the Complex 270 

2030 SEIS (DOE/EIS-0236-S4) is completed because the Complex 2030 SEIS has a broader view 271 

of the need for and level of pit manufacturing and will address the impacts of the Reliable 272 

Replacement Warhead (RRW) Program.  Comments also include requests to address 273 

environmental impacts from implementation of the RRW Program in the SWEIS because RRWs 274 

would be produced at TA-55 within the next 5 years.  Commentors stated that (1) the purpose of 275 

the RRW Program is to enable the design and production of new-design nuclear weapons; 276 

(2) the higher pit production rate proposed in the Expanded Operations Alternative in the SWEIS 277 

is being used to establish a de facto modern pit facility at LANL without identifying and 278 

analyzing it as such; and (3) all references to the modern pit facility should be removed from the 279 

SWEIS because Congress has repeatedly rejected funding for it. 280 
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Response: 281 

DOE’s NEPA Implementing Procedures require preparation of a SWEIS for certain large 282 

multiple-facility sites such as LANL, followed by an evaluation at least every 5 years 283 

(10 CFR Part 1021.330(c) and (d)).  As described in Chapter 1, Section 1.0, of the SWEIS, in 284 

early 2004, NNSA undertook the required 5-year review of the 1999 LANL SWEIS by initiating 285 

preparation of a Supplement Analysis.  In late 2004 and early 2005, NNSA determined there 286 

were significant new changes and circumstances in LANL operations and the environment that 287 

warranted preparation of a supplement to the 1999 LANL SWEIS (as discussed in Section 2.2 of 288 

this CRD, consistent with public scoping comments, NNSA later decided to prepare a new 289 

LANL SWEIS).  The Draft LANL SWEIS was issued before NNSA finalized and issued its NOI 290 

to prepare the Complex 2030 SEIS (71 FR 61731).  The LANL SWEIS focuses on continuing 291 

site-specific activities and new projects that may be initiated within the next 5 years at LANL.  292 

The Complex 2030 SEIS, however, addresses modernization activities and consolidation of 293 

plutonium activities over a much longer timeframe across the entire weapons complex.  As such, 294 

the timing of and the analyses presented in the LANL SWEIS are independent of the Complex 295 

2030 SEIS. 296 

The proposed pit production level of up to 80 pits per year is not related to establishment of a 297 

modern pit facility.  The decision to re-establish a limited pit fabrication capability at LANL was 298 

announced in the Record of Decision (61 FR 68014) related to the Programmatic Environmental 299 

Impact Statement for Stockpile Stewardship and Management (DOE/EIS-0236) (DOE 1996).  300 

This programmatic EIS analyzed an 80-pit-per-year maximum production level.  The need for pit 301 

production addresses both the need to protect national security options with regard to a nuclear 302 

deterrent and the need to repair or replace existing stockpile components.  Supporting these needs 303 

with up to an 80-pits-per-year production level was evaluated in both the 1999 LANL SWEIS and 304 

the new LANL SWEIS.  The Complex 2030 SEIS will evaluate a consolidated plutonium center 305 

with a baseline production capacity of 125 pits per year (NNSA 2006d).  Once the Complex 2030 306 

SEIS environmental impacts have been evaluated and related Record(s) of Decision are issued, 307 

DOE will determine whether subsequent NEPA documentation such as a supplement to the 308 

LANL SWEIS or another form of NEPA documentation is required.  Therefore, it is not 309 

necessary to delay completion of the LANL SWEIS and issuance of accompanying Record(s) of 310 

Decision to incorporate results from the Complex 2030 SEIS.  Chapter 1, Section 1.0, of the 311 

SWEIS was revised to discuss the Complex 2030 SEIS proposal, including its relevance to LANL 312 

and the SWEIS, and to reflect the issuance of the NOI for the Complex 2030 SEIS. 313 

A principal element of the Complex 2030 SEIS proposal is continuation of RRW deployment to 314 

ensure the long-term reliability and safety of the nuclear weapons stockpile and to enable a more 315 

responsive supporting infrastructure.  The RRW is not a new weapon that would provide new or 316 

different military capabilities or missions; it would meet the same military requirements as 317 

existing warheads.  It should be noted that the RRW would not only address the long-term 318 

reliability of plutonium (which could last a minimum of 85 years, as discussed in Section 2.1 of 319 

this CRD); it also would address the long-term reliability of the high explosives, enhance the 320 

security of the nuclear weapons, develop a more responsive nuclear weapons infrastructure, and 321 

reduce stockpile size, while reducing the possibility that the United States would ever need to 322 

return to underground nuclear testing to confirm weapon performance (NNSA 2006c).  Although 323 

designs for a possible RRW have been developed, Congress and the President have yet to decide 324 
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whether to pursue the RRW beyond the design phase.  It is premature to evaluate site-specific 325 

impacts at this time as no decisions have been made relative to moving forward with the program 326 

or where various activities would be conducted. 327 

The NOI for the Complex 2030 SEIS also announced cancellation of plans to construct a modern 328 

pit facility; instead, it proposed a consolidated plutonium center as part of the Complex 2030 329 

initiative.  Consequently, references to a modern pit facility were deleted from analyses in the 330 

SWEIS.  Although LANL is one of the sites under consideration for the consolidated plutonium 331 

center, not enough is known at this time to include an analysis of the impacts in the LANL 332 

SWEIS. 333 

2.5 Water Resources 334 

Issue: 335 

Commentors expressed concerns about the impacts of LANL operations on groundwater in the 336 

regional aquifer and surface water, including the Rio Grande, and consequently, the quality of the 337 

water for local and downstream users.  The following concerns were expressed by commentors: 338 

1. Poor well construction, well completion, and sampling methods may affect water quality 339 

monitoring results. 340 

2. LANL may not have the required monitoring well network for compliance with the 341 

Resource Conservation and Recovery Act (RCRA), DOE Orders, and the March 2005 342 

Consent Order. 343 

3. Hexavalent chromium, neptunium-237, plutonium-239, plutonium-240, and strontium-90 344 

may have been detected in the regional groundwater. 345 

4. Polychlorinated biphenyls (PCBs) have been detected in the Rio Grande. 346 

5. LANL does not use the most recent and restrictive maximum concentration limit for 347 

americium and plutonium in groundwater (0.15 picocuries per liter) adopted by the State 348 

of Colorado. 349 

6. Water levels in the regional aquifer continue to drop. 350 

Response: 351 

1. Poor well construction, well completion, and sampling methods may affect water quality 352 

monitoring results. 353 

Groundwater monitoring has been performed at numerous locations within and around LANL for 354 

many decades.  Monitoring locations include natural springs, drinking water supply wells, 355 

shallow monitoring wells, intermediate-depth monitoring wells, and a variety of regional aquifer 356 

monitoring well types.  The information presented in the SWEIS relies on the best data available, 357 

primarily data from the types of wells and screens that have high-quality results.  Note that in 358 

Appendix F, Table F–1, 11 different data sets are presented for groundwater.  Only one of the 359 
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data sets, Number 9, comes from wells that are the subject of the analysis of drilling fluids 360 

impacts. 361 

Some of the groundwater data, particularly those associated with certain multi-screen 362 

Hydrogeologic Workplan characterization wells constructed after 1999, are being reassessed due 363 

to potential residual drilling fluid effects.  The drilling fluid effects are quantitatively assessed in 364 

the Well-Screen Analysis Report (LANL 2005c).  As described in this report, about half 365 

(52 percent) of the well screens evaluated produce water quality samples that are not significantly 366 

impacted by residual drilling fluids.  For those well screens that have been impacted by residual 367 

drilling fluids, LANL has initiated a program to better evaluate the wells and to rehabilitate the 368 

R-Wells that may be producing suspect groundwater monitoring results.  This program is 369 

described in the Work Plan for R-Well Rehabilitation and Replacement (LANL 2006e).  A pilot 370 

study has been conducted and results are being used to develop a proposed course of action for 371 

approval by the New Mexico Environment Department.  As well quality issues are clarified and 372 

resolved through additional sampling, well rehabilitation, or well replacement, the set of 373 

groundwater data will increase in size and improve in quality to support ongoing monitoring, 374 

investigations, and decisionmaking. 375 

Well screen depths are selected in consultation with the New Mexico Environment Department.  376 

In some cases, well screens are purposefully set in low-permeability strata to collect information 377 

on the hydrologic properties of the confining layers.  In other cases, water levels have changed 378 

over time, and resulted in well screens that are now partially above the water table. 379 

Under normal aquifer conditions, the Westbay System allows groundwater sampling at an in-situ 380 

pressure without purging before a sample is collected.  This system allows samples to be 381 

collected from multiple depths within the same well.  As described in the Work Plan for R-Well 382 

Rehabilitation and Replacement (LANL 2006e), no acceptable sampling system currently exists 383 

as an alternative to Westbay for situations where more than two screens per well are needed for 384 

the monitoring system.  Therefore, for many wells, LANL will opt for conversion of wells with 385 

three or more screens to single- or dual-screen completions by plugging and abandoning some of 386 

the deeper screens, taking into consideration the technical needs for monitoring and 387 

characterization.  This option will allow purging of stagnant water from the well before 388 

sampling. 389 

2. LANL may not have the required monitoring well network for compliance with RCRA, 390 

DOE Orders, and the March 2005 Consent Order.   391 

LANL is performing monitoring of all wells required by the New Mexico Environment 392 

Department Consent Order.  This monitoring is conducted in accordance with a New Mexico 393 

Environment Department-approved monitoring plan (Interim Facility-Wide Groundwater 394 

Monitoring Plan) (LANL 2006d).  As periodic watershed monitoring continues, LANL will 395 

continue its phased approach to determining which wells are needed and in what locations to 396 

satisfy long-term compliance monitoring needs.  The process is established by and in compliance 397 

with the Consent Order. 398 

399 
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3. Hexavalent chromium, neptunium-237, plutonium-239, plutonium-240, and strontium-90 399 

may have been detected in the regional groundwater. 400 

Hexavalent chromium has been found in the regional aquifer; neptunium, plutonium-239, 401 

plutonium-240, and strontium-90 have not been found.  It is important to distinguish between 402 

detection of contaminants in groundwater and the values used for analysis in the SWEIS.  The 403 

LANL environmental surveillance program uses statistical criteria to determine whether a 404 

particular radioisotope is actually detected in a sample.  For a radioisotope to be detected, the 405 

sample measurement (the number of radioactive emissions counted in a given time period by a 406 

detector) must be equal to or greater than the minimum detectable activity and also must be equal 407 

to or greater than three times the total propagated uncertainty, which accounts for both the 408 

measurement instrumentation uncertainty as well as the sample background uncertainty.  These 409 

criteria, which have been used for groundwater, sediment, surface water, and soil from 2001 410 

through 2005, provide a high degree of confidence (99.7 percent) that a measurement result 411 

classified as detected is not simply the result of random fluctuation in background radiation level 412 

or detector sensitivity.  The number of detected measurements for each analyte is reported in the 413 

annual environmental surveillance reports (http://www.lanl.gov/environment/all/esr.shtml).  For 414 

purposes of analyses in the SWEIS, a different method was used to select environmental sample 415 

results for analysis.  This method provides conservative estimates for use in health impacts 416 

assessments in Appendix C of the SWEIS and allows comparison with the environmental 417 

surveillance data presented in the 1999 LANL SWEIS (DOE/EIS-0238), which used a similar 418 

statistical approach to select usable measurements.  A sample result is considered a usable 419 

measurement, if it is greater than zero and the detected activity in the sample exceeds the 420 

minimum detectable activity of the analytical method plus two standard deviations.  A usable 421 

measurement for SWEIS purposes does not indicate that the analyte actually exists in the sample 422 

at a level greater than background, but only that the measurement meets criteria used in the 423 

analysis. 424 

Appendix F of the SWEIS describes the results of monitoring for contamination of 425 

environmental media around LANL.  Contamination detected in these samples reflects 426 

worldwide fallout of radioactive particles from nuclear weapons testing; nuclear accidents such 427 

as Chernobyl; releases from industrial, commercial, medical, and household uses of chemicals 428 

and radionuclides; and releases from decades of activities at LANL.  It is true that some 429 

contaminants are present on site at levels above applicable standards and guidelines.  Elevated 430 

levels are investigated to confirm the validity of the results, determine the source and extent of 431 

the contamination, and evaluate needed control and cleanup technologies.  Chapter 4, 432 

Section 4.3, and Appendix F in the Final SWEIS were updated to include data from 433 

Environmental Surveillance at LANL in 2005 (LANL 2006g) and additional discussion and 434 

interpretation of the monitoring results. 435 

The Draft SWEIS labeled many laboratory results, including some neptunium results, as 436 

detections.  These sample results did not meet the criteria for being detections as discussed 437 

above, but were usable measurements for SWEIS purposes.  Revisions in Appendix F were made 438 

to distinguish between detections and usable measurements.  Although these results are not true 439 

detections, they were included in the SWEIS Appendix F evaluations to increase the 440 

conservatism of these SWEIS evaluations.  Neptunium-237 is not present in any samples from 441 
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the Los Alamos County water supply wells.  Plutonium-239, plutonium-240, and strontium-90 442 

were detected in samples from these wells taken on only one or two of the numerous dates and 443 

were not repeated by follow-up sampling, and therefore indicate an error by the analytical 444 

laboratory which is typical for a small percentage of samples.  This conclusion was confirmed by 445 

reanalysis of numerous samples and contradictory results from field and laboratory duplicate 446 

samples.  These conclusions also apply to the Santa Fe water supply well samples. 447 

As described in Chapter 4, Section 4.3.2, of the Final SWEIS, in 2005 chromium concentrations 448 

between 375 and 404 parts per billion were detected in Well R-28 in the regional aquifer below 449 

Mortandad Canyon.  Additional sampling in 2006 indicates that chromium contamination is 450 

present in the regional aquifer in a limited area beneath Sandia and Mortandad Canyons and in 451 

perched groundwater beneath Mortandad Canyon.  Chromium contamination was not detected in 452 

water supply wells.  In recognition of these results, LANL prepared an Interim Measures Work 453 

Plan for Chromium Contamination in Groundwater (LANL 2006d).  The goals of the Work Plan 454 

are: 455 

• Determine the primary sources of chromium contamination and the nature of operations 456 

associated with the releases; 457 

• Characterize the present-day spatial distribution of chromium and related constituents; 458 

• Collect data to evaluate the geochemical and physical/hydrologic processes that govern 459 

chromium transport; and 460 

• Collect and evaluate data to help guide subsequent investigations and remedy selection. 461 

To accomplish these goals, Work Plan activities include: 462 

• Conducting quarterly sampling of selected regional aquifer and intermediate groundwater 463 

wells; 464 

• Investigating surface water and alluvial groundwater loss in Sandia Canyon; 465 

• Installing six core holes in lower Sandia Canyon; 466 

• Installing five alluvial wells in lower Sandia Canyon; 467 

• Determining chromium distributions in the upper vadose zone from archival and new 468 

cores collected from Los Alamos, Sandia, and Mortandad Canyons; 469 

• Rehabilitating well R-12 in lower Sandia Canyon; 470 

• Refining the understanding of background concentrations and speciation of chromium in 471 

groundwater; and 472 

• Collecting and synthesizing data and information to support conceptual model 473 

development and remedy selection. 474 
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These activities will be summarized in an investigation report that will provide the basis for 475 

follow-on work.  Chapter 4, Section 4.3.2, and Appendix F of the SWEIS were updated to reflect 476 

the latest information on the chromium contamination. 477 

4. PCBs have been detected in the Rio Grande. 478 

On January 2, 2006, the New Mexico Environment Department issued a fish consumption 479 

advisory for PCB-contaminated fish in the Abiquiu and Cochiti Reservoirs, as well as for parts of 480 

the Rio Grande from Frijoles Canyon to Pojoaque Creek, citing the EPA do-not-eat guidance 481 

level (NMED 2006).  Despite the detection of PCBs in stormwater runoff within the LANL site 482 

boundaries, available data show no discernible impacts on PCBs concentrations in the Rio 483 

Grande.  Three independent types of measurements show that PCBs concentrations downstream 484 

of LANL to Cochiti Reservoir are indistinguishable from concentrations upstream of LANL.  485 

Mean total PCBs concentrations in fish from the Abiquiu Reservoir are statistically similar to 486 

mean total PCBs concentrations in fish from the Cochiti Reservoir.  The statistical similarity in 487 

PCBs upstream and downstream of LANL also exists for dissolved water concentrations.  488 

Additional sampling of the Rio Grande surface water by the New Mexico Environment 489 

Department and LANL shows that concentrations of PCBs are similar upstream and downstream 490 

of LANL.  These results indicate that there are sources of PCBs other than LANL that contribute 491 

to contamination of the Rio Grande.  A preliminary analysis indicates that PCB concentrations 492 

greater than 0.1 nanogram per liter can be ascribed to background fallout levels of PCBs.  This is 493 

within the magnitude of some values measured in the Rio Grande water column (LANL 2006g).  494 

The LANL contractor continues to monitor PCB contaminants in the canyons as part of its 495 

environmental surveillance activities and would address any situations determined to be an 496 

imminent hazard to the public or environment. 497 

5. LANL does not use the most recent and restrictive maximum concentration limit for 498 

americium and plutonium in groundwater (0.15 picocuries per liter) adopted by the State 499 

of Colorado. 500 

The Colorado standards have not been adopted by the U.S. Environmental Protection Agency 501 

(EPA) or the State of New Mexico.  EPA’s drinking water regulations specify a 15-picocurie-502 

per-liter limit for alpha-emitting radionuclides and a 4-millirem-per-year total dose limit for beta- 503 

and photon-emitting radionuclides in drinking water (40 CFR Part 141.66).  New Mexico has 504 

adopted the EPA drinking water standards (20.7.10.100 NMAC).  DOE Order 5400.5, Radiation 505 

Protection of the Public and Environment, prescribes that protection of drinking water will 506 

adhere to EPA’s 4-millirem per year dose limit and lists specific values for each isotope.  The 507 

4-millirem per year equivalent values are 1.6 picocuries per liter for plutonium-238, 508 

1.2 picocuries per liter for plutonium-239 and plutonium-240, and 1.2 picocuries per liter for 509 

americium-241.  These activities were derived using procedures specified by the International 510 

Commission on Radiological Protection.   511 

6. Water levels in the regional aquifer continue to drop. 512 

As described in Chapter 4, Section 4.3.2, of the SWEIS, the water table has been dropping 513 

recently at a rate of 1 to 2 feet (0.3 to 0.6 meters) per year.  As described in Section 4.8.2.3, from 514 

1999 to 2005, LANL water use decreased from 453.1 to 359.3 million gallons per year, while 515 
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Los Alamos County water use increased from 880.3 to 1,033.9 million gallons per year.  Full 516 

implementation of the Expanded Operations Alternative would result in the largest water use by 517 

LANL, but it would not exceed DOE’s water rights and overall use would remain within the 518 

Los Alamos County-managed water rights.  Los Alamos County is working to lessen its 519 

dependence on the regional groundwater aquifer and is studying the possible use of its San Juan-520 

Chama surface water allotment.  Use of the San Juan-Chama allotment would likely reduce 521 

groundwater withdrawals, which could stabilize water levels in the regional aquifer. 522 

A reduction in water levels in the regional aquifer would not necessarily correlate to a decrease in 523 

water quality.  Many other factors influence water quality, including aquifer base flow and 524 

recharge rates, the volume of contaminated water entering the aquifer, the concentration of 525 

contaminants entering the aquifer, and the degree of mixing of contaminated and clean water in 526 

the water supply wells.  In addition, groundwater treatment can reduce concentrations of 527 

contaminants in the aquifer, and treatment of potable water can remove contaminants, rendering 528 

the water safe to drink. 529 

In a few cases (for example, chromium), contamination is present in the regional aquifer that 530 

could endanger the water supply.  LANL and the New Mexico Environment Department are 531 

working to evaluate the source of the contamination, the potential for future increases in 532 

contamination, and the actions necessary to alleviate any danger to public health.  533 

2.6 Offsite Contamination 534 

Issue: 535 

Commentors expressed concern about offsite contamination from past, present, and proposed 536 

LANL operations.  Some commentors were concerned that increased activities would lead to new 537 

contamination.  They questioned increasing pit production when LANL had not controlled 538 

releases in the past.  Other commentors stated concerns that contaminants could appear outside 539 

LANL boundaries and affect residents of nearby communities or those living downwind or 540 

downriver from LANL.  Specific comments addressed the New Mexico Environment Department 541 

report of a finding of elevated americium-241 in a fruit sample from northern New Mexico.  542 

Other comments were related to potential contamination in the Rio Grande in light of the 543 

possibility that the City of Albuquerque will at some time draw drinking water from the river.  544 

Some commentors also stated that use of a 50-mile radius to assess environmental impacts in the 545 

SWEIS is unjustified, arbitrary, and capricious. 546 

Response: 547 

Many activities and operations at LANL use or produce liquids, solids, and gases that may 548 

contain nonradioactive hazardous or radioactive materials.  Experiments and mission activities 549 

result in the release of some materials as airborne emissions and liquid discharges.  These 550 

releases have the potential to affect people, air, water, plants, or animals by one or more 551 

pathways such as inhaling contaminants or coming into close proximity or contact with 552 

hazardous materials.  It is possible, through facility design or modification and through emission 553 

and effluent treatment, to minimize these releases. 554 



Section 2 – Major Issues  
 

 

  
7/9/2007 Concurrence Draft 2-15 

A number of Federal laws have been enacted to protect human health and the environment.  555 

Under some of these laws, certain environmental requirements are delegated to state authorities 556 

for enforcement and implementation.  In addition, state legislatures have adopted laws to protect 557 

human health and safety and the environment.  It is NNSA policy to conduct operations in a 558 

manner that ensures the protection of public health and safety and the environment through 559 

compliance with applicable Federal, state, and local laws and regulations, DOE Orders, and other 560 

requirements.  LANL operations are subject to all of these requirements.  Chapter 6 of the 561 

SWEIS describes the environmental laws and regulations that apply to LANL operations.  As 562 

specified by the terms of its air quality permit and effluent discharge permits, LANL 563 

demonstrates compliance through environmental monitoring and reporting.  Chapter 4 describes 564 

the current environment and presents recent data for resource areas with annually measurable 565 

parameters that show LANL’s compliance status with respect to regulations and permits.  566 

Compliance status is based on data contained in the publicly available annual environmental 567 

surveillance reports that are required for DOE sites. 568 

Some LANL operations may result in the release of radioactive materials to the air through a 569 

stack or other forced air release point (called point sources).  Limits or requirements for these 570 

emissions are set forth in the Clean Air Act, specifically the National Emissions Standards for 571 

Hazardous Air Pollutants for DOE facilities.  Under these regulations, radioactive air emissions 572 

from LANL must be controlled to ensure that no member of the public receives an effective dose 573 

equivalent of 10 millirem per year.  The concentration of radionuclides from each point-source 574 

release is measured or estimated based on knowledge of the materials used and the activities 575 

performed.  If an estimate shows that emissions from a point source may result in a member of 576 

the public receiving as much as 0.1 millirem in a year, the point source must be sampled.  During 577 

2005, 28 point sources were sampled and monitored.  NNSA also operates an ambient-air-578 

sampling network, AIRNET, which measures environmental levels of airborne radionuclides that 579 

may be released from LANL (LANL 2006g).  AIRNET monitoring stations are located at 580 

regional and Pueblo sites, at the LANL perimeter, near TA-54, and at other sites within LANL.  581 

The annual ambient air concentrations calculated from AIRNET sample measurements for 582 

publicly accessible locations are compared to environmental compliance standards (10 millirem 583 

equivalent concentration).  The 2005 dose to the hypothetical maximally exposed individual was 584 

calculated to be 6.5 millirem, below the 10-millirem per year limit for the air pathway. 585 

Impacts on surface water can be caused by industrial outfalls, stormwater runoff, dredge and fill 586 

activities, or sediment transport.  LANL has one sanitary outfall and 20 industrial outfalls; 587 

effluents from LANL facilities are discharged in accordance with a National Pollutant Discharge 588 

Elimination System permit that establishes limits on the volume and quality of the discharge.  589 

These outfalls are sampled weekly, monthly, or quarterly, as specified in the permit, to analyze 590 

effluents for compliance with permit levels.  Over the past 5 years, LANL has maintained an 591 

average rate of compliance with industrial permit conditions of 99.75 percent.  LANL also had a 592 

93 percent compliance rate with National Pollutant Discharge Elimination System stormwater 593 

requirements at its permitted construction sites (LANL 2006g). 594 

Contamination in Foodstuffs 595 

Because ingestion of foodstuffs constitutes an important pathway by which radionuclides and 596 

other contaminants can be transferred to humans, a wide variety of domestically produced edible 597 
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vegetables, fruits, grains, and animal products is sampled from the area surrounding LANL and 598 

analyzed for a variety of radionuclides.  These samples are used to compare the levels of 599 

radioactive and nonradioactive contaminants in foodstuffs at onsite and perimeter locations to 600 

regional levels, to determine trends over time, and to estimate the radiation doses and chemical 601 

exposures to individuals who consume them.  According to the analyses discussed in 602 

Appendix C of the SWEIS, the dose to a hypothetical offsite resident whose diet consists entirely 603 

of foodstuffs and game harvested locally around LANL is about 2.7 millirem per year in addition 604 

to the dose from air emissions of about 6.5 millirem.  This dose can be compared to the 605 

approximately 400 millirem per year that a LANL resident would receive from all sources of 606 

background radiation. 607 

The New Mexico Environment Department also collects and analyzes foodstuff samples as part 608 

of its surveillance program.  In May 2006, the New Mexico Environment Department reported 609 

detecting americium in a single fruit sample collected in Dixon, New Mexico, one of the sites 610 

where LANL collects regional samples.  LANL scientists evaluated New Mexico Environment 611 

Department data and concluded that this was likely a “false positive.”  Americium is a heavy 612 

radioactive element that is found as a contaminant in the plutonium used for research and pit 613 

fabrication and is one of the radionuclides for which LANL routinely monitors.  Low 614 

concentrations of americium are found throughout the environment, mainly as a result of past 615 

releases to the atmosphere from aboveground nuclear weapons tests. 616 

Scientists who perform sensitive analyses of radionuclide concentrations in environmental media 617 

use blanks (media free of the contaminant) to establish a specific instrument reading (for 618 

example, the number of radioactive emissions detected from a sample in a certain period) to 619 

represent a “positive” result.  That instrument reading or measured value is selected with full 620 

knowledge that, for some small fraction of analyses, the value may be exceeded solely due to 621 

random variation, even though no radioactive material is present above the background level 622 

(thus the term “false positive”).  However, any analytical result that exceeds the predetermined 623 

“positive” value is always examined closely to determine whether there is any other evidence to 624 

suggest that it reflects a real increase in the environmental radioactivity levels.  The presence of 625 

another radionuclide above its respective detection limit, positive samples from other foodstuffs, 626 

and elevated levels in environmental media (air, soil, water) are examples of information that 627 

would be used to assess the significance of a single analytical result that barely exceeds its 628 

detection limit.  LANL scientists reviewed the data from the single fruit sample along with other 629 

available data in this manner and judged it to be false positive. 630 

LANL Impact on the Rio Grande 631 

As many commentors noted, the city of Albuquerque is implementing a strategy to transition 632 

from sole reliance on the regional aquifer to renewable drinking water supplies, including 633 

San Juan water.  This water would be channeled into the Rio Grande Basin and stored at the 634 

Heron Reservoir.  Stored water from the reservoir makes its way into the Rio Chama and then to 635 

the Rio Grande.  The Albuquerque water utility has monitored the Rio Grande by collecting and 636 

testing samples at various sites from the Heron Reservoir along the river to Albuquerque for 637 

metals, minerals, nutrients, organic substances, and radionuclides (City of Albuquerque 2006).  638 

The river water meets EPA drinking water standards for all of these substances (specifically, the 639 

levels of radionuclides are far below the EPA standards). 640 
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LANL’s 2005 Environmental Surveillance Report (LANL 2006g) describes impacts to the Rio 641 

Grande from LANL operations.  Waters and sediments along the Rio Grande have shown 642 

relatively small impacts from LANL operations according to three separate risk assessments 643 

performed in the 2000-2002 timeframe.  Results for 2005 were consistent with those findings.  644 

All base flow samples from the Rio Grande had pollutant concentrations below drinking water 645 

standards and standards for the protection of aquatic life, wildlife habitat, and irrigation.  646 

Radioactivity in these samples was low.  None of the radionuclides commonly associated with 647 

LANL operations was detected, except uranium.  Uranium concentrations (0.5 to 2 milligrams 648 

per liter) were consistent with naturally occurring levels in regional waters and were well below 649 

the Federal drinking water standard of 30 milligrams per liter. 650 

The SWEIS uses the data from the 2005 Environmental Surveillance Report (LANL 2006g) to 651 

calculate the radiation dose to a hypothetical member of the public who consumed only water 652 

from the Rio Grande River.  The analysis uses the 95 percentile upper confidence limit values of 653 

measured radioisotope concentrations, which would be expected to overestimate the amount 654 

ingested.  The calculated annual drinking water radiation dose from radioisotopes measured at 655 

locations upstream and downstream from LANL in the Rio Grande River were comparable, and 656 

all were less than 10 percent of the EPA drinking water limit of 4 millirem per year.1  The 657 

specific radioisotopes present in the Rio Grande both upstream and downstream of LANL are 658 

naturally occurring and are not indicative of any releases from LANL. 659 

In 2005, radionuclide concentrations in bottom sediments from the Cochiti Reservoir, the first 660 

reservoir on the Rio Grande downstream from LANL, were lower than in other post-Cerro 661 

Grande Fire years.  Plutonium-239, plutonium-240, and cesium-137 concentrations showed 662 

increases for 1 to 2 years following the Cerro Grande Fire, but concentrations in 2005 were 663 

comparable with pre-fire levels.  Plutonium-239 and plutonium-240 concentrations in 2005 were 664 

near or below analytical detection limits.  Metals concentrations in the bottom sediments were 665 

not sufficiently different from background concentrations to warrant discussion.  The residual 666 

high-explosives organic compound 2, 4-dinitrotoluene was detected in Cochiti Reservoir bottom 667 

sediments at an estimated concentration of 2.8 milligrams per kilogram, considerably below the 668 

EPA Region VI soil screening level of 120 milligrams per kilogram.  This compound was not 669 

detected in earlier analyses. 670 

Use of 50-Mile Radius Region of Influence 671 

NNSA disagrees with the statement that the 50-mile radius region of influence is arbitrary and 672 

capricious.  A 50-mile radius is commonly used in EISs because this distance has been shown to 673 

encompass the significant impacts to the public.  Samples measured at varying distances from 674 

emissions sources show that the concentration of radionuclides decreases with the distance from 675 

the source.  Appendix C, Evaluation of Human Health Impacts from Normal Operations, was 676 

revised to include an analysis that shows how emissions from the Los Alamos Neutron Science 677 

Center (LANSCE) decrease dramatically with distance.  The 50-mile radius is accepted by 678 

                                                 
1  The EPA Safe Drinking Water Act limit of 4 millirem per year is based only on beta- and photon-emitters.  The analysis 
performed to evaluate the impact from drinking Rio Grande water is conservative because it also includes the dose from alpha-
emitters. 
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regulatory agencies such as the Nuclear Regulatory Commission and DOE because, at this 679 

distance, the concentration of airborne radionuclides and toxic chemicals is very small. 680 

The accident calculation methodology used in the SWEIS estimates the total population dose 681 

(sum of the individual doses to all members of the affected population) within a 50-mile radius 682 

of LANL.  The accident that would result in the largest population dose for a 50-mile radius 683 

region of influence, the TA-54 waste storage dome wildfire, also was analyzed using a 100-mile 684 

radius region of influence.  The analysis shows that extending the region of influence out another 685 

50 miles increases the affected population by 300 percent, while the population dose increases by 686 

only 13 percent.  This shows that the radiation dose to individuals in the 50- to 100-mile range 687 

(which includes the City of Albuquerque) is very small relative to the dose to individuals within 688 

50 miles of LANL because the sum of all of the individual doses within 100 miles is only a little 689 

larger than the sum of the individual doses within 50 miles.  This comparison has been added to 690 

Appendix D, Evaluation of Human Health Impacts from Facility Accidents. 691 

2.7 Waste Management 692 

Issue: 693 

Commentors expressed concerns about the large quantities of wastes projected in the SWEIS, 694 

particularly for the Expanded Operations Alternative.  Commentors questioned the continued 695 

generation of waste, particularly when significant legacy waste remains on site and remediation 696 

work is incomplete; the location where ultimate disposition of the waste would occur; and the 697 

impacts associated with waste storage and disposal, including the impacts from potential 698 

accidents.  Commentors also questioned the continued practice of onsite disposal of low-level 699 

radioactive waste in unlined trenches, citing impacts on water resources and their general 700 

opposition to onsite disposal. 701 

Response: 702 

Although LANL has instituted a pollution prevention and waste minimization program (see 703 

Chapter 4, Section 4.9, of the SWEIS), operation of LANL does generate radioactive and 704 

chemical wastes.  Wastes will be managed, however, in a manner that minimizes environmental 705 

and human health impacts and complies with regulatory requirements and DOE policies and 706 

procedures. 707 

Waste generation projected under the No Action Alternative and the Reduced Operations 708 

Alternative is based on projected volumes from the 1999 LANL SWEIS (DOE 1999a) that have 709 

been updated using new information and analyses of past performance (see Chapter 5, 710 

Section 5.9, of the SWEIS).  Estimates of wastes generated from expanded pit production, new 711 

facility construction, facility decontamination, decommissioning and demolition, and 712 

environmental restoration are responsible for the higher volumes of wastes projected under the 713 

Expanded Operation Alternative.  The largest increases in projected waste generation would be 714 

associated with decontamination, decommissioning and demolition and cleanup efforts, 715 

including those associated with compliance with the Consent Order, in particular implementation 716 

of the removal option evaluated in Appendix I of the SWEIS.  These projections are conservative 717 

(tend to overestimate the volume of waste that could be generated), and are subject to great 718 



Section 2 – Major Issues  
 

 

  
7/9/2007 Concurrence Draft 2-19 

uncertainty.  Actual generated volumes would depend on a number of factors including cleanup 719 

decisions made by the New Mexico Environment Department and NNSA, effectiveness of 720 

volume reduction activities, and future funding levels.  Waste volumes are also affected by the 721 

proposed expansion of plutonium pit production.  In addition to showing the collective impacts 722 

of the Expanded Operations Alternative in the SWEIS, the impacts on waste generation of 723 

expanded pit production and implementing the Consent Order are shown separately.  This makes 724 

it possible for the reader to compare the impacts of the alternatives without the influence of either 725 

activity. 726 

Based on these conservative projections, the environmental impacts associated with the 727 

generation and storage of radioactive and chemical wastes are evaluated in the SWEIS.  The 728 

SWEIS also analyzes the impacts of shipping all solid, chemical, and radioactive wastes for 729 

disposal at offsite facilities, as well as the impacts of transport of all low-level and mixed low-730 

level radioactive wastes for onsite disposal (see Appendix K of the SWEIS).  (Note:  Disposal of 731 

mixed low-level radioactive waste at LANL is neither authorized nor proposed, but was 732 

conservatively evaluated for NEPA-related purposes.)  The analysis of impacts from potential 733 

accidents in the SWEIS includes seven radiological accident scenarios involving waste 734 

transportation and storage.  The wildfire accident analysis includes two waste management 735 

facilities (see Chapter 5, Section 5.12, and Appendix D, Section D.5, of the SWEIS). 736 

All wastes will be safely stored until they can be safely shipped to facilities that are designed, 737 

operated, and permitted to accept these types of wastes.  Programmatic decisions regarding the 738 

disposal of wastes generated across the DOE complex were made through the Records of 739 

Decision for the Final Waste Management Programmatic Environmental Impact Statement for 740 

Managing Treatment, Storage, and Disposal of Radioactive and Hazardous Waste 741 

(DOE/EIS-0200) (DOE 1997a).  In accordance with these Records of Decision, mixed low-level 742 

radioactive waste and solid and chemical wastes generated at LANL are shipped to offsite 743 

treatment or disposal facilities.  Disposal capacity is adequate for these wastes.  Low-level 744 

radioactive waste may be disposed at onsite or offsite commercial or DOE disposal facilities; 745 

transuranic waste is disposed at the Waste Isolation Pilot Plant (WIPP). 746 

Low-level radioactive waste is currently disposed at LANL in Area G within TA-54.  The 747 

impacts of onsite low-level radioactive waste disposal were considered in the previously 748 

discussed programmatic EIS, as well as in the Area G Performance Assessment and Composite 749 

Analysis required by DOE Order 435.1 (discussed later in this section).  Because of space and 750 

regulatory considerations, low-level waste disposal operations will be expanded into Zones 4 and 751 

6 of TA-54; and other waste management activities at Area G will be transferred to other LANL 752 

locations.  The environmental impacts of expanding low-level radioactive waste disposal 753 

operations into Zones 4 and 6 were evaluated in the 1999 LANL SWEIS.  The environmental 754 

impacts from waste management transition activities are addressed in Appendix H, Section H.3, 755 

of the SWEIS. 756 

Sufficient capacity exists at LANL and at offsite facilities to dispose of all of the projected low-757 

level radioactive waste.  Decisions about the extent to which onsite or offsite disposal capacity 758 

will be used will depend on the quantities of wastes that are actually generated, which will be 759 

governed by future decisions by NNSA, the State of New Mexico, and other factors. 760 
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Future use of lined rather than unlined pits for low-level radioactive waste disposal at LANL is 761 

being evaluated as part of the required review and update of the Area G Performance Assessment 762 

and Composite Analysis.  The SWEIS considers the impacts from the use of unlined pits as its 763 

No Action Alternative baseline; this impact analysis therefore bounds possible actions with lesser 764 

potential environmental consequences, such as the use of alternate pit construction methods and 765 

operational techniques. 766 

Legacy transuranic waste is stored in aboveground and belowground configurations in TA-54.  767 

Most of the aboveground transuranic waste was originally stored below grade, but was retrieved 768 

so that it could be readily inspected as required by the State of New Mexico hazardous waste 769 

regulations.  NNSA is working to prepare all stored and newly generated transuranic waste for 770 

shipment to WIPP.  LANL has instituted a program to give the highest priority to preparing and 771 

shipping transuranic waste off site for disposal; continued aboveground transuranic waste storage 772 

at LANL presents the greatest health and environmental risk in the event of an accident.  Recent 773 

process improvements have increased the annual volumes of transuranic waste shipped from 774 

LANL to WIPP, including 684 cubic yards (523 cubic meters) in FY 2006 (see Chapter 4, 775 

Section 4.9.4).  NNSA is proposing to install and operate additional equipment and facilities and 776 

to upgrade existing processes to further increase shipment rates (see Appendix H, 777 

Section H.3.2.2.3).  The amount of stored transuranic waste at LANL is therefore expected to 778 

decrease. 779 

It is expected that sufficient capacity exists at WIPP to dispose of all of the legacy waste 780 

currently stored at LANL as well as all of the newly generated waste projected from LANL 781 

operations.  However, the transuranic waste volume projected from postulated full removal of all 782 

of the material disposal areas at LANL may cause the total transuranic volume to exceed the 783 

volume attributable to LANL in the Waste Isolation Pilot Plant Disposal Phase Final 784 

Supplemental Environmental Impact Statement (DOE/EIS-0026-S-2) (DOE 1997b).  Decisions 785 

about disposal of this transuranic waste, if generated, would be made within the context of the 786 

needs of the entire DOE Complex.  If generated, this transuranic waste would be treated and 787 

packaged in accordance with WIPP waste acceptance criteria and transported to WIPP or a 788 

similar facility for disposition. 789 

LANL staff will continue to manage some wastes (and may manage additional wastes) that 790 

cannot be accepted at WIPP or other currently operating and authorized facilities, including DOE 791 

sealed sources containing transuranic isotopes in concentrations exceeding 100 nanocuries per 792 

gram that were not generated from defense activities, as well as commercial sealed sources 793 

containing radionuclides in concentrations exceeding the Class C limits in 10 CFR Part 61 (see 794 

Appendix J, Section J.3).  These wastes will be safely stored until they can be disposed.  DOE 795 

has issued an NOI to prepare an Environmental Impact Statement for the Disposal of Greater-796 

Than-Class-C Low-Level Radioactive Waste (__ FR _____) to address disposal of Greater-Than-797 

Class-C waste and DOE waste having similar characteristics. 798 
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2.8 Water Use 799 

Issue: 800 

Commentors expressed concerns that implementation of the Expanded Operations Alternative 801 

would use too much water and could exceed available water rights. 802 

Response: 803 

NNSA takes its resource stewardship and conservation responsibilities seriously and continues to 804 

work with Los Alamos County to implement water conservation measures.  Chapter 4, 805 

Section 4.8.2.3, of the SWEIS describes current water use and the water utility infrastructure for 806 

LANL and the Los Alamos region.  Total and consumptive water use at LANL has actually 807 

decreased since 1999, in part due to water conservation efforts.  DOE transferred 70 percent of its 808 

water rights for LANL to Los Alamos County and leases the remaining 30 percent to the county.  809 

DOE is now a county water customer; as such, DOE is billed and pays for the water it uses in 810 

accordance with a water service contract.  For water use planning purposes, DOE has established 811 

a target ceiling quantity for water use equal to the water rights it still owns (542 million gallons 812 

[2,050 million liters] per year). 813 

Los Alamos County recently completed the conversion of its water contract with the Bureau of 814 

Reclamation to access San Juan-Chama project water, which will enable the county to move 815 

forward with this water diversion project.  This project, coupled with implementation of the 816 

measures outlined in the Los Alamos County August 2006 Long-Range Water Supply Plan, 817 

should enable it to meet regional water demands for the next 40 years (Stephens 2006). 818 

Utility demand projections were updated in the Final SWEIS.  As discussed in Chapter 5, 819 

Section 5.8.2.3, under the Expanded Operations Alternative, LANL operational water demands 820 

would remain within DOE’s water use target ceiling quantity.  Water demands at LANL, 821 

combined with the larger and growing demands of other Los Alamos County users, could require 822 

up to 98 percent of the currently available water rights.  These estimates are based on the latest 823 

trend analysis and projections that include calendar year 2005 water usage data for LANL and 824 

other Los Alamos County users.   825 

2.9 Compliance Order on Consent (Consent Order) and Environmental Restoration 826 

Activities 827 

Issue: 828 

Noting that activities to implement the March 2005 Consent Order were included only under the 829 

Expanded Operations Alternative, commentors were concerned that NNSA considered 830 

compliance with the Consent Order optional.  Commentors doubted that cleanup was being 831 

addressed and thought that cleanup should be completed before NNSA contemplated increased 832 

pit production or generated additional waste at LANL.  Commentors doubted the adequacy of 833 

cleanup technologies or called for the development of new cleanup technologies.  Commentors 834 

questioned the adequacy of a possible cleanup remedy that would cover existing waste or 835 

contamination with soil, and proposed that rigorous cleanup standards, such as returning the 836 
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land to a pristine condition, be applied to all locations at LANL.  Some commentors were 837 

concerned that wastes would be disposed without packaging.  Others questioned whether wastes 838 

from remediation could be safely disposed. 839 

Response: 840 

NNSA does not consider compliance with the Consent Order (http://www.nmenv.state.nm.us/ 841 

hwb/lanl/OrderConsent/03-01-05/Order_on_Consent_2-24-05.pdf) optional and is not linking its 842 

Consent Order compliance with decisions about pit production, proposed new projects or 843 

activities, other increased operational levels, or waste generated from other LANL activities.  The 844 

NNSA Administrator could choose to implement the alternatives analyzed in the SWEIS either 845 

wholly or in part.  NNSA intends to implement actions necessary to comply with the Consent 846 

Order regardless of whether it implements other actions analyzed for the Expanded Operations 847 

Alternative.  NNSA includes the Consent Order impact analysis in the SWEIS to support 848 

collateral decisions that NNSA may make to facilitate implementation of Consent Order 849 

activities. 850 

NNSA intends to continue conducting the environmental restoration program at LANL in 851 

conjunction with its stockpile stewardship mission.  Chapter 2, Section 2.2.6, of the SWEIS 852 

summarizes the progress made in the LANL environmental restoration program since 1999.  853 

LANL staff identified over 2,000 sites in the early 1990s that potentially required environmental 854 

restoration; however, due to remediation and consolidation, only about 800 sites remain to be 855 

addressed. 856 

There are many technologies available for remediating contaminated sites.  Several of the more 857 

applicable technologies are summarized in Appendix I.  DOE sponsors millions of dollars of 858 

research on remediation technologies for metal- and radionuclide-contaminated sites, in addition 859 

to partnering with EPA and the Department of Defense on research programs for sites 860 

contaminated with organic chemicals, metals, and explosive residues.  DOE applies successful 861 

environmental technologies to its field sites based on these research initiatives. 862 

Although the SWEIS evaluates the environmental impacts associated with potential remedial 863 

action alternatives, remediation decisions for contaminated sites will be made in accordance with 864 

established regulatory processes and standards, including those of the New Mexico Environment 865 

Department for the Consent Order.  To arrive at a decision about remediating a contaminated 866 

site, several alternative remedies may be considered as needed.  Any selected remedy must 867 

protect human health and the environment and meet applicable cleanup standards, including 868 

those for groundwater, surface water, and soil.  If a site is to remain under DOE ownership, 869 

cleanup standards commensurate with a restricted type of land use may be used, provided offsite 870 

areas are protected.  If a site is to be released for unrestricted public access, that site would need 871 

to meet cleanup standards for unrestricted access that, for example, potentially would allow 872 

farming.  As discussed in Chapter 2, Section 2.2.6, decisions about cleanup levels for sites 873 

subject to the Consent Order will be made by the New Mexico Environment Department using 874 

standards documented in Section VIII of the Consent Order. 875 

Waste generated from environmental restoration would be safely stored until it can be disposed.  876 

Waste would be packaged and transported in compliance with Federal regulations and the waste 877 



Section 2 – Major Issues  
 

 

  
7/9/2007 Concurrence Draft 2-23 

acceptance criteria of the facilities receiving the waste.  Packaging requirements for hazardous 878 

(including radioactive) materials are progressively more stringent as the hazards represented by 879 

the shipped materials increase.  Experience from the DOE Complex shows that most radioactive 880 

waste from environmental restoration activities contains so little radioactive material that it can 881 

be safely shipped in bulk (for example, contained within lift liners that are shipped within 882 

reusable intermodal containers). 883 

The SWEIS considers the impacts of transporting all solid, chemical, and radioactive wastes for 884 

disposal at offsite disposal facilities, as well as the impacts of transporting all low-level 885 

radioactive wastes to onsite disposal facilities.  The projected transuranic waste volume from full 886 

implementation of the Removal Option for the material disposal areas may cause the total LANL 887 

transuranic waste volume to exceed the volume attributed to LANL in the Waste Isolation Pilot 888 

Plant Disposal Phase Final Supplemental Environmental Impact Statement (DOE/EIS-0026-S2) 889 

(DOE 1997b).  Decisions about disposal of this transuranic waste, if generated, would be made 890 

within the context of the needs of the entire DOE Complex.  If generated, transuranic waste from 891 

material disposal area removal would be treated and packaged in accordance with WIPP waste 892 

acceptance criteria and transported to WIPP or a similar facility for disposition. 893 

2.10 Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test (DARHT) 894 

Facility 895 

Issue: 896 

Commentors expressed concern about open burning of uranium and the potential effect of this 897 

activity on air, water, soil, and the health of the citizens of New Mexico.  Some commentors 898 

stated that large amounts of depleted uranium have been used in the past and might remain in 899 

the environment.  Commentors requested that NNSA implement a more comprehensive 900 

monitoring program to monitor open burning and detonation sites.  Specific comments 901 

addressed the proposal to process “87,000 pounds of high explosives and up to 6,900 pounds of 902 

depleted uranium” in open detonation hydrodynamic experiments.  A commentor stated that 903 

NNSA had not met its commitments in the phased containment of testing at DARHT; others 904 

questioned the use of foam and its effect on emissions. 905 

Response: 906 

Depleted uranium is used in dynamic and hydrodynamic testing performed with high explosives.  907 

The testing takes place at the DARHT Facility in TA-15 and at other firing sites.  All of the firing 908 

sites are in remote locations.  High explosives are detonated in close proximity to depleted 909 

uranium to observe the impact of detonation on depleted uranium.  Depleted uranium, like lead, 910 

is dense and is therefore deposited mostly near the firing point when it is fragmented by the force 911 

of the high explosives detonation.  Mock explosives (material that will not explode easily that is 912 

used to simulate one or more properties of high explosives) do not consist of depleted uranium. 913 

No experiments or activities at LANL involve the burning of depleted uranium.  State of New 914 

Mexico open burning permits that would allow a variety of experiments and testing have been 915 

withdrawn at the LANL contractor’s request.  High explosives and explosives-contaminated 916 
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materials (not including depleted uranium) are burned or detonated in accordance with a RCRA 917 

permit as a hazardous waste treatment to render the materials safe for disposal. 918 

Monitoring of the environment in and around LANL generally includes air, water, soil, and 919 

foodstuffs.  All LANL activities are performed in accordance with applicable state (New Mexico 920 

Air Quality Control Act) and Federal laws (Clean Air Act, Toxic Substances Control Act), as 921 

well as regulations, Executive Orders, and permits, as described in Chapter 6 of the SWEIS.  922 

Specifically, monitoring of soils, invertebrates, birds, mammals, and nearby cultural resources is 923 

required for the area potentially affected by the DARHT Facility.  Experiments at the DARHT 924 

Facility are subject to specific monitoring requirements.  Numerous samples, using various 925 

techniques, are taken within 250 meters of the firing point.  This sampling is performed to better 926 

understand the levels of contamination (beryllium and depleted uranium) at the firing sites, the 927 

success of decontamination efforts, and the success of mitigation techniques that are applied to 928 

specific experiments. 929 

Independent of the DARHT Facility monitoring requirements, airborne radionuclide emissions at 930 

the LANL site perimeter, as well as at onsite and regional locations, are monitored continually by 931 

AIRNET.  These results are available both online and in the annual environmental surveillance 932 

reports.  Onsite LANL AIRNET locations are used to help quantify emissions from particular 933 

sources.  The number of operating AIRNET stations remains relatively constant; in 2005, 934 

50 stations were in use, an increase of 4 from the number of stations in 2004.  Data from stations 935 

located near DARHT were tracked for several years to determine whether a trend or impact in the 936 

airborne radionuclide emissions existed that warranted further analysis.  The only impact noted 937 

during that time was higher readings caused by a known source (contaminated soil) under one of 938 

the AIRNET stations, not airborne emissions from any LANL facility.  Since the data collected 939 

from stations near DARHT did not indicate a trend, some of the AIRNET stations were 940 

redeployed.  Predominant wind patterns were used to help determine the best locations for these 941 

stations to provide a better estimate of potential offsite impacts. 942 

In addition to monitoring by AIRNET, air-sampling programs at LANL include ambient 943 

nonradiological air monitoring programs and stack sampling for radionuclides.  Soils, foodstuffs, 944 

and biota (plants and animals) are also collected within and around LANL to help determine 945 

whether there are any impacts from LANL operations on human health and the human food 946 

chain.  A public health assessment of LANL operations concluded that no harmful exposures due 947 

to chemical or radioactive contamination detected in groundwater, surface soil, surface water and 948 

sediment, or biota are occurring or are expected to occur in the future, as described in Chapter 4, 949 

Sections 4.4.2.3, 4.4.3.1, and 4.6.1.2. 950 

Although toxic and radioactive air emissions can potentially have detrimental impacts, past 951 

emission levels analyzed through the existing LANL monitoring programs and those projected in 952 

the SWEIS would not be expected to cause unacceptable impacts on human health or the 953 

environment, as stated in Chapter 5, Sections 5.4 and 5.6.  The No Action and Expanded 954 

Operations Alternatives descriptions indicate that high explosives processing activities would use 955 

up to 82,700 pounds of explosives in a year (the Reduced Operations Alternative would use 956 

20 percent less).  Both this amount and the amount of depleted uranium used in high explosives 957 

testing remain unchanged from the quantities analyzed in the 1999 LANL SWEIS (DOE 1999a).  958 

The annual amount of depleted uranium in experiments is used as the basis for calculating upper-959 
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bound annual emissions rates for these activities.  Using these upper-bound annual emission 960 

rates, the calculated dose from depleted uranium would be less than 1 millirem per year to an 961 

individual at the offsite location of greatest impact (see Appendix C).  The dose from depleted 962 

uranium to an individual at other locations near the site boundary would be less, and the dose to 963 

an individual located away from the site would be much less. 964 

In the interest of limiting the spread of contamination, in the ROD DOE selected the Final 965 

Environmental Impact Statement (EIS), Dual Axis Radiographic Hydrodynamic Test (DARHT) 966 

Facility (DOE 1995a) Phased Containment Option, which calls for a phased approach to 967 

containment for tests and experiments at the DARHT Facility.  The materials to be contained are 968 

beryllium, depleted uranium, and RCRA characteristic metals.  In Phase I (1999-2004), a 969 

prototype vessel system and portable cleanout unit were to be installed.  While a vessel system 970 

was not installed at DARHT during this period, vessel system design continued, prototype 971 

vessels were tested at other firing sites, and the use of aqueous foam was implemented at 972 

DARHT to reduce the amount of particulates released.  The use of foam meets the emission 973 

reduction goal of at least 5 percent compared to the releases from the testing program without 974 

containment.  The Vessel Preparation Building was constructed during this phase and should be 975 

fully operational in the near future. 976 

Use of foam similar to that used for firefighting was implemented at DARHT for all tests that 977 

include beryllium.  A NEPA review of foam use was completed and a Notice of Intent to 978 

Discharge was submitted to the New Mexico Environment Department regarding the foam.  The 979 

foam mitigation technique is designed to capture finely divided materials, thereby reducing 980 

emissions.  The amount of reduction achieved depends on the specific shot and a wide range of 981 

parameters.  Emission of fine particulates was estimated to be reduced by 50 to 95 percent 982 

depending on the individual shot.  The foam breaks down and is rinsed to a sump from which it 983 

is pumped and sent to the Radioactive Liquid Waste Treatment Facility for treatment.  This 984 

additional, nonhazardous waste was included in the waste analysis in the SWEIS. 985 

2.11 Environmental Justice  986 

Issue: 987 

Commentors expressed concerns about the adequacy of the Environmental Justice analysis in the 988 

SWEIS, stating their opinion that it does not meet the requirements of Executive Order 12898, 989 

Federal Actions to Address Environmental Justice in Minority and Low-Income Populations.  990 

Commentors questioned the definition used for low-income populations and whether low-income 991 

and minority populations were properly identified and considered in the analyses.  They also 992 

were concerned that environmental justice was not properly addressed in the cumulative impacts 993 

analyses and that the special pathways were not adequately analyzed.  Some commentors took 994 

exception to statements in the SWEIS that low-income and minority populations are not 995 

disproportionately impacted by LANL operations.  A number of commentors were also 996 

concerned that public meetings on the Draft SWEIS were held on or during preparations for 997 

Pueblo Feast Days, making it difficult or impossible for some members of regional Pueblos to 998 

attend. 999 
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Response: 1000 

Executive Order 12898, “Federal Actions to Address Environmental Justice in Minority 1001 

Populations and Low-Income Populations,” requires Federal agencies to identify and address, as 1002 

appropriate, disproportionately high and adverse human health or environmental impacts of 1003 

Federal programs, policies, and activities on minority and low-income populations.  The Order 1004 

also requires agencies to ensure greater public participation in their decisionmaking practices.  1005 

DOE is committed to implementing the requirements of this Executive Order and has instituted a 1006 

number of activities to ensure consideration of and participation by members of minority and 1007 

low-income populations surrounding LANL and its other facilities. 1008 

NNSA acknowledges that different approaches could be used to assess the environmental justice 1009 

impacts of continuing to operate LANL.  Some groups may view any or all impacts as 1010 

significant, while others recognize that there are varying levels of risk.  As demonstrated in 1011 

Chapter 5, Section 5.11, NNSA has met the objectives of Executive Order 12898 to investigate 1012 

environmental justice impacts that potentially would be high and adverse and would 1013 

disproportionately affect one group over another. 1014 

Chapter 4 describes the affected environment around LANL.  Section 4.11 contains population 1015 

statistics based on the 2000 U.S. Census, definitions, and other information needed for the 1016 

environmental justice analysis.  Chapter 5 contains the impact analyses by resource area.  1017 

Section 5.11 provides definitions for minority and low-income individuals and populations and 1018 

describes methods of determining affected populations in order to assess the potential for 1019 

disproportionately high and adverse human health or environmental effects from implementing 1020 

the alternatives evaluated in the SWEIS.  As explained in Section 5.11, these definitions and 1021 

methods are based on Federal guidance and widely accepted methodologies.  The potential for 1022 

environmental justice impacts is assessed by comparing the impacts for each resource area to the 1023 

impacts on affected minority and low-income populations (for the SWEIS, generally those 1024 

residing within a 50-mile [80-kilometer] radius of LANL). 1025 

For the purposes of the SWEIS, minority individuals are defined as those who identified 1026 

themselves in the 2000 U.S. Census as Hispanic or Latino, Asian, Black or African-American, 1027 

Native American or Alaska Native (hereafter referred to as Native American), Native Hawaiian 1028 

or Other Pacific Islander, or Multiracial (with at least one race designated as minority).  Minority 1029 

populations are identified where either: (1) the minority population of the affected area exceeds 1030 

50 percent, or (2) the minority population percentage of the affected area is meaningfully greater 1031 

than the minority population percentage in the general population or other appropriate unit of 1032 

geographical analysis. 1033 

The area immediately surrounding LANL in Los Alamos County is mainly populated by whites, 1034 

while the area outside of Los Alamos County is primarily populated by minorities.  Minorities 1035 

comprise about 18 percent of Los Alamos County’s population.  Hispanics are the largest 1036 

minority group in Los Alamos County, at approximately 12 percent of the population.  As 1037 

discussed in Chapter 4, Section 4.11, approximately 55 percent of the population within a 1038 

50-mile (80-kilometer) radius area of LANL belong to a minority group.  The largest minority 1039 

group in this area is the Hispanic or Latino population (about 46 percent), followed by Native 1040 

Americans (about 6 percent). 1041 
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No standard has been developed for Federal agencies to use in determining low-income 1042 

populations for environmental justice analyses.  Both DOE and EPA use the Federal poverty 1043 

threshold to identify low-income populations.  Low-income populations in an affected area are 1044 

identified using the annual statistical poverty thresholds from the U.S. Census Bureau’s Current 1045 

Population Reports, Series P60, on Income and Poverty.  Low-income populations are defined 1046 

for SWEIS analyses as communities in which a greater percent of the population is characterized 1047 

as living in poverty than the New Mexico state average.  In the 2000 U.S. Census, approximately 1048 

18 percent of the population of New Mexico was identified as living below the Federal poverty 1049 

threshold.  Therefore, for the SWEIS analysis, low-income populations were identified as those 1050 

census block groups residing within a 50-mile (80-kilometer) radius of LANL with greater than 1051 

18 percent of the population living below the Federal poverty threshold. 1052 

As discussed in Chapter 4, Section 4.11, approximately 16 percent of the total population living 1053 

within a 50-mile (80-kilometer) radius of LANL lives below the poverty threshold.  This is about 1054 

2 percent lower than the state average.  Within this area, however, there are a number of census 1055 

block groups with at least 18 percent of the population living below the poverty threshold.  The 1056 

total impacts projected in the SWEIS were compared against the impacts on these census block 1057 

groups to determine whether there were disproportionate adverse impacts to any low-income 1058 

populations. 1059 

An environmental justice analysis considers whether impacts identified for other resource areas, 1060 

such as human health, represent disproportionately high and adverse impacts to minority or low-1061 

income populations.  Chapter 5, Section 5.11, identifies the potential impacts for resource areas 1062 

that are important to the environmental justice analysis for LANL and evaluates whether those 1063 

impacts (analyzed in other sections of Chapter 5) represent disproportionately high and adverse 1064 

impacts to minority or low-income populations.  This analysis did not identify any 1065 

disproportionately high and adverse human health or environmental impacts on minority or low-1066 

income populations under any of the actions or alternatives analyzed in the SWEIS.  Specifically, 1067 

as discussed in Section 5.4.1, the impacts of nonradiological air pollutants resulting from LANL 1068 

operations on the public would likely be small.  As discussed in Sections 5.6.1 and 5.6.2, the 1069 

radiological and hazardous chemical risks to the public from normal operations would be small.  1070 

As discussed in Section 5.10, the risk associated with transporting radioactive waste off site for 1071 

disposal would result in less than 1 excess LCF among the exposed general population along the 1072 

shipping routes.  To the extent that there is a potential for adverse impacts, the analyses 1073 

determined that most of the impacts would affect all populations in the area similarly.  The 1074 

greatest impacts would generally affect those living closest to LANL, for example those within 1075 

Los Alamos County, which has a low percentage of minority and low-income populations.  1076 

Section 5.11 was expanded in the Final SWEIS to include more detailed discussion of the 1077 

environmental justice analysis. 1078 

As discussed in Chapter 5, Section 5.11, and Appendix C, NNSA considered potential exposure 1079 

through special pathways as part of its human health impacts analyses.  The special pathways 1080 

analysis considers ingestion of native vegetation, locally grown produce and farm products, 1081 

groundwater, surface water, fish, game animals, other foodstuffs and incidental consumption of 1082 

soils and sediments (on produce, in surface water, and ingestion of inhaled dust); absorption of 1083 

contaminants in sediments through the skin; and inhalation of plant materials.  For LANL, the 1084 
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special pathways are important to the environmental justice analysis because some of these 1085 

pathways are important or viable to the traditional or cultural practices of certain members of 1086 

minority populations in the area.  In considering these special pathways, NNSA did not find 1087 

disproportionately high and adverse health impacts on minority or low-income populations.  1088 

While such a lifestyle may result in a slightly higher dose (up to 4.5 millirem annually) to the 1089 

individual than that of the average person living near LANL, the overall risk associated with this 1090 

lifestyle increases by approximately 1 percent compared to the annual risks associated with living 1091 

in the area surrounding LANL, where the average individual receives a dose of approximately 1092 

400 millirem from natural background radiation.  This increased risk is not considered 1093 

significant. 1094 

In response to comments on the Draft LANL SWEIS, additional discussion was added to 1095 

Chapter 5, Section 5.13, Cumulative Impacts, to address the potential for cumulative 1096 

environmental justice-related impacts. 1097 

NNSA appreciates that holding the public meetings on the Draft SWEIS immediately preceding 1098 

and during Pueblo Feast Days may have interfered with the ability of Pueblo members to attend 1099 

those meetings.  However, NNSA believes that the process implemented for public input on the 1100 

Draft LANL SWEIS provided reasonable accommodation for such events.  For those unable to 1101 

attend any of the three hearings on the Draft LANL SWEIS, other means of providing comments 1102 

on the SWEIS were provided, including submitting comments through the U.S. mail, e-mail, and 1103 

toll-free telephone and fax lines.  The comment period was extended from 60 to 75 days, and 1104 

members of the northern New Mexico Pueblos were invited to a special briefing on the Draft 1105 

LANL SWEIS on July 26, 2006, about 3 weeks after the document was made available.  This 1106 

briefing provided an opportunity for Pueblo members to talk with NNSA and LANL staff who 1107 

are knowledgeable about the alternatives and the projects included in the LANL SWEIS. 1108 

2.12 Comparison to Rocky Flats Plant 1109 

Issue: 1110 

Commentors opposed to continued or expanded levels of pit production and associated activities 1111 

at LANL cited past performance at the now-closed Rocky Flats Plant in Colorado as indicative 1112 

of NNSA’s continued and future operations, inferring that similar activities at LANL would 1113 

result in comparable environmental contamination and human health effects in New Mexico. 1114 

Response: 1115 

The LANL SWEIS evaluates the potential impacts of continued operation of LANL.  1116 

Environmental contamination, human health impacts, and legal issues related to operation, 1117 

shutdown, or cleanup of the Rocky Flats Plant are not within the scope of the SWEIS.  Because 1118 

pit production was transferred to LANL when the Rocky Flats Plant was closed, this response 1119 

addresses why performance of these activities at LANL would not result in the level of 1120 

environmental contamination or perceived human health impacts experienced at the Rocky Flats 1121 

Plant. 1122 
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A number of factors such as much lower pit production levels, a heightened awareness of safety 1123 

and environmental issues, newer facilities and technologies, more stringent environmental and 1124 

nuclear safety regulations, a higher level of scrutiny by regulators and independent oversight 1125 

organizations, and more controlled operational and management practices support the conclusion 1126 

that LANL operations are not comparable to operations at the Rocky Flats Plant.  The Rocky 1127 

Flats Plant produced thousands of pits per year until it ceased operation in 1989.  Under the 1128 

SWEIS Expanded Operations Alternative, LANL would produce a maximum of 80 pits per year. 1129 

LANL is not operated as a pit production facility; pits are produced one at a time on an “as 1130 

needed” basis, and pit production is only one component of LANL’s many activities and 1131 

operations. 1132 

When the Rocky Flats Plant was closed in 1989 for safety and environmental reasons, it had a 1133 

history of operational problems.  Allegations regarding compliance with RCRA and the Clean 1134 

Water Act led to the 1989 raid by agents from the Federal Bureau of Investigation, the 1135 

Department of Justice, and EPA. Other issues surfaced regarding safety violations and plutonium 1136 

contamination that occurred over many years, mostly before there was a national or global 1137 

awareness of environmental issues and the existence of stringent environmental regulations. 1138 

While the Rocky Flats Plant may be an example of a poorly operated facility and the most 1139 

contaminated site in the weapons complex, it is also an example of a successful, accelerated 1140 

cleanup and the basis for lessons learned across the complex for safer, cleaner operation.  The 1141 

Rocky Flats site cleanup was certified complete by DOE in December 2005, and 5,200 acres of 1142 

the site are now being transferred to the Department of the Interior to be managed as a national 1143 

wildlife refuge. 1144 

Today’s nuclear weapons complex is much different than it was when Rocky Flats was operating. 1145 

There is much less of a demand for nuclear weapons, and lessons learned from past operations 1146 

have resulted in a smaller, safer, more efficient nuclear weapons complex.  Today’s weapons 1147 

complex conforms to current national policies and stricter environmental regulations and 1148 

oversight, as well as more rigorous management processes and controls.  NNSA facilities are 1149 

required to operate in compliance with Federal and other government regulations and to adhere to 1150 

DOE environmental and safety requirements and objectives that may be more stringent than 1151 

some regulations.  NNSA sites such as LANL must implement DOE Orders and policies related 1152 

to the detailed management of projects to protect public health and the environment and to 1153 

ensure appropriate safety and design standards are met.  Project management activities conform 1154 

to national standards and industrial practices that were not in place throughout much of the 1155 

operation of the Rocky Flats Plant.  Safety documentation is regularly reviewed and corrective 1156 

action plans are used to address any deficiencies that may be discovered.  Regulatory and 1157 

independent oversight agencies monitor activities that occur at NNSA facilities, including 1158 

LANL.  The level of oversight and interaction with stakeholders has increased substantially since 1159 

the Rocky Flats Plant was operating, both throughout the nuclear weapons complex and at LANL 1160 

specifically. 1161 

The Plutonium Facility in TA-55 is a newer facility than those at the Rocky Flats Plant, with an 1162 

improved design that meets current environmental and safety standards.  The Plutonium Facility 1163 

has increased safety margins, stronger structural components, firebreaks and automatic fire 1164 

suppression systems, and more automatic alarms and process controls.  Specifically regarding 1165 
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filtration of process emissions and the problems with the Rocky Flat design, the Plutonium 1166 

Facility has implemented structural designs for fire containments, multiple stages of high-1167 

efficiency particulate air filtration, and firebreaks to prevent, isolate, and confine potential fires 1168 

from spreading through air filtration systems, thus minimizing potential releases to the 1169 

environment.  Additional upgrades, repairs, and replacements of equipment and components are 1170 

proposed under the TA-55 Refurbishment Project as part of the SWEIS Expanded Operations 1171 

Alternative to ensure the facility safety envelope is maintained as the facility and its systems and 1172 

components age.  A description of the proposed upgrades and an evaluation of this project are in 1173 

included in Appendix G, Section G.7. 1174 

Chapter 4, Table 4–19, in the SWEIS summarizes the range of annual nonradiological emissions 1175 

from LANL from 1999 to 2005.  The consequences of these and projected future emissions are 1176 

evaluated in Chapter 5, Section 5.6, of the SWEIS and are very small.  Additionally, 1177 

implementation of improved operational methods, environmental monitoring and surveillance, 1178 

material and waste handling, a much more rigorous safety program, and a formal lessons learned 1179 

program contribute to lower environmental, safety and health impacts.  These operational 1180 

improvements and routine environmental monitoring and surveillance are intended to ensure that 1181 

activities occurring at LANL will not result in contamination of the environment or impacts on 1182 

the health and safety of employees or the public from either routine or accidental releases.  As 1183 

discussed in Chapter 1, Section 1.3, of the SWEIS, NNSA, the LANL contractor, and the State of 1184 

New Mexico entered into a Consent Order in 2005 that requires investigation and remediation of 1185 

environmental contamination that resulted from past operations at LANL.  NNSA and the LANL 1186 

contractor are committed to remediating existing contamination and protecting public health and 1187 

safety and the environment.  In addition, the Defense Nuclear Facilities Safety Board (DNFSB) 1188 

provides independent oversight of LANL’s nuclear facilities and maintains an onsite presence to 1189 

ensure issues concerning nuclear safety are addressed.  Other stakeholder groups such as Native 1190 

American Pueblos, citizen advisory boards, and other nongovernmental organizations also 1191 

closely review DOE plans and operations. 1192 

2.13 Recommendations of the Defense Nuclear Facilities Safety Board 1193 

Issue: 1194 

Commentors expressed their opinion that LANL is not in compliance with DOE and DNFSB 1195 

safety regulations and recommendations.  Some commentors claimed that certain LANL facilities 1196 

are up to 6 years behind in preparing and submitting their required safety documentation to 1197 

DOE.  Other commentors stated that such lack of compliance poses an unacceptable risk to 1198 

workers, the public, and the environment.  Commentors also stated that the Draft SWEIS should 1199 

fully incorporate, analyze, consider, and resolve the serious safety issues raised by the DNFSB. 1200 

Response: 1201 

Congress created DNFSB in 1988 as an independent oversight organization within the Executive 1202 

Branch of government to provide advice and recommendations to the Secretary of Energy 1203 

regarding protection of public health and safety at DOE’s (now NNSA’s) defense nuclear 1204 

facilities.  As such, DNFSB is responsible for independent oversight of activities affecting 1205 

nuclear safety within the nuclear weapons complex.  DNFSB has no regulatory authority; it does 1206 
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not set standards or promulgate regulations.  Rather, DNFSB reviews safety issues and formally 1207 

reports its findings and recommendations regarding the safety of nuclear weapons complex 1208 

facilities to the highest levels of NNSA.  DNFSB may conduct investigations, issue subpoenas, 1209 

hold public hearings, gather information, conduct studies, and establish reporting requirements 1210 

for NNSA.  DNFSB is required to report to Congress each year about its oversight activities, its 1211 

recommendations to NNSA, and improvements in safety at defense nuclear facilities resulting 1212 

from its activities.  Procedures are in place for NNSA to review and respond to DNFSB 1213 

recommendations and to implement those recommendations at the sites as appropriate. 1214 

NNSA and its operating contractors have internal organizations dedicated to safe operation of its 1215 

nuclear facilities.  DOE has issued regulations, standards, and guidance for nuclear facility 1216 

operation, including requirements for performance of the safety evaluations and risk assessments 1217 

that become the basis for development of facility operating parameters.  With respect to DNFSB 1218 

concerns, NNSA and the LANL contractor have reviewed DNFSB reports and responded with 1219 

commitments to update and improve safety basis documentation.  The Los Alamos Site Office 1220 

Safety Authorization Basis Team assures the development and approval of adequate controls in 1221 

support of safe operations at LANL.  Safety documentation for some LANL facilities does not 1222 

meet current standards and the LANL contractor and NNSA are in the process of updating these 1223 

documents to achieve compliance.  Nonetheless, LANL nuclear facility operations are authorized 1224 

and approved by NNSA based on NNSA’s evaluation of the acceptability of existing relevant 1225 

safety documentation to ensure safe operations. 1226 

The environmental impacts of potential accident scenarios, including accidents caused by human 1227 

error during the performance of high hazard operations and other types of initiating events, are 1228 

analyzed in the SWEIS.  Safe operation is an intrinsic part of the activities proposed and 1229 

analyzed in the SWEIS.  Nonetheless, NNSA anticipates the possible occurrence of operational 1230 

accidents or natural events and analyzes the impacts of potential accident scenarios as part of the 1231 

NEPA compliance process so that this information can be part of the decisionmaking process 1232 

regarding whether or not to proceed with a proposed action.  NNSA recently revised its oversight 1233 

practices relative to LANL to focus its resources more specifically on nuclear safety and security.  1234 
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3.0   PUBLIC COMMENTS AND NNSA RESPONSES 

This section presents a side-by-side display of the comments received by NNSA during the 
public comment period on the Draft LANL SWEIS and NNSA’s response to each comment.  To 
find a specific commentor or comment in the following pages, search Table 3–1, Index of Public 
Officials, Table 3–2, Index of Organizations, or the List of Commentors that follows the Table 
of Contents, to identify the page numbers on which the appropriate comments and NNSA 
responses appear. 

If a commentor provided comments through a postcard or form letter campaign, that commentor 
is referred to a copy of that postcard or form letter.  This section only contains one copy of each 
unique postcard or form letter. 

Table 3–1  Index of Public Officials 
Public Agency Person Page Number(s) 

City of Española Danielle Duran, City Councilor 1074 

Anthony J. Mortillaro, Assistant County 
Administrator 

587 Los Alamos County 
 

Regina Wheeler 915, 945 

Matt Miller, Congressman’s Aid for Los Alamos 
National Laboratory 

1000 Members of Congress 
Staff of Congressman Tom Udall 

Michelle Hawkins Ortiz, Congressman 
Tom Udall’s State Director 

1001 

Picuris Pueblo Environment Department Julia Geffroy, Associate Director 38, 840, 843 

Pueblo of San Ildefonso James R. Mountain, Governor 664 

Santa Clara Indian Pueblo J. Michael Chavarria, Governor 702 

State of New Mexico Environment 
Department 

Ron Curry, Secretary 422 

Steven R. Spencer, Ph.D., Regional 
Environmental Officer 

180 U.S. Department of the Interior 

Darlene M. Koontz, Superintendent, National 
Park Service 

232 

U.S. Environmental Protection Agency 
 

Rhonda M. Smith, Chief 
Office of Planning and Coordination 

9 
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Table 3–2  Index of Organizations 
Organization Person Page Number(s) 

Albuquerque Center for Peace and Justice Judith Kidd 855, 1039 

Alliance for Nuclear Accountability Jodi Dart, Program Director 693 

Carson Forest Watch J. Berde 66 

Susan Dayton, Director 257, 290, 488 Citizen Action New Mexico 

David B. McCoy, Assistant Director 4, 138, 257, 488 

Citizens for Alternatives to Radioactive Dumping Janet Greenwald 254, 1042 

Joni Arends, Director 470, 724 

Sadaf Cameron 470, 724, 876 

John Hoffman 470, 724 

Kalliroi Matsakis 470, 724, 877, 922 

Concerned Citizens for Nuclear Safety and 
Embudo Valley Environmental Monitoring Group 

Linda Weiner 1052 

Design Solutions Tim Curry 376, 591 

Embudo Valley Environmental Monitoring Group Sheri Kotowski 470, 724  

Institute for Energy and Environmental Research Arjun Makhijani, Ph.D. 458 

LANL Water Watch Sheri Kotowski 959, 993 

Loretto Community Penelope McMullen, SL, New Mexico Justice 
and Peace Coordinator 

673, 855, 1009 

Los Alamos Chamber of Commerce Kevin Holsapple, Executive Director 5 

Greg Mello, Executive Director 475 Los Alamos Study Group 

Sarah Miller 1045 

Lynx Lightning Tamara Lynn 110 

New Mexico Highlands University Center for the 
Education and Study of Diverse Populations 

Marcia Brenden, Ph.D. 28 

Northern New Mexico Citizens’ Advisory Board J. D. Campbell, Chair 237 

Jay Coghlan, Director 502, 1021 

Scott Kovac 502 

Nuclear Watch of New Mexico 

John Witham 502 

Pajarito Group of the Sierra Club Ilse Bleck, Chair 593 

Betsy Martinez 198, 877, 888, 980 Pax Cristi New Mexico 

Bud Ryan 878, 1019 

Rocky Mountain Peace and Justice Center LeRoy Moore, Ph.D. 401 

Tom Taylor, President  181 Sangre de Cristo Audubon Society 

Bernard R. Foy, Conservation Chair 181 

Snake River Alliance Jeremy Maxand, Executive Director 498 

Southwest Research and Information Center Don Hancock 464 

Stop the War Machine Bob Anderson 1040 

Tri-Valley CAREs Loulena Miles 626 

University of California Christy Escobar 903, 956, 1035 



Commentor No. 1:   Christina Maris

From: Christina Maris [cmaris@salud.unm.edu]
Sent: Tuesday, August 01, 2006 12:06 PM
To: LANL_SWEIS
Subject: Draft LANL SWEIS Comments

You’re actually proposing to make MORE nuclear bombs?
I think we have more than enough nuclear bombs and triggers as it is, thank you 
very much.
No more pollution of the earth!  We need to think down seven generations before we 
made decisions like this.  Will our great-great-great-great-great-great grandchildren 
be happy that we made more of these weapons?  Where will we store the waste?  
How will we get rid of them once we come to our senses and stop killing each other?
This is short-term thinking.  Our descendants will not thank us for it.
Christina Maris
7553 Isleta Boulevard SW #1
Albuquerque, NM  87105
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1-1

1-2
1-3

1-1
cont’d

1-1 NNSA notes the commentor’s opinion regarding pit production and 
nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.

1-2 All wastes would continue to be stored onsite, primarily at TA-54, and 
managed protectively until disposed.  The disposal facility is selected 
based on the type of waste.  At LANL, most low-level radioactive waste 
is disposed onsite at TA-54.  Other radioactive wastes are transported 
offsite for disposal.  Hazardous waste and mixed low-level radioactive 
waste are sent to offsite commercial facilities for treatment and disposal.  
Transuranic wastes are currently stored in domes in TA-54, Area G.  The 
LANL contractor is proceeding with the preparation and shipment of 
these wastes to WIPP for disposal.  In Appendix H of the SWEIS, NNSA 
proposes construction of new facilities to replace capabilities that would 
be lost with the closure of a 63-acre portion of Area G.  One of these 
would be a TRU Waste Facility which would provide some storage, as 
well as characterization and packaging of newly-generated transuranic 
waste so it can be shipped to WIPP for disposal. 

1-3 NNSA notes the commentor’s concerns regarding the disposition of 
plutonium from nuclear weapons, but notes that these actions are not 
within the scope of the SWEIS.  However, NNSA currently conducts 
nuclear weapons disassembly at the Pantex Plant in Texas where pits 
are removed from nuclear weapons and stored.  NNSA is currently 
planning two new facilities at the Savannah River Site to address the 
disposition of plutonium pits: the Pit Disassembly and Conversion 
Facility that would convert the plutonium pits to an oxide; and a Mixed 
Oxide Fuel Fabrication Facility that would convert the plutonium oxide 
to a form that could be used as fuel in a commercial nuclear power 
plant.  As discussed in Section 3.3.3.11, under the Expanded Operations 
Alternative, plutonium oxide would be polished (cleaned up) and stored 
at LANL for eventual shipment to the Mixed Oxide Fuel Fabrication 
Facility.



Commentor No. 2:   David B. McCoy, Assistant Director, 
 Citizen Action New Mexico

From: Dave McCoy [dave@radfreenm.org]
Sent: Tuesday, August 01, 2006 11:17 AM
To: LANL_SWEIS
Cc: dave@radfreenm.org
Subject: Los Alamos Site-Wide Environmental Impact Statement (LANL SWEIS).

8/1/2006
U.S. Department of Energy
National Nuclear Security Administration
Los Alamos Site Offi ce
Attn: Ms. Elizabeth Withers, 
Offi ce of Environmental Stewardship
528 35th Street
Los Alamos, New Mexico, 87544. 
Dear Ms. Withers, 
Citizen Action New Mexico notes with interest that the Los Alamos Site-Wide 
Environmental Impact Statement (LANL SWEIS) presentations will be given at three 
locations, none of which include a location in Albuquerque.  
We are requesting that the period for comments be extended for an additional 
thirty (30) days until October 5, 2006 and that the Department of Energy provide 
its presentation in the Albuquerque area. Albuquerque is the major population 
center of New Mexico, located 60 miles distant from LANL, with many citizens and 
organizations concerned with nuclear weapons issues. There is extensive public 
concern over environmental contamination, transport, waste storage, nuclear 
proliferation, potential terrorism and violation of international treaties.  
We note that the DOE failed to provide environmental scoping meetings for the 
LANL SWEIS and has no plans to host a public hearing for the LANL SWEIS in 
Albuquerque. This is despite the fact that the Sandia National Laboratories may be 
directly involved in implementing activities which would be related to increased pit 
production at LANL.  We consider that these possible cumulative actions and effects 
must be considered in an EIS.  The connected actions analysis is required even if 
the environmental effects of the proposed action are not signifi cant.  
We would appreciate a timely response to this e-mail and await the date and location 
where DOE will provide its presentation in Albuquerque.  
Thank you.  
Sincerely, 
David B. McCoy, Assistant Director 
Citizen Action New Mexico
(505) 262-1862
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2-1

2-1 NNSA notes the commentor’s concern about the need for a scoping 
meeting and desire for a hearing in Albuquerque, New Mexico, and an 
extension of the review period.  NNSA held a public scoping meeting 
following the January 2005 Notice of Intent to prepare a supplement to 
the 1999 SWEIS.  Preparation of a supplement evolved into preparation 
of this LANL SWEIS, partly due to public input received during the 
scoping period.  Although no public hearings were held in Albuquerque, 
other means of commenting on the Draft SWEIS were provided, such as 
U.S. mail, e-mail, a toll-free telephone line, and a toll-free fax line.  It 
should be noted that all comments, whether written or provided orally, 
are given equal weight and consideration.  Responding to requests for 
additional review time, NNSA extended the comment period from the 
original 60 days to 75 days.  See additional discussion of the NEPA 
process in Section 2.2 of this CRD.  The environmental impacts of 
operating Sandia National Laboratories in support of NNSA’s mission 
are addressed in the Final Programmatic Environmental Impact 
Statement for Stockpile Stewardship and Management
(DOE/EIS-0236) (DOE 1996), which evaluates the environmental 
impacts of the nationwide nuclear weapons complex, as well as the 
Final Site-Wide Environmental Impact Statement for Sandia National 
Laboratories/New Mexico (DOE/EIS-0281) (DOE 1999b).



Commentor No. 3:   Kevin Holsapple, Executive Director, 
 Los Alamos Chamber of Commerce
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From: Kevin Holsapple [mailto:kevin@losalamos.org] 
Sent: Tuesday, September 19, 2006 7:20 AM
To: Withers, Elizabeth
Subject: Comment on the Site-wide Environmental Impact Statement for the 
Continued Operation of Los Alamos National Laboratory (DOE/EIS-0380D)

Elizabeth,
Please let me know if this is an appropriate way to submit public comment.  I can 
drop by a hard copy if that is necessary.
Please register the attached letter as public comment to the process.
Also, I believe there is some misleading information presented in Table 4–34 
General Funds Revenues in the Tri-County Region (Fiscal Year 2003) -- I think that 
the numbers presented are not an apples-to-apples comparison.  The Los Alamos 
number includes all tax revenues for the County (city & county) while the numbers 
presented for Rio Arriba and Santa Fe counties do not appear to include revenues 
for the cities of Santa Fe, Espanola, or other taxable municipalities within those 
counties.  Let me know if I can clarify this concern.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Kevin Holsapple
Executive Director, LACDC / Los Alamos Chamber
(XXX) XXX-XXXX

3-1 3-1 Chapter 4, Table 4–38 (previously Table 4–34), of the SWEIS was 
revised.  Information for Rio Arriba County includes revenues for 
Española; information for Santa Fe County includes revenues for the 
city of Santa Fe.
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3-2

3-3

3-2 LANL staff collaborates with scientists and organizations in the United 
States and throughout the world in diverse scientific and technological 
areas, as suggested by the commentor.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information about LANL’s efforts in 
renewable energy, global climate change, and biosciences and medical 
research.  The commentor’s request that LANL establish technology 
centers in the community rather than on LANL property is not in concert 
with NNSA’s goal to consolidate all LANL staff in onsite facilities at 
LANL.  Until that goal is accomplished, NNSA will continue to utilize 
space in Los Alamos and the surrounding community.

3-3 NNSA’s plan is to move LANL personnel into offices on LANL 
property to the maximum extent possible.  Thus, the preferred option 
for the Science Complex is Option 1, Northwest TA-62 Site Option, as 
discussed in Appendix G, Section G.8.2.2, of the SWEIS.



Commentor No. 3 (cont’d):  Kevin Holsapple, Executive Director, 
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3-4

3-3
cont’d

3-5

3-6

3-4 NNSA and the LANL contractor will continue using office space in 
downtown Los Alamos until space is available at LANL for these 
personnel.  NNSA’s preference is to move personnel out of outdated, 
inefficient facilities to new safe and secure offices at LANL that allow 
them to work together more efficiently.

3-5 NNSA understands that the public has concerns about changes in the 
site’s security plans that could impact the public’s ability to travel across 
the site to attractions such as Bandelier National Monument or the ski 
area.  These concerns are noted and NNSA has been working with Los 
Alamos County and others to address such issues and will continue to 
weigh these impacts against site security concerns.  Local transportation 
is discussed in Chapter 5, Section 5.10, Transportation, and Section 5.13, 
Cumulative Impacts, of the SWEIS.

3-6 NNSA notes the commentor’s concern that remediation activities 
associated with conveyance of land to Los Alamos County and the New 
Mexico State Highway and Transportation Department and transfer of 
land to the Department of the Interior to be held in trust for the Pueblo of 
San Ildefonso receive high priority.  Chapter 4, Section 4.1.1, discusses 
land that has been or will be conveyed or transferred.  Remediation 
activities have been completed on all lands that have been turned over 
to date.  NNSA will continue expeditious remediation of the remaining 
sites prior to making land available to the local community.



Commentor No. 4:   Tyla Matteson

From: Tyla Matteson [mailto:tmatteson1@mindspring.com] 
Sent: Wednesday, August 02, 2006 1:04 AM
To: LANL_SWEIS
Subject: Draft LANL SWEIS Comments

U.S. Department of Energy
National Nuclear Security Administration
Los Alamos Site Offi ce
Offi ce of Environmental Stewardship
528 35th Street
Los Alamos, New Mexico 87544
August 1, 2006
Dear Ms. Withers,
I wish to comment on the Draft SWEIS regarding the request by the Los Alamos 
National Laboratory to raise its nuclear bomb production from 20 to 80 plutonium pits 
per year.
This will result in increased radioactive wastes on the New Mexico highways, placing 
the area under risk of contamination.
The United States, a world leader, must show by example to the rest of the world 
that we can live without the production of nuclear weapons.  How can we tell other 
nations not to produce nuclear weapons, if we continue to do so?  Our country just 
waged a war on another country, because our government claimed that this other 
country possessed weapons of mass destruction.  
We imperil our general safety by continuing this hypocritical behavior.  In addition, 
I do not wish for our taxes to be used in such a harmful, ominous manner.  Rather 
than allow for an increase, I respectfully request that further nuclear bomb production 
be halted.
I request that you keep me informed as to your subsequent recommendations on 
this project.
Yours truly, 
Tyla Matteson
4896 Burnham Road
Richmond, Virginia 23234

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-8

7/9/2007

4-1

4-2

4-1 The evaluation of human health effects from transporting radioactive 
materials is detailed in Appendix K and summarized in Chapter 5 of 
the SWEIS.  As indicated in Chapter 5, Section 5.9, the increase in pit 
production under the Expanded Operation Alternative would add about 
240 cubic yards (180 cubic meters) of contact-handled transuranic waste 
annually.  Using the information provided in Chapter 5, Table 5–50, 
this would result in about 25 additional shipments to WIPP annually.  
Environmental contamination is only possible under a very severe 
accident causing breach of both the cask and the packages containing 
the materials.  The probability of occurrence of such an accident is 
1-in-10,000 trips, using the general truck-trailer accident rate given in 
Appendix K.  Historically, transportation to WIPP has been very safe 
with no releases of any contaminants.  Therefore, the potential for any 
contamination during transportation of wastes generated from increased 
pit production is very small.

4-2 NNSA notes the commentor’s request.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for more 
information.



Commentor No. 5:   Rhonda M. Smith, Chief, 
Offi ce of Planning and Coordination, 

 U. S. Environmental Protection Agency
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5-1 NNSA notes the commentor’s letter.



Commentor No. 6:   Nancy Florsheim
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6-1

6-2

6-3

6-1 NNSA notes the commentor’s objection to the expansion of nuclear 
weapons operations at LANL.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

6-2 LANL staff use depleted uranium to study behavior of material in 
dynamic and hydrodynamic tests.  Refer to Section 2.10, Depleted 
Uranium and the Dual Axis Radiographic Hydrodynamic Test (DARHT) 
Facility, of this CRD for more information on how LANL staff control 
releases and monitor these experiments.

6-3 The evaluation of human health effects from transporting radioactive 
materials is detailed in Appendix K and summarized in Chapter 5 of 
the LANL SWEIS.  The results presented in Appendix K, Section K.7, 
indicate that the risks to the public and crew per transport are very 
small.  As indicated in Chapter 5, Section 5.9, the increase in pit 
production under the Expanded Operation Alternative would add about 
240 cubic yards (180 cubic meters) of contact-handled transuranic waste 
annually.  Using the information provided in Chapter 5, Table 5–50, 
this would result in about 25 additional shipments to WIPP annually.  
Using the risk factors provided in Appendix K, Table K–3, the impacts 
from transporting these additional wastes to WIPP would be very 
small; that is, a total additional dose of about 0.18 person-rem to the 
population residing along the route.  This is a very small fraction, about 
0.002 percent, of the dose the same population would receive annually 
from natural background radiation.  Environmental contamination is 
only possible under a very severe accident causing breach of both the 
cask and the packages containing the materials.  The probability of 
occurrence of such an accident is 1-in-10,000 trips, using the general 
truck trailer accident rate given in Appendix K.  Historically, the 
transportation to WIPP has been very safe with no releases of any 
contaminants.  Therefore, the potential for any contamination during 
transportation of wastes generated from the increased pit production is 
very small.



Commentor No. 6 (cont’d):  Nancy Florsheim
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6-3
cont’d

6-4

6-5

6-4 NNSA notes the commentor’s opinion that LANL activities would have 
an adverse impact on public safety.  Normal operations at LANL would 
not result in a threat to public safety as shown in the impacts analysis 
presented in Chapter 5 of the SWEIS.  NNSA has an active safeguards 
and security program to evaluate threats and prevent access by people 
whose intent is to harm public safety.

6-5 Cessation of LANL’s primary mission activities in support of NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  Therefore, ending 
these activities at LANL is not being considered in the SWEIS.  In 
addition to performing these activities, however, research is conducted 
at LANL in areas promoted by the commentor.  These research areas 
are part of current operations and as such are included in the SWEIS as 
part of the No Action Alternative.  These activities would continue to 
be conducted at LANL regardless of the alternative selected.  Refer to 
Section 2.3, Alternative Missions, of this CRD for more information.



Commentor No. 7:   Bob Aly

From: Robert Aly [mailto:room2@earthlink.net] 
Sent: Thursday, August 03, 2006 4:02 PM 
To: Withers, Elizabeth 
Subject: Plutonium Pits in New Mexico 

Hello Ms. withers, 
Maybe you don’t care what is in the water you drink or the food you eat are the air 
you breathe, but many of us do. 
I don’t under stand how you can trade our clean (relative) environment for money.  
Los Alamos has been polluting the Rio Grande for many years.  I drink water from a 
well, here in Albuquerque, less that Â¼ mile from the Rio Grande.  We irrigate our 
garden with the same water.   I donâ€™t want to drink, eat, or breathe plutonium, or 
any other radio active elements.
We need hearings in Albuquerque so that all New Mexicans can give their opinion 
about this proposed immoral and destructive action.
Thanks, 
Bob Aly 
215 Hartline Rd SW 
Albuquerque, NM 87105 
505 242 5511
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7-1

7-2

7-1 NNSA notes the commentor’s concern regarding offsite contamination.  
Naturally occurring radionuclides are present in the waters of the 
Rio Grande.  The river flows through geologic formations containing 
naturally occurring radioactive materials and picks up some amount of 
radioactive material from the rocks.  LANL staff monitor operations to 
ensure that discharges remain low and well within regulatory standards.  
Refer to Section 2.6, Offsite Contamination, of this CRD for more 
information.

7-2 NNSA notes the commentor’s desire for a hearing in Albuquerque 
so citizens can voice their opinions.  Although there were no public 
hearings in Albuquerque, other means of providing comment on the 
Draft SWEIS were provided.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.



Commentor No. 8:   Miriam Sagan

From: MSagan1035@aol.com [mailto:MSagan1035@aol.com] 
Sent: Thursday, August 03, 2006 3:06 PM
To: LANL_SWEIS

Subject: Site Wide EIS

Dear NNSA,
I am writing to you in regards to the LANL Site-Wide EIS. As a resident of northern 
New Mexico, I am opposed to the increase in plutonium pits at LANL. The cost is 
enormous, and plutonium an unstable and deadly substance. This will also increase 
hazardous shipments of radioactive waste from other DOE sites. 
In this time of ecological crisis, climate change, and energy issues, I really think 
that LANL is best used as a resource for scientifi c problem solving rather than as 
radioactive waste dump. 
best,
Miriam Sagan, writer and teacher
Santa Fe, NM 87505 
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8-1

8-2

8-3

8-1 NNSA notes the commentor’s opposition to increasing pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.  While cost is not within the scope of 
this SWEIS, as discussed in Chapter 1, Section 1.4, it is one factor that 
the NNSA Administrator will consider when making decisions regarding 
future LANL operations.

8-2 As indicated in Chapter 5, Section 5.9, LANL historically receives small 
quantities of low-level radioactive wastes from other DOE facilities for 
packaging and disposal.  However, receipt of these wastes would be 
unaffected by the level of pit production at LANL.

8-3 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.



Commentor No. 9:   Peter Malmgren
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9-1
9-1 NNSA notes the commentor’s concern related to waste management 

and offsite contamination.  The SWEIS addresses legacy waste 
and the potential increase in radioactive waste generated at LANL 
as a result of continued operations for each of the alternatives.  
Chapter 2, Section 2.2.6, summarizes the progress made in the 
LANL environmental restoration program since 1999.  Since the 
early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.   
Chapter 5, Section 5.9, addresses the waste management impacts 
associated with the continued operation of LANL under each alternative.  
Refer to Sections 2.6, Offsite Contamination; 2.7, Waste Management; 
and 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information 
regarding the concerns expressed in this comment.



Commentor No. 9 (cont’d):  Peter Malmgren
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9-2

9-1
cont’d

9-2 NNSA notes the commentor’s preference for changes at LANL.  As 
noted in Section 1.2 of the SWEIS, the mission currently assigned 
to NNSA by Congress and the President and supported by work at 
LANL is focused on ensuring a safe and reliable nuclear stockpile.  
Concurrent with fulfilling the assigned mission, NNSA and the LANL 
management and operating contractor are committed to implementation 
of the Consent Order with the State of New Mexico and proceeding 
with cleanup of LANL.  Appendix I addresses environmental cleanup 
activities being pursued in accordance with the Consent Order.



Commentor No. 10:   Robert L. Anderson, Ph.D.

From: Bob Anderson [mailto:citizen@comcast.net] 
Sent: Wednesday, August 02, 2006 11:46 AM 
To: LANL_SWEIS 
Subject: Please set up a hearing in Albuquerque too 

Hi, 

    It seems just simple logic that you would also schedule a hearing in Albuquerque 
for the stepped up pit production in Los Alamos. Down here many people are 
effected by the contamination of our water supply by LANL and we would like to 
address that in your hearings. 
Sincerely, 
Bob Anderson 
324 Richmond SE 
Albuquerque, NM  87106 
XXX-XXX-XXXX 
citizen@comcast.net
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10-1

10-2

10-1 NNSA notes the commentor’s opinion regarding a hearing in 
Albuquerque.  Although there were no public hearings in Albuquerque, 
other means of providing comment on the Draft SWEIS were provided, 
such as U.S. mail, e-mail, a toll-free telephone line, and a toll-free fax 
line.  It should be noted that all comments, whether written or provided 
orally, are given equal weight and consideration.  Please see Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for 
additional information.

10-2 Chapter 4, Section 4.3, of the SWEIS summarizes a number of studies 
performed following the Cerro Grande Fire to determine the impacts 
the fire had on the movement of contaminants.  In addition, Appendix F 
of the SWEIS presents a comparison of levels of environmental 
contamination based on composite samples of groundwater (Figures F–1 
through F–6) and other media as measured over the years since the 
Cerro Grande Fire compared to similar sample results presented in the 
1999 SWEIS.  In addition, a drinking water pathway analysis has been 
included in Appendix C.  The analysis shows the radiological dose from 
drinking Rio Grande water would be well below the EPA’s 4 millirem 
drinking water limit and that downstream concentrations are comparable 
to concentrations in other regional waters.

 Past practices at LANL have resulted in contamination of shallow 
groundwater that has a potential of contaminating the regional aquifer 
under Pajarito Plateau.  Some groundwater samples on site are showing 
signs of some of that contamination.  NNSA intends to continue to 
safely manage emissions, effluent discharges, and waste, and to conduct 
its environmental restoration (in accordance with the Consent Order) to 
ensure cleanup of the site to protect the groundwater and human health.  
Refer to Section 2.5, Water Resources, and Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD for more information.



Commentor No. 11:   Robert L. Anderson, Ph.D.

From: Bob Anderson [mailto:citizen@comcast.net] 
Sent: Thursday, August 03, 2006 1:16 PM 
To: Withers, Elizabeth 
Subject: Request for LANL SWEIS hearing in Albuquerque 

Hi Ms. Elizabeth Withers, 
Los Alamos National Lab 
Site-Wide Environmental Impact Statement Manager 

    I am writing to request a 30 day extension of the planned public SWEIS hearing 
in Santa Fe, Espanola and Los Alamos to comment on the new production plans for 
LANL, and most of all we down here in Albuquerque would like to see a date or two 
scheduled for the public to comment here.  We will be affected by anything LANL 
does and we have Sandia National Lab which is also part of the projects carried at 
at LANL for the Department of Energy. It just makes sense to include the largest 
population center in the state in the one of the largest projects to take place here.  
Don’t you agree? 
    As you know we down here will be drinking river and surface water soon and 
our water is in jeopardy with any activity at Los Alamos.  We have a water quality 
coalition which is meeting on this issue and we would like to request you plan a 
meeting for the public here in the Los Alamos watershed area. 
    We don’t need any new nukes anyway, we can’t get rid of the ones we got now. 
Sincerely, 
Robert L. Anderson, Ph.D. 
324 Richmond SE 
Albuquerque, NM  87106 
XXX-XXX-XXXX
citizen@comcast.net 

Ike was right about the military-industrial complex! 
See http://www.stopthewarmachine.org
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11-1

11-2

11-3

11-1 NNSA notes the commentor’s desire for a hearing in Albuquerque 
and an extension of the review period.  Although there were no public 
hearings in Albuquerque, other means of providing comment on the 
Draft SWEIS were provided, such as U.S. mail, e-mail, a toll-free 
telephone line, and a toll-free fax line.  It should be noted that all 
comments, whether written or provided orally, are given equal weight 
and consideration.  Responding to requests for additional review time, 
NNSA extended the comment period from the original 60 days to 
75 days.  See Section 2.2, National Environmental Policy Act (NEPA) 
Process, of this CRD for more information.

 Environmental impacts of operating Sandia National Laboratories in 
support of NNSA’s mission are addressed in the Final Programmatic 
Environmental Impact Statement for Stockpile Stewardship and 
Management (DOE/EIS-0236) (DOE 1996), which evaluates the 
environmental impacts of the nationwide nuclear weapons complex, 
and the Final Site-Wide Environmental Impact Statement for Sandia 
National Laboratories/New Mexico (DOE/EIS-0281) (DOE 1999b).

11-2 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, over the past 6 years LANL has a very good 
record of complying with permit conditions, which are set to protect 
health and safety.  Under all alternatives, NNSA would continue to 
meet permit conditions designed to protect water resources at LANL.  
In addition, LANL operates a monitoring program (described in 
Chapter 4, Section 4.3.1.5) to detect contamination that has resulted 
from past practices.  In accordance with applicable regulations and 
agreements, NNSA evaluates and takes corrective action for occurrences 
of contamination in groundwater and surface waters at LANL.  The 
suggestion for a public meeting on this topic is being considered by the 
Los Alamos Site Office.

11-3 NNSA notes the commentor’s opposition to further production of 
nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.



From: dclark@cybermesa.com [mailto:dclark@cybermesa.com] 
Sent: Wednesday, September 20, 2006 1:34 PM 
To: LANL_SWEIS 
Subject: EIS Comment 

Dear DOE and LANL: 
I am writing to express my opposition to expanded plutonium pit production at LANL.  
There are so many reasons NOT to produce more 
“pits,” including: 
    --it will increase toxic and radioactive waste 
    --it will create storage problems for this waste 
    --it will increase water useage at LANL, a critical resource already 
       in short supply 
    --it will contaminate water and soil 
    --it will increase risk of cancer for people in the surrounding area    
Please make it clear in your EIS that increased pit production is very hazardous to 
the environment.  Thank you. 

Doug Clark 
 11 Potrero Rd. 
Chimayo NM  87522 

12-1

Commentor No. 12:   Doug Clark
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12-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for information related to this 
concern.  Chapter 5 of the SWEIS presents the environmental impacts of 
continued operation of LANL, including increased pit production under 
the Expanded Operations Alternative.  The impacts analysis addresses 
the disposal of chemical and radioactive wastes, water usage, and any 
impacts on water and soil.  Chapter 5, Section 5.6.1.3, describes the 
potential dose to the maximally exposed individual at the LANL site 
boundary and to the total population within a 50-mile radius of LANL.  
The maximum projected population dose (36 person-rem annually) 
would result in no additional latent cancer fatalities in the population, 
and the risk of a latent cancer fatality to the maximally exposed 
individual is less than 1 chance in 203,000 per year (4.9 × 10-6 per year).



Commentor No. 13:   Robert and Darlene Price
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13-1 NNSA notes the commentor’s opposition to expanded pit production 
at LANL and to increased generation of toxic and chemical waste, 
pollution of water sources, burial of radioactive and chemical wastes 
in unlined dumps, and construction of nuclear weapons facilities near 
earthquake fault lines.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for information related to 
pit production.  The environmental impacts of waste generation and 
disposal and any impacts to water resources associated with expanded 
pit production are addressed in Chapter 5 of the SWEIS under the 
Expanded Operations Alternative.  Although increased waste generation 
would occur as a result of expanded pit production, not all waste would 
be disposed at LANL.  Chemical waste and radioactive mixed waste 
from LANL operations are sent off site for treatment and disposal; 
transuranic waste is stored on site until it is characterized, packaged, and 
shipped to WIPP for disposal; and low-level radioactive waste is either 
disposed at Area G or shipped off site for disposal.  Refer to Section 2.7, 
Waste Management, of this CRD for more information on disposal of 
low-level radioactive waste in unlined pits.  None of the alternatives 
analyzed in the SWEIS propose the construction of new nuclear 
weapons facilities.  Work performed at LANL and all new construction 
activities, however, are subject to DOE Orders and standards for seismic 
concerns.

From: robert price [mailto:ppricer@verizon.net] 
Sent: Wednesday, September 20, 2006 11:00 AM 
To: LANL_SWEIS 
Cc: ppricer@verizon.net 
Subject: Expanded Radioactive Operations 

Dear DOE and LANL:     Date:___9/20/06___________________ 
I strongly oppose expanded plutonium pit production at the Los Alamos National 
Laboratory. 
Quadrupling pit production will turn the Lab into a nuclear materials storage and 
radioactive waste dump facility, and a NUCLEAR BOMB FACTORY. 
Additionally: 
  * I oppose the increased toxic and radioactive waste generated by expanded 
    operations. 
  * I oppose LANL’s continuing pollution of our precious water resources. 
  * I oppose the Lab’s continuing burial of radioactive and chemical wastes in unlined 
    dumps. 
  * I oppose the construction of new nuclear weapons facilities near earthquake fault 
     lines. 
Sincerely, 
Robert & Darlene Price 

13-1



Commentor No. 14:   Therese Ludvigson

From: Therese Ludvigson [mailto:tludvig@taosnet.com] 
Sent: Sunday, August 06, 2006 4:43 PM 
To: LANL_SWEIS 
Subject: Quadruple plutonium pits at Los Alamos - Why? 

A country with a skyrocketing national defi cit. 
Quagmire in Iraq. 
Supplying weapons to Israel to wage war on Lebanon. 
Enough nuclear weapons to destroy the entire planet several times over. 
Why? 
Why a billion dollars to triple plutonium pits at Los Alamos labs?
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14-1 14-1 NNSA notes the commentor’s statement.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.



Commentor No. 15:   Jeanne Green

From: Jeanne Green [mailto:innerlight52@hotmail.com] 
Sent: Friday, August 04, 2006 5:17 PM 
To: LANL_SWEIS 
Subject: SWEIS commentary 

August 4, 2006 
Atten: Elizabeth Withers, EIS Document Manager Los Alamos Site Offi ce 
National Nuclear Security Administration U.S. Department of Energy 
538 35th Street 
Los Alamos, NM 87544-2201 
SWEIS commentary: 
The Sweis document does not provide an acceptable alternative to ensure safety of 
the public. LANL should not be allowed to increase plutonium pit production or any 
additional munitions production when it has not dealt with the massive amounts of 
radioactive, chemical and heavy metal wastes already on site and continuing to be 
released into the air, water and soil in New Mexico. 
Independent monitoring of contamination has shown Americium 241 in plums at 
Llano, also above normal levels in regional soils of beryllium, cadmium, cobalt, 
copper, iron, zinc, mercury, manganese, nickel and lead. LANL streams are 
contaminated with PCBs, gross alpha and selenium. Radioactive waste, enough to 
fi ll 9000 olympic-sized pools, is sitting above-ground in canvas tents, just ready for 
the next wildfi re, earthquake or terrorist to come along. 
We must take advantage of  the tremendous amount of technical expertise available 
at LANL and change its mission to research and development of sustainable 
alternatives toward energy independence from foreign oil. This will seriously reduce 
the need for weapons for current and future wars. 
My recommendations are to implement full clean-up of the major waste sites at LANL 
and refrain from generating any more toxic wastes. No, no, no new nuclear bomb 
factory. The NMED/LANL Consent Order for clean-up should be mandatory and 
immediate, not tied to increased weapons activities or plutonium pit production. DOE 
must adopt the Removal Option for all clean-up activities and apply the most recent 
water quality standards and current impaired stream information. 
It is not acceptable to be exploding depleted uranium with explosives in the open air. 
This must stop. New Mexicans cannot be considered collateral damage in an eternal 
war against terrorism. DOE must institute a program to stop all toxic air pollutant 
emissions from LANL facilities. 
Also It is a grave oversight to omit the 2006 seismic hazard study information in 
planning for future building. 
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15-1

15-2

15-3

15-4

15-5

15-6

15-7

15-1 NNSA notes the commentor’s opposition to activities related to 
nuclear weapons production at LANL and concerns about legacy and 
new environmental contamination from those activities.  Chapter 2, 
Section 2.2.6, of the SWEIS summarizes the progress made in the 
LANL environmental restoration program since 1999.  Since the 
early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Actions are underway to prepare and transport the transuranic waste 
currently stored on site to WIPP for disposal.  Chapter 5 of the SWEIS 
evaluates the potential environmental and health and safety impacts 
of continued operation of LANL for the three proposed alternatives.  
LANL operations are in compliance with the regulations that protect 
public health and the environment and, as demonstrated by the analyses, 
would continue to be in compliance.  Refer to Section 2.6, Offsite 
Contamination, of this CRD for additional information on the potential 
impacts to the air, water, and other environmental media.

15-2 Refer to Section 2.6, Offsite Contamination, of this CRD for information 
about the report of americium-241 in a plum sample in Dixon, New 
Mexico.  Examination of the data indicates that this was likely a false 
positive finding.  The discussion also describes how LANL staff limits 
releases to the air and outfall discharges from current operations to 
levels within the regulatory limits to protect public health and the 
environment.  Contamination has resulted from past operations and in 
an effort to ensure the public is protected, the LANL contractor monitors 
air, water, sediments, soil and foodstuffs for the presence of toxic or 
hazardous constituents, and radionuclides, and reports the results of 
these analyses in annual environmental surveillance reports.

15-3 Although LANL has instituted a pollution prevention and waste 
minimization program (see Chapter 4, Section 4.9, of the SWEIS), 
operation of LANL in support of NNSA’s core missions will cause the 
generation of waste that NNSA intends to safely manage as it continues 
to address existing waste in storage.  Nearly all of the stored waste at 
LANL consists of legacy transuranic waste that is stored above ground 
within fabric domes in TA-54.  Most of this waste was originally 
stored below grade, but was retrieved and placed in an above-ground, 
inspectable configuration as required by the State of New Mexico.  



Commentor No. 15 (cont’d):  Jeanne Green

DOE must make permanent disposal of existing waste a priority, rather than 
expanding operations to generate more toxic and radioactive waste. LANL’s mission 
should be pro-life instead of pro-death, sustainable energy alternatives instead of 
weapons of mass destruction. 
Thank you for the opportunity to be heard, Jeanne Green 
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15-3
cont’d
15-4

cont’d

NNSA is working to prepare all stored and newly generated transuranic 
waste for shipment to the WIPP.  Shipment rates for 2006 have increased 
significantly over past years.  Refer to Section 2.7, Waste Management, 
of this CRD for more information.

15-4 Cessation of NNSA’s core mission activities would be counter to 
national security policy as established by Congress and the President; 
therefore, ending these activities at LANL is not being considered for the 
LANL SWEIS.  Activities that support research of energy independence 
are conducted at LANL.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.

15-5 NNSA notes the commentor’s recommendations about proposed LANL 
operations, generation of additional toxic wastes, and cleanup of LANL 
waste sites.  Although LANL has instituted a pollution prevention 
and waste minimization program (see Chapter 4, Section 4.9, of the 
SWEIS), operation of LANL in support of NNSA’s core missions 
will cause the generation of waste that NNSA intends to safely 
manage as discussed in Section 2.7, Waste Management, of this 
CRD.  Furthermore, NNSA intends to implement actions necessary 
to comply with the March 2005 Consent Order regardless of whether 
it implements other actions analyzed in this SWEIS, including those 
involving increased pit production or other weapons activities.  
Decisions about environmental remediation will be made in accordance 
with established regulatory standards and processes, including those 
of the New Mexico Environment Department for the Consent Order.  
Several alternative remedies may be considered for a contaminated site, 
including containment in place, treatment, removal, or other remedies.  
Any remedy selected for a site requiring environmental remediation 
must meet several criteria including protection of human health and 
the environment, and attainment of applicable cleanup standards for 
groundwater, surface water, and other environmental media considering 
the designated future use of the site.  Refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD for additional information.

15-6 All LANL activities have valid permits as described in Chapter 6 of 
the SWEIS and are conducted in accordance with applicable state and 
Federal laws and regulations.  Radiological air emissions are discussed 
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in Chapter 5, Section 5.4.2, of the SWEIS.  The impacts from all 
emissions, including depleted uranium, are discussed in Chapter 5, 
Section 5.6.1.  (Nonradiological emissions are addressed in Section 5.4.1 
while nonradiological impacts from these emissions are addressed in 
Section 5.6.2.)  For all alternatives, the average population dose within 
50 miles (80 kilometers) of LANL is less than 0.1 percent of background 
radiation.  LANL operations and procedures are designed to control 
any releases of depleted uranium to the environment during tests.  For 
more information on high explosives, depleted uranium, and associated 
monitoring programs, refer to Section 2.10, Depleted Uranium and the 
Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility, of this 
CRD.

15-7 An update to the seismic hazard analysis was completed in 2007.  Prior 
to the design and operation of future facilities, safety studies in the form 
of Hazard Assessment Documents and Safety Analysis Reports that take 
into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks.  The results of these 
safety studies would be incorporated into facility design and operations 
to ensure protection of the health and safety of workers and the public.

 Seismic activity at LANL is described in Section 4.2.2.3 and in the 
2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents, including 
earthquakes, are described in Chapter 5, Section 5.12 and Appendix D, 
Section D.4, of the SWEIS.  These sections also include a discussion of 
the significance of the updated understanding of seismic hazard from the 
2007 report.



Commentor No. 16:   Richard M. Henley

From: globalrick@att.net [mailto:globalrick@att.net] 
Sent: Thursday, August 03, 2006 10:10 PM
To: LANL_SWEIS; LANL_SWEIS
Subject: Please HALT any further nuclear (trigger or otherwise) production.

How many times do you need to level the earth?    30-50 times should do quite nicely 
and you already have enough  materials to do that for the next 50,000 years before 
any real degradation occurs.
Give our kids a future.  Knock it off.  Save the taxypayers and the lives of millions.  
Do the right thing.
Richard M Henley
Albuquerque New Mexico
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16-1 16-1 NNSA notes the commentor’s statements.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.



Commentor No. 17:   Richard M. Henley

From: globalrick@att.net [mailto:globalrick@att.net] 
Sent: Thursday, August 03, 2006 10:08 PM
To: LANL_SWEIS; LANL_SWEIS
Subject: 

Please HALT any further tax consumer, world roasting, war precipitating nuclear 
material.
You have enough to last 50,000 years and quanity to level the planet at least 30 
times from one side to the other.   What IS the point?       MONEY?
PLEASE give our kids a future by halting ANY further production of all kinds. Plus 
curtailing ANY further funds to store outside materials in this state.   It is already a 
crime against humanity and a crime against all life the way it exists.  More WILL 
make it worse.
Richard M. Henley
Cedar Crest New Mexico
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17-1

17-2

17-1 NNSA notes the commentor’s request for a halt to nuclear materials 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.

17-2 The SWEIS addresses storage of materials at LANL, but storage at other 
sites in the State of New Mexico is not within the scope of the SWEIS.  
There are no proposals in the SWEIS that would increase the net 
radioactive material storage capacity at LANL.  LANL nuclear facilities, 
as well as all other NNSA nuclear facilities, have limited storage 
capacity based on analyses of their design and safety features.  Any 
outside materials that would be stored in a facility at LANL must meet 
the safety and security standards set in the authorization basis for that 
facility.  Any of these storage activities must be consistent with NNSA’s 
mission and LANL’s mission work assignments and are contingent on 
funding from Congress.



Commentor No. 18:   Jane Hanna

From: Mjhfos@aol.com [mailto:Mjhfos@aol.com] 
Sent: Wednesday, August 09, 2006 11:53 AM
To: LANL_SWEIS
Subject: LANL future

Dear Ms. Withers:
I am disturbed, really angry and disappointed that the Los Alamos lab would give a 
single thought to producing plutonium pits.  Where is this nation’s moral compass 
that we would give any consideration to the production of more nuclear weapons!
There is enormous resistance to this idea because people fear the possibility of 
environmental contamination.  However, we should be even more concerned about 
allowing our country to continue manufacturing and enhancing the possibilities for 
nuclear war.  Instead of escalating the lethal levels of weapons, the US should be 
leading the world in the destruction of those stockpiles already in existence.  It would 
be a tremendous gift to humanity if the expertise of those who work in Los Alamos 
were given over to research on ways to live together peacefully.  People and the 
environment  must be given new ways to live without competing for and depleting the 
earth’s natural resources.  There is a desperate need for the skills of lab scientists to 
be directed toward the goal of a better future for all the earth’s inhabitants.
Whether or not the lab goes into plutonium pit production is a far greater concern 
than just  meeting the requirements of an environmental impact statement.  The very 
suggestion that such production take place anywhere in the world is evil.  The fi lthy, 
lethal mess that has been created in previous decades should be of major concern 
for elimination.  Why in the world would any sane person consider expanding an 
already overwhelming challenge for safe disposal.
I implore you to make certain that the concern for total elimination of nuclear 
weapons material be included in discussions about LANL’s role in the years to come.
Sincerely,
Jane Hanna
10 Descanso Rd.
Santa Fe, NM 87508
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18-1

18-2

18-1
cont’d

18-1 NNSA notes the commentor’s concerns regarding the production of 
plutonium pits and nuclear weapons.  Cessation of these activities would 
be counter to national security policy as established by Congress and the 
President.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

18-2 Cessation of NNSA’s core mission activities would be counter to 
national security policy as established by Congress and the President; 
therefore, ending these activities at LANL is not being considered in 
the LANL SWEIS.  Activities that support other research initiatives of 
importance to the Nation are conducted at LANL.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.



Commentor No. 19:   Lori Colt

From: Lori Colt [mailto:coltll@comcast.net] 
Sent: Wednesday, August 09, 2006 11:47 AM
To: LANL_SWEIS
Subject: Comments Regarding Additional Plutonium-Pit Production

Dear  Ms. Withers,
I am emailing you today to let you know that I do not support LANL’s proposed 
expanded Plutonium Pit Production.   Living 40 miles downstream from LANL I would 
not like this type of activity to take place so close to my residence, nor to anyone 
elses.  I am a staunch environmentalist and conservationist and I do not support any 
activities of this toxic nature.
I appreciate LANL’s consideration of it’s neighbors.
Thank you,
Lori Colt
6 Fortuna Road
Eldorado, NM 87508 
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19-1 19-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production.  The purpose of the continued operation of LANL is to 
provide support for DOE’s core missions as directed by Congress and 
the President.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.  Environmental 
and human health impacts are evaluated in Chapter 5 of the SWEIS and 
summarized in Table S–5 of the Summary.



Commentor No. 20:   Marcia Brenden, Ph.D., Center for the Education and 
Study of Diverse Populations,  New Mexico Highlands University

From: Marcia Brenden [mailto:mbrenden@cesdp.nmhu.edu] 
Sent: Wednesday, August 09, 2006 10:30 AM
To: LANL_SWEIS
Subject: expansion of pit production

Please add these comments to the response to the recent EIS on expanded 
production of plutonium pits:
I am totally and actively against the production of nuclear weapons and any science 
and DOE projects that support nuclear bomb production. Therefore I am against the 
recently proposed expansion of plutonium pit production at LANL. I live in Dixon, 
just upwind from the lab and as a citizen, taxpayer, mother, future grandmother, and 
teacher I refuse to fund with my tax dollars the billions it will take to expand what 
many scientists and generals contend is bad science. We do not need a bigger 
and better nuclear bomb factory built in northern New Mexico since the amount 
of radioactive bomb wastes will almost double. This will also result in increased 
radioactive wastes traveling on our highways bound for the Waste Isolation Pilot 
Plant (WIPP) in Carlsbad, New Mexico, the world’s only permanent dump for such 
wastes. Other unacceptable impacts of building a bigger and better nuclear bomb 
factory in Los Alamos are a poisoning of air and water and soil, a further eroding 
of international peace treaties and nonproliferation compacts, and an increase in 
terrorist attacks on LANL and therefore on me, my family, and my land. 
I agree with Joe Sestak, a retired three-star admiral who led the Navy’s anti-terrorism 
unit and spent a year and a half fi ghting in Afghanistan, when he says we are 
bankrupting our national budget on weapons and war while we need to spend the 
nation’s wealth on healthcare and education (helping working families afford quality 
preschools, for instance.) He wants to reduce the ridiculous number of nuclear 
missiles the U.S. continues to maintain to deter the nonexistent Soviet Union and 
“rogue states” and shift that money to essential human-needs programs. 
Please note my remarks and make them part of the public record.
Marcia Brenden, Ph. D
Center for the Education and Study of Diverse Populations
New Mexico Highlands University
705 La Joya Street, Suite C
Española, New Mexico 87532
XXX-XXX-XXXX
XXX-XXX-XXXX Fax
mbrenden@cesdp.nmhu.edu
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20-1

20-2

20-1
cont’d
20-2

cont’d

20-1 NNSA notes the commentor’s opposition.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.

20-2 NNSA notes the commentor’s opposition to “a bigger and better 
bomb factory built in northern New Mexico.”  The SWEIS addresses 
the environmental impacts of operating LANL for three different 
alternatives, including an Expanded Operations Alternative that would 
allow LANL to increase its capability to produce plutonium pits 
from 20 to up to 50 certified pits per year.  Chapter 5 of the SWEIS 
describes the environmental impacts of LANL construction activities 
and operations, including increased pit production under the Expanded 
Operations Alternative and the resulting offsite contamination, waste 
generation, and transportation of radioactive waste offsite for disposal.  
As demonstrated in this chapter, NNSA believes that LANL operations 
can continue without posing unreasonable risks to the public.  Refer 
to Sections 2.6, Offsite Contamination, and 2.7, Waste Management, 
of this CRD for more information regarding the concerns expressed 
in this comment.  With regard to the terrorism concern raised in this 
comment, DOE gives high priority to the safety and security of all 
its facilities.  Security and potential acts of sabotage are integral 
considerations in the designs and operating procedures for new and 
existing DOE facilities.  DOE considers the threat of terrorist attack 
to be real and uses an established safeguards and security process to 
assess facility vulnerabilities to various threats, including those from 
intentional destructive acts such as terrorism.  Chapter 4, Section 4.6, of 
the SWEIS was revised to include additional discussion of the measures 
taken to protect assets at LANL from terrorist activities.  As discussed in 
Chapter 5, Section 5.12.6, the impacts of terrorist action are considered 
in a separate, classified appendix to the SWEIS.



Commentor No. 21:   Daniel Craig, DOM

From: Daniel Craig [mailto:domdanc@yahoo.com] 
Sent: Wednesday, August 09, 2006 8:59 AM 
To: LANL_SWEIS 
Subject: against pits 

I am against further plutonium pit production at Los Alamos Labs.  It is immoral and 
needs to be made illegal to produce nuclear weapons.  I hold you accountable for 
this insanity.  Shift the focus of LANL to sustainable, clean energy research and 
production and please stop producing death. 
Peace, 
Daniel Craig, DOM 
A good human being is an explorer of boundaries, of limits, and of possibilities. 
A good human being seeks ideas not only to confi rm his beliefs, but to risk the 
possibility of discovering information that shakes those beliefs to their foundations.
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21-1

21-2

21-1 NNSA notes the commentor’s statement.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.

21-2 Cessation of NNSA’s core mission activities would be counter to 
national security policy as established by Congress and the President; 
therefore, ending these activities at LANL is not being considered in the 
LANL SWEIS.  Activities that support research of clean energy research 
are conducted at LANL.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.



Commentor No. 22:   Linda Wiener

From: thebuglady@aol.com [mailto:thebuglady@aol.com] 
Sent: Wednesday, August 09, 2006 7:06 AM
To: LANL_SWEIS
Subject: no more plutonium pits!!

This letter is in response to the proposal to quadruple plutonium pit production at Los 
Alamos Narional Labs.  This peoposal is a bad one and should not be implemented 
foe the following reasons: 1) it is in violation of the nuclear non proliferation treaty 
and therefore illegal.  2) It does not serve any legitimate purpose in New Mexico, 
the US, or the world at large.  It ican only serve the purposes of the worst elements 
in the world.  3) the environmental impact on the air and water of New Mexico 
and its citizens have not been considered adequatelt.  LANL has proved itself to 
be incapable of monitoring and correcting its polluting activities and is in constant 
violation of Us law.  Evidence for this is easily found in the chromium contamination 
which was concealed for years, PCB and perchlorate contamination, and over 1,400 
unmonitored discharge sites.  LANL csnnot be considered a place where plutonium 
pit production can be increased in a safe way.
At every level, increasing pit production at LANL is illegal, immoral, and unsafe.  This 
proposal should be rejected.
                                                                               Thank You,
                                                                               Linda Wiener
                                                                               304 Lomita St. 
                                                                               Sanra Fe, NM  87505
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22-1

22-2

22-3

22-1
cont’d

22-1 NNSA notes the commentor’s opinions regarding increasing pit 
production at LANL.  Pit production at LANL is a legal activity 
conducted in support of the stockpile stewardship responsibilities 
assigned to NNSA by Congress and the President.  The commentor’s 
opinion on the morality of pit production is also noted.  Chapter 5 of the 
SWEIS evaluates the potential environmental, health and safety impacts 
of continued operation of LANL under the three proposed alternatives.  
These analyses demonstrate that LANL can continue to operate safely 
under any of the three alternatives, including the Expanded Operations 
Alternative, in which the pit production rate could increase to up to 
80 pits per year.

22-2 NNSA notes the commentor’s opposition to increased pit production.  
Operations at LANL are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Continuing to ensure a safe and 
reliable nuclear stockpile violates none of the terms of the Treaty.  
Stockpile stewardship capabilities at LANL are currently viewed by 
the United States as a means to further the Nation’s nonproliferation 
objectives.  U.S. confidence in its stockpile stewardship capabilities 
is likely to remain important in future arms control negotiations as 
the Nation moves to further reduce its overall stockpile size.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

22-3 NNSA believes that the environmental impacts of each alternative on 
the air and water of New Mexico has been adequately evaluated in the 
SWEIS.  Monitoring programs at LANL address air, water, and soils, 
and the results are reported in annual environmental surveillance reports.  
LANL operations are in compliance with regulations that protect public 
health and the environment and, based on the SWEIS analyses, would 
continue to be in compliance under the alternatives evaluated in the 
SWEIS.  The contamination identified by the commentor is a result of 
past activities, when regulatory limits were less stringent.

 If samples from the monitoring program show elevated levels of 
chemicals or radionuclides, the LANL contractor works with the New 
Mexico Environment Department to characterize the contamination and 
take appropriate actions to prevent further contamination.  



Commentor No. 22 (cont’d):  Linda Wiener

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
3-31

7/9/2007

 LANL has significantly reduced the number of sites requiring 
remediation as identified in Chapter 4, Section 4.12, of the SWEIS.  
Any new sites that may be identified for cleanup will be addressed 
in accordance with the Consent Order, discussed in Chapter 2, 
Section 2.2.6.

 The polychlorinated biphenyl and perchlorate contamination listed by 
the commentor are being monitored.  Monitoring results are reported 
in annual environmental surveillance reports and are discussed in 
Chapter 4, Section 4.3.1 of the SWEIS.  The chromium contamination 
mentioned in the comment is discussed in Chapter 4, Section 4.3.2, of 
the SWEIS and summarized in Section 2.5, Water Resources, of this 
CRD.  The LANL contractor reported to the New Mexico Environment 
Department in December 2005 that groundwater samples gathered in 
2005 contained elevated levels of chromium.  The LANL contractor has 
since done further sampling as part of an interim work plan submitted 
to the New Mexico Environment Department that also proposes cleanup 
measures.

 NNSA does not agree with the statement that there are over 
1,400 unmonitored discharge sites.  The number of unmonitored 
discharge sites mentioned by the commentor apparently refers to 
LANL solid waste management units.  As described in Chapter 4, 
Section 4.3.1.3, LANL contractor had managed stormwater runoff from 
its solid waste management units under a Multisector General Permit 
Program, and then transitioned towards management under an individual 
National Pollutant Discharge Elimination System industrial activity 
permit.



Commentor No. 23:   Gerilyn (Gess) Healey

From: Gess Healey [mailto:gesshealey@hotmail.com] 
Sent: Tuesday, August 08, 2006 12:20 PM 
To: LANL_SWEIS 
Subject: Re: Re-vamp Economy 

I would like to see Los Alamos Nat’l Lab. be in the forefront of technology for 
sustainable change. I don’t want my tax dollars to support nuclear power or bombs. 
Shut down weapons industry. Forget dangerous/wasteful nuclear power. 
Gerilyn (Gess) Healey 
Taos, NM
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23-1 23-1 NNSA notes the commentor’s preference for the role of LANL and 
opposition to nuclear power and nuclear weapons.  Cessation of 
NNSA’s core mission activities would run counter to national security 
policy as established by Congress and the President; therefore, 
ending these activities at LANL is not being considered in the LANL 
SWEIS.  Activities that support research of sustainable technologies 
are conducted at LANL.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production and Section 2.3, Alternative Missions, of 
this CRD for more information.



Commentor No. 24:   rn4243

From: rn4243 [mailto:rn4243@fl ash.net] 
Sent: Tuesday, August 08, 2006 8:54 AM
To: LANL_SWEIS
Subject: Stop Nuclear Bomb Production

More and better bombs is not what the world needs for any sane reason.  What 
terrible environmental problems is this going to cause to our water and air in 
Albuquerque? When is the GOVERNMENT going to stop forcing its ways on the 
world as well as the American people who seem to always end up paying the cost 
with their lives as well as their fi nances/sweat equity? When is the GOVERNMENT 
going to take George Washington’s advice in his farewell speech?  History has 
proven time after time that kill, kill, kill is never the solution to any problem.  Where 
did this DEMOCRACY that our GOVERNMENT is promoting world wide come from?  
Does not the Federal Constitution guarantee at Article IV, section 4, a Republican 
form of government? It is my opinion, that we the People are getting weary of 
government for the GOVERNMENT, by the GOVERNMENT under the War Powers 
Act and Executive Orders, in place of government for the People, by the People. 
What ever happened to the People’s Unalienable Rights, declared in the Declaration 
of Independents, that appear to have been replaced by so called civil rights which 
are no more than privileges controlled by GOVERNMENT?  Below are some 
opinions of important men in our past.  Have the respect and decency to take the 
time to read, and absorb their statements.
United States Constitution, Article IV, Section 4: 
“The United States shall guarantee to every State in this Union a Republican Form of 
Government……”
May 31, 1787, Edmund Randolph said, “We meet here today to provide a cure for 
the evils under which the United States labored; that in tracing these evils to their 
origin every man had found it in the turbulence and trials of democracy..…”
1787, Elbridge Gerry, said: “The evils we experience fl ow from the excess of 
democracy The people do not want (that is, do not lack) virtue; but are the dupes of 
pretended patriots.”
June 21, 1788, Alexander Hamilton: “It had been observed that a pure democracy if 
it were practicable would be the most perfect government. Experience had proved 
that no position is more false than this. The ancient democracies in which the people 
themselves deliberated never possessed one good feature of government. Their 
very character was tyranny; their fi gure deformity.”
Alexander Hamilton: “We are a Republican Government. Real liberty is never found 
in despotism or in the extremes of Democracy.”
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24-1

24-2

24-1 NNSA notes the commentor’s opposition to nuclear weapons.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

24-2 Chapter 5 of the SWEIS describes the environmental impacts of each 
of the three alternatives for continuing to operate LANL and includes 
the effects on surface waters, groundwater, and air.  Section 5.13 states 
that contamination from LANL or changes in Rio Grande flows are 
not likely to affect water quality in Albuquerque.  The health impacts 
analysis uses projected air emissions data to estimate dose to the 
population within a 50-mile (80-kilometer) radius of LANL.  The 
maximum projected annual population dose would be 36 person-rem 
under the Expanded Operations Alternative.  This dose would not be 
expected to result in any additional latent cancer fatalities in the affected 
population.  Since a large part of the population dose is the result of 
short-lived products from LANSCE that decay within minutes of their 
release and Albuquerque is outside the 50-mile radius, it is not likely 
that LANL operations would adversely affect Albuquerque air quality.  
Refer to Section 2.6, Offsite Contamination, of this CRD for more 
information.

24-3 Comment noted.  

24-3



Samuel Adams: “Remember, Democracy never lasts long. It soon wastes, exhausts 
and murders itself! There never was a democracy that did not commit suicide.”
James Madison: “... democracies have ever been spectacles of turbulence and 
contention; have ever been found incompatible with personal security, or the rights of 
property; and have in general been as short in their lives as they have been violent in 
their deaths.”
1795 Immanuel Kant: “Democracy is necessarily despotism.”[tyranny]
John Marshall (Chief Justice of the Supreme Court from 1801 to 1835): “Between 
a balanced republic and a democracy, the difference is like that between order and 
chaos.”
Thomas Babington Macaulay: “I have long been convinced that institutions purely 
democratic must, sooner or later, destroy liberty or civilization, or both.”
1850, Benjamin Disraeli, (British House of Commons): “If you establish a democracy, 
you must in due time reap the fruits of a democracy. You will in due season have 
great impatience of public burdens, combined in due season with great increase of 
public expenditures. You will in due season have wars entered into from passion and 
not from reason; and you will in due season submit to peace ignominiously sought 
and ignominiously obtained, which will diminish your authority and perhaps endanger 
your independence. You will in due season fi nd your property is less valuable, and 
your freedom less complete.”
Disraeli 1870: “The world is weary, of statesmen whom democracy has degraded 
into politicians.”
James Russell Lowell: “Democracy gives every man the right to be his own 
oppressor.”
W. H. Seward: “Democracies are prone to war, and war consumes them.”
Ralph Waldo Emerson: “Democracy becomes a government of bullies tempered by 
editors.”
188? Governor Seymour of New York: “The merit of our Constitution is not that it 
promotes democracy, but checks it.”
Oscar Wilde: “Democracy means simply the bludgeoning of the people, by the 
people, for the people.” 

Commentor No. 24 (cont’d):  rn4243
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H. L. Mencken: “The most popular man under a democracy is not the most 
democratic man, but the most despotic man. The common folk delight in the 
exaction’s of such a man. They like him to boss them. Their natural gait is the 
goosestep.”
Ludwig Levisohn: “Democracy, which began by liberating men politically, has 
developed a dangerous tendency to enslave him through the tyranny of majorities 
and the deadly power of their opinion.”
Englishman, G. K. Chesterton: “You can never have a revolution in order to establish 
a democracy. You must have a democracy in order to have a revolution.”
1931, The Duke of Northumberland: “The adoption of Democracy as a form of 
Government by all European nations is fatal to good Government, to liberty, to law 
and order, to respect for authority, and to religion, and must eventually produce a 
state of chaos from which a new world tyranny will arise.” 
Archibald E. Stevenson: “De Tocqueville once warned us,” he wrote, that: “If ever 
the free institutions of America are destroyed, that event will arise from the unlimited 
tyranny of the majority.’ But a majority will never be permitted to exercise such 
‘unlimited tyranny’ so long as we cling to the American ideals of republican liberty and 
turn a deaf ear to the siren voices now calling us to democracy. This is not a question 
relating to the form of government. That can always be changed by constitutional 
amendment. It is one affecting the underlying philosophy of our system—a 
philosophy which brought new dignity to the individual, more safety for minorities 
and greater justice in the administration of government. We are in grave danger of 
dissipating this splendid heritage through mistaking it for democracy.”
November 28, 1998, (Webmaster)“Democracy and Monocracy are synonyms for 
a form of government in which the majority (mob) rules, and which by defi nition, 
guarantees the absence of minority rights.”
Samuel Adams (the father of the American Revolution): “If men, through fear, fraud, 
or mistake should in terms renounce or give up any natural right, the eternal law of 
reason and the grand end of society would absolutely vacate such renunciation.  The 
right to freedom being a gift of God, it is not in the power of man to alienate this gift 
and voluntarily become a slave.”
Thomas Jefferson: “Bill of Rights are to bind men down from mischief by the chain of 
the Constitution.” 
Republic: (Roman Defi nition), “a system of government in which both the people and 
their rulers are subject to law.”
Republic: as defi ned by Aristotle (The Greek), Levy (a Roman), and Harrington (a 
British Statesman), “a government of laws and not of men.”

Commentor No. 24 (cont’d):  rn4243
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Commentor No. 25:   Paul White

From: Paul white [mailto:paulwhite@sisna.com] 
Sent: Monday, August 07, 2006 2:54 PM 
To: LANL_SWEIS 
Subject: Regarding new pit production 

I am sure that if you were to do a real public poll of this issue you might not be 
surprised that at least 90% of area residents are opposed to the increased pit 
production.  The other 10% are either deluded individuals who don’t care about their 
drinking water or what this does for our national image.  Oh yeah, or perhaps they 
work at LANL and will benefi t monetarily. 
-Paul White
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25-1 25-1 NNSA notes the commentor’s opinion that most residents in the vicinity 
of LANL are opposed to increased pit production.  Chapter 5 of the 
SWEIS evaluates the potential environmental, health and safety impacts 
of continued operation of LANL under the three proposed alternatives.  
These analyses demonstrate that LANL can continue to operate safely 
under any of the three alternatives, including the Expanded Operations 
Alternative, which proposes an increase in pit production rate.  Refer 
to Section 2.5, Water Resources, of this CRD for more information on 
water quality concerns.



Commentor No. 26:   Michael Scofi eld

From: MIchael Scofi eld [mailto:scofi eld@cybermesa.com] 
Sent: Monday, August 07, 2006 2:53 PM
To: LANL_SWEIS
Subject: Please! Additional hearings!

Dear Ms. Withers:
Please schedule additional hearings re: the proposed $1 billion Chemistry and 
Metallurgy Research Replacement facility, ie, the new pit factory at Los Alamos. 
We’re all already sick in our stomachs about this country’s leadership in improving 
the fi repower of nuclear weapons.
Thank you, Ms. Withers. If it’s hard for us, it must be very hard for you to sleep at 
night and get up in the morning.
Michael Scofi eld
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26-1

26-2

26-1 NNSA completed the Final Environmental Impact Statement for the 
Chemistry and Metallurgy Research Building Replacement Project at 
Los Alamos National Laboratory, Los Alamos, New Mexico (DOE/
EIS-0350) (DOE 2003c) in 2003 and issued a Record of Decision 
to construct a new facility in February 2004 (69 FR 6967).  In an 
October 2006 Notice of Intent (71 FR 61731), NNSA announced plans 
to prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 
(DOE/EIS-0236-S4), which will address the selection of a site for a 
new consolidated plutonium center or a consolidated nuclear production 
center whose mission would include pit surveillance and manufacturing.  
Refer to Section 2.4, Modernization of the Nuclear Weapons Complex, 
of this CRD for more information.

26-2 NNSA notes the commentor’s opposition to nuclear weapons.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.



Commentor No. 27:   Julia Geffroy, Associate Director, 
 Picuris Environment Department

From: Julia Geffroy [mailto:jgeffroy@starband.net] 
Sent: Monday, August 07, 2006 11:35 AM
To: LANL_SWEIS
Subject: Public comment from Picuris on SWEIS-LANL

Dear Ms. Withers,
I am a member of Picuris Pueblo who opposes the ongoing activities at Los Alamos. 
As Associate Director of the Picuris Environment Department, I am concerned 
with the lack of respect the lab has for Native American people due to the lack of 
communication between LANL and the tribes. Holding public hearings on August 
8th-10th does not allow for our leadership to attend these meetings because our 
Aug. 10th feast day at the pueblo. This lack of knowledge and cultural awareness is 
unacceptable.
Since the beginning, all native people within NM have consistently been exposed to 
numerous radioactive and nuclear contaminants. LANL has no way of tracking these 
hazardous toxic contaminates and completely ignores other agency or tribal input. I 
am tired of hearing that this is a DOE issue because it affects our environment and 
people on a global scale. Our bureaucracy system hinders and limits communication 
between agencies. 
Nuclear research of all kinds must stop in order for our world to survive. Selfi sh 
insecure politicians who live in other places are making decisions that are affecting 
us at home and abroad. It disgusts me that we are still investing our time and money 
towards creating more destructive weapons. It’s about time for DOE to stop seeking 
ways to manipulate nature and the environment for their benefi t and to focus on 
restoring and researching opportunities to provide a cleaner, healthier environment 
for our future generations.
Please accept this as my public comment.
Sincerely,
Julia Geffroy
Associate Director
Picuris Environment Department
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27-1

27-2

27-3

27-1 NNSA notes the commentor’s opposition to ongoing activities at LANL.  
In addition to the public hearings, NNSA invited the Picuris Pueblo 
and other Pueblos to a briefing especially for the Pueblos at the Santa 
Clara Big Rock Casino on July 6, 2006.  This briefing provided an 
opportunity for Pueblo members to talk with NNSA and LANL staff 
who are knowledgeable about the alternatives and projects discussed 
in the LANL SWEIS.  Although NNSA regrets that Picuris Pueblo 
leaders were unable to attend the public hearings, NNSA is pleased 
that the Picuris Pueblo Environment Department was able to submit 
written comments on the Draft SWEIS.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for more 
information on the scoping and comment process.

27-2 LANL’s monitoring programs sample air, water, and soils at onsite 
and offsite locations to detect the presence of radioactive materials 
and chemicals.  The results of these surveys are published in annual 
environmental surveillance reports (available at www.lanl.gov/
environment/all/esr.shtml).  NNSA and the LANL contractor also 
maintain active communications with the New Mexico Environment 
Department and Pueblo governments.

27-3 NNSA notes the commentor’s opposition to and concerns about the 
increased nuclear weapons activities proposed in the SWEIS, as well as 
the commentor’s desire for activities at LANL to be focused on areas 
other than those related to nuclear weapons production.  In addition 
to LANL’s primary mission activities in support of NNSA’s Stockpile 
Stewardship Program, research is conducted at LANL in the areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS under the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information about these activities.



Commentor No. 28:   Sally Beers

From: s [mailto:s@pattern-design.com] 
Sent: Monday, August 07, 2006 8:41 AM 
To: LANL_SWEIS 
Subject: Nuclear Bomb production in NM 

Dear Sir/Madam, 
Horrifying subject no?  The actuality is worse than the idea though. Please send 
my comments on to those in charge of gearing up this production.  As a resident 
and business owner of Albuquerque I am so concerned about having radioactive 
production in my area that I would move out of state if this occurs. It is a disaster 
for our drinking water safety also because more of the nuclear waste will be coming 
down the Rio Grande to us as we change over to drinking river water. Think about it 
and don’t try and rubber stamp something has dangerous as this. 
Thanks for your attention. 
Sally Beers 
Albuquerque, NM 87108
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28-1

28-2

28-1 NNSA notes the commentor’s concerns regarding LANL operations.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

28-2 LANL notes the commentor’s concern about the possibility of nuclear 
waste in the Rio Grande.  An analysis has been added to Appendix C 
of the SWEIS to evaluate the radiological dose from drinking Rio 
Grande water.  The analysis shows that the dose would be a fraction 
of the 4 millirem drinking water dose limit and that concentrations 
downstream of LANL are comparable to other regional surface waters.  
Refer to Section 2.6, Offsite Contamination, of this CRD for additional 
information.



Commentor No. 29:   Beatrice Boles

From: Beatrice B. [mailto:toolspalette@hotmail.com] 
Sent: Monday, August 07, 2006 7:46 AM
To: LANL_SWEIS
Subject: Please stop nuclear bomb production in New Mexico

I am sending these comments via e-mail, because as yet there has been no public 
hearing set up in the Albuquerque area, and I am unable to attend the hearings 
in Los Alamos, Espanola, or Santa Fe.  I am writing to voice my opposition to the 
proposal to quadruple plutonium pit production at Los Alamos National Laboratory.
As a US citizen, long-time New Mexico taxpayer, and resident of Albuquerque, I ask 
that nuclear bomb production be halted in our state.  We cannot ask other nations to 
halt their nuclear weapon production if we are unwilling to halt it ourselves. We are 
the greatest nation in the world, and we must set an example to other countries by 
working to resolve world confl icts through negotiation, cooperation, and diplomacy 
-- not through nuclear threat.  
Our environment and our rivers are currently already polluted by nuclear waste, and 
to increase pit production would greatly harm our environment and increase health 
and safety risks to our population. We are already suffering from trucks full of nuclear 
waste traveling on our highways to the WIPP plant, and from radioactivity that is 
contaminating the river water that many Albuquerque residents will soon be drinking.  
This is unacceptable, and it must be stopped, not increased.
I respectfully request that the current proposal to increase nuclear bomb production 
in New Mexico be rejected.
Thank you.
Beatrice Boles
4701 Haines Avenue NE
Albuquerque, New Mexico 87110

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-40

7/9/2007

29-1

29-2

29-1
cont’d

29-1 NNSA notes the commentor’s opposition to pit production and opinions 
regarding international relations.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

29-2 Chapter 5 of the SWEIS addresses the environmental impacts of 
increased pit production under the Expanded Operation Alternative on 
the environment and on health and safety risks to the population, as 
well as the impacts of transporting transuranic waste to WIPP.  LANL 
operations are in compliance with regulations that protect public health 
and the environment and, based on the SWEIS analysis, would continue 
to be in compliance even under the Expanded Operations Alternative.  
Refer to Section 2.6, Offsite Contamination, of this CRD for additional 
information on the potential impacts to the Rio Grande and Albuquerque 
drinking water.



Commentor No. 30:   Jack Lehman, MA, LPCC

From: Jack Lehman [mailto:girafferide@gmail.com] 
Sent: Monday, August 14, 2006 8:42 AM
To: LANL_SWEIS
Subject: against pit production at LANL

Dear Sirs,
Please be advised that I am completely against making nuclear pits in Los Alamos.
Sincerely,
Jack Lehman
Jack Lehman, MA, LPCC 
Certifi ed Trainer for the Center for Nonviolent Communication
GiraffeRide@gmail.com
Equine Assisted Psychotherapy
Giraffe Ride Up The Continental Divide
www.nvc-nm.org/ride/     
XXX-XXX-XXXX
Ikkyu the whole day singing boozing so great so fully here he built a bridge no one 
uses 10,000 miles long 
Ikkyu, 1394-1481
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30-1 30-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.



Commentor No. 31:   Laura Holt

From: Laura Holt [mailto:lauraholt@cybermesa.com] 
Sent: Saturday, August 12, 2006 7:29 PM
To: LANL_SWEIS
Subject: Plutonium pit production

Dear Ms. Withers,
I am very concerned about any plans to make more plutonium pits. 
We should take a lesson from the insane amounts of nerve gas agents that were 
produced in this country and are now being destroyed at great cost and some 
danger.  There was never a point in having any of this material, of course, but even 
it there was some rational about “deterrence” there was no excuse for the enormous 
quantities.  Clearly, there was “pork barrel” type spending that has now been seen to 
be wasteful and dangerous.
The ability to destroy the planet several times over with nuclear weapons has a 
similar kind of sound to my ears, and the current plan to produce the pits when we 
have never addressed the need to deal with the materials safely or the waste, is 
simply irresponsible.  
Please take into consideration not just the economy of Los Alamos and the need to 
keep scientists employed, but the health of our planet and wellbeing of our children.
Sincerely,
Laura Holt
lauraholt@newmexico.com
872 Don Cubero Ave.
Santa Fe, NM 87505
XXX-XXX-XXXX
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31-1 NNSA notes the commentor’s concern about plans to make more 
plutonium pits.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.

 The analyses in Chapter 5 of the SWEIS evaluate the potential 
environmental, health, and safety impacts of continued operation 
of LANL under the three proposed alternatives.  These analyses 
demonstrate that LANL can continue to operate in a manner to protect 
public health and safety under any of the three alternatives.  Refer to 
Section 2.7, Waste Management, of this CRD and Chapter 4, Section 4.9 
of the SWEIS for a discussion on how NNSA is managing waste from 
present and past operations.

31-1



Commentor No. 32:   Faith Harmony

From: fharmony@peoplepc.com [mailto:fharmony@peoplepc.com] 
Sent: Saturday, August 12, 2006 4:36 PM
To: LANL_SWEIS
Subject: Draft LANL SWEIS Comments

I would like to comment on the proposed expansion of nuclear bomb production.
First, the cost of this project is expected to be more than one billion dollars, which 
goes to the taxpayer.
I am opposed to spending more money on weapons, which I belive will not increase 
our security, but lesson it.
The US is already spending millions each day on the Iraq war which has managed to 
create more insurgents and extremists in the Middle East.
I believe we need a political solution, not a military one.
Secondly, what are the implications of an expansion of nuclear weapons?  Increased 
radioactive wastes on our highways, nuclear waste will be coming down the Rio 
Grande as we change over to drinking river water here in Albuquerque.
How will this increas and upgrading of nuclear weapons affect our international 
peace treaties.
Most imortantly, I belive that peace will never be obtained by the use of weapons.
“An eye for an eye makes the whole world blind”  Ghandi
Sincerely, Faith Harmony
2828 Palo Verde NE Albuquerque NM 87112
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32-1 NNSA notes the commentor’s concerns regarding pit production and 
the existence nuclear weapons.  The cost of implementing the proposed 
action and alternatives is not within the scope of this SWEIS, which 
focuses on evaluating potential environmental impacts of operations at 
LANL.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

32-2 Chapter 5 of the SWEIS addresses the environmental impacts of 
increased plutonium pit production under the Expanded Operations 
Alternative, including health and safety risks to the population, increased 
waste generation, and the transportation of radioactive waste off site 
for disposal.  LANL operations are in compliance with regulations that 
protect public health and the environment and, based on the SWEIS 
analysis, would continue to be in compliance even under the Expanded 
Operations Alternative.  The LANL contractor samples and monitors 
air, water and soil as part of its environmental surveillance program 
and reports the results annually in environmental surveillance reports.  
Refer to Section 2.6, Offsite Contamination, of this CRD for additional 
information on potential impacts to the Rio Grande and Albuquerque 
drinking water.

32-1

32-2

32-1
cont’d



Commentor No. 33:   Becky Lo Dolce

From: Becky Lo Dolce [mailto:thebeck_star@yahoo.com] 
Sent: Saturday, August 12, 2006 2:59 PM
To: LANL_SWEIS
Subject: no more pit production

Dear Ms. Withers,
LANL should top plutonium pit production altogether.  Period.  No increase in 
production, no maintenance of current production.
Plutonium pits cannot be produced without environmental risk or health risk to 
workers or citizens.  Production creates an unacceptable security risk and violates 
the NPT outright.  It shows our denial of participation in the international community, 
which is perhaps the greatest threat of all.
When we have agreed to reduce our stockpile to zero IN GOOD FAITH, it cannot 
be argued that replacing our current stockpile of pits is a good faith effort at 
disarmament.
NO MORE PIT PRODUCTION.
Becky Lo Dolce
212 Maynard Street #5
Santa Fe, NM 87501
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33-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

33-2 Chapter 5 of the SWEIS provides detailed environmental impacts 
associated with all activities at LANL including plutonium pit 
production.  LANL operations are in compliance with regulations that 
protect public health and the environment, and, based on the SWEIS 
analysis, would continue to be in compliance even under the Expanded 
Operations Alternative.  The LANL contractor samples and monitors 
air, water, and soil as part of its environmental surveillance program and 
reports the results annually in environmental surveillance reports.

33-3 Operations at LANL that support NNSA’s mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Stockpile stewardship capabilities 
at LANL are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives and are likely to remain important 
in future arms control negotiations as the Nation moves to further reduce 
its overall stockpile size.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

33-1

33-2

33-3

33-1
cont’d



Commentor No. 34:   Patricia Green

From: NOMI GREEN [mailto:nomigreen@msn.com] 
Sent: Saturday, August 12, 2006 1:54 PM
To: LANL_SWEIS
Cc: Jan
Subject: LANL Pit production

I am opposed to pit production at LANL.  
As far as I’m concermed we have more than enough bombs as it is.
The health and safety risks of New Mexicans are not worth the jobs. 
I would like to see LANL work on safe energy alternatives and peaceful means 
of ending terrorism like eceonmic prosperity in the Middle East.  Some of the 
best minds in our country working on death and destruction.  Both Einstein and 
Oppenheimer would be appalled.
Thank you,
Patricia Green
PO Box 5887
Santa Fe, NM 87502
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34-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

34-2 NNSA notes the commentor’s opinion regarding health and safety 
risks.  Chapter 4, Section 4.6.1, of the SWEIS provides information 
on current cancer mortality and incidence rates in New Mexico and 
counties surrounding LANL.  Table 4–26 shows that some cancer rates 
in Los Alamos vicinity are lower than the national average and some 
are higher, which is typical of any area.  This section also presents 
information from the final LANL Public Health Assessment, issued 
on August 31, 2006, by the U.S. Department of Health and Human 
Services, Agency for Toxic Substances and Disease Registry, which 
determined that, “…there is no evidence of contamination from LANL 
that might be expected to result in ill health to the community,” and 
“…overall, cancer rates in the Los Alamos area are similar to cancer 
rates found in other communities” (ATSDR 2006).  Chapter 5 of the 
SWEIS projects that future emissions and discharges from LANL would 
be in compliance with Federal and State regulations intended to protect 
the public and the environment.

34-3 Activities that support research on renewable energy and national 
security are conducted at LANL.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.  Cessation of NNSA’s 
core mission activities would be counter to national security policy 
as established by Congress and the President; therefore, ending these 
activities at LANL is not being considered for the LANL SWEIS.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, of 
this CRD for more information.

34-1

34-2

34-3



Commentor No. 35:   Landon Young

From: Landon Young 
To: LANL_SWEIS@doeal.ov 
Sent: Saturday, August 12, 2006 1:23 PM
Subject: SWEIS Public Hearing

Dear Ms. Withers:
We MUST NOT allow further “pit production” at Los Alamos! That represents a 
pathetic waste of money and ingenuity at a time when the Non Proliferation Treaty 
must be enforced, NOW more than ever. We have already wasted 7+ TRILLION 
dollars (adjusted for infl ation) on these weapons. Not again! It is time to direct our 
money and scientifi c resources to projects that benefi t all humankind. 
Clean up LANL NOW and FOREVER!
SIncerely,
Landon Young
PO Box 16
Miami, NM 87729
XXX-XXX-XXXX

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-46

7/9/2007

35-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.  Regarding mission priorities, cessation of 
NNSA’s core mission activities would be counter to national security 
policy as established by Congress and the President.  Activities that 
address other important needs of the United States are conducted at 
LANL.  Refer to Section 2.3, Alternative Missions, of this CRD for 
more information.

35-2 Chapter 2, Section 2.2.6, of the SWEIS describes the progress that 
DOE has made in conducting its environmental restoration program 
at LANL.  Since the early 1990s, when LANL staff identified over 
2,000 sites potentially requiring environmental remediation, progress 
has been made (and sites consolidated) such that only about 800 remain 
to be addressed.  Decisions about environmental remediation will be 
made in accordance with established regulatory standards and processes, 
including those of the New Mexico Environment Department for the 
Consent Order that was entered into in March 2006.  Appendix I of the 
SWEIS presents options and environmental analyses for conducting 
remediation activities at LANL primarily related to the Consent 
Order.  These analyses address LANL waste disposal sites and other 
contaminated areas, and provide environmental impact information to 
facilitate future environmental remediation decisions that will be made 
by the New Mexico Environment Department.  Chapter 1, Section 1.4 
states that NNSA intends to implement actions necessary to comply 
with the Consent Order regardless of whether it implements other 
actions analyzed in the Expanded Operations Alternative of the SWEIS.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) 
and Environmental Restoration Activities, of this CRD for additional 
information.

35-1

35-2



Commentor No. 36:   Marcia Starck

From: EarthMed@aol.com [mailto:EarthMed@aol.com] 
Sent: Saturday, August 12, 2006 9:39 AM
To: LANL_SWEIS
Subject: stop nuclear weapon productions in Los Alamos

Please do not make more pits, Nucllear weapons are a disaster and we have 
enough already.
marcia Starck
Santa Fe
Marcia Starck
Medical Astrology, Astro-cartography, Progressions and Transits
Ceremonies and Rituals
Performance Poetry
www.earthmedicineways.com
(XXX)-XXX-XXXX
earthmed@aol.com
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36-1 NNSA notes the commentor’s opposition to continuing pit production 
and nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

36-1



Commentor No. 37:   Jasmine Stewart

From: Ken Stewart [mailto:kstewart@cybermesa.com] 
Sent: Saturday, August 12, 2006 9:25 AM 
To: LANL_SWEIS 
Subject: 

Comment-- 
Please end all pit production.  Clean up the waste sites.  Convert the pit production 
to non-weapons research instead of nuclear weapons. 
Thank you. 
Jasmine Stewart 
135 Sombrio Drive 
Santa Fe, N. M87501
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37-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for additional information.

 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas not related 
to nuclear weapons such as renewable energy, global climate change, 
environmental technologies, anti-terrorism, and nuclear nonproliferation.  
These research areas are part of current operations and as such are 
included in the SWEIS as part of the No Action Alternative.  These 
activities would continue to be conducted at LANL regardless of the 
alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

37-2 Chapter 2, Section 2.2.6, of the SWEIS describes the progress that 
DOE has made in conducting its environmental restoration program 
at LANL.  Since the early 1990s, when LANL staff identified over 
2,000 sites potentially requiring environmental remediation, progress 
has been made (and sites consolidated) such that only about 800 remain 
to be addressed.  Decisions about environmental remediation will be 
made in accordance with established regulatory standards and processes, 
including those of the New Mexico Environment Department for the 
Consent Order entered into in March 2005.  Appendix I of the SWEIS 
presents options and environmental analyses for conducting remediation 
activities at LANL primarily related to the Consent Order.  These 
analyses address LANL waste disposal sites and other contaminated 
areas, and provide environmental impact information to facilitate 
environmental remediation decisions that will be made by NNSA and 
the New Mexico Environment Department.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of 
whether it implements other actions analyzed in the SWEIS.  Refer 
to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for additional 
information.

37-1
37-2



Commentor No. 38:  Leslie Lakind, DDS

From: Lelsmiles@aol.com [mailto:Lelsmiles@aol.com] 
Sent: Friday, August 11, 2006 7:12 PM
To: LANL_SWEIS
Subject: pit production

I’m against it. 
You’ve heard all the reasons.
Leslie Lakind DDS 
Santa Fe NM, 87505

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
3-49

7/9/2007

38-1 NNSA notes the commentor’s statement.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
additional information.

38-1



Commentor No. 39:   Tom Florsheim

From: Tom Florsheim Sr. [mailto:twf@weycogroup.com] 
Sent: Friday, August 11, 2006 4:11 PM
To: LANL_SWEIS
Subject: Expansion of Nuclear weapons:

Dear Ms. Withers,
I am am against expanding nuclear  weapons at LANL!
This certainly sends the wrong message to the world.
Besides the depleted uranium would impact the air, water, and crops of northern New 
Mexico.  As a resident of New Mexico I want to protect our health, and the health of 
all of New Mexicans.
This would also mean more shipments to WIPP, increasing the hazards on New 
Mexican roads.
Our energies should be on solutions to the problems of global warming, energy 
independence, etc.
Appreciate you consideration on these matters.
Sincerely,
Tom Florsheim
twf@weycogroup.com
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39-1 NNSA notes the commentor’s opposition to expanding pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for additional information.

39-2 LANL staff use depleted uranium to study behavior of material in 
dynamic and hydrodynamic tests.  Refer to Section 2.10, Depleted 
Uranium and the Dual Axis Radiographic Hydrodynamic Test (DARHT) 
Facility, of this CRD for more information on how LANL staff control 
releases and monitor these experiments.

39-3 Historically, the transportation to WIPP has been very safe with no 
releases of any contaminants.  The potential for any contamination 
during transportation of wastes generated from the increased pit 
production is very small.  The evaluation of human health effects 
from transporting radioactive materials are detailed in Appendix K 
and summarized in Chapter 5 of the SWEIS.  The results presented in 
Appendix K, Section K.7, indicate that the risks to the public and crew 
per transport are very small.  As indicated in Chapter 5, Section 5.9, the 
increase in pit production under the Expanded Operations Alternative 
would add about 240 cubic yards (180 cubic meters) of contact-
handled transuranic waste annually.  Using the information provided in 
Chapter 5, Table 5–50, would result in about 25 additional shipments 
to WIPP annually.  Using the risk factors provided in Appendix K, 
Table K–3, the impacts from transporting these additional wastes to 
WIPP would be very small; that is, a total additional dose of about 
0.18 person-rem to the population residing along the route.  This 
is a very small fraction, about 0.002 percent, of the dose the same 
population would receive annually from natural background radiation.  
Environmental contamination is only possible under a very severe 
accident causing breach of both the cask and the packages containing 
the materials.  The probability of occurrence of such an accident is 
1-in-10,000 trips, using the general truck trailer accident rate given in 
Appendix K.

39-4 Cessation of NNSA’s core mission activities would be counter to 
national security policy as established by Congress and the President; 
therefore, ending these activities at LANL is not being considered for 
the LANL SWEIS.  Activities that support research of global warming 
and energy independence are conducted at LANL.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

39-1

39-2

39-3

39-4



Commentor No. 40:   RDavid752@aol.com

From: RDavid752@aol.com [mailto:RDavid752@aol.com] 
Sent: Friday, August 11, 2006 3:51 PM
To: LANL_SWEIS
Subject: Goverment suppresion input

From reading the NNSA the US government is in the process of turning nuclear 
proliferation into the hands of private corporations outside of the united states and is 
deludingthe American public about the facts and about its intentions. The making and 
proliferation of nuclear wepons should be in the control of the people through due 
process. 
I will restate that NNSA should take the redused action alternative and nix the un 
American CMRR which will be forsed apon the American people. The proliferation 
of wepons has as its ultimate result the destruction of America and is currently in the 
hands of the most imept president and millitary that the world has ever known. 

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
3-51

7/9/2007

40-1 NNSA notes the commentor’s opinions regarding nonproliferation and 
control of nuclear weapons activities.  As discussed in Chapter 1 of 
the SWEIS, the President and Congress created NNSA in 2000 with 
the assigned mission to maintain and enhance the safety, reliability, 
and performance of the U.S. nuclear weapons stockpile, including the 
ability to design, produce, and test in order to meet national security 
requirements.  To effect its assigned missions, NNSA contracts with 
U.S. entities for the operation of the facilities that comprise the 
nuclear weapons complex; however, NNSA retains direct authority 
and responsibility for the management of the nuclear stockpile.  
The elected members of Congress and the President authorize the 
continued management of the nuclear stockpile with the passage of 
annual authorization and appropriations bills.  Stockpile stewardship 
capabilities are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives and are likely to remain important 
in future arms control negotiations as the Nation moves to further reduce 
its overall stockpile size.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

40-2 NNSA notes the commentor’s preference for the Reduced Operations 
Alternative and opposition to construction of the Chemistry and 
Metallurgy Research Replacement Facility.  Construction and operation 
of the Chemistry and Metallurgy Research Replacement Facility was 
evaluated in its own EIS (DOE/EIS-0350) (DOE 2003c), and a Record 
of Decision issued on February 12, 2004 (69 FR 6967).  That decision is 
not being revisited in the LANL SWEIS.

40-1

40-2



Commentor No. 41:   Nicholas Matsakis

From: Niko Matsakis [mailto:niko@alum.mit.edu] 
Sent: Friday, August 11, 2006 8:33 AM 
To: LANL_SWEIS 
Subject: Request for an Extension of Time to Comment on Draft Site-Wide  
Environmental Impact Statement for Los Alamos National Laboratory 

Dear Ms. Withers, 
I have been reading recently about the actions of the Department of Energy with 
respect to the draft Site-Wide Environmental Impact Statement for Los Alamos 
National Laboratory (draft LANL SWEIS), and I am writing to register my concern. 
In order for something as potentially dangerous as nuclear materials to be permitted 
into a community, it is of the utmost importance that that community is well informed 
as to the risks and dangers involved. Without such information, there is no way for 
people to know whether they are safe, or whether they are being ill-treated. 
From what I have read so far, it seems that more transparency is in order.  The 
environmental impact statement in question is a long and complicated document, 
and people need time to digest it; they also need easy access to all referenced 
documents, many of which are currently not available outside of the DOE reading 
room, and others of which were not even completed prior to the release of the 
current draft! 
In consideration of the above, I request that the comment period remain open 
until such time as the new public health assessment, the earthquake report and 
the risk assessment for Area G are released for public review.  Thank you for your 
consideration. 
Sincerely, 
Nicholas Matsakis
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41-1 The LANL SWEIS has been prepared to provide information on the 
impacts to the region around LANL.  These impacts are provided in 
the SWEIS Summary and discussed in more detail in Chapter 5 and 
the appendices.  References used in the SWEIS were made available 
in the DOE Public Readings Rooms consistent with past practice.  See 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for discussion of the comment period and the references used in 
the SWEIS.

41-1



Commentor No. 42:   Mr. and Mrs. Sant

From: Joebarb@aol.com [mailto:Joebarb@aol.com] 
Sent: Sunday, August 13, 2006 11:34 PM
To: LANL_SWEIS
Subject: Public comment re:expanded plutonium pit production at LANL

Ms. Elizabeth Withers, EIS Document Manager
Los Alamos Site Offi ce
National Nuclear Security Administration
U.S. Department of Energy 
528 35th Street
Los Alamos, New Mexico, 87544-2201
Dear Ms. Withers,
We oppose the proposed expanded operations alternative in the draft 2006 Site-
Wide Environmental Impact Statement (SWEIS) for Los Alamos National Laboratory 
(LANL).  This will generate more radioactive and chemical waste as well as increase 
dangerous air emissions and wastewater discharges into the canyons that fl ow to the 
Río Grande.
These activities have dire local, national and international implications. We object 
to the foundation and the methodology of the draft SWEIS, as the document is 
not founded on accepted science and based on studies that also have not been 
fi nalized.  The analysis of risks to human health relies on the draft Agency for Toxic 
Substances and Disease Registry (ATSDR) public health assessment for health 
impacts analysis.  This assessment was rejected by the Environmental Protection 
Agency (EPA) and never fi nalized.  Furthermore, the draft SWEIS was released 
before either the risk assessment for LANL’s low-level waste dump at Area G or 
the 2006 seismic hazard study were completed.  It is impossible to accurately 
determine the environmental and health impacts for future operations at LANL 
based on incomplete analysis.  The SWEIS must include a reanalysis based on the 
fi ndings in the 2006 Area G risk assessment and seismic hazard study.  The ATSDR 
assessment must be rewritten with public oversight and review and only then can it 
be used in any analysis regarding LANL activities.
The draft SWEIS does not have appropriate or adequate discussion of clean up, 
environmental justice, the impacts of air and water emissions and waste disposal. 
We object to the fact that increased cleanup was only included in the Expanded 
Operations and not part of the No Action and Reduced Operations Alternatives.  
Compliance with the New Mexico Environment Department (NMED)/LANL Consent 
Order for cleanup at LANL by 2015 is not optional nor should it be tied to activities 
which threaten public health and the environment.  Increased Consent Order 
cleanup analysis should be included in all three alternatives. 
When implementing cleanup, LANL must do so to the fullest extent possible. All 
waste must be removed during cleanup.Lands must be cleaned up to the level that 
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42-1 NNSA notes the commentors’ opposition to the proposed Expanded 
Operations Alternative.  Waters and sediments along the Rio Grande 
historically have shown relatively small impacts from LANL operations.  
Chapter 5 of the SWEIS analyzes the environmental impacts of 
expanded operations, including management of radioactive and chemical 
waste, monitoring of air emissions, and treatment or monitoring of 
wastewater before discharge through NPDES-permitted outfalls.  Refer 
to Section 2.6, Offsite Contamination, of this CRD for a discussion of 
monitoring results from the Rio Grande.

42-2 The SWEIS makes use of current, accepted, and well-documented 
scientific models and data that have been, and continue to be used 
widely to analyze environmental impacts for the purpose of compliance 
with NEPA.  The analysis methods used are essentially the same as those 
used in preparation of several DOE Environmental Impact Statements 
that have recently been published in final form or have been reviewed, 
in draft, by the public.  In general, the data, models, assumptions, and 
other information used in the SWEIS are drawn from published sources 
and have been subjected to scientific peer review.  Chapter 7 of the 
SWEIS and each of the appendices list the documented sources of 
information and models used in the analyses.  The SWEIS presents an 
independent assessment of public health impacts from contaminants in 
the LANL environment.  The SWEIS does not rely on the Agency for 
Toxic Substances and Disease Registry Public Health Assessment in 
any specific way for its conclusions.  The Agency for Toxic Substances 
and Disease Registry is the Federal agency responsible (under the 
1986 amendments to the Superfund law) for conducting Public Health 
Assessments at each site on the EPA National Priorities List.  The 
Public Health Assessment is a relevant Federal agency study and it is 
therefore appropriate that the SWEIS acknowledge its conclusions.  The 
EPA did not reject the draft Public Health Assessment; however, it did 
submit comments during the public comment period.  The Public Health 
Assessment was finalized and released August 31, 2006 (ATSDR 2006).  
As detailed in Appendix I of the final Public Health Assessment, 
EPA comments on the draft were addressed by the Agency for Toxic 
Substances and Disease Registry in the final document.

42-3 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 

42-1

42-2

42-3

42-4

42-5

42-6

42-2
cont’d



allows for a future family to live on the land, grow food, raise animals and drink the 
water for their entire lives with good health.  
LANL currently has approximately 40,000 drums of transuranic waste sitting above 
ground in fabric tents awaiting shipment to WIPP.  However, the proposed expanded 
operations focuses on a vast expansion of waste generation and removing drums 
that are currently buried in Area G. DOE should address permanent disposal of 
existing waste before further waste generation is even considered.
LANL activities jeopardize both water quality and quantity.   It is unacceptable that 
LANL blatantly disregards laws regulating water quality and quantity.  Contaminants 
exceeding accepted levels for health have already been found in surface water 
and the regional aquifer.  DOE did not use the most current water quality standards 
or consider contaminants that are moved in running canyons when analyzing the 
impacts to our water. DOE fi nds no problem with increasing LANL’s water usage 
above the amount allotted to it from the regional aquifer while proposing to dump 268 
million gallons of treated wastewater into the canyons which fl ow to the Río Grande.  
LANL must be required to reevaluate and broaden their air sampling programs. Toxic 
and radioactive air emissions do have a detrimental impact on the surrounding area 
and people.  DOE must monitor and implement comprehensive sampling programs 
at all open burning and open detonation sites and for all activities using high 
explosives and DU.  Beyond that, DOE must institute a program to stop all toxic air 
pollutant emissions from LANL facilities and activities. 
The Expanded Operations Alternative will result in higher demands for electricity, 
water and natural gas, which will impact the environment as well as increased car 
emissions from commuters.  These impacts must be considered in the cumulative 
impacts of the Expanded Operations Alternative.
Operations at LANL are a major violation of environmental justice.   It is not possible 
that LANL activities would have no effect on these populations.  The analysis uses 
six-year-old information and does not account for undocumented residents nor 
low-income individuals above the poverty level.     I request a reanalysis in the fi nal 
SWEIS, with public input and review.  
Our recommendation is that Congress change the mission of LANL to focus on 
research and development into renewable energy, such as solar, wind and biomass, 
and clean up technologies that support the environmental and public health. The 
SWEIS must include a fourth alternative that focuses on these activities. LANL must 
transition to less harmful and sustainable research.
 Sincerely,
Mr and Mrs Sant
131216 W 6 St
Brklyn NY 11204

Commentor No. 42 (cont’d):  Mr. and Mrs. Sant

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-54

7/9/2007

in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available, 
and, in accordance with the NEPA compliance process, the SWEIS 
impact analyses will be reviewed and supplemented as necessary 
based on the newly available information.  See Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12, and 
Appendix D, Section D.4.  These sections also include a discussion of 
the significance of the updated understanding of seismic hazard from the 
2007 seismic hazard analysis report.

42-4 NNSA has prepared project-specific analyses in the appendices and 
Chapter 5 that present appropriate and adequate analysis of LANL 
impacts.  Appendix I provides an extensive discussion of actions to 
comply with the Consent Order for cleanup of LANL.  The impacts 
of air and water emissions and waste disposal, and the potential 
for environmental justice impacts are addressed, as appropriate, in 
Chapter 5 and the appendices; the results of the analyses are summarized 
in both Chapter 3 and the Summary.

42-5 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives 
and explains why activities to comply with the Consent Order are 
included only in the Expanded Operations Alternative.  Chapter 1, 
Section 1.4 states that the NNSA Administrator could choose to 
implement the alternatives either in whole or in part, and that NNSA 
intends to implement actions necessary to comply with the Consent 
Order regardless of whether it implements other actions analyzed for 
the Expanded Operations Alternative.  Refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD for more information.

42-6
cont’d
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42-6 Although Appendix I, of the SWEIS evaluates the environmental 
impacts associated with potential remedial action alternatives, decisions 
about environmental restoration will be made in accordance with 
established regulatory standards and processes, including those of the 
State of New Mexico for the Consent Order.  To arrive at a decision 
about remediating a contaminated site, several alternative remedies 
may be considered such as containment in place, treatment, or removal.  
Any remedy selected for a site requiring environmental restoration 
must meet several criteria including protection of human health and 
the environment, and attainment of applicable cleanup standards 
including those for ground and surface waters and soil.  If the site is to 
remain under DOE ownership, then cleanup standards commensurate 
with a restricted type of land use may be used, provided that offsite 
areas are protected.  If the site is to be released for unrestricted access 
by the public, then the site would need to meet cleanup standards 
for unrestricted access.  Decisions about the appropriate levels of 
cleanup for sites subject to the Consent Order will be made by the New 
Mexico Environment Department using cleanup criteria documented in 
Section VIII of the Consent Order.  Refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD for additional information.

42-7 Although a pollution prevention and waste minimization program has 
been instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), 
operation of LANL in support of DOE’s core missions will cause the 
generation of waste that NNSA intends to safely manage as it continues 
to address existing waste in storage.  Nearly all of the stored waste at 
LANL consists of legacy transuranic waste that is stored above ground 
within domes in TA-54.  Most of this waste was originally stored below 
grade, but was retrieved and placed in an above ground, inspectable 
configuration as required by the State of New Mexico.  NNSA is 
working to prepare all stored and newly-generated transuranic waste for 
shipment to WIPP.  Shipment rates for 2006 have increased significantly 
over past years.  Refer to Section 2.7, Waste Management, of this CRD 
for more information.

42-8 The water quality standards in Chapter 4, Tables 4–7 and 4–9 have been 
updated to reflect standards recently issued by the New Mexico Water 



Commentor No. 42 (cont’d):  Mr. and Mrs. Sant

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-56

7/9/2007

Quality Control Commission.  The new standards have not yet been 
approved by the U.S. Environmental Protection Agency; nevertheless, 
they are used in the 2005 report Environmental Surveillance at Los 
Alamos during 2005 (LANL 2006g) and this SWEIS in evaluating 
water quality data.  As Table 4–7 demonstrates, LANL staff compare 
surface water data to a variety of standards that legally apply, in order 
to identify contaminants and data trends that could indicate the need 
for corrective actions.  DOE and Los Alamos County have combined 
water rights of 1,806 million gallons (6,836 million liters) per year, of 
which 542 million gallons (2,050 million liters) per year are allocated to 
DOE.  In recent years, the largest amount of water used by DOE and the 
County was 1,515 million gallons (5,735 million liters) in 2000, when 
the Cerro Grande Fire occurred.  As shown in Table 4–43 and discussed 
in Section 5.8.2, LANL water usage has been and is expected to remain 
below its 542 million gallons (2,050 million liters) per year allotment.  
Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Section 4.3.1.2, over the past 6 years, LANL has had a very good record 
of complying with permit conditions, which are set to protect health and 
safety.  Under all alternatives, LANL would continue to meet permit 
conditions designed to protect water resources.  These treated effluents 
do not normally flow directly into the Rio Grande; surface waters may 
reach the river a few times a year during large precipitation events.

42-9 All LANL activities operate under valid permits as described in 
Chapter 6 of the SWEIS and are conducted in accordance with 
applicable State and Federal laws and regulations.  This includes 
activities related to high explosives and depleted uranium.  NNSA 
has revised Chapter 6, Section 6.4, of the SWEIS to reflect that the 
open burning permits have been withdrawn at LANL’s request and the 
associated activities have ceased.  LANL staff regularly evaluates the 
site’s environmental monitoring programs and makes changes based 
on data trends and regulatory requirements.  Refer to Section 2.10, 
Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility, of this CRD for more information.

42-10 The cumulative impacts of the Expanded Operations Alternative for 
electricity, water, and natural gas demands were evaluated and are 
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discussed in Chapter 5, Section 5.13, of the SWEIS.  Although not 
anticipated, future expansion of the LANL infrastructure to supply 
additional electricity, water, or natural gas, would be preceded by 
appropriate environmental documentation.  Changes made to the 
infrastructure to meet LANL demands would be required to meet 
applicable state and Federal environmental regulations, as well as 
standards that emphasize state-of-the-art strategies for sustainable site 
development, water savings, energy efficiency, material selection and 
indoor environmental quality.  NNSA has revised Sections 5.4.1.3 and 
5.13, and the Summary, to discuss the potential increase in emissions 
from increases in commuter traffic to LANL.  Increased employment of 
2.2 percent per year under the Expanded Operations Alternative could 
result in similar increases in LANL commuter-specific vehicle emissions 
from additional employee vehicles commuting from Santa Fe and Rio 
Arriba County and other locations.  The actual change in overall traffic 
emissions would be much less since LANL-specific traffic is only a 
portion of the overall regional traffic volume.

42-11 As discussed in Section 5.11, no disproportionately high and adverse 
environmental impacts on minority and low-income populations would 
be expected to result from LANL operations.  The analyses presented 
in the EIS used the most recent Census data available at the time the 
analysis was prepared.  In collecting data for the Census, the Census 
Bureau does not ask about the citizenship of respondents.  According to 
the Census Bureau, they expect that undocumented residents are among 
those included in their counts given their success in counting nearly 
every person residing in the United States.  DOE and by extension 
NNSA define low-income populations in terms of the Census Bureau’s 
statistical poverty level, which was used in the SWEIS.  Since the 
Draft SWEIS was published, the Census Bureau has released revised 
projections through mid-2005 for select counties in New Mexico, 
including Santa Fe County.  This information was compared to the data 
for 2000 and these more recent projections would not change any of the 
analyses presented in the SWEIS since the level of minority or low-
income populations in the available counties did not change substantially 
from the levels reported in 2000.

42-12 NNSA notes the commentor’s recommendation that Congress change 
LANL’s mission.  In addition to LANL’s primary mission of supporting 
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the Stockpile Stewardship Program, research is conducted in areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS as part of the No 
Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.



Commentor No. 43:   Debra Link

From: debra link [mailto:link@cybermesa.com] 
Sent: Thursday, August 10, 2006 2:49 PM 
To: LANL_SWEIS 
Subject: public comment 

To Whom it May Concern: 
When our real national security interests lie in developing alternative energy sources, 
mitigating global climate change, and environmental clean up, expanded nuclear 
weapon making activities are not in the country’s best interest. The proposed 
expanded nuclear activities will increase toxic and radioactive waste, increase water 
demands, increase the threat of contamination of surface water and the regional 
aquifer, increase open burning and open detonation of high explosives and depleted 
uranium. 
I thought the US had signed an international NonProliferation treaty. The indefi nite 
preservation of nuclear weapons and the production of new designs by the US sends 
a clear message to the rest of the world of arrogance, ignorance, and immorality.  
Debra Link 
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43-1 NNSA notes the commentor’s opinion regarding nuclear weapon 
activities.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.  Regarding mission 
priorities, cessation of NNSA’s core mission activities would be counter 
to national security policy as established by Congress and the President.  
Activities that address issues such as global climate change and 
environmental cleanup technologies also are conducted at LANL and 
as such are included in the SWEIS as part of the No Action Alternative.  
Refer to Section 2.3, Alternative Missions, of this CRD for more 
information regarding non-weapons related activities.

43-2 Chapter 5 of the SWEIS analyzes the environmental impacts associated 
with LANL operations under all alternatives considered, including the 
Expanded Operations Alternative.  LANL operations are in compliance 
with regulations that protect public health and the environment, and, 
based on the SWEIS analyses, would continue to be in compliance even 
under the Expanded Operations Alternative.  The LANL contractor 
samples and monitors air, water and soil as part of its environmental 
surveillance program and reports the results annually in environmental 
surveillance reports.  LANL’s projected water demands would remain 
within LANL’s water use target ceiling.  Refer to Sections 2.6, Offsite 
Contamination, 2.8, Water Use, and Section 2.10, Depleted Uranium 
and the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility, 
of this CRD for more information related to the concerns raised in this 
comment.

43-3 The U.S. is a signatory of the Treaty on the Non-Proliferation of 
Nuclear Weapons and considers itself a leader in its implementation.  
Operations at LANL that support NNSA’s mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Stockpile stewardship capabilities 
at LANL are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives as the Nation moves to reduce 
its overall stockpile size.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

43-1

43-2

43-3



Commentor No. 44:   Marty Mitchell

August 9, 2006
Yes -
My name’s Marty Mitchell.  I live in Albuquerque.  I’m elderly and I fi nd 
that the scheduling of the meetings only in the three places that they are, is 
both inconvenient and discriminatory.
I think an additional meeting or two should be scheduled.
Thanks a lot.
Bye, bye
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44-1 NNSA notes the commentor’s desire for additional hearings.  NNSA 
held three hearings on the Draft SWEIS in the region of LANL.  For 
people not able to attend any of those hearings, other means of providing 
comment on the Draft SWEIS were provided, such as U.S. mail, e-mail, 
a toll-free telephone line, and a toll-free fax line.  It should be noted that 
all comments, whether written or provided orally, are given equal weight 
and consideration.  See additional discussion in Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD.

44-1



Commentor No. 45:   Catherine Wells

August 10, 2006
Hi,
My name is Catherine Wells.  My number is XXX-XXXX.  I would like to 
make comments on the future activities of the SWEIS activities of the lab.
I would like to see cleanup of the waste disposal sites that now exist, and 
no expansion  of the weapon s program.
I would like to see the lab work on crucial things like global warming.
Thank you very much.
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45-1 DOE is currently working to clean up contaminated sites at LANL.  
Chapter 2, Section 2.2.6, of the SWEIS describes the progress DOE has 
made in conducting its environmental restoration program at LANL.  
Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been made 
(and sites consolidated) such that only about 800 remain to be addressed.  
Appendix I of the SWEIS presents options and environmental analyses 
for conducting future remediation activities at LANL primarily 
related to the Compliance Order on Consent that was entered into in 
March 2005.  These analyses address LANL waste disposal sites and 
other contaminated areas, and provide environmental impact information 
to facilitate future environmental restoration decisions that will be made 
by the New Mexico Environment Department.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for additional information.

45-2 NNSA notes the commentor’s opposition to activities related to nuclear 
weapons production.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President.  
In addition to these activities, however, research is conducted at LANL 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Sections 2.1, 
Opposition to Nuclear Weapons and Pit Production, and 2.3, Alternative 
Missions, of this CRD for more information.

45-1

45-2



Commentor No. 46:   Evelyn M. Witt
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46-1 NNSA originally established a 60-day comment period for the Draft 
SWEIS.  In response to requests for additional time, the comment period 
was extended to 75 days.  NNSA recognizes that in light of electronic 
capabilities now available, that commentors would like the references 
to be available on the Internet.  For security reasons, NNSA exercises 
caution when making decisions about posting documents on its website.  
Consistent with established practice, NNSA made the Draft SWEIS 
and the reference material available for public review in DOE Public 
Reading Rooms in the general vicinity of LANL.  Those reading rooms 
are located in Los Alamos, Santa Fe, and Albuquerque.  See Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for 
additional discussion.

46-2 The draft Public Health Assessment was finalized by the Agency for 
Toxic Substances and Disease Registry and issued August 31, 2006 
(ATSDR 2006).  The conclusions from the draft are essentially 
unchanged in the final Public Health Assessment.  The Agency for Toxic 
Substances and Disease Registry responses to comments received on 
the draft Public Health Assessment, including the EPA comments, are 
documented in Appendix I of the final Public Health Assessment.  The 
SWEIS presents an independent assessment of public health impacts 
from contaminants in the LANL environment.  The SWEIS does not rely 
on the Agency for Toxic Substances and Disease Registry Public Health 
Assessment in any specific way for its conclusions.  The Agency for 
Toxic Substances and Disease Registry is the Federal agency responsible 
(under the 1986 amendments to the Superfund law) for conducting 
Public Health Assessments at each site on the EPA National Priorities 
List.  It is appropriate for the SWEIS to acknowledge the conclusions 
of the LANL Public Health Assessment because it is a relevant Federal 
agency study.

46-3 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 

46-1

46-2

46-3
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newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12, and 
Appendix D, Section D.4.  These sections also include a discussion of 
the significance of the updated understanding of seismic hazard from the 
2007 seismic hazard analysis report.

Commentor No. 46 (cont’d):  Evelyn M. Witt
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47-1 NNSA notes the commentor’s opposition and concerns regarding pit 
production and the existence and potential use of nuclear weapons.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

47-2 NNSA notes the commentor’s concerns about being directly affected 
in Albuquerque from an accident occurring at LANL.  Chapter 5, 
Section 5.12, of the SWEIS addresses the consequences and risks of 
accident events at LANL to the surrounding population; in the analysis 
this includes people within 50 miles (80 kilometers) of the accident 
location.  Appendix D presents data indicating that analysis to that 
distance provides a conservative assessment (overestimate) of the 
impacts.

47-1

47-2

47-1
cont’d
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47-1
cont’d

47-2
cont’d

Comment side of this page intentionally left blank.



Commentor No. 48:   J. Berde,  Carson Forest Watch
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48-1 NNSA notes the commentor’s desire for public hearings in Taos, 
New Mexico.  Although no public hearings were held in Taos, other 
means of commenting on the Draft SWEIS were provided, such as 
U.S. mail, e-mail, a toll-free telephone line, and a toll-free fax line.  It 
should be noted that all comments, whether written or provided orally, 
are given equal weight and consideration.  See Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

48-2 NNSA notes the commentor’s opposition to any alternatives that would 
involve pit production.

48-3 NNSA notes the commentor’s support for an alternative that emphasizes 
environmental compliance and cleanup at LANL.  For many years, 
DOE has implemented and improved technologies for environmental 
restoration.  Chapter 2, Section 2.2.6, of the SWEIS describes progress 
made by NNSA in conducting its environmental restoration program 
at LANL.  Since the early 1990s, when LANL staff identified over 
2,000 sites that potentially required environmental remediation, progress 
has been made (and sites consolidated) such that only about 800 remain 
to be addressed.  Continuation of cleanup activities at a pre-Consent 
Order level is included under the No Action Alternative, while actions 
necessary to comply with the Consent Order are evaluated under the 
Expanded Operations Alternative.  As stated in Chapter 1, Section 1.4, 
of the SWEIS, however, NNSA intends to implement actions necessary 
to comply with the Consent Order regardless of whether other actions 
in the Expanded Operations Alternative are implemented.  For more 
information about proposed activities in support of the Consent Order, 
refer to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD.

48-4 NNSA notes the commentor’s opposition to nuclear weapons testing, 
development, and stockpile programs, as well as the commentor’s 
opinion that such activities undermine nonproliferation efforts.  
Stockpile stewardship capabilities are currently viewed as a means 
to further U.S. nonproliferation objectives and are likely to remain 
important in future arms control negotiations as the Nation moves 
to continue reducing its overall stockpile size.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.

48-1

48-2

48-3

48-4



Commentor No. 48 (cont’d):  J. Berde, Carson Forest Watch

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
3-67

7/9/2007

48-5 Chapter 4, Affected Environment, of the SWEIS summarizes past 
compliance with permit requirements.  For example, Section 4.3.1.2 
summarizes National Pollutant Discharge Elimination System permit 
compliance, and Section 4.4.2 summarizes compliance with air 
quality regulations and permits.  Previous environmental surveillance 
reports (located at www.lanl.gov/environment/all/esr.shtml) should be 
consulted for more detail on historic permit compliance.  Activities 
conducted under the three alternatives evaluated in the SWEIS would 
comply with applicable laws, regulations, and permits.  EPA regulates 
stormwater discharges pursuant to Stormwater General Construction 
Permit No. NMR150000, as well as LANL Multi-Sector General 
Permit Nos. NMR05A734 (LANL) and NMR05A735 (DOE); Federal 
Facilities Compliance Agreement Docket No. CWA-06-2005-1701; and 
Administrative Order Docket No. CWA-06-2005-1734 for stormwater 
discharges from solid waste management units and areas of concern.  
These compliance documents are discussed in Section 4.3.1.3.  Outfall 
discharges are regulated by LANL National Pollutant Discharge 
Elimination System Outfall Permit No. NM0028355.  Industrial 
effluents regulated by this permit are discussed in Section 4.3.1.2.  
Groundwater discharges are covered by Groundwater Discharge Plans 
for the TA-50 Radioactive Liquid Waste Treatment Facility (DO 1132) 
and TA-46 Sanitary Waste Water Systems Facility (DP 857), as well as 
the Groundwater Discharge Plan application for LANL Septic Systems.  
These plans are discussed in Section 4.3.1.1.  If any new contamination 
is found, investigation and possible remediation would comply with 
Consent Order requirements.

48-6 Effluents from LANL facilities are discharged in accordance with an 
National Pollutant Discharge Elimination System permit that limits 
discharge volumes and quality.  Treated effluents normally do not flow 
directly into the Rio Grande, although surface waters may reach the 
river a few times a year during large precipitation events.  As discussed 
in Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 6 years 
LANL has had a very good record of compliance with permit conditions 
that are set to protect health and safety.  Under all alternatives, NNSA 
would continue to meet permit conditions designed to protect water 
resources at LANL.  Under the Expanded Operations Alternative, 
NNSA would further reduce permitted discharges by constructing and 

48-5

48-6

48-7

48-8
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Commentor No. 48 (cont’d):  J. Berde, Carson Forest Watch
operating evaporation tanks for treated effluents from the Radioactive 
Liquid Waste Treatment Facility in TA-50.  In addition, NNSA 
operates a monitoring program (described in Section 4.3.1.5) to detect 
contamination in groundwater, surface water, and other environmental 
media, including the Rio Grande.  Results of this monitoring program 
are publicly reported in annual LANL environmental surveillance 
reports.  In accordance with applicable regulations and agreements, 
NNSA evaluates and remediates occurrences of contamination in 
groundwater and surface water at LANL.

 Environmental remediation at LANL is an NNSA priority and 
occurs primarily in accordance with both DOE and Consent Order 
requirements, as discussed both in the response to Comment No. 48-3 
and in Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD.

48-7 Cessation of LANL’s primary mission activities in support of NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to 
these activities, however, research is conducted at LANL in the areas 
promoted by the commentor.  These research areas are part of current 
operations and, as such, are included in the SWEIS under the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.

48-8 Through implementation of its NEPA procedures, NNSA actively 
interfaces with communities and Pueblos in New Mexico.  All 
organizations and individuals who express an interest are provided 
with copies of LANL environmental impact statements after they are 
prepared.  With respect to Pueblo governments, NNSA has established 
an accord with four Pueblos in the immediate vicinity of LANL to 
guide interaction.  NNSA recognizes all of the Pueblos of northern New 
Mexico as sovereign Nations and specifically invites them to comment 
on NEPA documents related to activities that could affect them.  
Through this SWEIS, NNSA is making information on LANL programs 
available to the public.  Additional outreach activities are carried out 
by the site contractor to share information about site programs with 
the public.  Despite NNSA’s commitment to provide the public with 
information about LANL programs, aspects of certain programs cannot 
be discussed in detail for security reasons.
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49-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

49-2 Cessation of NNSA’s core mission activities in support of NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  Therefore, ending 
these activities at LANL is not being considered in the SWEIS.  In 
addition to performing these activities, however, research is conducted 
at LANL in areas promoted by the commentor.  These research areas 
are part of current operations and as such are included in the SWEIS as 
part of the No Action Alternative.  These activities would continue to 
be conducted at LANL regardless of the alternative selected.  Refer to 
Section 2.3, Alternative Missions, of this CRD for more information.

49-1
(cont’d)

49-1

49-2
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50-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

50-1
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51-1 NNSA notes the commentor’s opposition to pit production and nuclear 
weapons research.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.

51-1
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51-1
cont’d



Commentor No. 52:   Melody Sumner Carnahan 
and  Michael Sumner

From: Melody Sumner Carnahan [mailto:brnbx@nets.com] 
Sent: Tuesday, August 15, 2006 12:30 PM
To: LANL_SWEIS; gmello@lasg.org; editor@sfreporter.com
Subject: PIT Production LANL

August 15, 2006
Governor Bill Richardson
Offi ce of the Governor
490 Old Santa Fe Trail
Room 400
Santa Fe, NM 87501
Senator Pete V. Domenici
201 3rd St., NW #710
Albuquerque, NM 87102
Senator Jeff Bingaman
119 E. Marcy #101
Santa Fe, NM 87501
Representative Tom Udall
811 St. Michaels Dr. STE. 104
Santa Fe, NM 87505
Ms. Elizabeth Withers
LANL_SWEIS@doeal.gov
re:      LANL EXPANSION OF PLUTONIUM PIT PRODUCTION:
     Draft Site-Wide Environmental Impact Statement [SWEIS] for Continued
    Operation of Los Alamos National Laboratory [LANL]
Dear Governor, Senators, Congressman, Citizens:
Ecological disasters, by their very nature, involve many levels of complexity: The 
immediate, often tragic, consequences are later matched by the fact that clean-up is 
unforeseeably diffi cult, lengthy, and expensive, which makes a strong argument for 
taking every precaution to prevent them from happening in the fi rst place. To accept 
the proposal for quadrupling plutonium PIT production at LANL would be immoral, 
unconscionable, and criminal on a grand scale. Accidents and leaks are certain to 
ensue, and litigation proliferation would be one outcome, as citizens band together to 
take action against the inevitable contamination and possible long-term devastation 
resulting from such excessive production of unnecessary deadly weapon’s 
components. It is best if we stop now and here.
The current proposals by the Department of Energy (DOE) and the National Nuclear 
Security Administration (NNSA) to greatly expand the production and transportation 
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52-1 NNSA notes the commentor’s objections to increasing pit production 
and concerns that accidents and leaks would result.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
additional information.  NNSA observes Federal and state laws and 
regulations.  LANL activities are conducted in accordance with an 
environmental management system, which recognizes the need to conduct 
LANL mission work assignments while being a good steward of the 
natural and cultural environment.  LANL operations are designed to 
keep the release of chemicals and radioactive materials well within the 
regulatory limits designed to protect public health and the environment.  
Nuclear facilities are carefully designed to prevent accidents and to 
mitigate the results of any accident that might occur, regardless of the 
cause.

52-1



of plutonium “triggers” and other toxic nuclear wastes at LANL would endanger 
an already beleaguered site with additional pollution problems and increased 
transuranic waste disposal hazards-none of which are being effectively dealt with 
now. NNSA seeks to produce up to 80 plutonium PITs per year at LANL, and to 
extend the life of the production facility by 25 years.
PIT production creates an enormous amount of toxic waste: plutonium being the 
most hazardous substance on the planet. The proposed expanded nuclear weapons 
production facility would add another 250 cubic yards of radioactive waste to the 
260 cubic yards currently generated each year-doubling what is already a serious 
unsolved problem. In terms of numbers: it means that approximately 1,800 fi fty-fi ve-
gallon barrels of deadly wastes would be shipped from LANL to WIPP (Carlsbad) 
every year, about fi ve each day on the insecure highways of New Mexico. An 
additional 6.6 metric tons of nuclear waste would be stored near LANL-virulently 
radioactive for tens of thousands of years-at LANL’s nuclear waste dump, “Area G,” 
which is already the largest nuclear dump in New Mexico and three surrounding 
states. This is a dump located on a narrow mesa adjacent to springs: it is not lined, 
not licensed, not externally regulated, and not subject to cleanup. Management 
of the dump was recently taken away from environmental scientists and given to 
LANL’s PIT production chief.
Former U.S. Strategic Commander-in-Chief General Lee Butler came to believe 
that nuclear deterrence was a specious doctrine, saying: “The nuclear beast must 
be chained, its soul expunged, its lair laid waste.” The ending of PIT production at 
Rocky Flats, Colorado, (due to FBI/EPA charges of criminal environmental damage) 
perhaps wounded the nuclear beast but now it is up again, in New Mexico, with a 
vengeance. New Mexicans are the ones to call a halt to the proliferation of nuclear 
weapons, and all they portend for humanity’s prospects of survival. The U.S. already 
has an arsenal of nearly 10,000 nuclear weapons (with about 23,000 existing PITS, 
13,000 in storage). The House Appropriations Committee declared the NNSA 
proposal “irrational” since there is no current need to make PITS in any quantity. 
Creating more PITS at LANL would only increase potential threats to our national 
security (both NNSA and LANL have come under criticism recently for serious 
security lapses) as well as imperil our already fragile environment. Why then is this 
expensive, unnecessary, hazardous proposal being considered at all?
“I am a strong believer in maintaining a nuclear deterrent,” said Bob Peurifoy, a 
retired vice president at Sandia National Laboratory who pioneered the security 
systems that prevent unauthorized use of nuclear bombs, “but I would like to have 
some integrity within the labs and management. They’ll do anything for a buck.”* 
Military spending in all its forms now amounts to $7,600 per U.S. household. There 
are many more productive ways to use that money. Fully half of U.S. nuclear 
warhead spending occurs in New Mexico and our state harbors more nuclear 
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52-2 As shown in Chapter 5, Table 5–39, of the SWEIS LANL operations for 
the No Action Alternative – including limited pit production, management 
of legacy transuranic waste, and other activities – are projected to 
generate up to 570 cubic yards (440 cubic meters) of transuranic waste 
per year.  LANL operations for the Expanded Operations Alternative are 
projected to generate an additional 290 cubic yards (220 cubic meters) 
of transuranic waste per year, of which about 240 cubic yards (180 cubic 
meters) would be associated with increased pit production.  As shown, in 
Chapter 5, Table 5–50, this increased pit production is expected to result in 
an additional 246 shipments of transuranic waste to WIPP over 10 years.  
(Also see the response to Comment No. 6-3.)  Also shown in Table 5–50 
is the number of shipments of transuranic waste to WIPP (up to 5,044 
over 10 years) that could occur under all activities that could take place at 
LANL under the Expanded Operations Alternative, including demolishing 
numerous structures at LANL and extensive removal of waste from 
material disposal areas.  Assuming 250 working days per year, this higher 
estimate would result in an average of 2 shipments per working day, or 
about 1.4 shipments per day over a calendar year.  The transuranic waste 
is packaged in drums or boxes, which are then placed into containers 
for transport.  Specific regulations address the packaging and the 
transportation of transuranic waste.  The transportation containers are Type 
B containers certified in accordance with Nuclear Regulatory Commission 
regulations.  Some low-level radioactive waste will be disposed onsite at 
TA-54, Area G.  Area G is subject to the requirements of DOE M 435.1-1, 
Radioactive Waste Management Manual, which imposes standards for 
the design, operation, closure, and corrective action of DOE low-level 
radioactive waste disposal facilities.  NNSA is evaluating the use of liners 
at Area G as part of the periodic review of the site-specific performance 
assessment.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

 The 6.6 metric tons of stored nuclear material, identified in Chapter 3, 
Table 3–18, of the SWEIS, represents the storage capability of the 
Plutonium Facility Complex, not the actual inventory; please note that 
this storage capability refers to nuclear material, not waste.  This material 
is stored within the Plutonium Facility Complex, and includes the 
majority of LANL’s special nuclear material inventory (see Chapter 3, 
Section 3.1.3.16).  These materials will not be disposed of at Area G.

52-2

52-3



weapons than any other. In fact, Albuquerque (Kirtland Air Force Base) houses more 
nuclear weapons than any other single place in the world. What contracts, paybacks, 
settlements, fortunes, kickbacks, bribes, threats, dirty deals are in operation here? 
Who stands to benefi t from this shameful waste of tax-payer’s money, time, and 
resources? Where is our government’s promise to protect the health and safety of its 
citizens, now and for the future? How many more hundreds of thousands of innocent 
people will be killed (300,000 at Hiroshima/Nagasaki) with the next act of war or 
terrorism or sabotage or by accident. Whatever “war to end all wars” these weapons 
were originally designed for, it must be said that it is WE THE PEOPLE who have 
invented them, allowed them to be produced and stockpiled, and, God forgive us, 
used them. Time to stop.
As stated in The Call for Nuclear Disarmament (Los Alamos Study Group): “The 
continued possession, further development, and manufacture of nuclear weapons 
by the United States undermines the ethical basis of our society, breaks treaties 
our nation has signed, wastes our nation’s wealth, and permanently contaminates 
our environment, while providing no real contribution to U.S. national security. In 
fact, implicit and explicit nuclear threats by the U.S. undermine global efforts to halt 
proliferation of not just nuclear weapons, but all weapons of mass destruction.”
We are no longer engaged in an “arms race.” The fi rst international Non-Proliferation 
Treaty was ratifi ed in 1970, signed by the United States. We cannot “take out,” in 
nuclear fashion, any nation that houses or might house terrorists: the 9/11 terrorists 
were living here. Nuclear weapons are gravely outmoded. As citizens of New Mexico, 
of the United States, and the world, we, along with many others, urge all elected 
offi cials, particularly Governor Richardson and Senator Dominici who have favored 
this proposal, to heed this urgent request. We respectfully demand that this ill-fated 
attempt at renewed nuclear arms proliferation cease. YOU will be held accountable.
Sincerely,
Melody Sumner Carnahan and Michael Sumner
Santa Fe
CC:
Greg Mello, Los Alamos Study Group
Santa Fe New Mexican, editor: Robin McKinney Martin
Santa Fe Reporter, editor: Julia Goldberg
*”Nuclear Spending Comes Under Fire: Congress members question the need 
to modernize weapons facilities, citing trouble with management.” By Ralph 
Vartabedian, Times Staff Writer, July 30, 2006. All other quotes from factsheets by 
nukewatch.org, and Los Alamos Study Group.
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52-3 As indicated in Chapter 1, Section 1.2, of the SWEIS, NNSA’s purpose 
and need for agency action in this SWEIS remain the same as in the 
1999 SWEIS – the purpose of the continued operation of LANL is to 
provide support for NNSA’s core missions as directed by Congress and 
the President.  NNSA’s need to continue operating LANL is focused on 
its obligation to ensure a safe and reliable nuclear stockpile.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.  Potential environmental consequences of the 
No Action, Reduced Operations, and Expanded Operations Alternatives 
are summarized in Section S.9 of the SWEIS Summary and evaluated in 
more detail in Chapter 5.



Commentor No. 53:   Marilyn Winter-Tamkin

From: Marilyn Winter-Tamkin [mailto:marilynwt@comcast.net] 
Sent: Tuesday, August 15, 2006 10:42 AM
To: LANL_SWEIS
Subject: no to LANL pit production

Dear Ms. Withers,
This letter is to voice my opinion on the idea that LANL produce more pits for nuclear 
weapons.  This is a terrible idea and will further contribute to the pollution of that 
geographical area and to the proliferation of a type of weapons that we have in great 
supply.  We can blow up the world without more nuclear weapons.  
I clearly state that I hope the lab does not do this work. 
Thank you - 
Marilyn Winter-Tamkin
#2 Altazano Drive
Santa Fe, NM 87505\
Phone: (XXX)-XXX-XXXX
Fax: (XXX)-XXX-XXXX
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53-1 NNSA notes the commentor’s opposition regarding pit production.  
Potential environmental impacts associated with the proposed action and 
alternatives are evaluated in Chapter 5 of the SWEIS and summarized in 
Table S–5 of the SWEIS Summary.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information 
regarding opposition to pit production.

53-1



Commentor No. 54:   Marvin A. Van Dilla

From: Marv Van Dilla [mailto:mavandilla@comcast.net] 
Sent: Monday, August 14, 2006 8:15 PM 
To: LANL_SWEIS 
Subject: Pit production 

Elizabeth Withers, EIS Document Manager 
Los Alamos Site Offi ce 
NNSA, USDOE, Los Alamos NM 

Dear Elizabeth Withers: 
I oppose pit production in Los Alamos for a new generation of nuclear weapons. In 
fact, I oppose the whole proposal for new nuclear weapons. 
In the interests of non-proliferation, we should be eliminating them, not building more 
and longer-lasting ones. Just as we tell the Iranians not to build them, we should take 
our own advice and do likewise. 
Sincerely, 
Marvin A. Van Dilla, Santa Fe 
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54-1 NNSA notes the commentor’s opposition to pit production and the 
existence of nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information, including 
discussion on nonproliferation.

54-1



Commentor No. 55:   Marilyn Hoff

From: lynnie howe [mailto:marigayl@hotmail.com] 
Sent: Monday, August 14, 2006 4:56 PM 
To: LANL_SWEIS 
Subject: SWEIS public commentary 

Public comment on 2006 LANL SWEIS by Marilyn Hoff, PO Box 295, El Prado, 
New Mexico 87529: 
I protest the range of alternatives the public is asked to choose between in the 
current LANL SWEIS.  The No Change Alternative, the Expanded Alternative, even 
the 20% Reduced Alternative, each represents business as usual at LANL, and 
LANL’s business as usual kills.  Each alternative would continue to manufacture 
plutonium pits in a push to restart a nuclear arms race, while the expanded 
alternative, greatly expanding pit production, clearly paves the way to making 
LANL the principal US manufacturer of nuclear bomb cores, multiplying not only 
the dangers of a new nuclear arms race, but also the lethal pollutants with which 
the next quake or wildfi re can blanket the Land of Enchantment. Even with No 
Change, LANL would continue to explode over four tons of depleted uranium into the 
atmosphere during procedures spinned in the SWEIS as “expending” in “dynamic” or 
“hydrodynamic” tests. 
After the fi rst Gulf War LANL, enamored of the murderous possibilities of DU 
munitions, advocated “garnering proponency” of the US depleted uranium arsenal 
in argument against environmental concerns. So it comes as no surprise that LANL 
would downplay the dangers of DU, even while at TA-15 LANL weapons designers 
explode tons of DU in so-called “hydroshots” at DARHT and Bldg 306, during which 
DU substitutes for plutonium in mock nuclear explosions. 
LANL postures that these 100 major mock nuclear tests per year are merely for 
“Stockpile Stewardship.”  This disclaimer comes even as NNSA head, Linton Brooks, 
avidly promotes a new generation of “usable nukes”-- nuclear bunker busters and 
mini-nukes and whatever other Armageddon LANL’s grandiose minds are hatching.  
The DARHT Record of Decision asserted that DARHT explosions could prove useful 
in the design of new nuclear weapons, and coincidentally a new nuclear bunker 
buster has entered the US arsenal during the regime of Stockpile Stewardship. 
Also coincidentally, Congress refused funding for new nukes but did fund Stockpile 
Stewardship. 
According to a Brookhaven report, 220,000 lbs of DU munitions were exploded 
at LANL prior to 1999.  This is the non-nuclear but certainly radioactive range of 
munitions currently making Iraq and Afghanistan unlivable and destroying the health 
and lives our own soldiers.  Does this SWEIS even tabulate the munitions currently 
exploded by the Dept of Defense at LANL?  Does the exemption of DoD munitions 
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55-1 NNSA notes the commentor’s opposition to the three alternatives 
evaluated in the SWEIS and preference for an alternative that does not 
include activities related to weapons production.  Cessation of LANL’s 
primary mission activities supporting NNSA’s Stockpile Stewardship 
Program would be counter to national security policy as established by 
Congress and the President, and is therefore not being considered in 
the SWEIS.  Cleanup of the LANL site is, however, an NNSA priority.  
Chapter 2, Section 2.2.6, of the SWEIS describes progress made by NNSA 
in conducting its environmental restoration program at LANL.  Since 
the early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and sites 
consolidated) such that only about 800 remain to be addressed.    Actions 
necessary to comply with the Consent Order are evaluated under the 
Expanded Operations Alternative.  As stated in Section 1.4 of the SWEIS, 
however, NNSA intends to implement actions necessary to comply with 
the Consent Order regardless of the alternative implemented.  For more 
information about proposed activities in support of the Consent Order, 
refer to Section 2.9, Compliance Order on Consent (Consent Order) 
and Environmental Restoration Activities, of this CRD.  Although toxic 
and radioactive air emissions can potentially have detrimental impacts, 
the past emission levels analyzed and those projected for LANL would 
not be expected to cause unacceptable impacts on human health or the 
environment, as shown in Chapter 4, Section 4.6.1.3, and Chapter 5, 
Sections 5.4.1.1, and 5.6.2.  In addition, airborne radionuclide emissions 
at the LANL site perimeter, as well as at onsite and regional locations, are 
monitored continually by the radiological air sampling network, referred 
to as AIRNET.  Specific LANL operations and procedures, such as those 
with depleted uranium, are designed to control any releases of depleted 
uranium to the environment during tests.  Refer to Section 2.10, Depleted 
Uranium and the Dual Axis Radiographic Hydrodynamic Test (DARHT) 
Facility, of this CRD for more information on high explosives and 
depleted uranium activities.

55-2 LANL staff conduct a wide range of tests involving depleted uranium 
to fulfill its nuclear weapon stockpile stewardship and development 
responsibilities.  LANL staff has tested new techniques to reduce 
emissions of depleted uranium, and, as stated in Chapter 5, Section 5.4.1.1, 
has significantly reduced particulate emissions by using aqueous foam 

55-1

55-2

55-3



Commentor No. 55 (cont’d): Marilyn Hoff

tests from oversight by any other governmental body, thanks to the Military Munitions 
Rule, mean that these explosions, probably taking place at TA-36, go uncounted 
in the SWEIS?  Or do the 2600 lbs per year of DU allotted to TA-36 go to DoD 
munitions tests?
The description of what constitutes a war crime, namely using munitions that kill 
indiscriminately and that kill for generations to come, applies to the “expenders” of 
DU, a crime LANL perpetrates on the pueblos, villages, towns and cities of New 
Mexico. 
The good news is that the “expenditure” of DU doesn’t apparently increase in the 
Expanded Alternative.  The bad news is that it is being exploded in enormous 
amounts already, and the SWEIS never exactly delineates the true total.  6900 lbs 
per year for dynamic experiments, says one page (3-25), while another (5-49) totals 
about 8.600 lbs for the same purpose, more than 4 tons per year.  Which is true?  
And is all of that total for dynamic (i.e., explosive) tests apply to DOE projects alone?  
Or does it include DoD totals? 
Meanwhile the Neutron Science Center proposes testing DU in “contained” 
explosions at 100 lbs a shot.  In what kind of containment?  Do these tests also take 
place in foam-fi lled tents, as has been tried with DARHT “hydroshots?”  The Neutron 
Science Center (LANSCE, aka TA-53) also achieves distinction as the principal 
source of airborne radiation released at LANL (pp 3-85 and 5-87), 30,400 curies per 
year in “gaseous mixed activation product”-an astonishing and appalling amount. 
Evidently the radionuclides created by LANSCE’s particle accelerator are not very 
effi ciently contained at LANSCE, which also conducts another 60 experiments a year 
using high explosives or DU.  The “Reduced Alternative” of the current SWEIS would 
shut down LANSCE.  This is the only offered alternative in the entire SWEIS that I 
whole-heartedly endorse.  Please spare Northern New Mexico the yearly offering of 
30,400 airborne curies of radiation by TA-53. 
Another question: On page 3-22 of Volume I of the SWEIS in a chart for High 
Explosives Processing Facilities, the Expanded Operations Alternative proposed an 
increase from 2,910 lbs/yr to 5000 lbs/yr of “mock explosives.”   Are these the “mock 
explosives” for the mock nuclear hydroshots?  Do these “mock explosives” consist of 
depleted uranium? 
According to former Livermore physicist Marion Fulk, DU when exploded decimates 
into nano particles of uranium oxides and nitrides as essentially weightless as the 
earth’s atmosphere, upon whose winds it can travel the world over.  When inhaled 
these radioactive, poisonous heavy-metal uranium particles, capable of catalyzing 
cell disintegration, can travel and set up camp anywhere in the body, causing, among 
various other illnesses, cancer and birth deformities. 
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during these tests.  Moreover, as stated in Sections 5.4.1.1 and 5.14.3, 
the use of an enhanced containment around these tests would also 
significantly reduce air and water releases to the environment.  Chapter 4, 
Section 4.4.3.1, shows that measured uranium air concentrations around 
the LANL site from 1999 through 2005 were 0.01 percent to 0.3 percent 
of the applicable EPA limit.  Refer to Section 2.10, Depleted Uranium and 
the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility, of 
this CRD for additional information.  Although depleted uranium can be 
recovered from reprocessed spent nuclear fuel, depleted uranium typically 
used in testing at LANL is derived from unirradiated uranium.  It does 
not have the contaminants of plutonium or fission products asserted in the 
comment.

55-3 Environmental remediation of sites used for dynamic experiments at 
LANL (firing sites) is being addressed, primarily in accordance with 
DOE’s authority under the Atomic Energy Act, and with the requirements 
of the March 2005 Consent Order.  Since 1989, when over 2,100 potential 
release sites, including firing sites, were identified at LANL, because of 
progress in remediation and consolidation of sites, only 829 potential 
release sites remained at the end of 2005.  Therefore, the levels of 
depleted uranium and high explosives that may remain in the vicinity of 
the firing sites are being reduced.  Additional information is in Chapter 2, 
Section 2.2.6, and Appendix I of the SWEIS, and in Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD.

 All depleted uranium expended at LANL is accounted for in the SWEIS.  
Table 3–9 (on page 3-25 in the Draft SWEIS) indicates that the maximum 
(on average) amount of depleted uranium used for high explosives testing 
annually would be 6,900 pounds (3,130 kilograms), while if one totals 
the maximum amount of depleted uranium for each testing site indicated 
on Table 5–9 (on page 5-29 in the Draft SWEIS), it would appear that a 
maximum of 8,649 pounds (3,931 kilograms) of depleted uranium could 
be expended annually.  This apparent inconsistency can be explained as 
follows:  Table 5–9 identifies the maximum amount of depleted uranium 
that could be used at each of three high explosives testing sites while 
Table 3–9 provides a single maximum limit for all high explosives 
testing.  The total amount of depleted uranium used at all high explosives 
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Commentor No. 55 (cont’d):  Marilyn Hoff

These DU explosions as they power the nuclear arms race also drive the worst 
abomination of this current SWEIS, the proposal to quadruple LANL’s production 
of plutonium pits, the core of nuclear weapons.  LANL’s costly building projects, its 
increased activity, its stepped-up machining of the world’s most dangerous element, 
plutonium, to make the world’s most devastating weapon is a nuclear chain reaction 
of greed, powered by avaricious military contractors.  For plutonium is extracted from 
spent reactor fuel-the veritable defi nition of deadly remote-handled waste--which 
waste can be further mined to come up with so-called depleted but actually spiked 
uranium, contaminated with reactor fuel’s deadliest radioactive ingredients, to be 
used in LANL’s explosive open-air dynamic and hydrodynamic experiments which 
are contaminating the fruit in Embudo Valley.   
Exploding DU at DARHT leads to new nuclear weapons designs, leading to the 
manufacture of more plutonium pits, leading to a ballooning of radioactive and 
hazardous waste pollution, even as LANL fails to clean up the mess it has already 
made and has no solution for the deadly mess it plans to make.  
And this build-up of poisonous waste leads to increasingly deadly shipments on 
New Mexico’s treacherous highways to the unstable chambers of WIPP, whose 
acceptance of remote-handled waste opens the door to a revival of murderous 
nuclear power.  We taxpayers thereby subsidize and indemnify our own killers. 
The unlisted alternative that I would choose for LANL calls for the discontinuation of 
DU explosions of any kind, the cessation of any efforts to test or design new nuclear 
weapons, the total dismantling, in cooperation with all the other nuclear nations of 
the world, of the US nuclear arsenal, and the thorough clean-up of LANL, returning it 
to environmental livability.   
Greenhouse gasses, global warming, alternative fuels-there are plenty of ethical 
ways to do science at LANL.  The alternatives listed in the SWEIS are in no way 
benefi cial to life on earth. 
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testing sites will not exceed a total of 6,900 pounds (3,130 kilograms), on 
average, per year.  A note to explain this has been added to Table 5–9.

55-4 As stated in Chapter 3, Table 3–16, of the SWEIS, NNSA proposes 
approximately 60 experiments per year using up to 10 pounds 
(4.54 kilograms) of high explosives and 100 pounds (45 kilograms) of 
depleted uranium.  The material is contained within a certified steel 
containment vessel; foam is not used at LANSCE.

55-5 LANSCE has the highest amount of radionuclide air emissions at the 
site.  Operations at LANSCE are closely monitored and as discussed in 
Chapter 5, Section 5.6, if necessary, operational controls would limit 
the dose to the maximally exposed offsite individual from air emissions 
to 7.5 millirem per year to ensure compliance with the 40 CFR Part 61 
(National Emission Standards for Hazardous Air Pollutants) limit of 
10 millirem per year.

55-6 The “mock explosives” referred to by the commentor would not be a part 
of a “nuclear hydroshot.”  Mock explosives are defined as non-detonable 
material used to simulate one or more properties of high explosives.  They 
would not consist of depleted uranium.

55-7 Experiments involving depleted uranium do not drive the proposed 
increase in pit production, but rather provide data that support LANL’s 
stockpile stewardship mission work.  The pits that would be produced 
at LANL would be used to replace existing pits.  The number of nuclear 
weapons in the Nation’s stockpile has been decreasing and NNSA 
anticipates that future reductions will be possible.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
additional information.

55-8 NNSA notes the commenter’s concerns regarding depleted uranium 
testing and its relationship to increased pit production and waste 
generation; however, NNSA disagrees with the allegation that it intends 
to generate additional waste without conducting site cleanup.  In fact, 
NNSA intends to continue to safely manage waste and conduct its 
environmental restoration at LANL as it carries out its national security 
and other missions.  Chapter 2, Section 2.2.6, of the SWEIS describes the 
progress made in the environmental restoration program at LANL, while 
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Appendix I presents options and environmental analyses for conducting 
future remediation activities at LANL.  Since the early 1990s, when 
LANL staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  All wastes generated from LANL 
activities will be stored protectively until they can be safely disposed of 
in regulated facilities.  Solid wastes, hazardous wastes, and mixed low-
level radioactive wastes will be disposed of in offsite disposal facilities.  
Transuranic wastes will be disposed of in WIPP.  Disposal of low-level 
radioactive waste would occur in onsite and offsite disposal facilities.

55-9 The evaluation of human health effects from transporting radioactive 
materials are detailed in Appendix K and summarized in Chapter 5 of 
the LANL SWEIS.  The results presented in Appendix K, Section K.7, 
indicate that the risks to the public and crew per transport are very small.  
As indicated in Chapter 5, Section 5.9, the increase in pit production under 
the Expanded Operations Alternative would add about 240 cubic yards 
(180 cubic meters) of contact-handled transuranic waste annually.  Using 
the information provided in Chapter 5, Table 5–50, this would result in 
about 25 additional shipments to WIPP annually.  Using the risk factors 
provided in Appendix K, Table K–3, the impacts from transporting these 
additional wastes to WIPP would be very small; that is, a total additional 
dose of about 0.18 person-rem to the population residing along the route.  
This is a very small fraction, about 0.002 percent, of the dose the same 
population would receive annually from natural background radiation.  
Disposal of transuranic waste in WIPP was previously evaluated in 
the Waste Isolation Pilot Plant Disposal Phase Final Supplemental 
Environmental Impact Statement (DOE/EIS-0026-S-2) (DOE 1997b).  
WIPP is an approved operating geological site for disposing of transuranic 
wastes operated under the terms of a permit issued by the New Mexico 
Environment Department.



Commentor No. 56:   Lisa Law
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56-1 56-1 NNSA notes the commentor’s statements regarding pit lifetime.  NNSA 
has reviewed the pit lifetime studies and has concluded that degradation of 
the plutonium in pits would not affect warhead reliability for a minimum 
of 85 years.  The analysis in the LANL SWEIS, however, is still valid 
and provides a bounding scenario in which up to 80 pits per year could be 
produced.  This potential production rate provides NNSA with flexibility 
in meeting its stockpile stewardship mission, taking into account changing 
geopolitical conditions.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

56-2 NNSA notes the commentor’s statements.56-2
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Commentor No. 57:   Anonymous
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57-1 57-1 Comment noted.  It is regrettable that the commentor had difficulty 
obtaining confirmatory information about the public hearings.  Information 
on the date, time, and location of the public hearings on the Draft SWEIS 
was provided in the Federal Register notice, the letters transmitting the 
document, in newspaper announcements in Albuquerque and northern 
New Mexico, and on the DOE Los Alamos Site Office’s NEPA website.
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58-1

58-2

58-1 NNSA notes the commentor’s concerns regarding pit production and the 
existence of nuclear weapons.  The number of nuclear weapons in the 
Nation’s stockpile has been decreasing and NNSA anticipates that future 
reductions will be possible.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

58-2 NNSA notes the commentor’s opposition to LANL’s continued operation.



Commentor No. 59:   Miriam Sagan
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59-1

59-2

59-1 NNSA extended the comment period from 60 to 75 days in response to 
requests for additional review time.  For security reasons, NNSA exercises 
caution when making decisions about posting documents on its website.  
Consistent with established practice, NNSA made the Draft SWEIS and 
the reference material available for public review in DOE Public Reading 
Rooms in the general vicinity of LANL (in Los Alamos, Santa Fe, and 
Albuquerque).  See Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD for more information.

59-2 NNSA notes the commentor’s opposition to expanding pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for additional information.
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60-1

60-2

60-3

60-1 NNSA notes the commentor’s opinions regarding pit production.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, and 
Section 2.12, Comparison to Rocky Flats Plant, of this CRD for more 
information.

60-2 The U.S. Congress and the President are responsible for establishing 
funding levels for various government programs.  The SWEIS evaluates 
the environmental impacts of the alternatives for continued operation 
of LANL.  As noted in Chapter 1, Section 1.3.4, of the SWEIS, 
implementation of decisions made in a ROD based on this SWEIS is 
contingent on the level of funding allocated.  NNSA intends to comply 
with all environmental requirements pertaining to cleanup, including the 
Consent Order entered into by the New Mexico Environment Department, 
DOE, and the LANL contractor in March 2005.

60-3 Operations at LANL that support NNSA’s mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Stockpile stewardship capabilities at 
LANL are currently viewed by the U.S. as a means to further the Nation’s 
nonproliferation objectives and are likely to remain important in future 
arms control negotiations as the Nation moves to further reduce its overall 
stockpile size.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.
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61-1 61-1 LANL staff conduct a wide range of tests involving depleted uranium 
to fulfill its nuclear weapon stockpile stewardship and development 
responsibilities.  However, there are no experiments or activities at LANL 
that would involve the burning of depleted uranium.  LANL staff has 
tested new techniques to reduce emissions of depleted uranium, and, 
as stated in Chapter 5, Section 5.4.1.1, of the SWEIS, has significantly 
reduced particulate emissions by using aqueous foam during these tests.  
Moreover, as stated in Chapter 5, Sections 5.4.1.1 and 5.14.3, the use of an 
enhanced containment around these tests would also significantly reduce 
air and water releases to the environment.  Tabulated data in Chapter 4, 
Section 4.4.3.1, show that measured uranium air concentrations around 
the LANL site from 1999 through 2005 were 0.01 percent to 0.3 percent 
of the applicable EPA limit.  Refer to Section 2.10, Depleted Uranium and 
the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility, of this 
CRD for additional information.
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62-1

62-2

62-3

62-4

62-2
cont’d

62-1 NNSA notes the commentor’s opposition regarding the production, cost 
and potential use of nuclear weapons.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

62-2 The U.S. Congress and the President are responsible for determining 
the level of funding for government programs.  This SWEIS evaluates 
the environmental impacts of the alternatives for continued operation of 
LANL.  As noted in Chapter 1, Section 1.3.4, implementation of decisions 
made in a ROD based on this SWEIS is contingent on the level of funding 
allocated.

62-3 NNSA notes the commentor’s concerns regarding the social and 
human costs associated with nuclear weapons production, including 
environmental costs from nuclear waste production.  Chapter 4, 
Section 4.9, of the SWEIS shows the types and amounts of nuclear 
waste generated in recent years from LANL operations; while Chapter 5, 
Section 5.9, shows the amount of nuclear waste that would be generated 
in future operations under the three SWEIS alternatives.  Past disposal 
practices led to releases to the environment from some disposal sites.  
LANL’s environmental restoration program is investigating and cleaning 
up release sites as discussed in Chapter 2, Section 2.2.6, and Appendix I 
of the SWEIS.  All newly-generated radioactive wastes are disposed in 
regulated facilities.  At LANL, low-level radioactive wastes are disposed 
of onsite at a location having controlled access.  Other radioactive wastes 
are transported offsite for disposal at licensed or permitted facilities.  For 
example, transuranic wastes are disposed of at WIPP, which is regulated 
by both the New Mexico Environment Department and the Environmental 
Protection Agency.

62-4 The SWEIS does not attempt to make a connection between nuclear 
production and economic prosperity in New Mexico.  Changes in per 
capita income across the state and income disparity are not within the 
scope of the analysis in this SWEIS; however, as indicated in Chapter 5, 
Section 5.8.1, of the SWEIS, continued growth at LANL would have a 
beneficial effect on both direct and indirect jobs in the region.
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62-4
cont’d

62-5 62-5 NNSA notes the commentor’s request regarding pit production.  Pit 
production to ensure a safe and reliable stockpile does not violate the 
Treaty on the Non-Proliferation of Nuclear Weapons.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.
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63-1

63-3

63-2

63-1
cont’d

63-4

63-1
cont’d

63-5

63-1 NNSA notes the commentor’s opposition to activities related to nuclear 
weapons production.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President.  
In addition to these activities, however, research is conducted at LANL 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

63-2 NNSA does not perform full health monitoring in communities in the 
LANL region; however, it does perform environmental monitoring as 
discussed in the response to Comment 63-4.  Also, refer to Section 2.6, 
Offsite Contamination, of this CRD for more information.  Chapter 4, 
Section 4.6, of the SWEIS summarizes the results of a LANL Public 
Health Assessment prepared by an independent Federal agency, the 
Department of Health and Human Services, Agency for Toxic Substances 
and Disease Registry.  The report states that, “…there is no evidence of 
contamination from LANL that might be expected to result in ill health to 
the community,” and that “…overall, cancer rates in the Los Alamos area 
are similar to cancer rates found in other communities” (ATSDR 2006).

63-3 Smoke from all forest fires contains hundreds of organic and inorganic 
combustion products.  Carbon monoxide, formaldehyde, acrolein, furfural, 
and benzene have been identified as potential health threats to wildland 
firefighters.  Concentrations of these chemicals in smoke are extremely 
variable and depend on the type of fuel, weather conditions, efficiency 
of combustion, and other factors.  However, chemical monitoring by 
the U.S. Environmental Protection Agency during and after the Cerro 
Grande fire suggest that these chemicals were probably not present in 
high enough concentrations to pose a health threat to most people.  A 
number of studies have been conducted on the potential health impacts 
of the 2000 Cerro Grande Fire.  As noted in Chapter 4, Section 4.6.1.3, 
an independent assessment of public health risk associated with LANL 
area air contamination as a result of the fire was conducted by the Risk 
Assessment Corporation at the request of the New Mexico Environment 
Department (RAC 2002).  The study examined data on contaminants that 
were measured in air, on smoke particles, and in soil from the potential 
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release sites and concluded that exposure to LANL-derived chemicals and 
radionuclides released to the air during the Cerro Grande fire did not result 
in a significant increase in health risk over the risk from the fire itself.  
The Risk Assessment Corporation study concluded that there was some 
evidence of adverse health effects from breathing high concentrations of 
particulate matter in the smoke, but that “Such exposures are associated 
with any forest fire”.  It is estimated that nearly 7,500 tons of particulate 
matter were released to the atmosphere by the Cerro Grande fire, only 
10 percent of which came from LANL sources.  Many studies have 
correlated exposure to fine particles with respiratory-related emergency 
room visits and hospital admissions, work and school absences, premature 
death, asthma, emphysema, heart disease, chronic bronchitis and acute 
respiratory symptoms.  Children, the elderly, and people with heart or lung 
disease or respiratory infections are more sensitive to particulate matter.  
The Risk Assessment Corporation report stated that “It is probable that 
the calculated risk from PM10 is greater than the risk from all chemicals 
and radionuclides combined” (RAC 2002).  During the Cerro Grande Fire, 
the fire did approach the TA-54, Area G waste management area, but no 
LANL structures or facilities containing radioactive or other hazardous 
material were burned.  Several burned areas at LANL (totaling about 
320 acres) were known or suspected to be contaminated with radioactive 
materials or chemicals.

63-4 NNSA does not routinely publish the type of information requested by 
the commentor in the newspaper, but data are available.  Chapter 4, 
Section 4.6.1.1, of the SWEIS presents data on cancer incidence and 
mortality in the Los Alamos region compared to State and national 
averages.  The LANL contractor publishes an environmental surveillance 
report annually that reports the results of monitoring of air, surface water 
(including the Rio Grande), groundwater, soil, vegetation, and animals.  
Environmental surveillance reports are available in the LANL reading 
room, on the internet at www.lanl.gov/environment/all/esr.shtml, and upon 
request.

 The LANL SWEIS does not propose construction or operation of a 
modern pit facility.  Consideration of such a facility was included in 
the cumulative impacts of the Draft SWEIS, but it has been removed in 
the Final SWEIS following NNSA’s October 19, 2006, Notice of Intent 
(71 FR 61731) to prepare a Supplement to the Stockpile Stewardship and 
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Commentor No. 63 (cont’d):  Joan Logghe

Management Programmatic Environmental Impact Statement – Complex 
2030 (Complex 2030 SEIS) (DOE/EIS-0236-S4).  In the NOI, NNSA also 
announced the cancellation of plans to prepare a supplemental EIS for 
a modern pit facility.  The Complex 2030 SEIS will evaluate a number 
of NNSA sites, including LANL, for the location of a new consolidated 
plutonium center or consolidated nuclear production center.

63-5 Past disposal of waste was conducted in a manner consistent with 
contemporary standards.  As standards have evolved, waste disposal 
practices have also evolved.  Chapter 2, Section 2.2.6, of the SWEIS 
describes the progress made in conducting the environmental restoration 
program at LANL.  Since the early 1990s, when LANL staff identified 
over 2,000 sites potentially requiring environmental remediation, 
progress has been made (and sites consolidated) such that only about 
800 remain to be addressed.  Appendix I of the SWEIS presents options 
and environmental analyses for conducting future remediation activities 
at LANL primarily related to the Consent Order that was entered into 
in March 2005.  These analyses are meant to facilitate environmental 
restoration decisions on waste sites and contaminated areas that will 
be made by the New Mexico Environment Department.  Chapter 1, 
Section 1.4, states that NNSA intends to implement actions necessary to 
comply with the Consent Order regardless of whether it implements other 
actions analyzed in the Expanded Operations Alternative of the SWEIS.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) 
and Environmental Restoration Activities, of this CRD for additional 
information.
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64-1

64-2

64-3

64-4

64-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative.  The potential environmental, health, and safety impacts of 
the continued operation of LANL under the three proposed alternatives are 
analyzed in Chapter 5 of the SWEIS, including management of radioactive 
and chemical wastes, monitoring of air emissions, and treatment or 
monitoring of wastewater discharged through National Pollutant Discharge 
Elimination System-permitted outfalls.  The commentor is correct that 
the Expanded Operations Alternative would result in greater amounts 
of radioactive and chemical wastes as well as increased air emissions 
and wastewater discharges; but as demonstrated in the SWEIS, these 
increases can be safely managed.  It should be noted that treated effluents 
do not normally flow directly into the Rio Grande, although surface 
waters may reach the river a few times a year during large precipitation 
events.  Refer to Section 2.6, Offsite Contamination, of this CRD for more 
information.  In addition to activities in support of LANL’s Stockpile 
Stewardship mission, research is conducted at LANL in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

64-2 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Chapter 1, Section 1.4 
explains that the NNSA Administrator could choose to implement 
the alternatives either in whole or in part, and that NNSA intends to 
implement actions necessary to comply with the Consent Order regardless 
of whether it implements other actions analyzed for the Expanded 
Operations Alternative.  Refer to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for more information.

64-3 Although Appendix I of the SWEIS evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions about 
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64-4
cont’d

64-5

64-6

64-7

64-7
cont’d

64-8

64-8
cont’d

64-9

environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the New Mexico 
Environment Department for the Consent Order, and of DOE.  To arrive 
at a decision about remediating a contaminated site, several alternative 
remedies may be considered such as containment in place, treatment, 
or removal.  Any remedy selected for a site requiring environmental 
restoration must be protective of human health and the environment, 
and attain applicable cleanup standards including those for ground and 
surface waters and soil.  If the site is to remain under DOE ownership, 
then cleanup standards commensurate with a restricted type of land use 
may be used, provided that offsite areas are protected.  If the site is to 
be released for unrestricted access by the public, then the site would 
need to meet cleanup standards for unrestricted release.  Decisions 
about cleanup of sites subject to the Consent Order will be made by the 
New Mexico Environment Department in accordance with the cleanup 
and screening levels documented in Section VIII of the Consent Order.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) 
and Environmental Restoration Activities, of this CRD for additional 
information.

64-4 Reference to a modern pit facility in the Draft SWEIS was in the context 
of ensuring that reasonably foreseeable future actions were addressed in 
accordance with the Council on Environmental Quality NEPA regulations 
regarding cumulative impacts.  The SWEIS alternatives addressing 
operational levels for the next 5 years limit the level of pit production 
to 50 certified pits per year, which may require production of as many 
as 80 pits (Expanded Operations Alternative).  On October 19, 2006, 
NNSA issued a Notice of Intent to prepare a Supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement – Complex 2030 (71 FR 61731).  In addition to announcing 
its intent to prepare a Supplemental Programmatic EIS to assess the 
environmental impacts from the continued transformation of the nuclear 
weapons complex, NNSA announced cancellation of the previously 
planned Supplemental Programmatic Environmental Impact Statement 
on Stockpile Stewardship and Management for a Modern Pit Facility 
(DOE/EIS-236-S2).  The Final SWEIS does not include a modern pit 
facility in any of the analyses.  In discharging its stockpile stewardship 
responsibilities, NNSA is not violating the Treaty on the Non-Proliferation 
of Nuclear Weapons.  Refer to Sections 2.1, Opposition to Nuclear 
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64-9
cont’d

64-10

64-11

64-12

64-13

Weapons and Pit Production; 2.2, National Environmental Policy Act 
(NEPA) Process; and 2.4, Modernization of the Nuclear Weapons 
Complex; of this CRD for additional information.

64-5 Although a pollution prevention and waste minimization program has been 
instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), operation 
of LANL in support of DOE’s core missions will cause the generation 
of waste that NNSA intends to safely manage as it continues to address 
existing waste in storage.  Nearly all of the stored waste at LANL consists 
of legacy transuranic waste that is stored above ground within domes in 
TA-54.  Most of this waste was originally stored below grade, but was 
retrieved and placed in an above ground, inspectable configuration as 
required by the New Mexico Environment Department.  NNSA is working 
to prepare all stored and newly-generated transuranic waste for shipment 
to WIPP.  Shipment rates for 2006 have increased significantly over past 
years.  Refer to Section 2.7, Waste Management, of this CRD for more 
information.

64-6 The Defense Nuclear Facilities Safety Board does not regulate nor 
authorize operation of facilities at LANL.  Its function, as mandated 
by Congress, is to provide independent safety oversight of the NNSA 
nuclear weapons complex.  As in the case of all NNSA nuclear weapons 
complex sites, the Defense Nuclear Facilities Safety Board reviews safety 
issues and prepares reports regarding the safety of nuclear weapons 
complex facilities, which are submitted to NNSA.  NNSA and the LANL 
contractor have reviewed Defense Nuclear Facilities Safety Board 
reports and responded with commitments to update and improve safety 
basis documentation.  The Los Alamos Site Office Safety Authorization 
Basis Team assures the development and approval of adequate controls 
in support of safe operations at LANL.  All LANL facility operations 
are based on authorization and approval by NNSA following NNSA’s 
evaluation of the acceptability of existing relevant safety documentation.  
Reports and recommendations made by the Defense Nuclear Facilities 
Safety Board that are relevant to NEPA are taken into account in analyses 
in the SWEIS.  Refer to Section 2.13, Recommendations of the Defense 
Nuclear Facilities Safety Board, of this CRD for additional information.

 Seismic characteristics of the LANL environment are described in 
Chapter 4, Section 4.2.2.3, of the SWEIS.  Chapter 5, Section 5.12, of 
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64-1
cont’d

64-1
cont’d

the SWEIS presents the estimated human health impacts from postulated 
facility accidents, including earthquakes.  Over the years, based on new 
seismic information or changed requirements, NNSA has evaluated the 
survivability of existing LANL buildings and structures and implemented 
mitigation measures in terms of structural upgrades, reduction of 
hazardous materials inventories, or replacement of the structures to reduce 
the potential for harm to the workforce and the public.  Construction 
requirements are imposed for new structures in accordance with the site 
locations relative to known fault lines, and in accordance with the planned 
future use of the structure.  For proposed new buildings, safety studies in 
the form of hazards assessment documents that take into account the most 
current seismic information are prepared to fully address a comprehensive 
set of accident risks.  The results of these safety studies are incorporated 
into facility design and operations to ensure protection of the health and 
safety of workers and the public.

64-7 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available, and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12, and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard from the 2007 
seismic hazard analysis report.

64-8 The SWEIS makes use of current, accepted, and well-documented 
scientific models and data that have been, and continue to be widely 
used to analyze environmental impacts for the purpose of compliance 
with NEPA.  The analysis methods used are essentially the same as were 
used in preparation of several DOE environmental impact statements 
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that have recently been published in final form or have been reviewed, 
in draft, by the public.  In general, the data, models, assumptions, and 
other information used in the SWEIS are drawn from published sources 
and have been subjected to scientific peer review.  Chapter 7 of the 
SWEIS and each of the Appendices lists the documented sources of 
information and models used in the analyses.  The SWEIS presents an 
independent assessment of public health impacts from contaminants in 
the LANL environment, and does not rely on the cited Agency for Toxic 
Substances and Disease Registry (ATSDR) Public Health Assessment 
in any specific way for its conclusions.  The U.S. Department of Health 
and Human Services, ATSDR, is the Federal agency responsible (under 
the 1986 amendments to the Superfund law) for conducting public health 
assessments at each site on the EPA National Priorities List.  It is thus 
appropriate for the SWEIS to acknowledge the conclusions of the ATSDR 
Public Health Assessment because it is a relevant Federal agency study.  
The draft Public Health Assessment was finalized by the ATSDR and 
issued on August 31, 2006 (ATSDR 2006).  The conclusions in the final 
report are essentially unchanged from those in the draft report.

64-9 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, of the SWEIS, which presents data for the 
past 6 years, LANL has a very good record of complying with permit 
conditions.  Under all alternatives, LANL operations would continue to 
meet permit conditions designed to protect water resources at LANL.  
In addition, LANL staff conducts a monitoring program (described in 
Section 4.3.1.5) to detect contamination that has resulted from past 
practices.  In accordance with applicable regulations and agreements, 
LANL staff evaluates and takes corrective action for occurrences of 
contamination in groundwater and surface waters at LANL.  The water 
quality standards in Chapter 4, Tables 4–7 and 4–9, have been updated 
to reflect standards recently issued by the New Mexico Water Quality 
Control Commission.  The new standards have not yet been approved by 
the U.S. Environmental Protection Agency; nevertheless, these standards 
are used in the Environmental Surveillance at Los Alamos during 2005 
report (LANL 2006g) and the SWEIS in evaluating water quality data.  
As Table 4–7 demonstrates, LANL staff compares surface water data to 
a variety of standards in order to identify contaminants and data trends 
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Commentor No. 64 (cont’d):  Nausika Richardson

that could indicate the need for corrective actions.  In Section 4.3.2.2, it 
is stated that chromium concentrations between 375 and 404 parts per 
billion were detected in two wells in Mortandad Canyon.  LANL staff 
will be conducting further drilling and sampling activities to characterize 
contamination at LANL as stated in the Interim Measures Work Plan 
for Chromium Contamination in Groundwater (LANL 2006a).  Refer to 
Section 2.5, Water Resources, of this CRD for responses to comments 
regarding chromium contamination in the groundwater.  NNSA 
acknowledges that detection of dioxane was reported to the New Mexico 
Environment Department in July 2006, 1 year after the sample was 
collected from a well in Mortandad Canyon.  The dioxane contamination 
level is between 20 parts per billion and 56 parts per billion, below the 
61 parts per billion EPA risk-based cleanup level established through the 
Consent Order.

 NNSA does not agree that there are over 1,400 unmonitored discharge 
sites.  As described in Chapter 4, Section 4.3.1.3, of the SWEIS, LANL 
staff has managed stormwater runoff from its solid waste management 
units under a Multisector General Permit Program, but then transitioned 
towards management under an individual National Pollutant Discharge 
Elimination System industrial activity permit.  DOE and Los Alamos 
County have combined water rights of about 1,806 million gallons 
(6,850 million liters) per year, of which 542 million gallons (2,050 million 
liters) per year belong to DOE.  In recent years, the largest annual use of 
water by DOE and the County was 1,574 million gallons (5,958 million 
liters) in 2000, when the Cerro Grande Fire occurred.  As shown in 
Chapter 4, Table 4–43, and discussed in Chapter 5, Section 5.8.2, LANL 
water usage has been and is expected to remain below the 542 million 
gallons (2,050 million liters) per year target ceiling.

 Decisions about environmental restoration will be made in accordance 
with established regulatory standards and processes, including those of 
the State of New Mexico for the Consent Order.  The intent of the SWEIS 
is not to prejudge these decisions but to provide environmental impact 
information to be used for the decision-making process, and for the benefit 
of the reader regarding potential remediation action options.  Several 
alternative remedies may be considered for a contaminated site, including 
containment in place, treatment, removal, or other remedies.  Any remedy 
selected for a site requiring environmental restoration must meet several 
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criteria including protection of human health and the environment, and 
attainment of applicable cleanup standards considering the designated 
future use of the site.  Decisions about the appropriate levels of cleanup 
for sites subject to the Consent Order will be made by the New Mexico 
Environment Department considering applicable groundwater and surface 
water quality standards.  As indicated in Chapter 1, Section 1.4, of the 
SWEIS, NNSA intends to implement actions necessary to comply with 
the Consent Order regardless of implementation of other actions analyzed 
in the SWEIS.  Refer to Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for additional information.

64-10 Refer to Section 2.10, Depleted Uranium and the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility, of this CRD for more information 
on the use of depleted uranium and high explosives in dynamic tests and 
monitoring programs at LANL.

64-11 All LANL operations, regardless of when they began, comply with 
applicable State (New Mexico Air Quality Control Act) and Federal 
(Clean Air Act, Toxic Substances Control Act) laws and regulations, and 
have valid permits as described in Chapter 6, of the SWEIS.  The LANL 
contractor complies with its Clean Air Act, Title V, operating permit which 
includes requirements for monitoring air pollutant emissions from sources 
at LANL and recordkeeping for these sources.  Current air sampling 
programs at LANL include ambient non-radiological air monitoring, an 
ambient radiological air sampling network called AIRNET, and stack 
sampling for radionuclides, as described in Chapter 4, Sections 4.4.2.3 
and 4.4.3.1.  The LANL contractor evaluates the results from these 
programs and makes changes in the sampling locations and constituents as 
appropriate.  LANSCE does have the highest amount of radionuclide air 
emissions at the site.  As discussed in Chapter 5, Section 5.6, if necessary, 
operational controls at LANSCE would limit the dose to the maximally 
exposed offsite individual from air emissions to 7.5 millirem per year to 
ensure compliance with the 40 CFR Part 61 (National Emission Standards 
for Hazardous Air Pollutants) limit of 10 millirem per year.

64-12 The cumulative impacts of the Expanded Operations Alternative for 
electricity, water, and natural gas demands were evaluated and are 
discussed in Chapter 5, Section 5.13, of the SWEIS.  Although not 
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Commentor No. 64 (cont’d):  Nausika Richardson

expected, future expansion of the LANL infrastructure to supply additional 
electricity, water, or natural gas would be preceded by appropriate 
environmental documentation.  Changes made to the offsite infrastructure 
to meet LANL demands would be required to meet applicable State and 
Federal environmental regulations.

64-13 NNSA notes the commentor’s statement that Congress change LANL’s 
mission.  As addressed in response to Comment no. 64-1, research in areas 
promoted by the commentor is already occurring at LANL and would 
continue regardless of the alternative selected in the SWEIS.

64-14 NNSA notes the commentor’s concerns about the danger of expanding 
plutonium pit production.  Chapter 4, Section 4.6.1, of the SWEIS 
shows the radiation doses received over the past 10 years from LANL 
operations by the surrounding population and hypothetical maximally 
exposed individual.  The annual dose to the hypothetical maximally 
exposed individual has consistently been smaller than the annual 10-
millirem radiation dose limit established for airborne emissions by the 
U.S. Environmental Protection Agency.  

 The final LANL Public Health Assessment, by the Agency for Toxic 
Substances and Disease Registry, reports that, “…there is no evidence of 
contamination from LANL that might be expected to result in ill health to 
the community,” and that “…overall, cancer rates in the Los Alamos area 
are similar to cancer rates found in other communities” (ATSDR 2006).  
Expanding pit production is projected to result in only minimal increases 
in radiation doses and therefore indistinguishable health effects from 
radiological emissions as shown in Chapter 5, Section 5.6, of the SWEIS.
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65-1

65-2

65-3

65-4

65-3
cont’d

65-5

65-1 NNSA notes the commentor’s opposition to activities related to production 
of nuclear weapons and the Expanded Operations Alternative.  The 
potential environmental, health, and safety impacts of the continued 
operation of LANL under the three proposed alternatives are analyzed 
in Chapter 5, of the SWEIS, including management of radioactive and 
chemical wastes, monitoring of air emissions, and treatment or monitoring 
of wastewater discharged through National Pollutant Discharge 
Elimination System-permitted outfalls.  The commentor is correct that 
the Expanded Operations Alternative would result in greater amounts of 
radioactive and chemical waste as well as increased air emissions and 
wastewater discharges but as demonstrated in the SWEIS, these increases 
can be safely managed.  It should be noted that treated effluents do not 
normally flow directly into the Rio Grande, although surface waters may 
reach the river a few times a year during large precipitation events.  Refer 
to Section 2.6, Offsite Contamination, of this CRD for more information.

65-2 Reference to a modern pit facility in the Draft SWEIS was in the context 
of ensuring that reasonably foreseeable future actions were addressed 
in accordance with the Council on Environmental Quality NEPA 
regulations regarding cumulative impacts.  The SWEIS alternatives 
addressing operational levels for the next 5 years limit the level of pit 
production to 50 certified pits per year, which may require production 
of as many as 80 pits (Expanded Operations Alternative).  In October 
2006, NNSA issued a Notice of Intent to prepare a Supplement to the 
Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (71 FR 61731).  In addition to 
announcing its intent to prepare a Supplemental Programmatic EIS to 
assess the environmental impacts from the continued transformation 
of the nuclear weapons complex, NNSA announced cancellation of the 
previously planned Supplemental Programmatic Environmental Impact 
Statement on Stockpile Stewardship and Management for a Modern 
Pit Facility (DOE/EIS-236-S2).  The Final SWEIS does not include a 
reference to a modern pit facility.  In discharging its Stockpile Stewardship 
responsibilities, NNSA is not violating the Nuclear Nonproliferation 
Treaty.  Refer to Sections 2.1, Opposition to Nuclear Weapons and Pit 
Production; 2.2, National Environmental Policy Act (NEPA) Process; and 
2.4, Modernization of the Nuclear Weapons Complex, of this CRD for 
additional information.
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65-5
cont’d

65-6

65-7

65-8

65-9

65-10

65-3 The SWEIS makes use of current, accepted, and well-documented 
scientific models and data that have been, and continue to be, used widely 
to analyze environmental impacts for the purpose of compliance with 
NEPA.  The analysis methods are essentially the same as those used to 
prepare several DOE environmental impact statements that have recently 
been published in final form or have been reviewed, in draft, by the public.  
No Federal, state or private agency or institution with scientific standing 
has challenged the fundamental scientific and technical adequacy of those 
recent analyses.  In general, the data, models, assumptions, and other 
information used in the SWEIS are drawn from published sources and 
have been subjected to scientific peer review.  Chapter 7 of the SWEIS 
and each of its appendices lists the documented sources of information and 
models used in the analyses.  All SWEIS data sources and references are 
available to the public.

 The SWEIS presents an independent assessment of public health impacts 
from contaminants in the LANL environment.  The SWEIS does not 
rely on the Agency for Toxic Substances and Disease Registry (ATSDR) 
Public Health Assessment for Los Alamos National Laboratory in any 
specific way for its conclusions.  However, under the 1986 amendments 
to the Superfund law, ATSDR is responsible for conducting public health 
assessments at each site on the U.S. Environmental Protection Agency 
(EPA) National Priorities List, and it is appropriate for the SWEIS to 
acknowledge the conclusions of the Public Health Assessment for Los 
Alamos National Laboratory because it is a relevant Federal agency study.  
The draft Public Health Assessment for Los Alamos National Laboratory 
was available for public comment from April 26 to December 1, 2005.  
The EPA did not reject the draft document; it submitted comments that 
were by addressed by ATSDR in the final document.  Appendix I to the 
final Public Health Assessment for Los Alamos National Laboratory 
describes how the comments on the draft received from the public, other 
Federal agencies (including EPA), and other stakeholders were addressed.  
As stated in the final Public Health Assessment for Los Alamos National 
Laboratory (ATSDR 2006), released August 31, 2006, ATSDR conducted 
its evaluations in accordance with guidance provided in the Public Health 
Assessment Guidance Manual (available at www.atsdr.cdc.gov/HAC/
PHAManual/index.html).
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65-11
cont’d

65-11

65-12

65-13

65-4 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3, and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12, and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard from the 2007 
seismic hazard analysis report.

65-5 NNSA believes the project-specific analyses in the appendices, and the 
analyses in Chapter 5, of the SWEIS present appropriate and adequate 
analyses of LANL impacts.  Appendix I provides an extensive discussion 
of actions to comply with the Consent Order for cleanup of LANL.  The 
impacts of air and water emissions and waste disposal, and the potential 
for environmental justice impacts, are addressed, as appropriate, in 
Chapter 5 and the appendices; the results of the analyses are summarized 
in Chapter 3 and the SWEIS Summary.  NNSA notes the commentor’s 
concerns regarding the mission of LANL.  LANL scientists currently 
conduct research in areas such as renewable energy and global climate 
change, and support nonproliferation programs in addition to their efforts 
to support NNSA’s stockpile stewardship mission.  Refer to Section 2.3, 
Alternative Missions, of this CRD for additional information.

65-6 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Chapter 1, Section 1.4, 
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explains that the NNSA Administrator could choose to implement the 
alternatives either in whole or in part, and that NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed for the Expanded Operations 
Alternative.  Refer to Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD for more 
information.

 Although Appendix I of the SWEIS evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions about 
environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the New Mexico 
Environment Department for the Consent Order, and of DOE.  To arrive 
at a decision about remediating a contaminated site, several alternative 
remedies may be considered such as containment in place, treatment, 
or removal.  Any remedy selected for a site requiring environmental 
restoration must be protective of human health and the environment, 
and attain applicable cleanup standards including those for ground and 
surface waters and soil.  If the site is to remain under DOE ownership, 
then cleanup standards commensurate with a restricted type of land use 
may be used, provided that offsite areas are protected.  If the site is to 
be released for unrestricted access by the public, then the site would 
need to meet cleanup standards for unrestricted release.  Decisions 
about cleanup of sites subject to the Consent Order will be made by the 
New Mexico Environment Department in accordance with the cleanup 
and screening levels documented in Section VIII of the Consent Order.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) 
and Environmental Restoration Activities, of this CRD for additional 
information.

65-7 Although a pollution prevention and waste minimization program has been 
instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), operation 
of LANL in support of DOE’s core missions will cause the generation 
of waste that NNSA intends to safely manage as it continues to address 
existing waste in storage.  Nearly all of the stored waste at LANL consists 
of legacy transuranic waste that is stored above ground within domes in 
TA-54.  Most of this waste was originally stored below grade, but was 
retrieved and placed in an above ground, inspectable configuration as 
required by the New Mexico Environment Department.  NNSA is working 
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to prepare all stored and newly generated transuranic waste for shipment 
to WIPP.  Shipment rates for 2006 have increased significantly over past 
years.  Refer to Section 2.7, Waste Management, of this CRD for more 
information.

65-8 The water quality standards in Chapter 4, Tables 4–7 and 4–9, of the 
SWEIS have been updated to reflect standards recently issued by the New 
Mexico Water Quality Control Commission.  The new standards have 
not yet been approved by the U.S. Environmental Protection Agency; 
nevertheless, they are used in the Environmental Surveillance at Los 
Alamos during 2005 report (LANL 2006g) and this SWEIS in evaluating 
water quality data.  As Table 4–7 demonstrates, LANL staff compares 
surface water data to a variety of standards that legally apply, in order 
to identify contaminants and data trends that could indicate the need for 
corrective actions.

 DOE and Los Alamos County have combined water rights of 
1,806 million gallons (6,836 million liters) per year, of which 542 million 
gallons (2,050 million liters) per year are allocated to DOE.  In recent 
years, the largest amount of water annually used by DOE and the County 
was 1,574 million gallons (5,958 million liters) in 2000, when the Cerro 
Grande Fire occurred.  As shown in Chapter 4, Table 4–43, and discussed 
in Chapter 5, Section 5.8.2, of the SWEIS, LANL water usage has been 
and is expected to remain below its 542 million gallons (2,050 million 
liters) per year allotment.

 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  These treated effluents 
do not normally flow directly into the Rio Grande, although surface waters 
may reach the river a few times a year during large precipitation events.  
As discussed in Chapter 4, Section 4.3.1.2, over the past 6 years, LANL 
has a very good record of complying with permit conditions, which are set 
to protect health and safety.  Under all alternatives, LANL would continue 
to meet permit conditions designed to protect water resources.

65-9 Current air sampling programs at LANL include ambient non-radiological 
air monitoring, an ambient radiological air sampling network called 
AIRNET, and stack sampling for radionuclides, as described in Chapter 4, 
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Sections 4.4.2.3 and 4.4.3.1, of the SWEIS.  The Clean Air Act, Title V, 
operating permit includes requirements for monitoring emissions from 
sources at LANL and recordkeeping concerning those sources.  Although 
toxic and radioactive air emissions can potentially have detrimental 
impacts, the past emission levels analyzed and those projected for LANL 
would not be expected to cause unacceptable impacts on human health 
or the environment, as shown in Chapter 4, Section 4.6.1, and Chapter 5, 
Section 5.6.2.  NNSA has revised Chapter 6, Section 6.4, of the SWEIS to 
reflect that the open burning permits have been withdrawn at LANL staff’s 
request and the associated activities have ceased.  Refer to Section 2.10, 
Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility, of this CRD for more information on high explosives 
and depleted uranium activities.

65-10 The cumulative impacts of the Expanded Operations Alternative for 
electricity, water, and natural gas demands were evaluated and are 
discussed in Chapter 5, Section 5.13, of the SWEIS.  Although not 
expected, future expansion of the LANL infrastructure to supply additional 
electricity, water, or natural gas, would be preceded by appropriate 
environmental documentation.  Changes made to the offsite infrastructure 
to meet LANL demands would be required to meet applicable State and 
Federal environmental regulations and permitted effluent standards.  
NNSA has revised Sections 5.4.1.3 and 5.13, and the Summary, to discuss 
the potential increase in emissions from increases in commuter traffic to 
LANL.  Increased employment of 2.2 percent per year under the Expanded 
Operations Alternative could result in similar increases in LANL 
commuter-specific vehicle emissions from additional employee vehicles 
commuting from Santa Fe and Rio Arriba Counties and other locations.  
The actual change in overall traffic emissions would be much smaller 
because LANL-specific traffic is only a portion of the overall regional 
traffic volume.

65-11 As discussed in Chapter 5, Section 5.11, of the SWEIS, no 
disproportionately high and adverse environmental impacts on minority 
and low-income populations would be expected to result from LANL 
operations.  The analyses presented in the SWEIS used the most recent 
Census data available at the time the analysis was prepared.  In collecting 
data for the Census, the Census Bureau does not ask about the citizenship 
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of respondents.  According to the Census Bureau, undocumented residents 
would be among those included in their counts given the Bureau’s success 
in counting nearly every person residing in the United States.  DOE and 
NNSA define low-income populations in terms of the Census Bureau’s 
statistical poverty level, which was used in the SWEIS.  Since the Draft 
SWEIS was published, the Census Bureau has released revised projections 
through mid-2005 for select counties in New Mexico, including Santa 
Fe County.  These more recent projections would not change any of the 
analyses presented in the SWEIS because the levels of minority or low-
income populations in the available counties did not change substantially 
from the levels reported in 2000.

65-12 NNSA held three hearings on the Draft SWEIS in the region of LANL.  
For people not able to attend any of those hearings, other means of 
providing comment on the Draft SWEIS were provided.  In addition, 
NNSA held a briefing especially for the Pueblos at the Santa Clara Big 
Rock Casino on July 26, 2006.  This briefing provided an opportunity for 
Pueblo members to talk with NNSA and LANL staff knowledgeable of the 
alternatives and the projects included in the LANL SWEIS.  Additional 
information about the NEPA process is in Chapter 2, Section 2.2, of the 
SWEIS.

65-13 NNSA notes the commentor’s recommendation that Congress change 
LANL’s mission.  In addition to LANL’s primary mission of supporting 
the Stockpile Stewardship Program, research is conducted in areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS as part of the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.



Commentor No. 66:   Glory Dassi

From: glory dassi [mailto:gauridassiji@yahoo.com] 
Sent: Thursday, August 17, 2006 7:51 AM
To: LANL_SWEIS
Subject: nuclear bomb factory

I am writing because i am apposed to the proposed expansion of production of 
nuclear bombs at Los Alamose laboratory.I feel we should use all our resources and 
energy towards a peaceful world. Learning new ways to communicate with other 
countries. I feel it is very hypocritical for us to be beefi ng up bomb production in the 
U.S when we are invading and threatening other countries for doing the same.More 
bombs do not make us safe. It is not the answer.We need to practice what we preach 
..Work towards world peace. Feed the hungry. House the homeless and the victims 
of hurricane Katrina who are still with out homes.This would be a much better use of 
our money.
g. Dassi
Taos, NM
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66-1 66-1 NNSA notes the commentor’s opposition regarding pit production and the 
existence of nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.



Commentor No. 67:   Tamara Lynn,
Lynx Lightning

From: tamara lynn [mailto:colorqween@yahoo.com] 
Sent: Wednesday, August 16, 2006 12:36 PM 
To: LANL_SWEIS 
Subject: Plutonium Pits 

I am a resident of this lovely land we call New Mexico.I am thoroughly disgusted and 
horrifi ed that Los Alamos Laboratory would willingly seek to produce more poison. 
The lands around the site have been soaked with radioactive waste for over sixty 
years.How do we even begin to clean that up? It seems to me an outrageous lack 
of reason. I DO NOT SUPPORT THIS.SIGNED, Lynx Lightning,Albuquerque,New 
Mexico
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67-1 67-1 NNSA notes the commentor’s concerns regarding the generation of wastes 
and opposition to LANL operations.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
Regarding cleanup activities, Chapter 2, Section 2.2.6, of the SWEIS 
describes the LANL environmental remediation program, including major 
accomplishments completed to date.  Appendix I of the SWEIS presents 
environmental impact information related to remediation activities at 
LANL.  As stated in Chapter 1, Section 1.4, of the SWEIS, the New 
Mexico Environment Department is responsible for decisions concerning 
cleanup of material disposal areas and similar actions at other LANL 
locations that are subject to the requirements of the Consent Order.



Commentor No. 68:   Gabriel M. Hoare, SL.

From: Gabe Hoare [mailto:ghoare@nerinxhs.org] 
Sent: Sunday, August 20, 2006 1:49 PM 
To: LANL_SWEIS 
Subject: Nuclear Proliferation 

For the sake of all of the people, animals and other creatures who share this 
beautiful earth, please give up this horrifi c making of Nuclear Warheads, their parts 
, their waste.  We must understand what that we are intelligent people, capable of 
working together for peace and not for mutual destruction.  STOP MAKING BOMBS, 
STORING BOMBS, USING BOMBS OF ANY KIND, particularly using the power that 
controls us.  We cannot control it. 
I am one of 400 women religious who beg you to bring a halt to the use of nuclear 
energy.  There are other ways to preserve our beautiful earth and what is left of our 
peace and freedom. 
Gabriel M. Hoare,SL. 
2816 Manderly Drive 
St. Louis, MO 63114 
ghoare@nerinxhs.com 
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68-1

68-2

68-1 NNSA notes the commentor’s opposition to pit production and the 
existence of nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

68-2 NNSA notes the commentor’s concerns regarding nuclear energy.  The use 
of nuclear energy for commercial electrical power is not within the scope 
of the SWEIS, which focuses on the environmental impacts of continued 
operation of LANL.



Commentor No. 69:   Katherine Whitefi eld

From: Katherine Whitefi eld [mailto:k2quill@gmail.com] 
Sent: Saturday, August 19, 2006 9:32 PM
To: LANL_SWEIS
Subject: Please stop production of plutonium triggers

Dear Sir/Madam:
I oppose increased production of nuclear weapons, especially small mobile nuclear 
weapons, as seriously undermining stability and the ability to control nuclear 
weapons proliferation.   I therefore oppose increased production of plutonium 
triggers.
I oppose all production and usage of biological, chemical, or DU weapons.  I 
oppose all usage of nuclear weapons; I support bilateral and multilateral nuclear 
disarmament. 
Some question about the Plutonium triggers
Q1: Is a nuclear device required as a trigger?
            Less nuclear risk and waste for non-nuclear trigger
            Only existing technology?
            FUZE computer model from Anser, Inc Arlington VA based on alternative 
technology or plutonium trigger? 
Q2: Absolute need established or bias towards experimental methods versus 
predominantly modeling and simulation
            As a moral metaphor: Are “Vivisectionists” more biased than “Anti-
Vivisectionists” The burden of proof should be to establish a reason that strictly 
requires the use of live animals 
            In this case, LANL staff and the community are at risk of nuclear 
contamination.   Exactly why, even if Plutonium triggers were believed to be 
necessary, is substantively increasing testing and production at that level (80 = 4 
x 20) required versus retiring old bombs?   Why not use Anser’s FUZE model (or 
similar model) with existing test and production data?
Q3: Why did they close Rocky Flats in Colorado?
            Lack of political will perceived in New Mexico?
            How has LANL addressed problems of CO?
Q4: Existing waste disposal, i.e. is LANL a responsible party to date and therefore 
why should greater responsibility be given to it?
Q5: What Bilateral treaties apply or even exist for triggers?
            Secret republican arms escalation
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69-1

69-2

69-3

69-3
cont’d

69-4

69-5

69-2
cont’d

69-1 NNSA notes the commentor’s opposition to pit production and the 
existence of nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

69-2 As indicated in Chapter 1, Section 1.2, of the SWEIS, NNSA’s purpose 
and need for agency action in this SWEIS remain the same as in the 
1999 SWEIS – to provide support for NNSA’s core missions of ensuring 
a safe and reliable nuclear stockpile as directed by Congress and the 
President.  Cessation of these activities would be counter to national 
security policy as established by Congress and the President.  As 
footnoted in Chapter 1, Section 1.0, of the SWEIS, a pit is the central 
core of a primary assembly (or trigger) in a nuclear weapon and is 
typically composed of plutonium-239 or highly enriched uranium, or 
both, and other materials; therefore pits are required in nuclear weapons.  
Evaluation of U.S. participation in international treaties is not within the 
scope of this SWEIS; however, the U.S. has signed a number of treaties 
focusing on non-proliferation.  Among them is the Treaty on the Non-
Proliferation of Nuclear Weapons.  Its objective is to prevent the spread 
of nuclear weapons and weapons technology, to promote co-operation in 
the peaceful uses of nuclear energy and to further the goal of achieving 
nuclear disarmament and general and complete disarmament.  The U.S. 
is currently reducing its nuclear weapons stockpile to meet its obligations 
under the Treaty on the Non-Proliferation of Nuclear Weapons and other 
treaties.

69-3 NNSA stockpile stewardship responsibilities entail both modeling and 
physical research, development, and production of plutonium pits.  In fact, 
the Metropolis Center was developed to provide the computing power 
required to support modeling efforts that reduce or eliminate most testing.  
But pit production is required to replace pits and maintain the safety and 
effectiveness of the existing stockpile, while the U.S. continues to reduce 
its overall size.

69-4 Operation and closure of the former Rocky Flats Plant is not within the 
scope of this SWEIS.  Rocky Flats was closed due to a combination of 
factors, including the end of the Cold War that led to the reduction and 
cancellation of various weapons programs, and environmental and safety 
concerns.  LANL operations are not comparable to those at the Rocky 
Flats Plant – LANL uses newer facilities and technology, has a much 
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lower level of pit production, employs improved operational controls and 
management practices, and is subject to additional independent oversight.  
Refer to Section 2.12, Comparison to Rocky Flats Plant, of this CRD for 
more information.

69-5 Past disposal of waste was conducted in a manner consistent with 
contemporary standards.  As standards have evolved, waste disposal 
practices have also evolved.  NNSA intends to continue to safely manage 
waste in accordance with applicable requirements and conduct its 
environmental restoration at LANL as it carries out its national security 
and other missions.  Since the early 1990s, when LANL staff identified 
over 2,000 sites potentially requiring environmental remediation, 
progress has been made (and sites consolidated) such that only about 
800 remain to be addressed.  Appendix I of the SWEIS presents options 
and environmental analyses for conducting future remediation activities 
at LANL primarily related to the Consent Order that was entered into in 
March 2005.  NNSA intends to implement actions necessary to comply 
with the Consent Order regardless of whether it implements other actions 
analyzed in the SWEIS.



Commentor No. 70:   Steven Reneau

From: Steven Reneau [mailto:stevereneau@worldnet.att.net] 
Sent: Saturday, August 19, 2006 7:43 PM 
To: LANL_SWEIS 
Subject: Comments on LANL SWEIS 

I would like to provide a comment on the Draft Site-Wide Environmental Impact 
Statement for Continued Operation of the Los Alamos National Laboratory. 
I noticed reference to a Security-Driven Transportation Modifi cations Project, with 
2 bridges across Mortandad and Sandia Canyons (TA-35 to TA-60 to TA-61) as 
“auxiliary actions”, passing through Mexican spotted owl Areas of Environmental 
Interest. Through environmental fi eld work I am involved with at LANL, I know that 
the ³core habitat² referred to here includes one of two identifi ed Mexican spotted owl 
nesting sites at LANL. Because the Mexican spotted owl is a threatened species 
on the Threatened and Endangered Species list, and is known to successfully 
nest here, as environmental stewards I believe DOE and LANL should go to extra 
lengths to avoid potential disruption to this species. Planning a major road with 
bridges close to a confi rmed Mexican spotted owl nesting site, risking impacts to 
this species, seems to be inconsistent with DOE and LANL¹s stated goals to be 
environmental stewards. It also seems inconsistent with the level of conservatism 
DOE and LANL display on a daily basis in trying to minimize potential human heath 
and safety incidents and environmental impacts through worker training, policies, 
and procedures. I therefore recommend that the Security-Driven Transportation 
Modifi cations Project be redesigned to give core habitat of the Mexican spotted owl 
a wide berth.
Thank you for the opportunity to provide comments on this EIS. 
Steven Reneau 
White Rock, New Mexico 
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70-1 On February 21, 2006, DOE submitted to the U.S. Fish and Wildlife 
Service a biological assessment and request for formal consultation 
regarding proposed and on-going activities analyzed in the LANL SWEIS 
(LANL 2006j).  This document has been reviewed by the U.S. Fish and 
Wildlife Service which issued its opinion in a series of letters to DOE 
(see Chapter 6, Section 6.5, of the SWEIS).  With respect to the bridges 
over Mexican spotted owl Areas of Environmental Interest required 
for auxiliary actions A and B of the Security-Driven Transportation 
Modifications project, the U.S. Fish and Wildlife Service concluded that 
it could not analyze the effects of the proposed actions since the exact 
location and design of the bridges have not been determined.  Thus, the 
agency requested that if either or both of these actions were selected, that 
DOE submit a new request for consultation when plans are finalized; DOE 
will comply with this request and work with the U.S. Fish and Wildlife 
Service to mitigate impacts.  This commitment will be included in the 
Mitigation Action Plan for the actions selected for implementation in the 
Record of Decision supported by the SWEIS.

70-1



Commentor No. 71:   Margaret Davenport

From: Margaret Davenport [mailto:megdavenport@earthlink.net] 
Sent: Friday, August 18, 2006 1:45 PM 
To: LANL_SWEIS 
Subject: Los Alamos Pitt Production 

DOE, 
To Whom it May Concern, 
I am registering my vote aginst the proposed expansion of the nuclear weapons 
projects at the Los Alamos National Laboratory.  My concern is for the ground water 
and waste disposal.  Everything fl ows down from the Hill. 
Please rethink this and change the focus. We need to develop our renewable 
resources. and work to clean up and contain the existing wastes. 
Thank you. 
M.Davenport
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71-1 NNSA notes the commentor’s opposition and concerns related to increased 
nuclear weapons activities proposed under the Expanded Operations 
Alternative, and desire for activities at LANL to be focused on areas other 
than those related to nuclear weapons production.  In addition to LANL’s 
primary mission activities supporting NNSA’s Stockpile Stewardship 
Program, research is conducted at LANL in areas promoted by the 
commentor.  These research areas are part of current operations and as 
such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

 Chapter 5 of the SWEIS evaluates the potential environmental, health and 
safety impacts of continued operation of LANL under the three proposed 
alternatives.  These analyses demonstrate that LANL can continue to 
operate safely under any of the three alternatives.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed at LANL.  Chemical waste and mixed low-level radioactive 
waste from LANL operations are sent off site for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed onsite at Area G or shipped off 
site for disposal.  Refer to Section 2.7, Waste Management, of this CRD 
for additional information.  

 Chapter 2, Section 2.2.6, of the SWEIS describes the progress that NNSA 
has made in conducting its environmental restoration program at LANL.  
Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been made 
(and sites consolidated) such that only about 800 remain to be addressed.  
Appendix I of the SWEIS presents options and environmental analyses for 
conducting future remediation activities at LANL primarily related to the 
Consent Order that was entered into in March 2005.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for additional information.

71-1



Commentor No. 72:   Allan Wheeler

From: Allan Wheeler [mailto:allanwheeler@palindrome.com] 
Sent: Thursday, August 17, 2006 10:00 AM
To: LANL_SWEIS
Subject: PIT PRODUCTION AFTER HANFORD

PUT ALL THOSE BRAINS AND MONEY AT LOS ALAMOS INTO A CRASH 
PROGRAM TO FREE THE US FROM DEPENDENCE UPON FOREIGN OIL.
DON’T RISK GIVING US ANOTHER HANFORD – I LIVE ONLY 30 MILES 
DOWNWIND.
ALLAN WHEELER 
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72-1 NNSA notes the commentor’s suggestion.  Cessation of NNSA’s 
core mission activities would be counter to national security policy 
as established by Congress and the President; therefore, ending these 
activities at LANL is not being considered in the SWEIS.  In addition 
to LANL’s primary mission activities supporting NNSA’s Stockpile 
Stewardship Program, research is conducted at LANL in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

72-1



Commentor No. 73:   Nora Pearson

August 21, 2006

Yes,
This is Nora Pearson at XXX-XXXX in Santa Fe, New Mexico.
I would like to make a comment on the Lab making more pits, and I am 
dead set against it.  I don’t understand why anyone would want to do such 
a thing.
You’re already making twenty, which you weren’t suppose to even have 
been making, and I am against any escalation of nuclear....nuclear anything 
for that matter.
Thank you.
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73-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

73-1



Commentor No. 74:   Cecelia Albert

From: cecelia [mailto:cecelia@cybermesa.com] 
Sent: Thursday, August 17, 2006 8:19 PM
To: LANL_SWEIS
Cc: C. Redinger
Subject: Expanded Plutonium Pit Production

Ms. Elizabeth Withers, EIS Document Manager
Los Alamos Site Offi ce
National Nuclear Security Administration
U.S. Department of Energy
528 35th Street
Los Alamos, NM 87544-2201

Dear Ms. Withers:
I oppose the proposed expanded operations alternative in the draft 2006 Site-Wide 
Environmental Impact Statement (SWEIS) for Los Alamos National Laboratory 
(LANL). This alternative will generate more radioactive and chemical waste as well 
as increase dangerous air emissions and wastewater discharges into the canyons 
that fl ow to the Rio Grande
The draft SWEIS makes many references to a modern pit facility (MPF) capable of 
producing 450 plutonium pits per year, despite widespread opposition to a MPF by 
New Mexicans in 2003. These activities have dire local, national and international 
implications. The draft SWEIS lacks a discussion of how a MPF or increase pit 
production would not violate the Nuclear Nonproliferation Treaty. There should be no 
reference made to a MPF at LANL in the fi nal SWEIS.
The draft SWEIS does not have appropriate or adequate discussion of clean up, 
environmental justice, the impacts of air and water emissions and waste disposal. 
Contrary to my belief and wishes it rejects even the possibility that the mission of 
LANL could be changed toward peaceful and life-affi rming research.
I object to the fact that increased cleanup was only included in the Expanded 
Operations and not part of the No a=Action and Reduced Operations Alternatives. 
Compliance with the New Mexico Environment Department (NMED) LANL Consent 
Order for cleanup at LANL by 2015 is not optional nor should it be tied to activities 
which threaten public health and the environment. Increased Consent Order cleanup 
analysis should be included in all three alternatives.
The Expanded Operations Alternative will result in higher demands for electricity, 
water and natural gas, which will impact the environment as well as increased car 
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74-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative and concerns about radioactive and chemical waste generation 
as well as increased air emissions and wastewater discharges.  The 
potential environmental, health, and safety impacts of the continued 
operation of LANL under the three proposed alternatives are analyzed 
in Chapter 5 of the SWEIS, including management of radioactive 
and chemical wastes, monitoring of air emissions, and treatment or 
monitoring of wastewater discharged through National Pollutant Discharge 
Elimination System-permitted outfalls.  The commentor is correct that 
the Expanded Operations Alternative would result in greater amounts of 
radioactive and chemical waste as well as increased air emissions and 
wastewater discharges, but as demonstrated in the SWEIS, these increases 
can be safely managed.  It should be noted that treated effluents do not 
normally flow directly into the Rio Grande; surface waters may reach 
the river a few times a year during large precipitation events.  Refer to 
Section 2.6, Offsite Contamination, of this CRD for more information.

74-2 Reference to a modern pit facility in the Draft SWEIS was in the context 
of ensuring that reasonably foreseeable future actions were addressed in 
accordance with the Council on Environmental Quality NEPA regulations 
regarding cumulative impacts.  The SWEIS alternatives addressing 
operational levels for the next 5 years limit the level of pit production 
to 50 certified pits per year, which may require production of as many 
as 80 pits (Expanded Operations Alternative).  On October 19, 2006, 
NNSA issued a Notice of Intent to prepare a Supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement – Complex 2030 (71 FR 61731).  In addition to announcing 
its intent to prepare a Supplemental Programmatic EIS to assess the 
environmental impacts from the continued transformation of the nuclear 
weapons complex, NNSA announced cancellation of the previously 
planned Supplemental Programmatic Environmental Impact Statement on 
Stockpile Stewardship and Management for a Modern Pit Facility (DOE/
EIS-236-S2).  The Final SWEIS does not include a modern pit facility in 
any analyses.  In discharging its stockpile stewardship responsibilities, 
NNSA is not violating the Treaty on the Non-Proliferation of Nuclear 
Weapons.  Refer to Sections 2.1, Opposition to Nuclear Weapons and Pit 
Production; 2.2, National Environmental Policy Act (NEPA) Process; and 
2.4, Modernization of the Nuclear Weapons Complex, of this CRD for 
additional information.

74-1

74-2

74-3

74-4

74-5



Commentor No. 74 (cont’d):  Cecelia Albert

emissions from commuters. These impacts must be considered in the cumulative 
impacts of the Expanded Operations Alternative.
Operations at LANL are a major violation of environmental justice. New Mexico has 
the second highest minority population in the country. It is not possible that LANL 
activities would have no effect on these populations. The analysis uses six-year-
old information and does not account for undocumented residents nor low-income 
individuals above the poverty level. In addition, there are 15 Pueblos within the 
50-mile radius of LANL, and yet the public hearings are to take place during Pueblo 
feast days, which assures in large part that many will be unable to participate. I 
request a reanalysis in the fi nal SWEIS, with public input and review.
My recommendation is that Congress change the mission of LANL to focus on 
research and development into renewable energy, such as solar, wind and biomass, 
and clean up technologies that support the environmental and public health. the 
SWEIS must include a fourth alternative that focuses on these activities. While DOE 
does think that such a shift is possible, it is my belief that LANL must transition to 
peaceful and sustainable research.
Sincerely,
Cecelia Albert
P.O. Box 6958
Santa Fe, NM 87502
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74-3 NNSA notes the commentor’s desires regarding the mission of LANL.  
LANL scientists currently conduct research in areas such as renewable 
energy and global climate change, and support nonproliferation programs 
in addition to their efforts in support of LANL’s Stockpile Stewardship 
mission.  Refer to Section 2.3, Alternative Missions, of this CRD for 
additional information.  NNSA believes the project-specific analyses 
in the appendices; and the analyses in Chapter 5 of the SWEIS present 
appropriate and adequate analyses of LANL impacts.  Appendix I provides 
an extensive discussion of actions to comply with the Consent Order for 
cleanup of LANL.  The impacts of air and water emissions, and waste 
disposal, and the potential for environmental justice impacts are addressed, 
as appropriate, in Chapter 5 and the appendices; the results of the analyses 
are summarized in both Chapter 3 and the Summary.

74-4 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production, proposed new projects or activities, increased 
operational levels, or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Chapter 1, Section 1.4, 
states that the NNSA Administrator could choose to implement the 
alternatives either in whole or in part, and that NNSA intends to 
implement actions necessary to comply with the Consent Order regardless 
of whether it implements other actions analyzed for the Expanded 
Operations Alternative.  Refer to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for more information.

74-5 The cumulative impacts of the Expanded Operations Alternative for 
electricity, water, and natural gas demands were evaluated and are 
discussed in Chapter 5, Section 5.13.  Although not anticipated, future 
expansion of the LANL infrastructure to supply additional electricity, 
water, or natural gas would be preceded by appropriate environmental 
documentation.  Changes made to the offsite infrastructure to meet 
LANL demands would be required to meet applicable state and Federal 
environmental regulations.  NNSA has revised Sections 5.4.1.3 and 
5.13, and the Summary, to discuss the potential increase in emissions 
from increases in commuter traffic to LANL.  Increased employment of 
2.2 percent per year under the Expanded Operations Alternative could 

74-5
cont’d

74-6

74-7
74-6

cont’d

74-8
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Commentor No. 74 (cont’d):  Cecelia Albert
result in similar increases in LANL commuter-specific vehicle emissions 
from additional employee vehicles commuting from Santa Fe and Rio 
Arriba Counties and other locations.  The actual change in overall traffic 
emissions would be much less since LANL-specific traffic is only a 
portion of the overall regional traffic volume.

74-6 As discussed in Section 5.11, no disproportionately high and adverse 
environmental impacts on minority and low-income populations would 
be expected to result from LANL operations.  The analyses presented 
in the EIS used the most recent Census data available at the time the 
analysis was prepared.  In collecting data for the Census, the Census 
Bureau does not ask about the citizenship of respondents.  According to 
the Census Bureau, they expect that undocumented residents are among 
those included in their counts given their success in counting nearly 
every person residing in the United States.  DOE and by extension NNSA 
define low-income populations in terms of the Census Bureau’s statistical 
poverty level, which was used in the SWEIS.  Since the Draft SWEIS was 
published, the Census Bureau has released revised projections through 
mid-2005 for select counties in New Mexico, including Santa Fe County.  
This information was compared to the data for 2000 and these more recent 
projections would not change any of the analyses presented in the SWEIS 
since the level of minority or low-income populations in the available 
counties did not change substantially from the levels reported in 2000.

74-7 NNSA held three hearings on the Draft SWEIS in the region of LANL.  
For people not able to attend any of those hearings, other means of 
providing comment on the Draft SWEIS were provided.  In addition, a 
briefing especially for the Pueblos was held at the Santa Clara Big Rock 
Casino on July 26, 2006.  This briefing provided an opportunity for 
members of Pueblos to talk with NNSA and LANL staff knowledgeable 
of the alternatives and the projects included in the LANL SWEIS.  See 
additional discussion in Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD.

74-8 NNSA notes the commentor’s recommendation that Congress change 
LANL’s mission.  In addition to LANL’s primary mission of supporting 
the Stockpile Stewardship Program, research is conducted in areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS as part of the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.



Commentor No. 75:   Dr. Steven Spencer

August 22, 2006

My name is Dr. Steven Spencer.  I’ve lived in Santa Fe for 21 years, I 
guess.
I came here looking forward to fi nal chapters of my career and 
retirement...life with grandchildren and so on.
I’m absolutely sickened by the fact that the Lab is going to undertake 
another escalation of nuclear weaponry materials including plutonium pits 
and so on.
I hope that they will look to the wishes of the peaceful people in this part 
of the world, and NOT, NOT, NOT, do that kind of thing.
My phone number in Santa Fe is XXX-XXXX.
Dr. Steve Spencer.
Thank you.
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75-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

75-1
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76-1 NNSA notes the commentor’s concerns regarding use of nuclear weapons.  
The impacts associated with the detonation of nuclear weapons, however, 
are not within the scope of this SWEIS.  This SWEIS addresses the 
environmental impacts associated with alternatives for operations at 
LANL.

76-2 The issue of funding priorities is not within the scope of the SWEIS.  The 
U.S. Congress and the President are responsible for determining funding 
levels for government programs.

76-3 NNSA notes the commentor’s opposition to pit production.  Cessation 
of NNSA’s core mission activities in support of NNSA’s Stockpile 
Stewardship Program would be counter to national security policy as 
established by Congress and the President.  Therefore, ending these 
activities at LANL is not being considered in the SWEIS.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

76-1

76-2

76-3



Commentor No. 77:   Ann Chew
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77-1 As the commentor states, LANL’s location was selected during World 
War II because of its isolation.  The continuing mission of LANL, starting 
at that time, has been support of the U.S. nuclear weapons program.  As 
the needs of the U.S. weapons program have changed, so has the role 
LANL serves in the program.  As announced in the ROD for the Final 
Programmatic Environmental Impact Statement for Stockpile Stewardship 
and Management (DOE/EIS-0236), LANL was selected as the location 
for re-establishment of a pit fabrication capability partly because of 
its existing facilities and capabilities (61 FR 68014).  NNSA is aware 
of the potential for wildfire and has undertaken an ongoing wildfire 
hazard reduction and forest health improvement program, including 
extensive forest thinning, to reduce wildfire risk.  Chapter 5 of the SWEIS 
describes the air, water, and other types of impacts associated with the 
three alternatives for operating LANL.  As summarized in Chapter 3, 
Table 3–19, LANL operations are not expected to result in major 
detrimental impacts to the environment.

77-2 Environmental impacts associated with past operations at Rocky Flats 
are not the subject of this SWEIS.  The interim levels of pit production 
proposed at LANL are much lower than those conducted at Rocky Flats.  
Chapter 4, Table 4–26, shows that the cancer incidence and mortality rates 
in the counties around LANL are comparable to those of the rest of the 
United States.  Chapter 5, Section 5.6, of the SWEIS presents radiological 
emissions and population radiation dose data associated with projected 
operations.  All projected doses are a small fraction of the normal 
background radiation dose received by the population in and around 
LANL.

77-3 DOE currently stores transuranic wastes in both aboveground and 
belowground configurations in TA-54.  These wastes include “newly 
generated” waste, as well as legacy transuranic wastes that were generated 
after 1970, but before a transuranic waste disposal facility was available.  
There is an ongoing program to characterize and prepare these wastes 
for shipment to WIPP.  As discussed in Appendix H, Section H.3, of 
the SWEIS, LANL follows a program that gives the highest priority to 
shipping transuranic wastes that present the greatest risk in the event of an 
accident.  NNSA intends to ship all of the LANL legacy transuranic waste 
to WIPP over the next 10 years.  The risks of transporting these wastes and 

77-1

77-2

77-1
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Commentor No. 77 (cont’d):  Ann Chew
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of accidents while the wastes remain in storage are addressed in Chapter 5, 
Sections 5.10 and 5.12, of the SWEIS.  To mitigate the potential for a 
fire that could affect LANL facilities, a forest thinning program has been 
implemented, as discussed in Chapter 4, Section 4.1.  Wastes buried 
prior to 1970 are being addressed through the environmental restoration 
program at LANL.  Chapter 2, Section 2.2.6, describes the progress that 
DOE has made in conducting its environmental restoration program 
at LANL.  Since the early 1990s, when LANL staff identified over 
2,000 sites potentially requiring environmental remediation, progress has 
been made (and sites consolidated) such that only about 800 remain to be 
addressed.    Appendix I of the SWEIS presents options and environmental 
analyses regarding future remediation activities at LANL that are primarily 
related to the Consent Order that was entered into on March 1, 2005.  
These analyses address LANL waste disposal sites and other contaminated 
areas, including canyons, and provide environmental impact information 
to facilitate future environmental restoration decisions that will be made 
by DOE and the State of New Mexico.  Appendix I, Section I.3.4.1, 
summarizes technologies for remediation of groundwater and directs the 
reader to additional sources of information.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of other 
actions analyzed in the SWEIS.

77-4 NNSA notes the commentor’s concerns regarding the possible spiritual 
and psychological effects of living near U.S. nuclear weapons facilities.  
Spiritual and psychological effects, however, are not within the scope of 
this SWEIS.  Studies regarding the psychological impacts of living near a 
DOE facility have not been conducted, and DOE has no plans to perform 
such studies.  There are also no studies that link teenager suicide rates to 
DOE operations.  DOE recognizes that teenage suicide is a complicated 
nationwide and local social issue, and has provided grants in the past to 
local organizations to promote free suicide prevention counseling.

77-5 In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in the areas identified by the 
commentor.  These research areas are part of current operations; as such, 
they are included in the SWEIS under the No Action Alternative.  These 
activities would continue to be conducted at LANL regardless of the 
alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

77-4
cont’d

77-4
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Commentor No. 78:   Marion Seymour
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78-1 As the commentor states, the location of LANL was selected during 
World War II because of its isolation.  The continuing mission of LANL, 
starting at that time, has been support of the U.S. nuclear weapons 
program.  As the needs of the U.S. weapons program have changed, so 
has the role LANL serves in the program.  As announced in the ROD for 
the Final Programmatic Environmental Impact Statement for Stockpile 
Stewardship and Management (DOE/EIS-0236), LANL was selected 
as the location for re-establishment of a pit fabrication capability partly 
because of its existing facilities and capabilities (61 FR 68014).  NNSA is 
aware of the potential for wildfire and has undertaken an ongoing wildfire 
hazard reduction and forest health improvement program, including 
extensive forest thinning, to reduce wildfire risk.  Chapter 5 of the SWEIS 
describes the air, water, and other types of impacts associated with the 
three alternatives for operating LANL.  As summarized in Chapter 3, 
Table 3–19, LANL operations are not expected to result in major 
detrimental impacts to the environment.  In addition, refer to Section 2.6, 
Offsite Contamination, of this CRD for more information regarding 
impacts to the Rio Grande River.

78-2 NNSA notes the commentor’s statement regarding the need to abide by 
the Treaty on the Non-Proliferation of Nuclear Weapons.  The U.S. is a 
world leader in the implementation of the Treaty on the Non-Proliferation 
of Nuclear Weapons.  Stockpile stewardship capabilities at LANL 
are currently viewed by the U.S. as a means to further the Nation’s 
nonproliferation objectives and are likely to remain important in future 
arms control negotiations as the Nation moves to further reduce its overall 
stockpile size.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.

78-1

78-2



Commentor No. 79:   Kristin McNamara
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79-1 Pit production at LANL supports stockpile stewardship activities and does 
not violate the Treaty on the Non-Proliferation of Nuclear Weapons.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

79-1



Commentor No. 80:   Calvin Tribby

From: Calvin Tribby [mailto:ctribby@unm.edu] 
Sent: Friday, August 25, 2006 8:51 PM 
To: Withers, Elizabeth 
Cc: dave@radfreenm.org 
Subject: DOE/NNSA Hearing for Albuquerque 

To: 
Elizabeth Withers 
Offi ce of Environmental Stewardship 
U.S. Department of Energy National Nuclear Security Administration 
(DOE/NNSA) Los Alamos Site Offi ce 
528 35th Street Los Alamos, NM 87544 

Ms. Withers, 
Decades of nuclear bomb activities and production of nuclear weapons at LANL, 
New Mexico, has already resulted in the following: 
- Release of radioactive waste, chemicals and heavy metals to lakes, rivers, streams 
and wetlands. This includes the Rio Grande, Albuquerque’s future source of drinking 
water. 
- The ground water that provides drinking water to communities in Northern New 
Mexico - including Santa Fe - is contaminated with dangerous cancer-causing 
materials. 
- Worker contamination and accidents at LANL are commonplace. 
- LANL facilities are vulnerable to terrorist attacks due to their location above-ground. 
- Rocky Flats, the former pit production plant in Colorado, was shut down in 1989 
due to severe environmental contamination that will forever prohibit residential 
development. 
Should Albuquerque have a voice in the production of atomic bombs at Sandia 
National Laboratories and LANL? 
Yes, due to the proximity of Albuquerque to these extreme environmental concerns. 
The multi-billion dollar costs of these weapons programs deprive citizens of health 
care, education, a clean environment and fosters a new international arms race. 
Thanks for your time, 
Calvin Tribby 
301 Richmond SE 
Albuquerque, NM 87106
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80-1 NNSA notes the commentor’s concern about the releases of radioactive 
waste, chemicals and heavy metals.  Effluents from LANL facilities are 
discharged in accordance with a National Pollutant Discharge Elimination 
System permit that establishes limits on the volume and quality of the 
discharge.  As discussed in Chapter 4, Section 4.3.1.2, of the SWEIS, 
over the past 6 years, LANL has a very good record of complying with 
permit conditions.  Under all alternatives, NNSA would continue to 
meet permit conditions designed to protect water resources at LANL.  
As described in Chapter 4, Section 4.3.2, past waste disposal practices 
at LANL have contaminated the shallow groundwater that in turn has 
the potential to contaminate portions of the regional aquifer under the 
Pajarito Plateau.  Past disposal of waste was conducted in a manner 
consistent with standards in effect at that time.  As standards have evolved, 
waste disposal practices have also evolved.  Future disposal of waste in 
Area G would be performed in compliance with applicable regulations.  
A drinking water pathway analysis has been added to Appendix C, 
Section C.1.4.2 to address concerns expressed regarding contamination of 
the Rio Grande. The analysis shows that drinking Rio Grande water that 
could potentially be impacted by LANL is comparable to drinking water 
from the Jemez River, which is not downstream of LANL.  As described 
in Chapter 5, Section 5.3.2.1, groundwater modeling performed for the 
Area G performance assessment indicated that groundwater ingestion 
doses 330 feet (100 meters) downgradient from Area G at 4,000 years 
and in Pajarito Canyon at 700 years would be a very small fraction of 
the 4 millirem per year standard for groundwater protection.  NNSA 
is required to follow the Consent Order of March 2005 that stipulates 
that groundwater will be protected and that groundwater cleanup levels 
will be protective of human health.  In addition, NNSA operates a 
monitoring program (described in Chapter 4, Section 4.3.1.5) to detect 
contamination that has resulted from past practices.  NNSA evaluates and 
takes corrective action for occurrences of contamination in groundwater 
and surface waters at LANL, in accordance with applicable regulations 
and agreements.  NNSA intends to continue to safely manage waste and 
conduct environmental restoration activities at LANL as it carries out its 
missions.  Refer to Section 2.5, Water Resources and Section 2.6, Offsite 
Contamination, of this CRD for more information.

80-1

80-2

80-3

80-4
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Commentor No. 80 (cont’d):  Calvin Tribby

80-2 NNSA and its operating contractors have internal organizations dedicated 
to safe operation of its nuclear facilities.  DOE has issued regulations, 
standards, and guidance for nuclear facility operations including 
requirements for performance of safety evaluations and risk assessments 
which become the basis for facility operating parameters.  The DOE 
goal is to eliminate any accidents and these regulations and standards of 
operations reduce the likelihood of accidents, but do not eliminate them 
completely.  Chapter 4, Section 4.6.3, contains a discussion of accidents 
and safety at LANL facilities.  The LANL contractor applies lessons 
learned from past accidents to improve overall safety performance.  LANL 
staff takes actions in the areas of procedures, training, inspection, and 
component upgrading and replacement in order to address the root causes 
of accidents and preclude recurrences.  The impacts of postulated facility 
accidents, taking into account the likelihood of accidents, are described 
in Chapter 5, Section 5.12.  With regard to terrorism, DOE gives high 
priority to the safety and security of all its facilities.  Security and potential 
acts of sabotage are integral considerations in the designs and operating 
procedures for new and existing DOE facilities.  DOE considers the threat 
of terrorist attack to be real and has an established safeguards and security 
process it undertakes to assess facility vulnerabilities to various threats, 
including those from intentional destructive acts, such as acts of terrorism.  
Chapter 4, Section 4.6, of the SWEIS has been revised to include 
additional discussion of the measures taken to protect assets at LANL 
from terrorist activities.  As discussed in Chapter 5, Section 5.12.6, the 
impacts of terrorist action have been considered in a separate, classified 
appendix to the SWEIS.

80-3 NNSA notes the commentor’s desire that citizens of Albuquerque have 
input on nuclear weapons production.  Citizens have the opportunity 
through elections and communications with their elected representatives to 
voice their opinions on U.S. policy related to nuclear weapons production 
activities at LANL and Sandia National Laboratories.  Previously, DOE 
prepared the Final Programmatic Environmental Impact Statement for 
Stockpile Stewardship and Management (DOE/EIS-0236) (DOE 1996b), 
which evaluates the environmental impacts of the nationwide nuclear 
weapons complex, including the weapons support activities at LANL 
and Sandia National Laboratories.  Subsequently, environmental impacts 
of operating the individual sites were evaluated in the Final Site-Wide 
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Commentor No. 80 (cont’d):  Calvin Tribby

Environmental Impact Statement for Sandia National Laboratories/
New Mexico (DOE/EIS-0281) (DOE 1999b) and the Final Site-Wide 
Environmental Impact Statement for Continued Operation of Los Alamos 
National Laboratory (1999 LANL SWEIS) (DOE 1999a).  This new LANL 
SWEIS addresses the environmental impacts of continued operations at 
LANL, including the production of the plutonium pits that are used in 
nuclear weapons.  Although there were no public hearings in Albuquerque, 
other means of providing comment on the Draft SWEIS were provided.  
Refer to Section 2.2, National Environmental Policy Act (NEPA) Process, 
of this CRD for more information.

80-4 NNSA notes the commentor’s concern regarding the funding priorities 
of the U.S. Government.  The U.S. Congress and the President are 
responsible for determining funding levels for government programs.  
This SWEIS evaluates the environmental impacts of the alternatives for 
continued operation of LANL.  Stockpile stewardship capabilities at 
LANL are currently viewed by the U.S. as a means to further the Nation’s 
nonproliferation objectives and are likely to remain important in future 
arms control negotiations as the Nation moves to further reduce its overall 
stockpile size.



Commentor No. 81:   Arthur L. Sargent

From: Arthur Sargent [mailto:sargent@kitcarson.net] 
Sent: Sunday, September 17, 2006 8:16 AM 
To: LANL_SWEIS 
Subject: Comment 

Living in Taos -- way too close to LANL and the planned expansion of production 
of plutonium pits -- I am opposed to such plans.  The Labs tragic history of 
environmenal violations, lack of concern for employee well being and water table 
pollution leaves the Lab with zero credibility. 
Instead if increased plutonium pit production the Lab would better serve the interests 
of the nation and New Mexico, if it made a priority: 
1. to clean the environmental damage done to date and just waiting to happen in
 unsafe burial pits; 
2. develop alternative sustainable clean energy sources; and 
3. ways and means to reduce world levels of nuclear weapons. 
Sincerely 
Arthur L. Sargent 
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81-1 NNSA notes the commentor’s opposition to expanded pit production 
and desire for activities at LANL to be focused on areas other than those 
related to nuclear weapons production.  Cessation of LANL’s primary 
mission activities supporting NNSA’s Stockpile Stewardship Program 
would be counter to national security policy as established by Congress 
and the President.  In addition to these activities, however, research is 
conducted at LANL in areas promoted by the commentor.  These research 
areas are part of current operations and as such are included in the SWEIS 
as part of the No Action Alternative.  These activities would continue to 
be conducted at LANL regardless of the alternative selected.  Refer to 
Section 2.3, Alternative Missions, of this CRD for more information.

 Chapter 2, Section 2.2.6, of the SWEIS describes the progress that NNSA 
has made in conducting its environmental restoration program at LANL.  
Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been made 
(and sites consolidated) such that only about 800 remain to be addressed.  
Appendix I of the SWEIS presents options and environmental analyses for 
conducting future remediation activities at LANL primarily related to the 
Consent Order that was entered into in March 2005.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for additional information.

81-2 Chapter 4, Section 4.6.2, of the SWEIS presents detailed information 
about LANL worker historical radiation exposure as well as occupational 
injury and illness rates.  The data in Table 4–28 shows that from 1999 
to 2005, the average annual dose to workers with a measurable dose 
was less than 100 millirem, or less than 20 percent of annual normal 
background radiation.  Worker injury and illness rates in recent years 
(see Table 4–30) were less than 50 percent of those reported in 1996 
and 1997.  LANL has a comprehensive system of designs, procedures, 
operations, and monitoring to protect workers and the health of the 
community.  These are illustrated in the discussion of specific historical 
accidents in Chapter 4, Section 4.6.3.  The final LANL Public Health 
Assessment, issued on August 31, 2006, by the U.S. Department of Health 
and Human Services Agency for Toxic Substances and Disease Registry, 
shows that, “there is no evidence of contamination from LANL that might 
be expected to result in ill health to the community” (ATSDR 2006).  
Chapter 4, Section 4.3, of the SWEIS addresses environmental standards 

81-1
cont’d

81-1

81-2
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Commentor No. 81 (cont’d):  Arthur L. Sargent

for surface and groundwater quality and LANL compliance with these 
standards.  Sections 4.4.2 and 4.4.3 address air quality standards and 
compliance.  Compliance with applicable Federal and State environmental 
standards is also documented in annual LANL environmental surveillance 
reports.  NNSA is continuing to remediate past releases of radionuclides 
and hazardous constituents and reduce current releases.  NNSA also 
conducts a waste minimization and pollution prevention effort at LANL as 
summarized in Chapter 4, Section 4.9.



Commentor No. 82:   Dorelen Bunting

From: Dorie Bunting [mailto:dbunting3@earthlink.net] 
Sent: Friday, August 25, 2006 12:31 PM 
To: Withers, Elizabeth 
Subject: SWEIS hearings 8/25/06 

Dear Ms Withers, I am writing to request that you schedule hearings in Albuquerque 
on the LANL SWEIS. 
Sincerely, Dorelen Bunting 
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82-1 NNSA notes the commentor’s desire for a public hearing in Albuquerque.  
Although there were no public hearings in Albuquerque, other means of 
providing comment on the Draft SWEIS were provided, such as U.S. mail, 
e-mail, a toll-free telephone line, and a toll-free fax line.  It should be 
noted that all comments, whether written or provided orally, are given 
equal weight and consideration.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

82-1



Commentor No. 83:   Anne MacNaughton

From: Anne MacNaughton [mailto:macnaugt@laplaza.org] 
Sent: Saturday, August 26, 2006 10:33 AM 
To: LANL_SWEIS 
Cc: senator_bingaman@bingaman.senate.gov; Senator_Domenici@domenici.senate.
gov; web@doeal.gov; Domenici@doeal.gov 
Subject: NO on expanded LANL facilities 

No new bomb pit production in New Mexico! 
We already said that, in 2004. 
LANL must clean up the existing facility. Now. 
The Rio Grande corridor is populated and is a signifi cant watershed, 
both culturally and biologically. This is not the location in which to 
generate thousands of pounds of transuranic waste. 
Find a more remote site for this kind of activity. 
Sincerely, Anne MacNaughton 
New Mexico Congressional District 3 
Anne MacNaughton 
Box 7120 NDCBU 
Taos, NM 87571
XXX-XXX-XXXX
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83-1 NNSA notes the commentor’s opposition to pit production in New 
Mexico.  Chapter 2, Section 2.2.6, of the SWEIS describes the progress 
that NNSA has made in conducting its environmental restoration program 
at LANL.  Since the early 1990s, when LANL staff identified over 
2,000 sites potentially requiring environmental remediation, progress has 
been made (and sites consolidated) such that only about 800 remain to be 
addressed.  Appendix I of the SWEIS presents options and environmental 
analyses for conducting future remediation activities at LANL primarily 
related to the Consent Order that was entered into in March 2005.  These 
analyses address LANL waste disposal sites and other contaminated 
areas and provide environmental impact information to facilitate future 
environmental restoration decisions that will be made by the New Mexico 
Environment Department.  Refer to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for additional information.

83-2 NNSA notes the commentor’s concern about LANL’s location, which 
was selected during World War II because of its remoteness and isolation.  
The SWEIS addresses alternatives for continued operation of LANL.  
The purpose of the continued operation of LANL is to provide support 
for DOE’s core missions as directed by Congress and the President.  
Relocation of LANL is not within the scope of the SWEIS.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.

83-1

83-2



Commentor No. 84:   Ed Johnson

From: Ed & Karen Johnson [mailto:johnsons@highstream.net] 
Sent: Thursday, September 14, 2006 8:14 AM
To: LANL_SWEIS
Subject: No Nukes

The world has no need for nuclear weapons.  The USA should lead the way and 
dismantle all of its nuclear weapons, since we were the fi rst country to commit mass 
murder in this way. It is time to turn away from violence.  
Regards,
Ed Johnson
Imagine...nothing to kill or die for
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84-1 NNSA notes the commentor’s opposition to nuclear weapons.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

84-1



Commentor No. 85:   Patrick Burns

From: Patrick Burns [mailto:gpsburns@msn.com] 
Sent: Wednesday, August 23, 2006 8:22 PM
To: LANL_SWEIS
Subject: new plans

Please read attached.
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CRY-BABY

J. Robert Oppenheimer, the first director at Los Alamos went to visit President Truman after the United States 

became the only nation to have ever used the weapons of mass destruction he and his Manhattan Project peers 

developed and said, “I feel we have blood on our hands.” Truman takes his handkerchief out of his pocket and offers it 

to Oppenheimer and replied, “Well, here, would you like to wipe your hands? The blood is on my hands. Let me worry 

about that. Never mind, it’ll all come out in the wash." Truman is said to have later called Oppenheimer a "crybaby.” 

Oppenheimer tried to put the genie back in the bottle. He pushed for an association to be formed that had 

representatives from all nations, and while this was being done, "no bombs be made." International control of nuclear 

energy was being proposed to prevent a massive stockpile buildup. This upset the war machine He had his security 

clearance revoked in 1954 and for 13 years had wiretaps and was under surveillance. Decades later when he was asked 

by a newsman if President Johnson should heed Robert Kennedy's advice and initiate talks with the Russians to halt the 

spread of nuclear energy, Oppenheimer replied: "It's 20 years too late. It should have been done the day after Trinity.” 

 At the lab's Bradbury Museum in Los Alamos, it tells us there are about 200 tons of plutonium in weapons or 

weapon parts and about 1,200 tons in existence. "We try to just focus on the science," museum spokesperson John 

Rhoades said. "Yet we know people are bringing in with them these big issues in their mind: Why do we still have 

nuclear weapons? The Russians went away; what are you guys still doing here? Those are questions that beg an 

answer, and we're trying to do something about that." 

 The good news is that nuclear bombs have not been used since the end of World War II. The irony is that the 

real Frankenstein that could destroy its creator probably won't be bombs, but the unbelievably frightening mess that has 

been created manufacturing all these weapons. Los Alamos keeps three tons of "strategic" plutonium on reserve and 

production of pits on the Hill (something Los Alamos gave up over four decades ago) has begun and there are plans to 

expand this work big-time. 

 The pits had been manufactured at Rocky Flats Nuclear Weapons Plant for the past 40 years until hundreds of 

violations of environmental laws caused it to close for good in the early 1990's. In the 1980's at Rocky Flats Colorado, 

the drums used to store the waste materials began deteriorating. The plant began discharging radioactive wastes in 

drinking water and secretly burning material in an incinerator that was supposed to be shut down. Rockwell 

International, the contractor who ran the plant, was given an $8.6 million government bonus for disposing waste in 

such an efficient manner. 

Commentor No. 85 (cont’d):  Patrick Burns
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Commentor No. 85 (cont’d):  Patrick Burns

 Already, Chromium, which can cause cancer when ingested, was located at four times the drinking-water 

standard in one monitoring well near the lab. 

 The Department Of Energy maintains this new work in Los Alamos of producing new “pits” is needed for 

"stockpile stewardship." Activists call it "welfare for wealthy weaponeers.” 

 Because of the Lab, Los Alamos County, has the highest median income at in the country at over $93,000. 

The rest of the state falls near the bottom nationally. The lab employs more than 8,300 and with about 3,000 

additional contract workers, is northern New Mexico's largest institution. It has an annual budget of more than $2 

billion. 

 Which makes me, like Oppenheimer, a cry-baby. If the mission at Los Alamos was changed to end global 

warming, cut our addiction to fossil fuels, or feed the world, perhaps the world-class scientists with their seemingly 

bottomless well of financing could become a positive force in shaping the 2000’s. 
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85-1 As described in Chapter 4, Section 4.3.2.2, in 2005 chromium 
concentrations between 375 and 404 parts per billion were detected in 
Well R-28 in the regional aquifer below Mortandad Canyon.  Additional 
sampling in 2006 indicates that chromium contamination is present in the 
regional aquifer in a limited area beneath Sandia and Mortandad Canyons 
and in perched groundwater beneath Mortandad Canyon.  Chromium 
contamination was not detected in water-supply wells.  In recognition of 
these results, the LANL contractor has prepared an Interim Measures Work 
Plan for Chromium Contamination in Groundwater (LANL 2006a), which 
lays out plans for data collection and modeling as a basis for selecting and 
implementing a remedy.  Refer to Section 2.5, Water Resources, of this 
CRD for more information.

85-2 Cessation of NNSA’s core mission activities would be counter to national 
security policy as established by Congress and the President; therefore, 
ending these activities at LANL is not being considered for this LANL 
SWEIS.  Activities that support research of global warming, energy 
independence, and other initiatives are conducted at LANL.  Refer to 
Section 2.3, Alternative Missions, of this CRD for more information.

85-1

85-2



Commentor No. 86:   David B. McCoy, Assistant Director, 
 Citizen Action New Mexico

From: Dave McCoy [mailto:dave@radfreenm.org] 
Sent: Wednesday, August 23, 2006 9:26 AM
To: Withers, Elizabeth; LANL_SWEIS
Subject: LANL SWEIS Hearing for Albuquerque

August 22, 2006
U.S. Department of Energy
National Nuclear Security Administration
Los Alamos Site Offi ce
Attn: Ms. Elizabeth Withers, 
Offi ce of Environmental Stewardship
528 35th Street
Los Alamos, New Mexico  87544 
ewithers@doeal.gov and LANL_SWEIS@doeal.gov
Dear Ms. Withers:  
Citizen Action New Mexico notes that an additional 15 days was made available for 
comments to the Los Alamos National Laboratory Site-Wide Environmental Policy 
Act (LANL SWEIS).  We believe that this period is inadequate because the DOE has 
failed as yet to hold a public hearing in the Albuquerque area regarding the LANL 
SWEIS.  We believe that the failure to hold a hearing in Albuquerque represents a 
violation of the National Environmental Policy Act.  If the DOE persists in not holding 
a hearing here, we intend to challenge the LANL SWEIS under the NEPA, the 
Administrative Procedures Act and the Due Process Clause.  
Citizen Action does not view the failure to hold public hearings in Albuquerque as 
a discretionary matter to be decided by the DOE, but rather as a duty of DOE to 
comply with the intent and policy of the NEPA.  As explained to you earlier, the 
LANL SWEIS involves a connected action which will automatically trigger other 
actions at Sandia National Laboratory (SNL) with a potentially signifi cant effect on 
the environment.  The actions at LANL and SNL are an interdependent part of a 
larger action of bomb making activities in New Mexico and nationally that have had 
a devastating impact on, for example, water resources, release of hazardous and 
radioactive wastes, and storage and disposal of wastes. 
At the Idaho National Laboratory (INL), the DOE has repeatedly held public hearings 
in Jacksonhole, Wyoming, a town of no more than 10,000 residents that is more 
than 125 miles from the INL.  The DOE has no excuse for failing to hold hearings in 
Albuquerque, NM, a major metropolis of 600,000 people at 60 miles from LANL and 
having the Sandia National Laboratory that is closely associated with LANL in its 
operations.  
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86-1 NNSA notes the commentor’s position regarding public meetings 
related to the LANL SWEIS.  Although no public hearings on the Draft 
LANL SWEIS were held in Albuquerque, New Mexico, other means of 
commenting on the Draft SWEIS were provided.  See the discussion in 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

 Additional information was included in Appendices C and D regarding the 
potential radiological impacts of air emissions and contaminants in the Rio 
Grande on people remote from LANL.  This information indicates that the 
LANL SWEIS analysis correctly focuses on air impacts in the vicinity of 
LANL (generally within 50 miles) and notes that extending beyond that 
distance would only add a few percent to the collective dose in spite of 
the large number of people potentially affected.  Similarly, information 
shows that drinking water from the Rio Grande, which could be impacted 
by LANL, is comparable to drinking water from the Jemez River, which is 
not downstream of LANL.

 Previously, DOE prepared the Final Programmatic Environmental 
Impact Statement for Stockpile Stewardship and Management (DOE/
EIS-0236) (DOE 1996), which evaluated the environmental impacts of 
the nationwide nuclear weapons complex, including weapons support 
activities at LANL and Sandia National Laboratories.  Subsequently, the 
environmental impacts of operating the individual sites were evaluated 
in the Final Site-Wide Environmental Impact Statement for Continued 
Operation of Los Alamos National Laboratory (1999 LANL SWEIS) 
(DOE 1999a) and the Final Site-Wide Environmental Impact Statement 
for Sandia National Laboratories/New Mexico (DOE/EIS-0281) 
(DOE 1999b).

86-1



Commentor No. 86 (cont’d):  David B McCoy, Assistant Director, 
Citizen Action New Mexico

Moreover, the issues presented by the LANL SWEIS involve effects of national 
concern and require notice in the Federal Register under the Council on 
Environmental Quality Regulation §1506.6 Public Involvement.  Please be so kind as 
to furnish us with a copy of the Federal Register notice the DOE fi led regarding the 
LANL SWEIS.  
      CEQ Regulations, §1501.8 “Time Limits” states, “Federal agencies are 
encouraged to set time limits appropriate to individual actions.” 
Federal agencies may consider the following factors while determining the 
appropriate time periods:
•     Potential for environmental harm
•     Size of the proposed action
•     Number of persons and agencies affected
•     Degree to which relevant information is known and if not known the time required 
for obtaining it
•     Degree to which the action is controversial.
      The minimal statutory requirement for any ordinary EIS is 45 days.  The SWEIS 
is voluminous, some fi ve inches high, in all comprising approximately 2,000 
pages containing often dense material. We request that you take these factors into 
consideration.
Thank you.
Sincerely, 
David B. McCoy
Assistant Director 
Citizen Action New Mexico
PO BOX 4276
Albuquerque, NM 87196-4276
XXX-XXX-XXXX
-----Original Message-----
From: Withers, Elizabeth [mailto:ewithers@doeal.gov] 
Sent: Tuesday, August 01, 2006 3:46 PM
To: Dave McCoy
Subject: RE: Los Alamos Site-Wide Environmental Impact Statement (LANL SWEIS).

Thank you - your e-mail message has been received and will be given due 
consideration.  Elizabeth Withers, LANL SWEIS Document Manager 
--------------------------------------------------------------------------------
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86-2 NNSA published a Federal Register Notice announcing the availability 
of the Draft LANL SWEIS on July 7, 2006 (71 FR 38639).  Responding 
to requests for additional review time, NNSA extended the comment 
period from the original 60 days to 75 days.  Refer to Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

86-2

86-2
cont’d



From: Dave McCoy [mailto:dave@radfreenm.org] 
Sent: Tuesday, August 01, 2006 11:17 AM
To: LANL_SWEIS
Cc: dave@radfreenm.org
Subject: Los Alamos Site-Wide Environmental Impact Statement (LANL SWEIS).

8/1/2006
U.S. Department of Energy
National Nuclear Security Administration
Los Alamos Site Offi ce
Attn: Ms. Elizabeth Withers, 
Offi ce of Environmental Stewardship
528 35th Street
Los Alamos, New Mexico, 87544. 
Dear Ms. Withers, 
Citizen Action New Mexico notes with interest that the Los Alamos Site-Wide 
Environmental Impact Statement (LANL SWEIS) presentations will be given at three 
locations, none of which include a location in Albuquerque.  
We are requesting that the period for comments be extended for an additional 
thirty (30) days until October 5, 2006 and that the Department of Energy provide 
its presentation in the Albuquerque area.  Albuquerque is the major population 
center of New Mexico, located 60 miles distant from LANL, with many citizens and 
organizations concerned with nuclear weapons issues. There is extensive public 
concern over environmental contamination, transport, waste storage, nuclear 
proliferation, potential terrorism and violation of international treaties.  
We note that the DOE failed to provide environmental scoping meetings for the 
LANL SWEIS and has no plans to host a public hearing for the LANL SWEIS in 
Albuquerque. This is despite the fact that the Sandia National Laboratories may be 
directly involved in implementing activities which would be related to increased pit 
production at LANL.  We consider that these possible cumulative actions and effects 
must be considered in an EIS.  The connected actions analysis is required even if 
the environmental effects of the proposed action are not signifi cant.  
We would appreciate a timely response to this e-mail and await the date and location 
where DOE will provide its presentation in Albuquerque.  
Thank you.  
Sincerely, 
David B. McCoy
Assistant Director 
Citizen Action New Mexico
(XXX)-XXX-XXXX
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Commentor No. 87:   Edgar and Catherine Meyer

From: Edgar Meyer [mailto:model_em@yahoo.com] 
Sent: Tuesday, August 22, 2006 5:07 PM
To: LANL_SWEIS
Subject: EPA-EIS 2006027, DOE-EPA 0380

Draft LANL_SWEIS Comments
EPA-EIS 2006027 
DOE-EPA 0380
Although my wife and I are opposed to the proposed expansion of plutonium trigger 
production capacity, the specifi c issue here is the release of toxic and radioactive 
substances into the soil, air, and water. 
Besides being illegal, such continuing and proposed increased release of these 
toxic substances is detrimental to this country and its citizens, especially the young 
and those unborn for the countless generations spanning the half-life of numerous 
nuclear daughter elements.
The environmental impact of the proposed releases is unhealthy; it must be 
vehemently opposed, the impact of this response. Is the health and the lives of those 
downstream and downwind of such little value to you?  
We urge you to oppose this expansion.

Sincerely,
Edgar and Catherine Meyer
508 Verde Road
Taos, NM 87571
Edgar F. Meyer
Professor Emeritus, Texas A&M University
Adjunct Professor, UNM-Taos
508 Verde Road
Taos. NM 87571
http://molecular-sculpture.com
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87-1 NNSA notes the commentor’s opposition to expansion of LANL pit 
production capacity under the Expanded Operations Alternative, but 
does not agree with the statement that its operations are illegal.  NNSA 
operates LANL as directed by the President and Congress and complies 
with the laws and regulations of the Federal government and the State 
of New Mexico.  Chapter 5, Section 5.6, of the SWEIS addresses the 
health impacts of proposed construction and operations at LANL.  Annual 
radiological releases to the air from routine operations under the Expanded 
Operations Alternative would result in a projected dose to the maximally 
exposed individual of less than 8.2 millirem, which corresponds to an 
increased risk of developing a latent fatal cancer of about 1 chance in 
203,000 (4.9 × 10-6 per year).

87-1



From: Cmtimmpe@aol.com [mailto:Cmtimmpe@aol.com] 
Sent: Tuesday, August 22, 2006 4:02 PM
To: LANL_SWEIS
Subject: LANL SWEIS comments

Ms. Elizabeth Withers:
The major concern that I have with the Site-Wide EIS is that it does not adequately 
evaluate whether the decisions reached as a result of the previous Site-Wide EIS, 
particularly those related to waste management, are still valid under present day 
conditions.  Specifi cally, the decision to expand Area G in TA-54 should be vigorously 
re-examined in light of the continuing discovery of new groundwater pollution 
problems directly related to LANL operations and the improvements in waste 
management.  There is no defense for knowingly leaving both pre-1970 TRU wastes 
as well as thousands of cubic feet of radioactive mixed waste in landfi ll directly above 
a major water supply aquifer.  The sense of the nation over the past 10 years has 
been to locate and operate radioactive and hazardous waste disposal sites where 
they would have minimal affect on the environment for thousands of years into the 
future.  This sense has resulted in the Waste Isolation Pilot Plant and comparable 
nationally oriented disposal sites.  Therefore, the continued insistence on disposing 
of radioactive and mixed waste at LANL is out of sync with the nations preference.  
Further, no commercial production or R&D facility comparable to LANL maintains 
their own on-site landfi lls.  They have found that it is safer across the full range of 
ES&H aspects to dispose of their radioactive and hazardous wastes in licensed off-
site disposal facilities.  LANL should take the responsible position and proactive lead 
to propose the same approach and this SWEIS is the ideal vehicle for that approach.
I also have specifi c comments on the SWEIS which are attached.

Thank you,
Christopher M. Timm, PE
(XXX) XXX-XXXX - cellular

Commentor No. 88:   Christopher M. Timm, PE
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88-1 DOE’s decision to expand waste management into Area G, Zones 4 and 
6 was included in the ROD for the 1999 SWEIS (64 FR 50797), and as 
such, is part of the No Action Alternative of the new SWEIS; the current 
SWEIS is not revisiting this decision.  Past practices at LANL have 
resulted in contamination of shallow groundwater that has a potential of 
contaminating the regional aquifer under Pajarito Plateau.  Past disposal 
of waste was conducted in a manner consistent with contemporary 
standards.  As standards have evolved, waste disposal practices have 
also evolved.  NNSA intends to continue to safely manage waste and 
conduct its environmental restoration at LANL as it carries out its national 
security and other missions.  NNSA intends to comply with the Consent 
Order of March 2005 that stipulates that groundwater will be protected 
and that cleanup levels of the groundwater will be maintained for human 
health.  NNSA is committed to protecting drinking water sources.  Refer 
to Section 2.5, Water Resources, and Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for more information.

88-2 Although LANL operations generate low-level radioactive, mixed low-
level radioactive, and transuranic wastes, only low-level radioactive 
waste is disposed onsite at LANL.  Mixed low-level radioactive waste is 
disposed offsite at facilities permitted for both radioactive and hazardous 
constituents.  Transuranic waste is transported to the Waste Isolation Pilot 
Plant.  The decision to continue onsite disposal of low-level radioactive 
waste at LANL was made as part of a programmatic EIS on DOE’s 
waste management program.  DOE determined that low-level radioactive 
waste would be disposed at two regional facilities (Hanford and the 
Nevada Test Site), as well as some decentralized facilities, such as LANL 
(65 FR 10061).

88-1

88-2
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Comments on Draft LANL Site Wide EIS 
August 13, 2006 

Summary Volume 

1. Page S-5, Figure S-2.  Within the Plus Box of this figure, the third bullet should 
be revised to indicate the new or expanded projects will be implemented in 
support of decommissioning or site closure activities.

2. Page S-7.  The paragraph entitled “Waste Management Facilities Transition 
Project” should include a statement indicating that TA-54/Area G will be 
expanded for the continued disposal of low-level radioactive wastes.

3. Page S-7.  Footnote 3 on this page could be interpreted that the NNSA is not 
legally obligated to fulfill the Consent Order.  The statement should be restated to 
eliminate that possible impression.   

4. Page S-14.  Section S.5.2.  TA-54 should be recognized as a key facility due to 
the plans to leave a large amount of radioactive waste buried above a major public 
water supply aquifer for eons to come. 

5. Page S-24.  Section S.7   The substantial increase in the number of employees 
over projected should not be presented as a neutral or beneficial impact from an 
environmental perspective since the employee growth has  increased demands on 
a very scarce resource, water, worsened traffic, and put additional stress on the 
ecology of the surrounding area. 

6. Page S-25, Table S-3.  Under Land Resources,  the estimated area for the Area G 
expansion is stated to be 41 acres, which does not agree with the area estimate of 
72 acres shown in the Waste Management and Pollution Prevention section of this 
table on page S-35.  Which is correct? 

7. Page S-29, Table S-3.  There is no discussion of impacts or changes in quality in 
the Groundwater section.  The facts that there has been identification of 
groundwater contamination above standards (chromium) and of organic 
compounds not previously found should both be acknowledged in this section. 

8. Page S-33, Table S-3.  The increase in the employment levels to levels higher 
than projected has impacted environmental justice in that these are generally 
higher paid employees who are buying the available real estate in the area of 
LANL and forcing the lower income people to live further away with a 
consequent increase in their commuting costs and an increase in the likelihood of 
serious accidents while commuting (more time on the road = greater probability 
of accident). 

88-3 Summary, Figure S–2, and Chapter 1, Figure 1–3, have been revised to 
clarify that site closure and remediation activities are “new or accelerated.”  
The language selected acknowledges a revised approach to environmental 
remediation in accordance with the requirements of the Consent Order.

88-4 The paragraph cited by the commentor on page S-7 of the Draft LANL 
SWEIS for the Waste Management Facilities Transition Project identifies 
actions that could be taken that have not been previously reviewed 
under NEPA.  This includes providing new low-level radioactive waste 
management facilities in TA-54, as identified in the paragraph.  These 
proposed new facilities would support operations for the low-level 
radioactive waste disposal area expansion.  As summarized in Table S–3 
of the SWEIS Summary, the low-level radioactive waste disposal area 
expansion of Area G was analyzed in the 1999 SWEIS and a decision 
on the expansion of waste disposal into Zones 4 and 6 of Area G was 
issued in the ROD based on that impact analysis.  The use of Zones 4 
and 6 for low-level waste disposal is then part of the No Action baseline 
for operations at LANL and NNSA does not expect to reverse or modify 
the 1999 decision based on this new 2007 SWEIS.  Area G needs to 
be expanded westward, initially into Zone 4, to be able to site the new 
low-level radioactive waste processing facilities, which is discussed in 
Appendix H, Section H.3.2.2.4, of the SWEIS.

88-5 Chapter 1, Section 1.4, of the SWEIS indicates that NNSA intends to 
implement actions necessary to comply with the Consent Order, regardless 
of whether it implements other actions analyzed in the SWEIS.  Footnote 3 
has been modified to reflect these plans.

88-6 TA-54, along with TA-50, is included in the Key Facility entitled 
“Waste Management Operations: Solid Radioactive and Chemical Waste 
Facilities.”  The titles of Key Facilities are brief and do not include the 
associated technical areas.  Figure S–4 in the Summary identifies the 
Key Facility technical areas and includes TA-54.  Please see Chapter 2, 
Section 2.4.14 for a complete description of the Key Facility entitled 
“Waste Management Operations: Solid Radioactive and Chemical Waste 
Facilities.”

88-7 It is stated in the Summary, Section S.7, that the number of LANL 
employees has exceeded the projections from the 1999 SWEIS and 
specifically that “a larger number of employees increases the tax base and 

88-3

88-4

88-5

88-6

88-7

88-8

88-9

88-10



Commentor No. 88 (cont’d):  Christopher M. Timm, PE

9. Page S-35, Table S-3.  The actual impacts discussion in the Waste Management 
and Pollution Prevention section should address whether the objectives for 
removal, repackaging, and off-site disposal were met.  In particular, it should 
indicate whether or not all the low-level mixed radioactive waste was sent off-site 
by the end of 2005 as stated in the DOE Five Year Plan for Environmental 
Management, page 84.  

10. Page S-42, Table S-4.  The discussion under Waste Management Operations: 
Solid Radioactive and Chemical Waste Facility should discuss the planned Area 
G expansion and particularly discuss why the same expansion would be required 
under the Reduced Operations Alternative. 

11. Page S-47.  Air Quality.  This section does not address the impacts on air quality 
related to the increased commuter miles required under the Expanded Operations 
Alternative.  The discussion on Page S-50 under Socioeconomics indicates that 
the increase in staff would result in growth in Santa Fe and Rio Arriba County 
which in turn would result in a significant increase in emissions of air pollutants 
due to the daily commutes to LANL. 

12. Page S-50.  Socioeconomics.  This section ignores the potential impacts on the 
‘second ring’ of counties, namely:  San Miguel and Sandoval Counties under the 
Expanded Operations Alternative.  The cost of housing in Santa Fe and Los 
Alamos will force many of the new employees to live in one of those three 
counties but the tax revenue will probably be disproportionate since the most of 
the sources of retail items are in other counties.  Thus, the strain on local resource, 
such as law enforcement, may require tax increases. 

13. Page S-51.  Waste Management. First comment:  The discussion about the No 
Action alternative only mentions the expansion into Zone 4 of Area G.  Does this 
mean that there would not be any expansion into Zone 6 as was planned by the 
1999 SWEIS? (See Table S-3 on Page S-35). Second comment:  This section 
should state whether the expansion of Area G would be required under the 
Reduced Operations Alternative.  Third comment:  The last paragraph of this 
section recognizes that the volumes of low-level radioactive waste that may be 
generated during cleanup would be more than can be disposed at LANL and 
indicates that the SWEIS included an analysis for off-site disposal.  That analysis 
should have evaluated the environmental benefits and impacts of disposing of all 
radioactive wastes off-site rather than just those wastes generated by cleanup.
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results in a higher level of economic activity.” No other statement is made 
or implied that site employment has a neutral or beneficial impact on any 
other resources.  As further stated in the second paragraph of Section S.7, 
projected impacts from the 1999 SWEIS are compared to actual changes in 
resources in Table S–3 of Section S.7 to include changes in infrastructure 
requirements and ecological resources.

88-8 Forty-one acres is the amount of land that would be disturbed for low-
level radioactive waste disposal whereas 72 acres is the area of land 
designated or reserved for waste disposal.  Table S–3 (and Table 2–5) has 
been revised to clarify this difference.

88-9 The table summarizing past performance relative to the 1999 SWEIS 
projections has been revised to reflect the detection of chromium in the 
regional groundwater.

88-10 NNSA is not aware of any data that would support the statement that 
lower income people in the area of LANL are being disproportionately 
forced to live further away from their place of employment.  Increases in 
employment at LANL generally help the regional economy through the 
creation of higher paying direct jobs that lead to the creation of additional 
indirect jobs as funds flow into the local economy.

88-11 The intent of Summary Table S–3 is to compare actual impacts and 
performance changes with projections in the 1999 SWEIS rather than 
with objectives defined in the DOE Five Year Plan for Environmental 
Management.  Consistent with the impacts discussion of the 1999 SWEIS, 
the waste management impacts were defined in terms of quantities 
generated for each waste type.  Specific management objectives, such 
as removal or repackaging goals, are useful to measure progress or 
efficiency, but are not indicators of environmental impacts, provided that 
storage space and management practices are adequate.  Requirements 
for the treatment and disposal of mixed low-level radioactive waste are 
established under the Site Treatment Plan, a requirement under the Federal 
Facility Compliance Order administered by the New Mexico Environment 
Department.  All Site Treatment Plan deadlines and milestones for mixed 
low-level radioactive waste were met in 2005.

88-12 The disposal statement in the Summary, Table S–4, under Waste 
Management Operations: Solid Radioactive and Chemical Waste Facility 

88-11

88-12

88-13

88-14

88-15

88-12
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Commentor No. 88 (cont’d):  Christopher M. Timm, PE

14. Page S-65, Table S-5. First comment: The Waste Management Section of this 
table is mis-leading in that all the categories of TRU waste are not included under 
the TRU waste heading – namely liquid TRU wastes are included under the low-
level radioactive waste category.  It would be expected that this TRU waste would 
be treated and converted to a form acceptable for the WIPP and the resultant 
volume should be presented.  Second comment:   Since waste units are given in 
both volumetric terms and generations terms over time (volumes/year), it is not 
clear if the quantities shown for a given waste category are the totals for ten years 
or the yearly totals.  For example, is the liquid TRU waste volume expected to be 
30,000 gals per year or 30,000 gallons for the ten year period?

15. Page S-69.  Water Resources.  This section does not address the cumlative 
impacts of any of the alternatives.  All alternatives involve either construction or 
D,D, & D which would have some potential impact on the water resources 
ranging from stormwater runoff impacts to the potential impacts of spills or leaks 
during those activities.  In addition, the increased activities envisioned for LANL 
under either the No Action or Expanded Operations Alternatives would increase 
water use by LANL which would impact the groundwater in terms of dimishing 
availability and may impact groundwater quality by the continued extraction of 
high quality groundwater thereby enhancing the movement of contaminated 
groundwater.

16. Page S-71. Waste Management.  First Comment:  The projected TRU waste 
volume (37,000 cubic meters) can not be correlated with the volumes listed in 
Table S-5, page S-64 for the Expanded Operations Alternative; which is correct?  
Second comment:  The last sentence of this section infers that new facilities to 
dispose of TRU wastes would be built at LANL under Expanded Operations 
Alternative.  This does not agree with earlier statements that only low-level 
radioactive wastes will be disposed at LANL and with the DOE Five Year Plan 
for EM. 

17. Page S-86.  Summary of Impacts.  The discussion should make the intent of DOE 
clear with respect their plans for LANL should additional low-level and TRU 
radioactive waste disposal capacity be needed.  Basically, the discussion should 
indicate if the intent is to locate those facilities at LANL or to assume off-site 
disposal. Further, the impacts should be evaluated as appropriate with respect to 
transportation, etc. Note:  the discussion in Table S-18 under the Removal Option 
indicates that the increased volume of low-level radioactive waste would require 
use of off-site disposal capacity but does not address the disposal of the TRU 
waste even though it has been acknowledged earlier that WIPP may not be able to 
accommodate the increased volume. 
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has been supplemented to acknowledge that Area G disposal operations 
will be expanded into Zones 4 and 6 as necessary.  Because this is a 
summary table, no discussion has been added to the Reduced Operations 
description to explain why Zone 4 expansion is included in this alternative.  
Regarding the first comment, plans are to expand first into Zone 4 and 
then into Zone 6 as needed.  Note that Chapter 3, Section 3.1.3.15, 
acknowledges that Zone 6 is available for future expansion.  Regarding the 
second comment, a statement has been added to Summary Section S.9.1, 
Waste Management, that acknowledges that low-level radioactive 
waste will continue to be generated under Reduced Operations and that 
expansion of disposal operations into Zones 4 and 6, as necessary, will be 
undertaken to provide disposal capacity.

88-13 Text has been added to the Summary, Section S.9.1, and Chapter 5, 
Section 5.4.1.3, to discuss the potential increase in emissions from 
increases in commuter traffic to LANL.  Increased employment of 
2.2 percent per year under the Expanded Operations Alternative could 
result in increases in LANL commuter-specific vehicle emissions from 
additional employee vehicles commuting from Santa Fe and Rio Arriba 
County and other locations.  The actual change in overall traffic emissions 
due to the Expanded Operations Alternative would be much less than 
2.2 percent since LANL-specific traffic is only a portion of the overall 
regional traffic volume.

88-14 If new LANL staff increasingly move into counties such as San Miguel or 
Sandoval, this would likely increase the average level of income in these 
counties given the higher average salary associated with LANL employees 
and, as such, a higher tax base would result.  Also, as higher income 
employees moved into these counties, the increased demand for retail 
items locally would be likely to result in the eventual opening of new retail 
sources to serve the increased demand.

88-15 The SWEIS analyzes impacts of transporting low-level and mixed low-
level radioactive wastes at on- and off-site disposal facilities.  (Disposal of 
mixed low-level radioactive wastes at LANL is not currently authorized.) 
The SWEIS also analyzes impacts of transporting solid, chemical, and 
transuranic wastes to off-site treatment and disposal facilities.  The Waste 
Management subsection of the Summary, Section S.9.1, has been modified 
to indicate that the SWEIS includes analyses of transporting solid, 

88-16

88-17

88-18

88-19

88-20

88-21
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Commentor No. 88 (cont’d):  Christopher M. Timm, PE

chemical, and all radioactive wastes to off site treatment and disposal 
facilities.

88-16 A header was inadvertently omitted from this table.  The liquid wastes, 
both transuranic and low-level radioactive, should have appeared 
following the header “Liquid Radioactive Waste.”  This header has been 
added to Summary Table S–5 of the Final SWEIS.  Additional details on 
the types and quantities of liquid waste, and resulting solidified waste, 
are presented in Chapter 5, Tables 5–40, 5–43, and 5–48, for each of the 
alternatives.

88-17 The quantities for radioactive liquid waste in the Draft SWEIS Summary 
Table S–5 represent annual quantities.  For consistency with other waste 
quantities reported on the table, these values have been modified for the 
Final SWEIS to reflect generation over 10 years.  Corresponding changes 
have been made to Chapter 3, Table 3–19, and Chapter 5, Table 5–37, in 
the Final SWEIS.

88-18 Additional detail on cumulative impacts on water resources is included in 
Chapter 5, Section 5.13.  This section includes a discussion of sediment 
contamination from the past 50 years.  Sediment contamination from 
LANL activities is reflected in water quality in the receiving streams.  
Current water quality monitoring indicates that state water quality 
standards are not exceeded in downstream reaches of the Rio Grande, and 
existing water quality is expected to improve over time.  Additionally, 
LANL staff manages stormwater runoff from both industrial and 
construction activities under Stormwater Pollution Prevention Plans.  
NNSA requires cleanup of any spills or leaks, monitoring of surface water 
runoff, and implementation of best management practices for the control 
of stormwater runoff quality and quantity.  Additional detail on stormwater 
management at LANL is included in Chapter 4, Section 4.3.1.3, 
Stormwater Runoff.  Movement of groundwater contamination is also 
discussed in Chapter 5, Section 5.13.  However, questions about the 
rate and direction of contaminant movement must be more thoroughly 
investigated before the cumulative effect on groundwater resources 
can be evaluated.  Section 5.13 discusses the LANL studies planned or 
underway to evaluate contaminant movement in groundwater.  Availability 
of groundwater for LANL operations was analyzed cumulatively and is 
presented in Table 5–83 of Section 5.13, which has been revised in the 
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Commentor No. 88 (cont’d):  Christopher M. Timm, PE

Final SWEIS.  Since the Draft SWEIS was issued, DOE has removed 
a modern pit facility from further consideration at LANL.  Without the 
contribution from a modern pit facility, LANL operational demands 
combined with the larger and growing demands of other Los Alamos 
County users are not projected to exceed the currently available water 
rights managed by Los Alamos County as presented in revised Table 5–83.  
Further, LANL’s projected water demands under the Expanded Operations 
Alternative would remain within LANL’s water use target ceiling 
of 542 million gallons (2,050 million liters) per year as discussed in 
Chapter 5, Section 5.8.  Refer to Section 2.8, Water Use, of this CRD for 
more information on LANL’s water use, available water rights, and water 
supply planning.

88-19 Table S–5 of the Summary includes waste quantities associated with 
three alternatives for the continued operation of LANL as defined in 
the SWEIS.  The quantity of transuranic waste cited in Section 5.9.2, 
Waste Management, of the SWEIS Summary is the maximum value 
estimated for cumulative waste generation.  At the time the Draft 
SWEIS was prepared, the cumulative values included waste generation 
from the continued operation of LANL, plus waste generation from a 
modern pit facility.  Recently, NNSA announced the cancellation of the 
Supplemental Environmental Impact Statement on Stockpile Stewardship 
and Management for a Modern Pit Facility with the Notice of Intent 
to prepare a Supplement to the Stockpile Stewardship and Management 
Environmental Impact Statement – Complex 2030 (71 FR 61731).  
Consequently, a modern pit facility is not included in the cumulative 
impacts discussion of this Final SWEIS.  Therefore, the cumulative 
transuranic waste volume cited in Section S.9.2, Waste Management, is 
now the same as that projected in Table S–5 for the Expanded Operations 
Alternative.

88-20 The cited statement regarding the potential need for new waste disposal 
facilities was not intended to imply that transuranic waste disposal 
facilities would be constructed at LANL; if such a facility were needed, 
it would likely be similar to WIPP and would be addressed as a DOE-
wide waste management issue.  This section has been revised to remove 
the ambiguity.  Additional details about waste management cumulative 
impacts are in Chapter 5, Section 5.13, of the SWEIS.
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Commentor No. 88 (cont’d):  Christopher M. Timm, PE

88-21 Because the need for significantly larger low-level and transuranic waste 
disposal capacity will depend on future regulatory decisions by the 
State of New Mexico, it is premature to provide a detailed analysis of 
disposal needs.  Offsite disposal capacity for low-level radioactive waste 
disposal exists, and the SWEIS considers the impacts of transporting 
all solid, chemical, and radioactive wastes off the LANL site, as well as 
the impacts of transporting all low-level radioactive waste to Area G.  If 
very large volumes of low-level radioactive waste are generated from 
full implementation of the Removal Option, then DOE may need to 
modify its plans for use of onsite LANL disposal capacity.  Options could 
include redesign of disposal units, commitment of additional land to waste 
disposal, or use of existing capacity at a faster annual rate.  The projected 
transuranic waste volume from full implementation of the Removal 
Option may cause the total projected LANL transuranic waste volume to 
exceed the volume attributed to LANL in the Waste Isolation Pilot Plant 
Disposal Phase Final Supplemental Environmental Impact Statement 
(DOE 1997b).  Decisions about disposal of this transuranic waste at the 
Waste Isolation Pilot Plant, if it is generated, would be made considering 
the needs of the entire DOE complex.  Any transuranic waste lacking 
disposal capacity would be safely stored until disposal capacity becomes 
available.  Section S.9.3 of the Summary has been revised based on the 
above discussion.



Commentor No. 89:   Steven S. Spencer, MD

From: ssspencer@pol.net [mailto:ssspencer@pol.net] 
Sent: Tuesday, August 22, 2006 9:09 AM 
To: LANL_SWEIS 
Subject: plutonium pits 

Miss Elizabeth Withers 
RE: plutonium pits 
Dear Miss Withers, 
When I returned from a summer absence from our Santa Fe home and learned of the 
Lab’s plans to escalate its bomb-making activity with the production of plutonium pits, 
I felt physically ill and depressed. I have lived here for 21 years, and have greatly 
appreciated the sane and peaceful character of this community. I have felt reassured 
that the Lab was moving away from the death and destruction industry and into 
peaceful pursuits. Perhaps I was deluding myself. 
I am absolutely and irrevocably opposed to the resumption of the production of 
nuclear weaponry at LANL. I hope and pray that misguided effort will be dropped in 
the name of sanity. 

Sincerely yours, 
Steven S. Spencer, MD 
2154 Calle de Sebastian 
Santa Fe, NM 87505 
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89-1 NNSA notes the commentor’s opposition to the production of nuclear 
weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for additional information.

89-1



Commentor No. 90:   M J Baker

From: houstonsongbird@houston.rr.com 
[mailto:houstonsongbird@houston.rr.com] 
Sent: Tuesday, August 22, 2006 7:37 AM 
To: LANL_SWEIS Subject: Plans to increase production of plutonium “pits” 
Importance: High 

I am strongly opposed to the plans to increase production of plutonium “pits” 
(triggers) for nuclear weapons from 20 to 80 at the Los Alamos National Lab (LANL). 
Please change the mission of LANL to focus on research and development of real 
global human needs such as renewable energy, reversing global warming, and 
creating technologies that minimize harmful impacts to public and environmental 
health. 

Thank you, 
M J Baker 
PO Box 1867 
Bellaire, TX  77402-1867 
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90-1 NNSA notes the commentor’s opposition to increasing pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

90-2 Cessation of NNSA’s core mission activities in support of NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  Therefore, ending 
these activities at LANL is not being considered in the SWEIS.  In 
addition to performing these activities, however, research is conducted at 
LANL in areas promoted by the commentor.  These research areas are part 
of current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

90-1

90-2



Commentor No. 91:   Donald Baltz

From: prismworks@webtv.net [mailto:prismworks@webtv.net] 
Sent: Monday, August 21, 2006 5:25 PM 
To: LANL_SWEIS Subject: Chemistry & Metallurgy Research Replacement 

Dear Ms. Elizabeth Withers, 
I am amazed that only Los Alamos, Espanola, and Santa Fe were the only cities 
given a meeting with regard to citizen input on the environmental impact of nuclear 
bomb production.  All the cities on the Rio Grande are and will be impacted by the 
pollution from the Labs, and southeastern New Mexico  with WIPP and the proposed 
LES plant haven’t really addressed the question of nuclear waste storaage.
In the next several days I will send several of my letters to the editor which refer 
to the need to stop further nuclear bomb production.  I have written them over the 
2002-2006 period. 
Our president and legislators seem unable to face the discipline needed to set 
priorities. Tearing up the credit card approach to budget requests of the Pentagon, 
which fi lls the pockets of special corporations at the expense of the majority of us 
citizens and our descendants, is the drastic step that has to be taken. 
First of all, the politically motivated, half-measure cutbacks on a few long range 
military items doesn’t begin to stop the bleeding of the natiion’s income. What good 
are the stockpile of nuclear weapons if their use will be as dangerous to us as to 
an enemy, even granting we can determine where the enemy is? What has our 
military might accomplished, going on three years, in stopping terrorism? It’s not 
working even in forcing occupational democracy on Iraq, or even, whispering the 
unmentionable, controlling their oil reserves. 
Legislating more tax cuts favoring the wealthiest only gives the campaign fund 
raisers more monetary control over docile, hand picked candidates. The loud-
mouthed declaration of we don’t torture, or stay the course, drowns the country’s 
consensus that not war but diplomacy is needed. 
And the fi rst step is admitting that we must join with the world’s nations in the 
peaceful pursuit of human rights, in preventing terrorist plots, in protecting our health 
and the planet’s, in backing the International Criminal Court, in banning land mines, 
and so much more. Expanding military production needs to be moved farther down 
the list of priorities. 
Are our representatives in House and Senate listening to us or to the military and 
special interest lobbyists? Are we speaking loud enough? Are you?
Donald Baltz 
P.O.Box 2583 
Corrales,NM 87048 
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91-1 NNSA notes that the public hearings held in the vicinity of LANL were 
one avenue for a citizen to provide input on the Draft LANL SWEIS.  
Although public hearings were not held in other locations in New Mexico, 
other means of providing comment on the Draft SWEIS were provided.  
Refer to Section 2.2, National Environmental Policy Act (NEPA) Process, 
of this CRD for more information.  Chapter 5 of the SWEIS presents the 
impacts of LANL operations on the affected environment.  Based on the 
magnitude of potential impacts, the affected environment is generally in 
the vicinity of Los Alamos.

 Disposal of transuranic waste at the Waste Isolation Pilot Plant has 
been addressed in the Waste Isolation Pilot Plant Disposal Phase Final 
Supplemental Environmental Impact Statement (DOE/EIS-0026-S2) 
(DOE 1997b); the Nuclear Regulatory Commission addressed the 
proposed Louisiana Energy Services facility, including waste management 
activities, in the Environmental Impacts Statement for the Proposed 
National Enrichment Facility in Lea County, New Mexico (NRC 2005).

91-1



Commentor No. 92:   Ron Simmons

August 25, 2006

Elizabeth Withers,
This is Ron Simmons.  I’ve just got your name and number out of the New 
Mexican newspaper.
I am just a 35 year resident of New Mexico.  I live in Santa Fe.
I would, in the strongest terms, urge the Lab to not go in the direction 
of plutonium pit production or any other nuclear weapons research.  Of 
course that’s a little wishful thinking, but the direction of our Labs, I 
believe, needs to be changed slowly but surely in the direction of research 
on renewable energy, solar volcaic - and wind energy, automobile, 
anything that will move our economy and country away from oil and 
toward renewable resources is what I believe our money should be spent 
for on the Labs.
I believe that nuclear weapons, we have signed a nuclear nonproliferation 
treaty, and we’re not keeping our part.
We’re going blithely ahead with maintaining and increasing our nuclear 
weaponry and  insisting that other countries can’t have or touch this type of 
research in weapons.  And that’s setting us up to be the target of have and 
have nots which is the basic thing behind terrorism.
So, I think we should pay attention to renewable energy research, and 
thank you very much.  My number is XXX-XXXX in Santa Fe.
Thank you.
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92-1 NNSA notes the commentor’s opposition to activities related to nuclear 
weapons production.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President.  
In addition to these activities, however, research is conducted at LANL 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

92-2 NNSA notes the commentor’s concerns regarding compliance with a 
nuclear nonproliferation treaty.  Operations at LANL that support NNSA’s 
mission to ensure a safe and reliable nuclear stockpile are not in violation 
of the Treaty on the Non-Proliferation of Nuclear Weapons.  Stockpile 
stewardship capabilities at LANL are currently viewed by the U.S. as a 
means to further the Nation’s nonproliferation objectives and are likely 
to remain important in future arms control negotiations as the Nation 
moves to further reduce its overall stockpile size.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

92-1

92-2

92-1
cont’d



Commentor No. 93:   Barbara L. Turner
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93-1 NNSA notes the commentor’s concern regarding potential health impacts 
of LANL operations in light of past performance of the Rocky Flats Plant.  
LANL operations are not comparable to operations at the Rocky Flats 
Plant because of newer facilities and technology, a much lower level of 
pit production, improvements in controlled operational and management 
practices, and additional independent oversight.  Refer to Section 2.12, 
Comparison to Rocky Flats Plant, of this CRD for more information.

 Chapter 4, Section 4.6.1, of the SWEIS provides information on current 
cancer mortality and incidence rates in New Mexico and counties 
surrounding LANL.  Table 4–26 shows that some cancer rates in Los 
Alamos vicinity are lower than the national average and some are higher, 
which is typical of any area.  This section also presents information from 
the final LANL Public Health Assessment, issued on August 31, 2006, by 
the U.S. Department of Health and Human Services, Agency for Toxic 
Substances and Disease Registry which determined that, “…there is no 
evidence of contamination from LANL that might be expected to result 
in ill health to the community,” and “…overall, cancer rates in the Los 
Alamos area are similar to cancer rates found in other communities” 
(ATSDR 2006).

 Chapter 5 of the SWEIS describes the environmental impacts of each 
of the three alternatives for continuing to operate LANL and includes 
the effects on surface waters, groundwater, and air.  Section 5.13 states 
that contamination from LANL or changes in Rio Grande flows are not 
likely to affect water quality.  In addition, a special pathways analysis 
has been added to Appendix C to address concerns expressed regarding 
contamination of the Rio Grande.  The analysis shows that drinking Rio 
Grande water that could potentially be impacted by LANL is comparable 
to drinking water from the Jemez River which is not downstream of 
LANL.  The health impacts analysis uses air monitoring data to estimate 
dose to the population within a 50-mile (80-kilometer) radius of LANL.  
The maximum projected annual population dose would be 36 person-
rem under the Expanded Operations Alternative.  This dose would not be 
expected to result in any additional latent cancer fatalities in the affected 
population.

93-2 Chapter 2, Section 2.2.6, of the SWEIS describes progress made by NNSA 
in conducting its environmental restoration program at LANL.  Since 

93-1

93-3

93-2

93-1
cont’d



Commentor No. 93 (cont;d):  Barbara L. Turner
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the early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Continuation of cleanup activities at a pre-Consent Order level is included 
in the No Action Alternative, while actions necessary to comply with the 
Consent Order are evaluated under the Expanded Operations Alternative.  
As stated in Chapter 1, Section 1.4, of the SWEIS, however, NNSA 
intends to implement actions necessary to comply with the Consent Order 
regardless of whether it implements other actions analyzed under the 
Expanded Operations Alternative.  For more information about proposed 
activities in support of the Consent Order, refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD.

93-3 NNSA notes the commentor’s concern regarding the funding priorities 
of the U.S. Government.  The U.S. Congress and the President are 
responsible for determining funding levels for government programs.  
This SWEIS evaluates the environmental impacts of the alternatives for 
continued operation of LANL.
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94-1 NNSA notes the commentor’s issue related to creating more weapons of 
mass destruction.  As stated in Chapter 1, Section 1.3.3, of the SWEIS, 
an increase in pit production is needed to meet the near-term needs of 
the Stockpile Stewardship Program.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

94-1



Commentor No. 95:   Helenty Homans
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95-1 NNSA notes the commentor’s concerns regarding plutonium pit 
production and waste storage and disposal.  As indicated in Chapter 1, 
Section 1.2, of the SWEIS, NNSA’s purpose and need for agency action 
in this SWEIS remain the same as the 1999 SWEIS:  The purpose of 
continued operation of LANL is to provide support for NNSA’s core 
missions as directed by Congress and the President.  NNSA’s need to 
continue operating LANL is focused on its obligation to ensure a safe and 
reliable nuclear stockpile.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for additional information.  
Under the Expanded Operations Alternative, the amount of radioactive 
waste generated by LANL operations would increase.  However, all 
wastes are stored onsite and managed protectively until disposed of.  
Disposal options vary by waste type.  Low-level radioactive waste may 
be safely disposed of onsite at LANL or at an offsite facility.  Mixed 
low-level radioactive waste will be disposed of offsite at a facility that 
meets standards for both radioactive and hazardous wastes.  Transuranic 
waste will be transported to WIPP.  All disposal facilities are designed and 
operated in accordance with standards developed specifically for the waste 
type accepted.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

95-2 NNSA notes the commentor’s statements regarding the Treaty on the 
Non-Proliferation of Nuclear Weapons.  The U.S. is a signatory of the 
Treaty on the Non-Proliferation of Nuclear Weapons and is in compliance 
with the treaty and other international treaties that generally promote 
nonproliferation or specifically require a reduction in the U.S. nuclear 
weapons stockpile.  The U.S. is currently reducing its overall stockpile 
size.  Operations at LANL that support NNSA’s mission to ensure a safe 
and reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

95-3 NNSA notes the commentor’s opposition to increasing the number of 
nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for additional information.

95-1

95-2

95-3
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96-1 As the commentor implies, LANL’s location was selected during World 
War II because of its isolation.  The continuing mission of LANL, starting 
at that time, has been support of the U.S. nuclear weapons program.  As 
the needs of the U.S. weapons program have changed, so has the role 
LANL serves in the program.  As announced in the ROD for the Final 
Programmatic Environmental Impact Statement for Stockpile Stewardship 
and Management (DOE/EIS-0236), LANL was selected as the location 
for re-establishment of a pit fabrication capability partly because of 
the existing facilities and capabilities (61 FR 68014).  NNSA is aware 
of the potential for wildfire and has undertaken an ongoing wildfire 
hazard reduction and forest health improvement program, including 
extensive forest thinning, to reduce wildfire risk.  Chapter 5 of the SWEIS 
describes the air, water, and other types of impacts associated with the 
three alternatives for operating LANL.  As summarized in Chapter 3, 
Table 3–19, LANL operations are not expected to result in major 
detrimental impacts to the environment.

96-1
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96-2 Environmental impacts associated with past operations of Rocky Flats 
are not the subject of the SWEIS.  The interim levels of pit production 
proposed at LANL are much lower than were conducted at Rocky Flats.  
Chapter 4, Table 4–26, shows that the cancer incidence and mortality 
rates in counties around LANL are comparable to those of the rest of the 
United States.  Chapter 5, Section 5.6, presents radiological emissions and 
population radiation dose data associated with projected operations.  All 
projected doses are a small fraction of the dose from normal background 
radiation received by the population in and around LANL.

96-3 DOE currently stores transuranic wastes in both above- and below-ground 
configurations in TA-54.  These wastes include “newly generated” waste 
as well as legacy transuranic wastes that were generated after 1970, but 
before a transuranic waste disposal facility was available.  There is an 
ongoing program to characterize and prepare these wastes for shipment 
to WIPP.  As discussed in Appendix H, Section H.3, a program giving the 
highest priority to shipping transuranic wastes that present the greatest risk 
in the event of an accident is followed at LANL.  NNSA intends to ship 
all of the LANL legacy transuranic waste to WIPP over the next 10 years.  
Risks associated with transporting these wastes and of accidents while 
the wastes remain in storage are addressed in Chapter 5, Sections 5.10 
and 5.12.  To mitigate the potential of a fire affecting LANL facilities, a 
forest thinning program has been implemented as discussed in Chapter 4, 
Section 4.1.2.

 Wastes buried prior to 1970 are being addressed through the 
environmental restoration program at LANL.  Chapter 2, Section 2.2.6 
describes the progress that DOE has made in conducting its environmental 
restoration program at LANL.  Since the early 1990s, when LANL 
staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.    Appendix I presents options 
and environmental analyses for conducting future remediation activities 
at LANL primarily related to the Consent Order that was entered into on 
March 1, 2005.  These analyses address LANL waste disposal sites and 
other contaminated areas, including canyons, and provide environmental 
impact information to facilitate future environmental restoration decisions 
to be made by DOE and the State of New Mexico.  Section I.3.4.1 
summarizes technologies for remediation of groundwater, and directs the 

96-2

96-3
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reader to additional information sources.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of other 
actions analyzed in the SWEIS.

96-4 NNSA notes the commentor’s concerns regarding the possible spiritual 
and psychological effects of living near U.S. nuclear weapons facilities.  
Spiritual and psychological effects, however, are not within the scope of 
the SWEIS.  Studies regarding the psychological impacts of living near a 
DOE facility have not been conducted and DOE has no plans to perform 
such studies.  There are also no studies that link teenager suicide rates to 
DOE operations.  DOE recognizes that teenager suicide is a complicated 
national and local social issue and has provided grants in the past to local 
organizations to promote free suicide prevention counseling.

96-5 In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in areas promoted by the 
commentor.  These research areas are part of current operations and as 
such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

96-1
cont’d
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97-1 NNSA notes the commentor’s opposition to any plutonium pit production 
at LANL.  The waste numbers stated in the comment are the projections of 
waste generated for all routine operations under the Expanded Operations 
Alternative.  Not all of this waste would be disposed on site; transuranic 
waste would be disposed at WIPP and most chemical wastes are shipped 
offsite for treatment and disposal.  Chapter 5 of the SWEIS analyzes the 
environmental impacts of LANL construction and operations, including 
pit production and resulting waste generation and storage.  LANL 
operations are in compliance with regulations that protect public health 
and the environment and, based on the SWEIS analyses, would continue 
to be in compliance even under the Expanded Operations Alternative.  
LANL has monitoring programs that sample air, water and soils, and the 
results are reported in annual environmental surveillance reports.  Refer 
to Section 2.6, Offsite Contamination, of this CRD for more information 
related to the concerns raised in this comment.  Regarding increased 
security risk, DOE gives high priority to the safety and security of all of its 
facilities.  Security is an integral consideration in the designs and operating 
procedures for new and existing DOE facilities.  Chapter 4, Section 4.6 
has been revised to include additional discussion of the measures taken to 
protect assets at LANL.

97-2 LANL staff conducts a wide range of tests involving depleted uranium 
to fulfill its nuclear weapon stockpile stewardship and development 
responsibilities.  High explosives are detonated in close proximity 
to depleted uranium in order to observe the impact of detonation on 
depleted uranium.  However, there are no experiments or activities at 
LANL that would involve the burning of depleted uranium.  LANL staff 
has tested new techniques to reduce emissions of depleted uranium and, 
as stated in the SWEIS Chapter 5, Section 5.4.1.1, has significantly 
reduced particulate emissions by using aqueous foam during these 
tests.  Moreover, as stated in Sections 5.4.1.1 and 5.14.3, the use of an 
enhanced containment around these tests would also significantly reduce 
air and water releases to the environment.  Tabulated data in Chapter 4, 
Section 4.4.3.1, show that measured uranium air concentrations around 
LANL from 1999 through 2005 were 0.01 to 0.3 percent of the applicable 
U.S. Environmental Protection Agency limit.  Refer to Section 2.10, 
Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility, of this CRD for additional information.

97-1

97-2
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97-3 New construction at LANL is subject to existing DOE orders and 
standards for seismic concerns.  Different construction requirements are 
imposed for new structures in accordance with site locations relative 
to known fault lines, and in accordance with the planned future use of 
the structure.  Seismic characteristics of the LANL environment are 
described in Chapter 4, Section 4.2.2.3, of the SWEIS.  Consistent with 
NEPA guidelines, the SWEIS analyzes a spectrum of accidents that is 
representative and bounding for all potential accidents.  In the event of 
an accident that is not been explicitly addressed in the SWEIS, there is 
reasonable assurance that the impacts of any such accidents to workers and 
the public are no greater than those that have been analyzed.  The impacts 
from postulated facility accidents including earthquakes are described 
in Chapter 5, Section 5.12.  Following the NEPA process but prior to the 
design, construction and operation of new facilities, safety studies in the 
form of Hazards Assessment Documents and Safety Analysis Reports that 
include seismic risks would be prepared to address a more comprehensive 
set of accidents.  The results of these safety studies would be incorporated 
into facility design and operations to ensure protection of the health and 
safety of workers and the public.

97-4 NNSA notes the commentor’s concern regarding the funding priorities 
of the U.S. Government.  The U.S. Congress and the President are 
responsible for determining funding priorities for government programs.  
Determining funding priorities is not within the scope of the SWEIS, 
which evaluates the environmental impacts of the alternatives for LANL 
operations.

97-3

97-4
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98-1 NNSA notes the commentor’s opposition to all plutonium pit production 
at LANL.  The waste numbers stated in the comment are the projections 
for all routine operations under the Expanded Operations Alternative.  
Not all of this waste would be disposed on site; transuranic waste 
would be disposed at WIPP and most chemical wastes are shipped 
offsite for treatment and disposal.  Chapter 5 of the SWEIS analyzes the 
environmental impacts of LANL operations, including pit production 
and resulting waste generation and disposal.  LANL operations are 
in compliance with regulations that protect public health and the 
environment, and, based on the SWEIS analyses, would continue to be 
in compliance even under the Expanded Operations Alternative.  LANL 
has monitoring programs that sample air, water and soils, and the results 
are reported in annual environmental surveillance reports.  Refer to 
Section 2.6, Offsite Contamination, of this CRD for more information 
related to the concerns raised in this comment.  Regarding increased 
security risk, DOE gives high priority to the safety and security of all of its 
facilities.  Security is an integral consideration in the designs and operating 
procedures for new and existing DOE facilities.  Chapter 4, Section 4.6, 
has been revised to include additional discussion of the measures taken to 
protect assets at LANL.

98-2 There are no experiments or activities at LANL that would involve the 
burning of depleted uranium.  LANL staff conducts a wide range of 
tests involving depleted uranium to fulfill its nuclear weapon stockpile 
stewardship and development responsibilities.  High explosives are 
detonated in close proximity to depleted uranium in order to observe the 
impact of detonation on depleted uranium.  Tabulated data in Chapter 4, 
Section 4.4.3.1, show that measured uranium air concentrations around 
LANL from 1999 through 2005 were 0.01 to 0.3 percent of the applicable 
U.S. Environmental Protection Agency limit.  LANL staff have tested 
new techniques to reduce emissions of depleted uranium, and, as stated 
in Chapter 5, Section 5.4.1.1, has significantly reduced particulate 
emissions by using aqueous foam during these tests.  Moreover, as stated 
in Sections 5.4.1.1 and 5.14.3, the use of an enhanced containment around 
these tests would also significantly reduce releases to the environment.  
Refer to Section 2.10, Depleted Uranium and the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility, of this CRD for additional 
information.

98-1
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98-3 The SWEIS does not include any proposals for the construction of new 
pit manufacturing facilities.  Based on their use, existing LANL structures 
may be retrofitted and upgraded, as necessary and appropriate, or their 
operations may be limited to meet current seismic standards.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this 
CRD for additional information regarding a new pit manufacturing 
facility.  The impacts of accidents, including those occurring as a result of 
seismic activity, are addressed in Chapter 5, Section 5.12, of the SWEIS.  
NNSA is working to prepare all stored and newly generated transuranic 
waste for shipment to the WIPP.  Shipment rates to WIPP have increased 
significantly over past years and this progress is expected to continue 
with a commensurate reduction in waste stored above ground.  Refer to 
Section 2.7, Waste Management, of this CRD for additional information.

98-4 NNSA notes the commentor’s desire for activities at LANL to be focused 
on areas other than those related to nuclear weapons production, especially 
on cleanup of the LANL site.  In addition to LANL’s primary mission 
of supporting the Stockpile Stewardship Program, research is conducted 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information

 Chapter 2, Section 2.2.6, of the SWEIS describes progress made by NNSA 
in conducting its environmental restoration program at LANL.  Since 
the early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Continuation of cleanup activities at a pre-Consent Order level is included 
in the No Action Alternative, while actions necessary to comply with the 
Consent Order are evaluated under the Expanded Operations Alternative.  
As stated in Section 1.4 of the SWEIS, however, NNSA intends to 
implement actions necessary to comply with the Consent Order regardless 
of whether it implements other actions analyzed under the Expanded 
Operations Alternative.  For more information about proposed activities in 
support of the Consent Order, refer to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD.

98-2
cont’d

98-3
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99-1 NNSA notes the commentor’s concerns regarding the potential effect 
pit production would have on safety at LANL.  Public and worker 
health are of paramount importance and take precedence over all other 
activities including pit production at LANL.  NNSA and its operating 
contractors have internal organizations dedicated to safe operation of its 
nuclear facilities.  DOE has issued regulations, standards, and guidance 
for nuclear facility operations including requirements for performance 
of safety evaluations and risk assessments which become the basis 
for facility operating parameters.  The DOE goal is to eliminate any 
accidents and these regulations and standards of operations reduce the 
likelihood of accidents, but do not eliminate them completely.  Regarding 
the filtering of radiological air emissions, DOE, together with the 
Defense Nuclear Facilities Safety Board, has been strengthening its 
high-efficiency particulate air filter program for several years through 
formal recommendations (DNFSB 1999, 2000, 2004).  DOE-STD-3020 
requires acceptance testing of high-efficiency particulate air filters that 
are intended for use in DOE nuclear facilities (DOE 2005c).  The Nuclear 
Air Cleaning Handbook (DOE 2003b) was reviewed, updated, and 
reaffirmed in accordance with a Defense Nuclear Facility Safety Board 
recommendation (DNFSB 2000).  This handbook is used by NNSA to 
ensure that permanent programs are institutionalized and are in place to 
test and maintain high-efficiency particulate air filter performance.  

 Chapter 4, Section 4.6.3, of the SWEIS contains a discussion of accidents 
and safety at LANL facilities.  The LANL contractor applies lessons 
learned from past accidents to improve overall safety performance.  
LANL staff takes actions in the areas of procedures, training, inspection, 
and component upgrading and replacement in order to address the root 
causes of accidents and preclude their recurrence.  In addition, Congress 
established the Defense Nuclear Facilities Safety Board to provide 
independent safety oversight of the NNSA nuclear weapons complex.  
The Defense Nuclear Facilities Safety Board reviews safety issues 
and prepares reports regarding the safety of nuclear weapons complex 
facilities, which are submitted to NNSA.  NNSA and the LANL contractor 
review the reports and respond with commitments to update and improve 
safety systems and safety basis documentation.  Refer to Section 2.13, 
Recommendations of the Defense Nuclear Facilities Safety Board, of this 
CRD for more information.  In making a decision on the operating level of 

99-1

99-2 
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LANL, the NNSA Administrator will take into consideration the potential 
impacts of accidents as addressed in Chapter 5, Section 5.12, of the 
SWEIS.

99-2 NNSA notes the commentor’s concerns regarding the size of the nuclear 
weapons stockpile.  The U.S. has signed a number of international 
treaties to reduce its nuclear weapons stockpile and is currently reducing 
its stockpile in compliance with these treaties.  The number of nuclear 
weapons needed to maintain a credible deterrence is a political and 
strategic issue addressed outside the scope of the SWEIS, which focuses 
on evaluation of the environmental impacts of alternatives for operations 
at LANL.  As stated in Chapter 1, Section 1.3.3, of the SWEIS, as part 
of the Expanded Operations Alternative, NNSA has proposed to increase 
the production of pits from 20 pits to up to 80 pits per year, with the goal 
of producing 50 certified pits per year.  NNSA estimates that 50 certified 
pits per year are needed to meet the near-term needs of the Stockpile 
Stewardship Program.

99-2
cont’d
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From: Cathie Sullivan [mailto:cathiesullivan@att.net] 
Sent: Thursday, September 28, 2006 10:28 AM
To: LANL_SWEIS
Subject: DSWEIS attached comment

Dear Ms Withers,
Please see attachment for our DSWEIS comment. We appreciate the time extension 
for comments. Outside of NEPA processes the public has little opportunity to 
know/comment on Lab activities. DOE oversight has become more critical than 
ever considering Linton Brook’s Memo to site managers to back off on non nuclear 
oversight. This is in particularly a concern of ours regarding the BSL3.
Cathie Sullivan

Comment side of this page intentionally left blank.
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100-1 100-1 As stated in the Summary and in Chapter 1 of the SWEIS, historical 
differences in the plutonium inventory are not within the scope of the 
SWEIS.  LANL materials control and accountability procedures are in 
compliance with DOE Orders.  In a letter to the president of the Institute 
for Energy and Environmental Research dated February 28, 2006, the 
NNSA Administrator replied to recent allegations of the accounting 
discrepancy of plutonium at LANL (NNSA 2006a).  This apparent 
discrepancy is a result of the different tracking and reporting procedures 
for site security and for waste management organizations.  Comparison 
of the information contained in the two systems cannot be used to draw 
conclusions about the control and accountability of special nuclear 
material.



Commentor No. 100 (cont’d):  Cathie Sullivan 
and Caron Balkany, Esq.

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-169

100-1
cont’d
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Commentor No. 101:   David Burnbaum and  Terry Blackman

September 3, 2006

Yes,
My name is David Burnbaum and my wife is Terry Blackman, and we both 
want it to be known that we absolutely morally and politically oppose the 
construction or repair of any nuclear weapons anywhere in the world, and 
that we certainly don’t want this work to happen anywhere near where we 
live or where our children are growing up.
And that we know that there is no doubt that this plan, to begin the 
construction of pits here in New Mexico at Los Alamos, is a ridiculously 
dangerous and stupid plan.
So, we would very much appreciate it if you would call the whole thing 
off.
Thank you.
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101-1 NNSA notes the commentors’ opposition to pit production and the 
management of the nuclear weapons stockpile.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

101-1



Commentor No. 102:   Patricia J. Manion, SL Ph.D.

From: Patricia J Manion [mailto:pjsl@juno.com] 
Sent: Sunday, September 10, 2006 1:17 PM
To: LANL_SWEIS
Cc: pegheart1@msn.com
Subject: For your report

September 10, 2006
Ms Elizabeth Withers
The public hearing I attended at Santa Fe Community College concerning the 
proposed increased nuclear production at the Los Alamos National Laboratory 
(LANL) was excellent in terms of the clear testimony so many well-informed citizens 
presented.  Unfortunately those presentations will not be fully represented in your 
monstrously long report and may even fall through the cracks among so much 
blather.  
LANL is proposing to quadruple its nuclear production from 20 plutonium pits 
- triggers for nuclear weapons - to 80 pits per year.  The concerns of citizens of 
Santa Fe and the whole of New Mexico that this move will have long-term impacts 
on the health of surrounding communities, lab workers, water resources and the 
environment pales when we look at the detrimental  impact  it will have on the whole 
international movement for solving disputes through peaceful efforts that do bring 
results. 
The Department of Energy (DOE) and the National Nuclear Security Administration 
(NNSA) has held three public hearings in northern New Mexico on the LANL Site-
Wide Environmental Impact Statement or SWEIS. But why have you not engaged 
the broader diplomatic community, inquiring just how helpful or detrimental your work 
at LANL is for improving conditions in the world?
It is hard to believe that there is any interest at all in fostering a peaceful, war-less 
world.  All one can surmise is that this effort is to keep the military war complex alive 
and engaged in every corner of the world. Do you have any competent thinkers 
among SWEIS that have noticed that war- building has never done anything but 
foster more antipathy and keeps the world embroiled in multiple confl icts around the 
globe while the US war industries continue to make a “killing” in $s while millions 
die? Die for what?  Discontinue the charades of open meetings and sit down and 
think through how you can persuade the US president and congress to take a 
different tack that could lead the world to cooperation in building a better existence 
for everyone.  LANL is not making anyone safe but is has been and is taking the 
world to disaster.  Wake up! 
Patricia J Manion SL PhD
417 Hillide Avenue
Santa Fe, NM 87501
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102-1 This CRD presents the comments received by NNSA including oral 
comments provided at public hearings or by phone and those submitted 
in writing.  NNSA considers all of these comments and addresses them 
within the context of NEPA.  Thus, responses to the major issues that 
emerged from the public comments received as well as the individual 
comments are addressed in this volume.  Where appropriate, changes have 
been made to the LANL SWEIS.  Methods other than the NEPA process 
are appropriate for Administration officials or private citizens to influence 
U.S. international policy.  See additional discussion in Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, and Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD.

102-2 NNSA notes the commentor’s statement regarding international peace 
efforts.  It is not within the scope of the SWEIS.

102-3 NNSA is responsible for implementing missions assigned by the President 
and Congress.  This SWEIS has been prepared to assess the environmental 
impacts of implementing those NNSA mission activities assigned to 
LANL.  See additional discussion in Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD.

102-4 NNSA notes the commentor’s opinion regarding military conflicts and the 
“war industry.”  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.

102-1

102-3

102-2

102-4

102-1
cont’d

102-3
cont’d



Commentor No. 103:   Virginia W. Ikeda

From: Ginger Ikeda [mailto:ikedafam@bujindesign.com] 
Sent: Saturday, September 09, 2006 5:01 PM 
To: LANL_SWEIS 
Subject: proposal to increase production 

Attn: Ms. Elizabeth Withers, Offi ce of Environmental Stewardship 
I am writing regarding the LANL Site-Wide EIS, in which there is a proposal to ramp 
up production of nuclear “pits”.  As a USA citizen by birth, I want to express my 
complete dismay and alarm!  The down-side to nuclear proliferation in all countries, 
including this one, is enormous...  an immediate one, the dangerous waste, for 
which there is no safe disposal solution - ever.  There are moral issues, concerning 
the destruction of life, either by direct or indirect means.  I could go on.  The upshot 
is that the USA has a responsibility to take the lead in disarmament and non-
proliferation.  
I am totally opposed to the proposal mentioned above, and I hope you will consider 
my comments. 
Sincerely, 
Virginia W. Ikeda 
3320 15th St. 
Boulder, CO 80304 
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103-1 NNSA notes the commentor’s opposition to increasing pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

103-2 LANL operations generate radioactive waste, which is safely stored onsite 
until disposed of.  Disposal options vary by waste type and facility waste 
acceptance criteria.  Low-level radioactive waste may be safely disposed 
of at LANL or at an offsite facility.  Mixed low-level radioactive waste 
is treated and disposed of offsite at facilities that meet standards for both 
radioactive and hazardous wastes.  Transuranic waste is transported to 
WIPP.  All disposal facilities are designed and operated in accordance with 
standards developed specifically for the waste type accepted.

103-1

103-2

103-1
cont’d



Commentor No. 104:   Velva Jones

From: VELVA JONES [mailto:jonesy1@spro.net] 
Sent: Friday, September 01, 2006 12:49 PM 
To: Withers, Elizabeth 
Cc: senator_bingaman@bingaman.senate.gov 
Subject: Increased Bomb Production; Draft LANL SWEIS Comments 

To Whom It May Concern: 
It is my understanding that the DOE and NNSA have refused to have public meetings 
in Albuquerque regarding the possibility of increased bomb production at Los Alamos. 
Those people are only 60 miles downstream from Los Alamos; regardless of their 
opinion on the matter, they have a right to comment. Increased pit production at 
LANL could result in devastating long-term impacts to the health of surrounding 
communities, lab workers, drinking water, the environment, and on international 
peace-keeping efforts. People have a right to comment on this proposal that may 
have a signifi cant impact on their futures. 
This matter affects all U.S. taxpayers. Citizens need to be made aware of the 
proposal and the cost. Many people don’t even realize that we’re still making nuclear 
bombs or that we already have a huge stockpile! The United States government has 
not yet properly addressed the Downwinder issues resulting from the nuclear fallout 
of the 1950s and 1960s, and one fear is that increased nuclear bomb production will 
result in renewed testing. We all know what the effects of that action would be! 
The multi-billion dollar costs of weapons programs such as this deprive citizens of 
health care, education, a clean environment and fosters a new international arms 
race. 
The taxpayers who would be paying for this program are the same people who pay 
your wages. They have a right to make their wishes known! 
Velva Jones 
PO Box 694 
Eagle, Idaho 83616 
jonesy1@spro.net
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104-1 NNSA agrees with the commentor’s position that citizens of Albuquerque 
have a right to comment on the Draft SWEIS.  Although there were no 
public hearings in Albuquerque, other means of providing comment on 
the Draft SWEIS were provided, such as U.S. mail, e-mail, a toll-free 
telephone line, and a toll-free fax line.  It should be noted that all 
comments, whether written or provided orally, are given equal weight 
and consideration.  See Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD for more information.

104-2 Chapter 5 of the SWEIS addresses the environmental impacts of the 
Expanded Operations Alternative, which includes increased pit production.  
Impacts to the health of the public and employees, as well as impacts on 
groundwater and other media are all described.  The analysis in Chapter 5 
indicates that there would be only minor impacts as a result of increased 
pit production.  Analysis of the impact on international peace-keeping 
efforts is not included in the SWEIS, which focuses on the environmental 
impacts of carrying out the missions assigned to LANL by Congress and 
the President.

104-3 The focus of this SWEIS is to evaluate the environmental impacts of 
LANL operations.  The environmental impacts associated with past 
nuclear weapons testing are not within the scope of this SWEIS.  The U.S. 
currently has no plans to resume underground nuclear weapons testing, 
in keeping with international treaties.  Instead, NNSA is meeting its 
mission to maintain, monitor, and assure the performance of the nation’s 
nuclear weapons stockpile through advanced simulation and computing 
techniques.  The Metropolis Center, whose expansion is evaluated 
in Appendix J of the SWEIS, is a critical facility in providing these 
capabilities.

104-1

104-2

104-1
cont’d

104-3

104-1
cont’d



Commentor No. 105:   Robin Gay Wakeland

From: ROBIN G WAKELAND [mailto:rgwakeland4036@msn.com] 
Sent: Sunday, September 03, 2006 12:54 PM|
To: LANL_SWEIS
Subject: SWEIS comment

Los Alamos National laboratory should not manufacture plutonium pits; it should 
cease immediately current production and not engage in any further production; 
pit production is a violation of the Strategic Arms Limitation Treaty and threatens 
world security; further, it is unnecessary to our security, has no socially redeeming 
effects, and causes infl ation because it creates no benefi ts to society while spending 
taxpayers money; additionally, it creates pollution to air and water and soil which 
costs more taxpayers money to clean up; the government should spend money 
on manufacturing smokestack scrubbers which remove sulfur and other pollutants 
from factories and power plants and therefore make American manufacturing 
competitive internationally (effectively an ecologically redeeming government subsidy 
to American manufacturing) while cleaning up the air; precedents for this large scale 
government subsidy to American economy is the public water works project which 
brought water the San Joaquin valley for crop production (1st half 20th century) and 
the deeding of large tracts of public land to the railroad company for easement and to 
sell off for profi t, to build the transcontinental railroads, 19th century.
Robin Gay Wakeland
PO Box 29174
Santa Fe NM 87592
XXX-XXX-XXXX
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105-1 NNSA notes the commentor’s opposition to pit production at LANL.  
Operations at LANL are not in violation of the Strategic Arms Limitation 
Treaty or the Treaty on the Non-Proliferation of Nuclear Weapons.  
Stockpile stewardship capabilities at LANL are currently viewed by 
the United States as a means to further the Nation’s nonproliferation 
objectives.  U.S. confidence in its stockpile stewardship capabilities 
is likely to remain important in future arms control negotiations as 
the Nation moves to further reduce its overall stockpile size.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.  An analysis of the social implications and 
effects on inflation are not within the scope of this SWEIS, which focuses 
on evaluating environmental impacts.

105-2 NNSA notes the commentor’s concern regarding creation of additional 
pollution.  Refer to Chapters 4 and 5 of the SWEIS that describe the 
practices employed at LANL to limit the release of contaminants to the 
environment and the projected impacts from any releases that do occur.  
LANL staff monitor and document these results in annual environmental 
surveillance reports that are available to the public on the LANL website 
(www.lanl.gov/environment/all/esr.shtml).  LANL operations are 
conducted in compliance with all Federal and state laws and regulations 
regarding emissions of contaminants.

105-3 NNSA notes the commentor’s preference regarding the funding priorities 
of the U.S. Government.  The U.S. Congress and the President are 
responsible for determining the level of funding for government programs.  
This SWEIS evaluates the environmental impacts of the alternatives for 
continued operation of LANL.

105-1

105-2

105-3



Commentor No. 106:   Percyne Gardner

From: Percyne Gardner [mailto:kirk@newmexico.com] 
Sent: Wednesday, September 06, 2006 9:10 AM 
To: LANL_SWEIS 
Subject: Comment on Draft SWEIS for LANL 

Sept 6, 2006 
Comment on Draft SWEIS for Continued Operation of Los Alamos National 
Laboratory 

I object to LANL picking up where Rocky Flats left off.  How can we possibly be in 
the business of building plutonium pits to add to the present horrors of war?  Not to 
mention creating untold amounts of high-level radioactive waste with no place to put 
it!  This insanity must stop! 
LANL is so capable of moving into the non-lethal, non-bomb arena of technology.  It 
can become the leader in developing benefi ts for humankind, instead of the destroyer 
of humanity.  As a grandmother of nine, I pray LANL will continue to move towards 
peaceful possibilities such as nanotechnology for the benefi t of our children and 
grandchildren and the safety of our environment. 
Percyne Gardner 
837 Highland Drive 
Las Vegas, NM 87701 
XXX XXX XXXX
kirk@newmexico.com
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106-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

106-2 LANL operations do not generate high-level radioactive waste; waste 
types generated and managed at LANL are described in Chapter 4, 
Section 4.9.  Disposal options vary by waste type, but all disposal facilities 
are designed and operated in accordance with standards developed 
specifically for the waste type accepted.

106-3 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

106-1

106-2
106-1
cont’d
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Commentor No. 107:   Dee Homans and  Andrew Davis

From: Andrew Davis/Dee Homans [mailto:davhom@cybermesa.com] 
Sent: Tuesday, September 05, 2006 3:36 PM 
To: LANL_SWEIS 
Subject: draft EIS/our comments 

To whom it concerns at the NNSA: 
We are totally opposed to the expansion of plutonium pit production that is being 
considered in the draft EIS for LANL’s continued operation. There will be increased 
health and safety risks for all New Mexicans as well as the psychological and moral 
distress due to our continuing involvement in the production of weapons of mass 
destruction.We as well as our children have grown up in the shadow of “the bomb”, 
afraid of the possibility of human-caused annihilation of 100s of thousands of people 
and the destruction of entire ecosystems due to our actions. The hypocracy that is 
involved in our country’s blatant disregard of the nuclear non-proliferation treaty and 
its continued role as a producer and purveyor of lethal weapons at the same time 
that we feel entitled to invade other countries whom we claim have weapons of mass 
destruction is appalling. We should instead be taking the  moral high ground and 
leading the world in an effort to dismantle nuclear weapons. We don’t need anymore! 
Let’s convert the lab’s mission into something which is life-affi rming.
 Sincerely, 
Dee Homans 
Andrew Davis 
P.O. 1354, 
Santa Fe, New Mexico 
87504 
XXX-XXXX
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107-1 NNSA notes the commentor’s opposition to expanding pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

107-2 NNSA notes the commentor’s concern regarding the potential health 
and safety risks from LANL operations.  Chapter 4, Section 4.6.1, of the 
SWEIS provides information on current cancer mortality and incidence 
rates in New Mexico and counties surrounding LANL.  Chapter 4, 
Table 4–26, shows that some cancer rates in the Los Alamos vicinity 
are lower than the national average and some are higher, which is 
typical of any area.  This section also presents information from the 
final LANL Public Health Assessment, issued on August 31, 2006, by 
the U.S. Department of Health and Human Services, Agency for Toxic 
Substances and Disease Registry, which determined that, “…there is no 
evidence of contamination from LANL that might be expected to result 
in ill health to the community,” and “…overall, cancer rates in the Los 
Alamos area are similar to cancer rates found in other communities” 
(ATSDR 2006).

 Chapter 5 of the SWEIS describes the environmental impacts of each of 
the three alternatives for continuing to operate LANL and includes the 
effects on surface waters, groundwater, and air.  Section 5.13 states that 
contamination from LANL or changes in Rio Grande flows are not likely 
to affect water quality.  In addition, a special pathways analysis has been 
added to Appendix C to address concerns regarding contamination of 
the Rio Grande.  The analysis shows that drinking water from the Rio 
Grande that could potentially be impacted by LANL is comparable to 
drinking water from the Jemez River, which is not downstream of LANL.  
The health impacts analysis uses air monitoring data to estimate dose to 
the population within a 50-mile (80-kilometer) radius of LANL.  The 
maximum projected annual population dose would be 36 person-rem 
under the Expanded Operations Alternative.  This dose would not be 
expected to result in any additional latent cancer fatalities in the affected 
population.  The psychological impacts and moral implications related to 
LANL operations are not within the purview of NEPA.

107-3 NNSA notes the commentor’s opinions regarding nuclear nonproliferation 
treaty compliance and U.S. foreign policy.  The U.S. is a world leader 
in the implementation of the Treaty on the Non-Proliferation of Nuclear 

107-1
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Weapons.  Operations at LANL that support the NNSA mission to ensure a 
safe and reliable nuclear stockpile are not in violation of the treaty.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

107-4 Cessation of NNSA’s core mission activities would be counter to national 
security policy as established by Congress and the President; therefore, 
ending these activities at LANL is not being considered for the LANL 
SWEIS.  Activities that support research of other initiatives important 
to the Nation are conducted at LANL.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.

Commentor No. 107 (cont’d):  Dee Homans and Andrew Davis



Commentor No. 108:   Timothy Long

From: Tim Long [mailto:nstoys@kitcarson.net] 
Sent: Tuesday, September 05, 2006 3:10 PM 
To: LANL_SWEIS 
Subject: Plutonium Pit Production 

Dear Ms Elizabeth Withers: 
I am writing to voice my opinion in opposition to any increase in nuclear weapons, 
research development or production. I am specifi cally opposed to the proposed 
expanded operations in the draft 2006 Site-Wide Environmental Impact Statement 
for LANL. This alternative will generate more toxic waste into our air and water and 
thus the Rio Grande. I am concerned that this project would violate the Nuclear Non-
Proliferation Treaty. 
Thank you for considering my comments. 
Sincerely, 
Timothy Long 
HC81 Box 617 
Questa, NM 87556 
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108-1 NNSA notes the commentor’s opposition to activities related to nuclear 
weapons research, development, or production at LANL, and specifically, 
the Expanded Operations Alternative.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

108-2 The potential environmental, health, and safety impacts of the continued 
operation of LANL under the three proposed alternatives are analyzed 
in Chapter 5 of the SWEIS, including management of radioactive 
and chemical wastes, monitoring of air emissions, and treatment or 
monitoring of wastewater discharged through National Pollutant Discharge 
Elimination System-permitted outfalls. The commentor is correct that 
the Expanded Operations Alternative would result in greater amounts of 
radioactive and chemical wastes as well as increased air emissions and 
wastewater discharges; but as demonstrated in the SWEIS, these increases 
can be safely managed. It should be noted that treated effluents do not 
normally flow directly into the Rio Grande, although surface waters may 
reach the river a few times a year during large precipitation events. Refer 
to Section 2.6, Offsite Contamination, of this CRD for more information.

108-3 Implementation of the Expanded Operations Alternative supports NNSA’s 
mission to ensure a safe and reliable nuclear stockpile and is not in 
violation of the Treaty on the Non-Proliferation of Nuclear Weapons.  
Stockpile stewardship capabilities at LANL are currently viewed by the 
U.S. as a means to further the Nation’s nonproliferation objectives and 
are likely to remain important in future arms control negotiations as 
the Nation moves to further reduce its overall stockpile size.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

108-1

108-2
108-3



Commentor No. 109:   Jose Griego, Ph.D.

From: Jose Griego [mailto:jose@nnmc.edu] 
Sent: Tuesday, September 05, 2006 1:27 PM
To: LANL_SWEIS
Subject: Illegal PIT production

I write to strongly oppose the production of nuclear PITs at LANL. As a life-long 
resident of northern New Mexico, it is my duty to leave a healthy community to my 
children and grandchildren. The proposed PIT production would add greater dangers 
to our environment, not to mention that you are painting a bigger target in northern 
NM for potential terrorist attacks. 
President Bush’s authorization of greater PIT production at LANL is illegal. Mr. 
Bush is a war criminal and a liar, and must be impeached. His violation of the 
US constitution is fl agrant and I oppose his mandates based on legal and ethical 
grounds. 
Jose Griego, Ph.D.
Embudo, NM 
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109-1 NNSA notes the commentor’s opposition to the production of nuclear 
pits at LANL.  The SWEIS evaluates the environmental impacts of three 
alternatives for LANL operations, all of which include pit production.  As 
the impact analysis in Chapter 5 shows, the impacts of pit production at 
LANL at any of the levels of operation do not result in large detrimental 
impacts to the environment.

 DOE gives high priority to the safety and security of all its facilities.  
Security and potential acts of sabotage are integral considerations 
in the designs and operating procedures for new and existing DOE 
facilities.  DOE considers the threat of terrorist attack to be real and has 
an established safeguards and security process it undertakes to assess 
facility vulnerabilities to various threats, including those from intentional 
destructive acts, such as acts of terrorism.

109-2 NNSA notes the commentor’s opinion regarding the legality of pit 
production.  Increasing pit production would violate no U.S. law or 
international treaty to which the U.S. is a party.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

109-1

109-2



Commentor No. 110:   Steven R. Spencer, Regional Environmental Offi cer, 
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110-1 NNSA acknowledges the U.S. Department of the Interior letter.110-1



Commentor No. 111:   Bernard R. Foy, Conservation Chair, 
and  Tom Taylor, President,  Sangre de Cristo Audubon Society

From: Bernard Foy [mailto:bdfoy@newmexico.com] 
Sent: Monday, September 04, 2006 7:40 PM 
To: LANL_SWEIS 
Subject: Comments on LANL SWEIS - Sangre de Cristo Audubon Society 

US Department of Energy 
National Nuclear Safety Administration 
Los Alamos Site Offi ce 
Attn: E. Withers 
Los Alamos, NM 
e-mailed to LANL_SWEIS@doeal.gov 
4 September 2006 
Ms. Withers: 
The Sangre de Cristo Audubon Society would like to submit the following comments 
as part of the public comment process for the Site-wide Environmental Impact 
Statement for Los Alamos National Laboratory. Since e-mail is still not completely 
reliable, we would appreciate a reply indicating that our comments have been 
received prior to the close of the period and that they will be considered. 
The Sangre de Cristo Audubon Society has about 1000 members throughout 
northern New Mexico, and we have been keenly interested in environmental 
stewardship at LANL. The draft SWEIS concerns us greatly because of impacts on 
the Mexican Spotted Owl that we feel are easily avoidable through basic planning. 
Appendix J describes a sub-project called the Security-Driven Transportation 
Modifi cations. The most alarming aspect of this project is summarized on p. J-32: 
“The new road would pass through portions of the core and buffer zones of the 
Sandia-Mortandad Mexican spotted owl Areas of Environmental Interest. Thus, the 
potential exists to impact Mexican spotted owls both directly (within the core zone) 
and indirectly (within both the core and buffer zones).” Other aspects of road-building 
for this project are also expected to disturb Spotted Owl habitat. 
We believe that LANL can easily satisfy its transportation needs across the site 
without disturbing ANY Spotted Owl habitat. We fi nd it diffi cult to believe that all 
reasonable alternatives to the proposed action have been investigated. Constructing 
new roads across canyons on the Pajarito Plateau is a very expensive undertaking 
that would waste taxpayer’s money, when an abundant network of roads across the 
site already exists. While we can understand the desire to re-route traffi c for security 
concerns, the most sensible road construction involves previously disturbed areas 
and routes primarily located on mesa tops. Appendix J does not indicate that either 
of these principles is being followed. 
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111-1 DOE continues to be concerned about threatened and endangered 
species at LANL.  To ensure protection of these species, DOE complies 
with the Threatened and Endangered Species Habitat Management 
Plan for the LANL site (see Chapter 4, Section 4.5, of the SWEIS).  
On February 21, 2006, DOE submitted to the U.S. Fish and Wildlife 
Service a biological assessment and request for formal consultation 
regarding proposed and ongoing activities analyzed in the LANL SWEIS 
(LANL 2006j).  This document was reviewed by the U.S. Fish and 
Wildlife Service, which issued its opinion in a series of letters to DOE 
(see Chapter 6).  Data from this biological assessment and the U.S. Fish 
and Wildlife Service responses to it were incorporated into the appropriate 
sections of this Final LANL SWEIS.  With respect to the bridges over 
Mexican spotted owl Areas of Environmental Interest that are required 
for Options A and B of the Security-Driven Transportation Modifications 
Project, the U.S. Fish and Wildlife Service concluded that it could not 
analyze the effects of the proposed actions because the exact locations and 
designs of the bridges had not been determined.  Thus, if either or both of 
these options were selected, the agency requested (see Chapter 6, U.S. Fish 
and Wildlife Service letter dated June 22, 2006) that DOE submit a new 
request for consultation after plans are finalized.  DOE will comply with 
this request.  This commitment will be included in the Mitigation Action 
Plan for actions selected for implementation in the Record of Decision 
supported by the SWEIS.

111-2 As discussed above, NNSA complies with the Threatened and Endangered 
Species Habitat Management Plan for the LANL site and will continue 
to consult with the U.S. Fish and Wildlife Service about the proposed 
project and auxiliary actions.  Use of the existing network of roads 
(essentially the No Action Option for the Project) would neither improve 
transportation flow within the Pajarito Corridor nor provide the needed 
security upgrades.  The proposed actions will ensure secured vehicular 
access to NNSA facilities within the Corridor while facilitating a 
pedestrian rather than vehicle-intensive campus environment that should 
be more compatible with area wildlife.  Implementation of the auxiliary 
actions would further improve traffic flow within LANL.  Construction 
of new bridges, roads, parking areas, and other structures would occur on 
the mesas—canyons will be spanned, not used for roadways—and, where 
possible, would occur within areas already disturbed by human activity.  

111-1

111-2



We take a dim view of a mitigation strategy that states that “activities will be 
restricted” during the breeding season. The risks of destroying a successful Spotted 
Owl nest site are simply too great. No “mitigation” strategies are as good as 
simply avoiding the disturbance in the fi rst place. We disagree that an acceptable 
compromise is to disturb potential habitat that is not currently occupied by the Owl, 
because today’s “potential” habitat is tomorrow’s occupied habitat. Even the most 
knowledgeable Spotted Owl experts cannot foresee which piece of habitat the bird 
will move to in future years. 
Appendix J clearly does not comprise a full environmental analysis of the Security-
Driven Transportation Modifi cations. It does not consider a range of alternative 
routes for the roads in question, and it does not analyze the impacts on wildlife 
comprehensively. In this regard, it is a hastily prepared, poorly constructed 
document. We therefore make the following recommendations. (1) The draft SWEIS 
should be modifi ed to indicate that any future disturbance of Mexican Spotted Owl 
habitat, for transportation purposes or any other, would entail the preparation of a 
complete and comprehensive Environmental Impact Statement that is a separate 
document from the current SWEIS. (2) The draft SWEIS should be modifi ed to 
indicate that every reasonable attempt will be made to AVOID disturbance of Spotted 
Owl habitat whenever possible, going above the planned practice of “mitigating” the 
damage from road construction. This would make it far more believable that LANL is 
practicing wise land stewardship and wildlife stewardship in the course of fulfi lling its 
mission. 
Thank you for the opportunity to comment on the LANL SWEIS. 
Sincerely, 
Bernard R. Foy, Conservation Chair 
Tom Taylor, President 
Sangre de Cristo Audubon Society 
e-mail: tn21tay@comcast.net and bdfoy@newmexico.com P.O. Box 22083 Santa 
Fe, NM 87502-2083 
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Appendix J, Section J.1.3.1, was revised to address the negative aspects of 
implementing the No Action Option.

111-1
cont’d

111-2
cont’d

111-1
cont’d



Commentor No. 112:   Laurie Dickerson Moreau

From: Laurie Dickerson [mailto:laurieintaos@earthlink.net] 
Sent: Monday, September 04, 2006 8:28 AM
To: LANL_SWEIS
Subject: LANL EXPANSION

Dear. Ms. Withers:
As a resident of Northern New Mexico, I an unequivocally opposed to ANY and ALL 
expansion of plutonium pit production at LANL.  Water is scarce here, and we should 
not be diverting it from home and agricultural uses for this purpose, nor shoudl we 
risk the water table here furhter by this expansion.  The risks to my health, and the 
health of all New Mexicans are not worth the current contamination we suffer in our 
air and water. Please do not turn LANL into a radioactive storage and waste dump 
facility.
Please instead clean up LANL; we should be focusing on alternative energies at 
LANL - we have the brain trust to do so, just apparently not the will nor vision.  
Laurie Dickerson Moreau
212 Los Rios Road
Arroyo Hondo, NM 87513
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112-1 NNSA notes the commentor’s opposition to pit production at LANL.  
The purpose for continued operation of LANL is to support NNSA’s 
core missions as directed by Congress and the President, which includes 
ensuring a safe and reliable nuclear stockpile.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed of at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent off-site for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal; and low-
level radioactive waste is either disposed of onsite at Area G or shipped 
offsite for disposal.  Refer to Section 2.7, Waste Management, of this CRD 
for additional information.

 Chapter 2, Section 2.2.6, of the SWEIS describes the progress that 
NNSA has made in conducting its environmental restoration program 
at LANL.  Since the early 1990s, when LANL staff identified over 
2,000 sites potentially requiring environmental remediation, progress has 
been made (and sites consolidated) such that only about 800 remain to be 
addressed.  Appendix I of the SWEIS presents options and environmental 
analyses for conducting future remediation activities at LANL primarily 
related to the Consent Order that was entered into in March 2005.  These 
analyses address LANL waste disposal sites and other contaminated 
areas and provide environmental impact information to facilitate future 
environmental restoration decisions that will be made by the New Mexico 
Environment Department.  Refer to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for additional information.

112-2 DOE and Los Alamos County have combined water rights of 
1,806 million gallons (6,836 million liters) per year, of which 542 million 
gallons (2,050 million liters) per year are allocated to DOE.  In recent 
years, the largest amount of water used by DOE and the County was 
1,515 million gallons (5,735 million liters) in 2000, when the Cerro 
Grande Fire occurred.  As shown in Chapter 4, Table 4–43, and discussed 
in Chapter 5, Section 5.8.2, LANL water usage is expected to remain 

112-1

112-1
cont’d

112-3

112-2
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Commentor No. 112 (cont’d):  Laurie Dickerson Moreau

below its 542 million gallons (2,050 million liters) per year allotment.  
Green building requirements encouraging state-of-the-art strategies 
for sustainable site development, water savings, energy efficiency, and 
material selection will reduce water use for new facilities that replace 
older buildings.

112-3 NNSA notes the commentor’s concern regarding the potential health 
impacts of LANL operations.  Chapter 4, Section 4.6.1, of the SWEIS 
provides information on current cancer mortality and incidence rates in 
New Mexico and counties surrounding LANL.  Chapter 4, Table 4–26, 
shows that some cancer rates in Los Alamos vicinity are lower than the 
national average and some are higher, which is typical of any area.  This 
section also presents information from the final LANL Public Health 
Assessment, issued on August 31, 2006, by the U.S. Department of Health 
and Human Services, Agency for Toxic Substances and Disease Registry, 
which determined that, “…there is no evidence of contamination from 
LANL that might be expected to result in ill health to the community,” and 
“…overall, cancer rates in the Los Alamos area are similar to cancer rates 
found in other communities” (ATSDR 2006).  Chapter 5 of the SWEIS 
describes the environmental impacts of each of the three alternatives for 
continuing to operate LANL and includes the effects on surface waters, 
groundwater, and air.  Chapter 5, Section 5.13, states that contamination 
from LANL or changes in Rio Grande flows are not likely to affect 
water quality.  In addition, a special pathways analysis has been added 
to Appendix C to address concerns expressed regarding contamination 
of the Rio Grande.  The analysis shows that Rio Grande water that could 
potentially be impacted by LANL is comparable to drinking water from 
the Jemez River, which is not downstream of LANL.  The health impacts 
analysis uses air monitoring data to estimate dose to the population within 
a 50-mile (80-kilometer) radius of LANL.  The maximum projected 
annual population dose would be 36 person-rem under the Expanded 
Operations Alternative.  This dose would not be expected to result in any 
additional latent cancer fatalities in the affected population.



Commentor No. 113:   Ellen Brodsky

From: Ellen Brodsky [mailto:ellenbro@laplaza.org] 
Sent: Monday, September 04, 2006 3:38 AM
To: LANL_SWEIS
Subject: Public Comment

As a citizen of New Mexico I oppose the expanded operations alternative proposed 
by DOE for a number of reasons, including but not limited to the following:
1. Los Alamos National Laboratories is situated on three major fault lines. The draft 
SWEIS has not incorporated recent seismic data indicating that seismic activity is 
due soon. A 2006 seismic hazard study is due to be released this year. DOE should 
wait for the results of that study before making any proposals.
2. Although DOE wants to increase operations, it has cut its requiest for 
environmental cleanup at LANL for fi scal yar 2007 of about $55 million. There are 
already over 18 million cubic feet of waste buried in unlined pits, shafts and trenches 
at LANL. DOE will expand the low-level radioactive waste dump by 70 acres this 
fall. The fact that DOE is cutting its budget for cleanup at the same time that it is 
signifi cant looking to expand its waste emissions indicates that their priorities do not 
lie in protecting the health, welfare and environment of New Mexico residents.
3. The country does not need more nuclear weapons. We already have enough to 
blow up any enemy (maybe the world). We need to invest in renewable energy and 
cleanup technologies for the toxins already created by LANL.
Thank you for your consideration.
Ellen Brodsky
PO Box 1102
Taos, NM 87571
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113-1 An update to the seismic hazard analysis was completed in 2007 
(LANL 2007).  Seismic activity at LANL is described in Chapter 4, 
Section 4.2.2.3, and in the 2007 seismic hazard analysis report 
(LANL 2007).  The estimated human health impacts from postulated 
facility accidents at LANL, including earthquakes, are described in 
Chapter 5, Section 5.12, and Appendix D, Section D.4.  These sections 
also include a discussion of the significance of the updated understanding 
of seismic hazard from the 2007 seismic hazard analysis report.

 The new geological information in the 2007 seismic hazard analysis report 
has been interpreted as indicating that the seismic hazard at LANL is 
greater than previously understood.  The relevance of the seismic hazard 
to facility accidents will undergo a rigorous and thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 
facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 
technically acceptable, provide a basis for continued safe operation of 
facilities.

 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns and 
take into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks. The results of these 
safety studies would be incorporated into facility design and operations to 
ensure protection of the health and safety of workers and the public.

113-2 NNSA notes the commentor’s concern regarding the funding priorities 
of the U.S. government.  Funding decisions for LANL will be made by 
Congress and the President, and are not within the scope of this SWEIS, 
which evaluates the environmental impacts of the alternatives.  The 
Record of Decision for the 1999 SWEIS documented the DOE decision to 
continue on site disposal of low-level radioactive waste at LANL, and to 
expand disposal capacity by up to 72 acres (29 hectares) (64 FR 50797).  
Chapter 2, Section 2.2.6, of the SWEIS describes the progress DOE has 
made in conducting its environmental restoration program at LANL.  
Appendix I of the SWEIS presents options and environmental analyses 
for conducting future remediation activities at LANL primarily related 

113-1

113-2
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Commentor No. 113 (cont’d):  Ellen Brodsky

to the Consent Order that was entered into in March 2005.  These 
analyses address LANL waste disposal sites and other contaminated 
areas, and provide environmental impact information to facilitate future 
environmental restoration decisions to be made by DOE and the New 
Mexico Environment Department.  NNSA intends to implement actions 
necessary to comply with the Consent Order regardless of whether it 
implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for additional information.

113-3 As indicated in Chapter 1, Section 1.2, of the SWEIS, the purpose of 
the continued operation of LANL is to support NNSA’s core missions as 
directed by Congress and the President, which includes ensuring a safe 
and reliable nuclear stockpile.  This does not entail adding more nuclear 
weapons, but maintaining the existing stockpile.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.  In addition to its national security mission, however, 
LANL currently conducts research in the areas of renewable energy and 
environmental cleanup technologies.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.



Commentor No. 114:   Frances Christ

From: Frances Christ [mailto:mfchrist@optonline.net] 
Sent: Tuesday, September 12, 2006 6:52 PM
To: LANL_SWEIS
Subject: Opposed to NNSA’s proposals

I am strongly opposed to the NNSA’s proposal to increase the production of 
plutonium pits, radioactive bomb wastes that will be transported on New Mexican 
highways, increase the storage capacity of materials such as plutonium, and expand 
the mission of LANL’s new plutonium lab.
All of these actions are highly detrimental - they make peaceful arbitration less likely 
to be chosen in times of confl ict, they increase damage to the environment, and they 
increase the danger of a terrorist threat.
Sincerely,
Frances Christ
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114-1 NNSA notes the commentor’s opposition to NNSA’s proposal to 
increase the production of plutonium pits.  The SWEIS addresses three 
alternatives for continued operation of LANL, none of which includes a 
new plutonium lab.  Chapter 5 of the SWEIS describes the environmental 
impacts of pit production and resulting waste generation and disposal.  
While increased pit production would result in increased transuranic 
waste generation and transportation of this waste to WIPP, the impacts 
are expected to be minimal.  Regarding a terrorist threat, DOE gives high 
priority to the safety and security of all its facilities.  Security and potential 
acts of sabotage are integral considerations in the designs and operating 
procedures for new and existing DOE facilities.  DOE considers the threat 
of terrorist attack to be real and has an established safeguards and security 
process it undertakes to assess facility vulnerabilities to various threats, 
including those from intentional destructive acts, such as acts of terrorism.

114-1



Commentor No. 115:   Beryl Schwartz

From: Beryl Schwartz [mailto:berylls@taosnet.com] 
Sent: Tuesday, September 12, 2006 1:50 PM \
To: LANL_SWEIS 
Subject: Written comment on draft SWEIS 

Public comment on 2006 LANL SWEIS by Beryl Schwartz, Taos, New Mexico: 
The range of alternatives in the current LANL SWEIS from which the public is asked 
to choose presents no alternative to the present business as usual, a business which 
puts local communities in northern New Mexico and the world at a unacceptable risk. 
Each alternative for the manufacture plutonium pits leads to restarting a nuclear arms 
race, exaggerated and accelerated in the expanded alternative to greatly expand pit 
production which also produces increased nuclear waste and increases radioactive 
pollutants contaminating water and land, and further hazards in the event of a quake 
or wildfi re. 
Even with No Change, LANL would continue to explode over four tons of depleted 
uranium into the atmosphere during procedures innocuously named in the SWEIS as 
“expending” in “dynamic” or “hydrodynamic” tests. Such dispersal of DU into the air 
of northern New Mexico further contaminates the air, water, and soil of it’s pueblos, 
villages, towns and cities and is not only irresponsible but criminal, particularly as 
other countries have recognized and acknowledged the danger of DU and have 
stopped its use. Furthermore, according to former Livermore physicist Marion Fulk, 
DU when exploded decimates into nano particles of uranium oxides and nitrides as 
essentially weightless as the earth’s atmosphere, upon whose winds it can travel 
the world over. When inhaled these radioactive, poisonous heavy-metal uranium 
particles, capable of catalyzing cell disintegration, can travel and set up camp 
anywhere in the body, causing, among various other illnesses, cancer and birth 
deformities. LANL’s explosion of DU is a danger not only to the people of northern 
New Mexico, but to people worldwide, now and forever. 
LANL purports that their major mock nuclear tests are merely for “Stockpile 
Stewardship.” However, NNSA head, Linton Brooks, avidly promotes a new 
generation of “usable nukes”-- nuclear bunker busters and mini-nukes and whatever 
other diabolically irresponsible creations LANL’s minds are hatching, and a new 
nuclear bunker buster has already entered the US arsenal during the regime of 
Stockpile Stewardship, inviting other countries to do the same. 
A Brookhaven report states that 220,000 lbs of DU munitions were exploded at LANL 
prior to 1999, but does this include munitions exploded by the Dept of Defense and 
does this SWEIS even tabulate the munitions currently exploded by the Dept of 
Defense at LANL? What explains the difference between the 6900 lbs per year for 
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115-1 NNSA notes the commentor’s opposition to the three alternatives 
evaluated in the SWEIS and preference for an alternative that does not 
include activities related to weapons production.  Cessation of LANL’s 
primary mission activities supporting NNSA’s Stockpile Stewardship 
Program would be counter to national security policy as established by 
Congress and the President, and is therefore not being considered in 
the SWEIS.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless 
of the alternative selected.  Refer to Section 2.3, Alternative Missions, 
of this CRD for more information.  Monitoring programs at LANL 
address air, water, and soils, and the results are reported in the annual 
environmental surveillance reports.  LANL operations are in compliance 
with regulations that protect public health and the environment and, based 
on the SWEIS analyses, would continue to be in compliance under the 
alternatives evaluated in the SWEIS.  While increased waste generation 
would occur as a result of expanded pit production, not all waste would 
be disposed at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent off-site for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal; and low-
level radioactive waste is either disposed onsite at Area G or shipped 
offsite for disposal.  Refer to Section 2.7, Waste Management, of this 
CRD for additional information.  The impacts from postulated facility 
accidents including earthquakes and wildfires are described in Chapter 5, 
Section 5.12.  Following the NEPA process but prior to the design, 
construction and operation of new facilities, safety studies in the form of 
Hazards Assessment Documents and Safety Analysis Reports that include 
seismic risks would be prepared to address a more comprehensive set of 
accidents.  The results of these safety studies would be incorporated into 
facility design and operations to ensure protection of the health and safety 
of workers and the public.

115-2 Please refer to Section 2.10, Depleted Uranium and the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) Facility, of this CRD for 
more information on LANL’s use of depleted uranium and its monitoring 
program.

115-1

115-2

115-3

115-4



Commentor No. 115 (cont’d):  Beryl Schwartz

dynamic experiments on page (3-25) and about 8.600 lbs for the same purpose on 
page (5-49), more than 4 tons per year? 
While the Neutron Science Center proposes testing DU in “contained” explosions, 
100 lbs per shot, what kind of containment is being proposed? Foam-fi lled tents, as 
has been tried with DARHT “hydroshots?” 
The Neutron Science Center (LANSCE, aka TA-53) appears (pp 3-85 and 5-87) to 
release 30,400 curies per year in “gaseous mixed activation product”-an astonishing 
and appalling amount, indicating the radionuclides created by LANL’s particle 
accelerator are not very effi ciently contained at LANSCE. The “Reduced Alternative” 
of the current SWEIS would shut down LANSCE. A good idea! Another question: 
On page 3-22 of Volume I of the SWEIS in a chart for High Explosives Processing 
Facilities, the Expanded Operations Alternative proposed an increase from 2,910 
lbs/yr to 5000 lbs/yr of “mock explosives.” Do these “mock explosives” consist of 
depleted uranium? 
Given the use of a health study that was rejected by the DOE, seismic information 
that was not fully explored, and the proposed construction of an underground facility 
not many feet above volcanic ash, this draft SWEIS should go back to the drawing 
board. 
The unlisted alternative that I would choose for LANL calls for the discontinuation of 
DU explosions of any kind, the cessation of any efforts to test or design new nuclear 
weapons, the total dismantling, in cooperation with all the other nuclear nations of 
the world, of the US nuclear arsenal, and the thorough clean-up of LANL, returning it 
to environmental livability. There are many challenges for LANL scientists: 
Greenhouse gasses, global warming, alternative fuels, cleaning up nuclear waste, 
and repairing the damage done to human health by radiation . The lternatives listed 
in the SWEIS are in no way benefi cial to life on earth. 
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115-3 NNSA notes the commentor’s opinion regarding health effects associated 
with depleted uranium at LANL.  The radiological health consequences of 
LANL’s operations involving depleted uranium for all three alternatives 
analyzed in the SWEIS are presented for normal operations in Chapter 5, 
Section 5.6 and, for accidents, in Section 5.12.  Appendix C presents the 
chemical and radiological consequences associated with the consumption 
of LANL area flora and fauna that contain contaminants including 
uranium.  Airborne radionuclide emissions at the LANL site perimeter, 
as well as at on-site and regional locations, are monitored continually by 
the radiological air sampling network, referred to as AIRNET, for such 
particles.  The data from AIRNET stations are tracked for several years 
to determine if a trend or impact in the airborne radionuclide emissions 
exists.  The data collected from stations near DARHT did not indicate a 
trend that needs to be tracked.  Refer to Section 2.10, Depleted Uranium 
and the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility, of 
this CRD for additional information.

115-4 Environmental remediation of sites used for dynamic experiments at 
LANL (firing sites) is being addressed, primarily in accordance with 
DOE’s authority under the Atomic Energy Act, and with the requirements 
of the March 2005 Consent Order.  Since 1989, when over 2,100 potential 
release sites, including firing sites, were identified at LANL, because of 
progress in remediation and consolidation of sites, only 829 potential 
release sites remained at the end of 2005.  Therefore, the levels of 
depleted uranium and high explosives that may remain in the vicinity of 
the firing sites is being reduced.  Additional information is in Chapter 2, 
Section 2.2.6, and Appendix I of the SWEIS, and in Section 2.9, Consent 
Order and Environmental Restoration Activities, of this CRD.

 All depleted uranium proposed to be used in testing at LANL is 
accounted for in the SWEIS.  Chapter 3, Table 3–9 (on page 3-25 in 
the Draft SWEIS), indicates that the maximum (on average) amount of 
depleted uranium used for high explosives testing annually would be 
6,900 pounds (3,130 kilograms); Chapter 5, Table 5–9 (on page 5-49 
in the Draft SWEIS), shows a total of 8,649 pounds (3,931 kilograms) 
of depleted uranium.  This apparent inconsistency can be explained as 
follows: Table 5–9 identifies the maximum amount of depleted uranium 
that could be used in any one of the three high explosives testing sites 

115-4
cont’d

115-5

115-6

115-7

115-1
cont’d
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Commentor No. 115 (cont’d):  Beryl Schwartz

while Table 3–9 is a single maximum limit for all high explosives 
testing combined.  The total amount of depleted uranium used at all 
high explosives testing sites will not exceed a total of 6,900 pounds 
(3,130 kilograms), on average, per year.  A note has been added to 
Table 5–9 to indicate the overall annual limit.

115-5 The linear accelerator experiments at LANSCE are different from the 
hydrotests at DARHT.  At LANSCE, the depleted uranium is used as 
a target for the study of the effect of neutrons on the material.  The 
experiment is contained within a certified steel containment vessel, which 
is located and confined within Experimental Area C, one of the buildings 
at TA-53.

115-6 LANSCE does have the highest amount of radionuclide air emissions at 
the site.  Operations at LANSCE are closely monitored and as discussed 
in Chapter 5, Section 5.6, if necessary, operational controls would 
limit the dose to the hypothetical maximally exposed offsite individual 
from air emissions to 7.5 millirem per year to ensure compliance with 
the 40 CFR Part 61 (National Emission Standards for Hazardous Air 
Pollutants) limit of 10 millirem per year.  Mock explosives, non-detonable 
material used to simulate one or more properties of high explosives, do not 
consist of depleted uranium.

115-7 NNSA assumes the commentor is referring to the LANL Public Health 
Assessment prepared by the U.S. Department of Health and Human 
Services, Agency for Toxic Substances and Disease Registry (ATSDR), 
and the comments on the report by EPA.  The SWEIS does not rely on 
the ATSDR LANL Public Health Assessment in any specific way for its 
conclusions.  The LANL Public Health Assessment was finalized and 
released August 31, 2006 (ATSDR 2006).  Appendix I of the final LANL 
Public Health Assessment lists the comments on the draft that were 
received from members of the public and other Federal agencies and 
describes how those comments were addressed in the final document.  See 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is not 
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available for use in the Final SWEIS will be considered as it becomes 
available and, in accordance with the NEPA compliance process, the 
SWEIS impact analyses will be reviewed and supplemented as necessary 
based on the newly available information.  See Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for more 
information. 

 NNSA assumes that the volcanic ash the commentor refers to is the 
thick, structurally weak, non-welded tuff interval identified at depth 
beneath the Chemistry and Metallurgy Research Replacement Facility 
site at TA-55.  The rocks beneath LANL consist of alluvium underlain by 
sediments and tuffs that are variably welded and indurated as discussed in 
Chapter 4, Section 4.2.  These tuffs, which comprise the Bandelier Tuff, 
Otowi Pumice Bed, and Puye Formation, may form the upper 300 feet 
(91 meters) of rock beneath LANL (based on data from Characterization 
Well R-13, located in TA-5).  Although these are tuffs, they are not 
necessarily weak layers—they form the foundation for most of the 
facilities at LANL.  In addition, any below-grade structures would be built 
using best construction practices to mitigate any structural weaknesses in 
the strata.  Below the Puye Formation, the tuffs give way to the Cerro del 
Rios Basalt.  Additional site investigation is underway to determine the 
lateral extent of the ash layer as an indicator of whether it is a significant 
issue for the Chemistry and Metallurgy Research Replacement Facility 
or other facilities.  As further geological information becomes available 
it would be factored into the planning process and building modification 
decisions for new or existing structures in the area of effect.  The new 
geological information in the 2007 seismic hazard analysis report 
(LANL 2007) has been interpreted as indicating that the seismic hazard at 
LANL is greater than previously understood.  The relevance of the seismic 
hazard to facility accidents will undergo a rigorous, thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 
facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 
technically acceptable, provide a basis for continued safe operation of 
facilities.

Commentor No. 115 (cont’d):  Beryl Schwartz



Commentor No. 116:   Tim Gale

From: tim gale [mailto:tpgale@comcast.net] 
Sent: Tuesday, September 12, 2006 11:49 AM 
To: LANL_SWEIS 
Subject: Cease the Madness 

Dear Ms. Withers, 
I recently learned about the plans for Los Alamos to quadruple its production of 
plutonium pit triggers for various type of nuclear weapons.  I am foursquare against 
this.  All nations of the world should be stepping back from nuclear weapons 
production and use.  If the US continues increasing its stockpiles and threatening 
the use of nukes, tactical or otherwise, our poor example will only lead to more 
proliferation and possible exchanges.  The Non Proliferation Treaty was a step in 
the right direction.  Why are we falling away from those principles?  So we can keep 
creating more hazardous waste and continue courting the disaster of a nuclear 
exchange? 
The outrageous and immoral policies of the Bush administration are legion and 
this latest move only underscores their already abysmal track record.  The military 
industrial complex in the US has profi ted immensely from Bush administration 
policies.  This latest move at Los Alamos is assuredly more of the same old 
game.  The NNSA is acting directly against the interests of peace, prosperity and 
environmental preservation here in the US and abroad. 
Cease the Madness and consider the future of the earth and your children’s well 
being. 
Sincerely, 
Tim Gale
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116-1 NNSA notes the commentor’s opposition to pit production and nuclear 
weapons.  Stockpile stewardship capabilities at LANL are currently 
viewed by the United States as a means to further the Nation’s 
nonproliferation objectives.  U.S. confidence in its nuclear stockpile 
is likely to remain important in future arms control negotiations as the 
Nation moves to further reduce its overall stockpile size.  The pits that 
would be produced at LANL would be used to replace existing pits.  The 
number of nuclear weapons in the Nation’s stockpile has been decreasing 
and NNSA anticipates that future reductions will be possible.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information including stockpile reduction information.

116-1

116-1
cont’d



Commentor No. 117:   E. Besada

From: Dr. Besada [mailto:ebesada@nova.edu] 
Sent: Tuesday, September 12, 2006 11:24 AM 
To: LANL_SWEIS 
Subject: 

Dear Sir/Madam: 
My name is Eulogio Besada I’m writing this e-mail to voice my opposition to the 
development and expansion of nuclear weapons production at Los Alamos National 
laboratory. I’ve come to the realization that rather than serving as a deterrence, the 
continue relying and trusting our security and that of the World on Nuclear weapons 
is equivocal and unjustifi able and this may lead to the opposite undesirable scenario, 
that is the use of these weapons. 
Respectfully; 
E. Besada 
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117-1 NNSA notes the commentor’s opposition to nuclear weapons production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

117-1



Commentor No. 118:   Ann E. Fonfa

From: AnnFonfa@aol.com [mailto:AnnFonfa@aol.com] 
Sent: Tuesday, September 12, 2006 8:25 AM
To: LANL_SWEIS
Subject: (no subject)

I oppose expanded nuclear weapons production at Los Alamos National Laboratory.  
This is never going to be the way to fi ght our current enemies.  And I hope it will 
never be the way we fi ght our future enemies.
All we are doing is placing our children and their future at greater and greater risk.
Please do not go forward with expansion.
Ann E. Fonfa 
7319 Serrano Terrace
Delray Beach, FL 33446-2215
(XXX)XXX-XXXX
fax XXX-XXXX
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118-1 NNSA notes the commentor’s objection to the expansion of nuclear 
weapons operations at LANL.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for additional information.

118-1

118-1
cont’d



Commentor No. 119:   Debra Link

From: debra link [mailto:link@cybermesa.com] 
Sent: Monday, September 11, 2006 11:38 AM 
To: LANL_SWEIS 
Subject: depleted uranium 

Ms. Withers, In regard to Lanl expanding its nuclear “processing”  activities, I ask you 
the question, how in good conscience, can the labs be “burning” depleted uranium, 
outside, with no containment, no fi ltering, directly degrading our environment in 
a very serious way? Is this moral?And now, you’re asking the public tax payer to 
support more weapons manufacturing when the lab completely ignores necessary 
safeguards to it’s already existing dangerous (and immoral) activities. 
I used to be proud of my country, I am no longer. Debra Link 
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119-1 NNSA does not agree with the commentor’s statement that these 
operations are “directly degrading our environment in a very serious 
way.”  The LANL contractor monitors air, water, soils and foodstuffs 
as part of its environmental monitoring programs and publishes the 
results in annual environmental surveillance reports which are available 
to the public (www.lanl.gov/environment/all/esr.shtml).  Releases from 
current operations, including the hydrodynamic testing using depleted 
uranium, are well within regulatory limits to protect public health and 
the environment.  In addition, depleted uranium is not burned in open 
burning pits.  Refer to Section 2.10, Depleted Uranium and the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) Facility, of this CRD for 
more information.

119-2 NNSA notes the commentor’s concerns regarding the operating safeguards 
at LANL.  LANL operations are performed according to procedures 
developed to implement DOE regulations, orders, and standards designed 
to safeguard the health and safety of workers and the public and to protect 
the environment.  LANL operations are furthermore subject to oversight 
and audits.

119-1

119-2



Commentor No. 120:   Vincent  D. Murphy

From: Vincent Murphy [mailto:vinali@earthlink.net] 
Sent: Wednesday, September 13, 2006 1:09 PM 
To: LANL_SWEIS 
Subject: Expanding Nuclear Pit Production 

Gentlemen: 
Please under no circumstance expand the Nuclear Pit production.   This is an 
egregious and unreasonable attempt to promote death to  our planet. The more 
bombs we have the more chance someone of our so called leaders will use them. 
We have had enough death and destruction in the twentieth century, please let’s not 
carry it into the twenty fi rst.  More nuclear bombs will not make us safer.  It’ll will just 
make us a bigger target. 
Vincent D. Murphy 
11 Carnegie Dr. 
Smithtown,  NY,11787-2028 
XXX-XXX-XXXX
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120-1 NNSA notes the commentor’s objection to the expansion of pit production 
at LANL.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for additional information.

120-1



Commentor No. 121:   Tiska Blankenship
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121-1 NNSA notes the commentor’s desire for a hearing in Albuquerque.  
Although there were no public hearings in Albuquerque, other means 
of providing comment on the Draft SWEIS were provided.  Refer to 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

 Potential impacts of the alternatives evaluated in the SWEIS, including the 
impacts associated with transportation of waste, are presented in Chapter 5 
of the SWEIS.

 Environmental impacts of operating Sandia National Laboratories in 
support of NNSA’s mission are addressed in the Final Programmatic 
Environmental Impact Statement for Stockpile Stewardship and 
Management (DOE/EIS-0236) (DOE 1996), which evaluates the 
environmental impacts of the nationwide nuclear weapons complex, and 
the Final Site-Wide Environmental Impact Statement for Sandia National 
Laboratories/New Mexico (DOE/EIS-0281) (DOE 1999b).

121-1

121-1
cont’d
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122-1 NNSA notes the commentor’s opposition to any increases in nuclear 
weapons research, development, or production and to the proposed 
Expanded Operations Alternative.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
Chapter 5 of the SWEIS analyzes the environmental impacts of the 
Expanded Operations Alternative, including management of radioactive 
and chemical waste, monitoring of air emissions, and treatment or 
monitoring of wastewater before discharge through NPDES-permitted 
outfalls.  The commentor is correct that this alternative results in greater 
amounts of radioactive and chemical waste as well as increased air 
emissions and wastewater discharges; however, as demonstrated in the 
SWEIS, these increases can be safely managed.  Refer to Section 2.6, 
Offsite Contamination, of this CRD for more information.

122-2 In October 2006, NNSA announced cancellation of the planned 
supplemental EIS for a modern pit facility in a Notice of Intent to 
prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 (DOE/
EIS-0236-S4) (71 FR 61731).  Consequently, a modern pit facility is no 
longer included as a reasonably foreseeable event in the SWEIS.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.  Pit production to ensure a safe, reliable nuclear 
stockpile is not in violation of the Treaty on the Non-Proliferation of 
Nuclear Weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.

122-3 The SWEIS does not include any calculations based on the Agency for 
Toxic Substances and Disease Registry’s Public Health Assessment 
of LANL, nor does the SWEIS rely on it in any specific way for its 
conclusions.  The Public Health Assessment of LANL examined data 
from 1980 through 2001, whereas the SWEIS evaluates health data 
through 2005 and projects impacts from operations over the next 5 years.  
The Agency for Toxic Substances and Disease Registry is the Federal 
agency responsible (under the 1986 amendments to the Superfund 
law) for conducting public health assessments at each site on the U.S. 
EPA National Priorities List.  The Public Health Assessment of LANL 
is therefore a relevant Federal agency study, and it is appropriate that 
the SWEIS acknowledge its conclusions.  EPA did not reject the draft 
Public Health Assessment; however, it did submit comments.  As 

122-1

122-2

122-3

122-4

122-5
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Commentor No. 122 (cont’d):  Elizabeth Martinez PA-C, 
Robert P. Martinez, Margaret M. Hess, Sandra O’Kelly, Patricia Hannigan

detailed in Appendix I to the final Public Health Assessment (released 
August 31, 2006), EPA comments on the draft were addressed by the 
Agency for Toxic Substances and Disease Registry in the final document 
and the results of the study remain unchanged (ATSDR 2006).

 With respect to the Area G Performance Assessment and Composite 
Analysis, to the extent possible, the most recent technical documents 
were considered in the Final SWEIS analyses.  Information that is still 
under development and is not available for use in the Final SWEIS will 
be considered as it becomes available and, in accordance with the NEPA 
compliance process, the SWEIS impact analyses will be reviewed and 
supplemented as necessary based on the newly available information.  
The Final SWEIS references the Performance Assessment and Composite 
Analysis for the Area G low-level radioactive waste disposal facility that 
was issued in 1997.  Decisions made by DOE regarding disposal facility 
closure must be compatible with those made by the State of New Mexico 
for remediation of MDA G.  Future decisions about remediation of 
MDA G will be made by the State of New Mexico, and therefore cannot 
be documented in the Final SWEIS.  The Final SWEIS does address the 
levels of impacts that could be associated with closing a 63-acre portion of 
Area G, including MDA G.  Refer to Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

122-4 NNSA does not consider compliance with the Consent Order to be 
optional and is not linking Consent Order compliance with decisions about 
pit production, proposed new projects or activities, increased operational 
levels, or waste generated from other LANL activities.  Chapter 1, 
Section 1.3, of the SWEIS defines the three alternatives and explains why 
activities to comply with the Consent Order are included only under the 
Expanded Operations Alternative.  Chapter 1, Section 1.4, states that the 
NNSA Administrator could choose to implement the alternatives either in 
whole or in part, and that NNSA intends to implement actions necessary to 
comply with the Consent Order regardless of whether other actions in the 
Expanded Operations Alternative are implemented.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

122-5 NNSA notes the commentor’s belief that Congress should change LANL’s 
mission.  In addition to LANL’s primary mission of supporting the 
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Commentor No. 122 (cont’d):  Elizabeth Martinez PA-C, 
Robert P. Martinez, Margaret M. Hess, Sandra O’Kelly, Patricia Hannigan

Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations 
and, as such, are included in the SWEIS under the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.



Commentor No. 123:   Beverly Busching
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123-1 NNSA notes the commentor’s opposition to pit production at LANL.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

123-1



Commentor No. 124:   Sister Joan Brown, osf
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124-1 NNSA notes the commentor’s desire for a hearing in Albuquerque.  
Although there were no public hearings in Albuquerque, other means 
of providing comment on the Draft SWEIS were provided, such as 
U.S. mail, e-mail, a toll-free telephone line, and a toll-free fax line.  It 
should be noted that all comments, whether written or provided orally, 
are given equal weight and consideration.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for additional 
information.

124-2 The focus of the LANL SWEIS is the environmental impacts of current 
and proposed operations at LANL.  As discussed in Appendix I, 
environmental contamination from past operations at LANL is being 
remediated to meet applicable requirements including those of the 
Consent Order signed by New Mexico Environment Department, DOE 
and the LANL contractor in March 2005.  Sandia operations in support 
of NNSA’s mission are addressed in the Final Site-Wide Environmental 
Impact Statement for Sandia National Laboratories/New Mexico (DOE/
EIS-0281) (DOE 1999b).  Cleanup at Sandia National Laboratories is 
being addressed under a Consent Order dated April 29, 2004.  The Sandia 
Consent Order addresses solid waste management units and areas of 
concern, including three identified areas of groundwater contamination.

124-3 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, over the past 6 years, LANL has a very good 
record of complying with permit conditions, which are set to protect 
health and safety.  Under all alternatives, NNSA would continue to 
meet permit conditions designed to protect water resources at LANL.  
In addition, the NNSA operates a monitoring program (described in 
Chapter 4, Section 4.3.1.5) to detect contamination that has resulted 
from past practices.  In accordance with applicable regulations and 
agreements, NNSA evaluates and takes corrective action for occurrences 
of contamination in groundwater and surface waters at LANL.

 The radiation dose to a member of the public who only consumed 
water from the Rio Grande was calculated using the 95 percentile upper 
confidence limit values of measured radioisotope concentration from 
the 2005 LANL Environmental Surveillance Report (LANL 2006g).  

124-1

124-2

124-3

124-1
cont’d
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The calculated annual drinking water radiation dose from radioisotopes 
measured at locations upstream and downstream from LANL in the Rio 
Grande were equivalent and all were less than 10 percent of the allowable 
U.S. Environmental Protection Agency limit of 4 millirem per year.  
The specific radioisotopes present in the Rio Grande both upstream and 
downstream of LANL are naturally occurring and not indicative of any 
releases from LANL.



Commentor No. 125:   Hildegard Kruz
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125-1 NNSA notes the commentor’s concern about the proposed expansion 
of operations at LANL.  LANL operations are in compliance with 
regulations that protect public health and the environment and, based on 
the SWEIS analyses, would continue to be in compliance even under the 
Expanded Operations Alternative.  Chapter 5 of the SWEIS analyzes the 
environmental impacts of expanded operations, including management of 
radioactive and chemical waste, monitoring of air emissions, and treatment 
or monitoring of wastewater before discharge through National Pollutant 
Discharge Elimination System-permitted outfalls.  LANL has monitoring 
programs that sample air, water and soils, and the results are reported in 
annual environmental surveillance reports.  Refer to Section 2.6, Offsite 
Contamination, of this CRD for more information.

125-2 NNSA notes the commentor’s opposition to the expansion of nuclear 
weapons related work at LANL.  NNSA and its operating contractors have 
internal organizations dedicated to safe operation of its nuclear facilities.  
DOE has issued regulations, standards, and guidance for nuclear facility 
operations including requirements for performance of safety evaluations 
and risk assessments which become the basis for facility operating 
parameters.  The DOE goal is to eliminate any accidents and these 
regulations and standards of operations reduce the likelihood of accidents, 
but do not eliminate them completely.  The LANL contractor applies 
lessons learned from past accidents to improve overall safety performance.  
LANL staff takes actions in the areas of procedures, training, inspection, 
and component upgrading and replacement in order to address the root 
causes of accidents and preclude their recurrence.  NNSA management 
continues to emphasize compliance with health, safety, and environmental 
requirements in the performance of LANL operations.

125-1

125-2
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126-1 NNSA notes the commentor’s opposition to expansion of plutonium pit 
production at Los Alamos.  The commentor also opposes construction of 
the Modern Pit Facility, which was the subject of a draft Supplemental 
Programmatic EIS (DOE/EIS-236-S2) (DOE 2003a) issued in 
January 2003.  Since the issuance of the Draft SWEIS, NNSA has issued 
a Notice of Intent to prepare a Supplement to the Stockpile Stewardship 
and Management Programmatic Environmental Impact Statement 
– Complex 2030 (71 FR 61731).  In this Notice of Intent, NNSA cancelled 
the Modern Pit Facility EIS.  Any new facility for pit production would 
be addressed in the new programmatic supplement.  Thus, the SWEIS 
addresses operations at LANL including increased pit production of up 
to 50 certified pits per year under the Expanded Operations Alternative, 
but does not include construction of a modern pit facility.  Chapter 5 of 
the SWEIS describes the environmental impacts, including impacts on 
natural resources and human health, of three alternatives for continued 
operations at LANL.  LANL operations are in compliance with the 
regulations that protect public health and the environment and, based on 
the SWEIS analyses, would continue to be in compliance under all SWEIS 
alternatives including the Expanded Operations Alternative.  Refer to 
Sections 2.6, Offsite Contamination, and 2.12, Comparison to Rocky Flats 
Plant, of this CRD for more information related to the concerns raised in 
this comment.

126-2 NNSA notes the commentor’s opinions regarding pit production and the 
nuclear weapons stockpile.  As stated in Chapter 1, Section 1.3.3, of the 
SWEIS, NNSA proposes to produce up to 50 certified pits annually to 
meet the near-term needs of the Stockpile Stewardship Program, which 
includes replacement of pits.  NNSA has determined that continued pit 
production is necessary to ensure a safe and secure weapons stockpile.

126-1

126-2
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127-1 NNSA notes the commentor’s opposition to expanded pit production and 
the additional waste that would be produced.  Proposed activities at LANL 
involving pit production are consistent with its national security mission 
and with prior NEPA analyses and decisions.  NNSA is continuing its 
environmental restoration program and is safely disposing of waste as it 
carries out this mission.  Chapter 2, Section 2.2.6, of the SWEIS describes 
the progress made in the environmental restoration program at LANL.  
Appendix I presents options and environmental analyses for conducting 
remediation activities at LANL primarily related to the Consent Order 
that was entered into in March 2005.  Decisions about environmental 
restoration for any contaminated site will be made in accordance with 
established regulatory standards and processes.  The wastes generated 
from environmental restoration will depend on these regulatory decisions.  
NNSA expects that solid wastes, hazardous wastes, and mixed low-level 
radioactive wastes from all LANL activities, including those from pit 
production and environmental restoration, would be disposed of in offsite 
disposal facilities.  Transuranic wastes would be disposed of at WIPP.  
Disposal of low-level radioactive waste may safely occur partly in onsite 
and partly in offsite disposal facilities.  Refer to Sections 2.7, Waste 
Management, and 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information.

127-1
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128-1 NNSA notes the commentor’s concerns regarding U.S. compliance with 
the Treaty on the Non-Proliferation of Nuclear Weapons.  Operations at 
LANL that support NNSA’s mission to ensure a safe and reliable nuclear 
stockpile are not in violation of the Treaty on the Non-Proliferation 
of Nuclear Weapons.  Stockpile stewardship capabilities at LANL 
are currently viewed by the U.S. as a means to further the Nation’s 
nonproliferation objectives and are likely to remain important in future 
arms control negotiations as the Nation moves to further reduce its overall 
stockpile size.  NNSA notes that the operations at LANL do not create 
any additional plutonium, but make use of existing inventories.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

128-2 Funding decisions are not within the scope of the SWEIS; the 
U.S. Congress and the President are responsible for funding decisions.  
It should be noted that LANL currently supports initiatives related to 
renewable energy and global climate change in addition to its national 
security mission.  Refer to Section 2.3, Alternative Missions, of this CRD 
for more information.

128-1

128-1
cont’d

128-2
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129-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative and concerns about proliferation of nuclear weapons.  The 
potential environmental, health, and safety impacts of the continued 
operation of LANL under the three proposed alternatives are analyzed 
in Chapter 5 of the SWEIS, including management of radioactive and 
chemical wastes, monitoring of air emissions, and treatment or monitoring 
of wastewater discharged through National Pollutant Discharge 
Elimination System-permitted outfalls.  The commentor is correct that 
the Expanded Operations Alternative would result in greater amounts of 
radioactive and chemical waste as well as increased air emissions and 
wastewater discharges; but as shown in the SWEIS, these increases can be 
safely managed.  It should be noted that treated effluents do not normally 
flow directly into the Rio Grande, although surface waters may reach 
the river a few times a year during large precipitation events.  Refer to 
Section 2.6, Offsite Contamination, of this CRD for more information.

129-2 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Chapter 1, Section 1.4, 
states that the NNSA Administrator could choose to implement the 
alternatives either in whole or in part, and that NNSA intends to 
implement actions necessary to comply with the Consent Order regardless 
of whether it implements other actions analyzed for the Expanded 
Operations Alternative.  Refer to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for more information.

129-3 Although Appendix I of the SWEIS evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions about 
environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the New Mexico 
Environment Department for the Consent Order, and of DOE.  To arrive 
at a decision about remediating a contaminated site, several alternative 
remedies may be considered such as containment in place, treatment, 
or removal.  Any remedy selected for a site requiring environmental 

129-1

129-2

129-3

129-4
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restoration will be protective of human health and the environment, 
and attain applicable cleanup standards including those for ground and 
surface waters and soil.  If the site is to remain under DOE ownership, 
then cleanup standards commensurate with a restricted type of land use 
may be used, provided that offsite areas are protected.  If the site is to 
be released for unrestricted access by the public, then the site would 
need to meet cleanup standards for unrestricted release.  Decisions 
about cleanup of sites subject to the Consent Order will be made by the 
New Mexico Environment Department in accordance with the cleanup 
and screening levels documented in Section VIII of the Consent Order.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information.

129-4 Reference to a modern pit facility in the Draft SWEIS was in the context 
of ensuring that reasonably foreseeable future actions were addressed in 
accordance with the Council on Environmental Quality NEPA regulations 
regarding cumulative impacts.  The SWEIS alternatives addressing 
operational levels for the next 5 years limit the level of pit production 
to 50 certified pits per year, which may require production of as many 
as 80 pits (Expanded Operations Alternative).  In October 2006, NNSA 
issued a Notice of Intent to prepare a Supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement – Complex 2030 (71 FR 61731).  In addition to announcing 
its intent to prepare a Supplemental Programmatic EIS to assess the 
environmental impacts from the continued transformation of the nuclear 
weapons complex, NNSA announced cancellation of the previously 
planned Supplemental Programmatic Environmental Impact Statement 
on Stockpile Stewardship and Management for a Modern Pit Facility 
(DOE/EIS-236-S2).  The Final SWEIS does not include a reference 
to a modern pit facility.  In discharging its Stockpile Stewardship 
responsibilities, NNSA is not violating the Nuclear Nonproliferation 
Treaty.  Refer to Sections 2.1, Opposition to Nuclear Weapons and Pit 
Production, 2.2, National Environmental Policy Act (NEPA) Process, and 
2.4, Modernization of the Nuclear Weapons Complex, of this CRD for 
more information.

129-5 Although a pollution prevention and waste minimization program has been 
instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), operation 
of LANL in support of DOE’s core missions will cause the generation 

129-5

129-6

129-7

129-8
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cont’d
129-8
cont’d

129-9



Commentor No. 129 (cont’d):  Amy V. Bunting

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-211

of waste that NNSA intends to safely manage as it continues to address 
existing waste in storage.  Nearly all of the stored waste at LANL consists 
of legacy transuranic waste that is stored above ground within domes in 
TA-54.  Most of this waste was originally stored below grade, but was 
retrieved and placed in an above ground, inspectable configuration as 
required by the New Mexico Environment Department.  NNSA is working 
to prepare all stored and newly generated transuranic waste for shipment 
to WIPP.  Shipment rates for 2006 have increased significantly over past 
years.  Refer to Section 2.7, Waste Management, of this CRD for more 
information.

129-6 The Defense Nuclear Facilities Safety Board neither regulates nor 
authorizes operation of facilities at LANL.  Its function, as mandated 
by Congress, is to provide independent safety oversight of the NNSA 
nuclear weapons complex.  As in the case of all NNSA nuclear weapons 
complex sites, the Defense Nuclear Facilities Safety Board reviews safety 
issues and prepares reports regarding the safety of nuclear weapons 
complex facilities, which are submitted to NNSA.  NNSA and the LANL 
contractor have reviewed Defense Nuclear Facilities Safety Board 
reports and responded with commitments to update and improve safety 
basis documentation.  The Los Alamos Site Office Safety Authorization 
Basis Team assures the development and approval of adequate controls 
in support of safe operations at LANL.  All LANL facility operations 
are based on authorization and approval by NNSA following NNSA’s 
evaluation of the acceptability of existing relevant safety documentation.  
Reports and recommendations made by the Defense Nuclear Facilities 
Safety Board that are relevant to NEPA are taken into account in 
analyses in the SWEIS.  Refer to Section 2.13, Recommendations of 
the Defense Nuclear Facilities Safety Board, of this CRD for more 
information.  Seismic characteristics of the LANL environment are 
described in Chapter 4, Section 4.2.2.3, of the SWEIS.  Chapter 5, 
Section 5.12 presents the estimated human health impacts from postulated 
facility accidents, including earthquakes.  Over the years, based on new 
seismic information or changed requirements, NNSA has evaluated 
the survivability of LANL buildings and structures and implemented 
mitigation measures in terms of structural upgrades, reduction of 
hazardous materials inventories, or replacement of the structures to reduce 
the potential for harm to the workforce and the public.  Construction 
requirements are imposed for new structures in accordance with the site 

129-9
cont’d
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locations relative to known fault lines, and in accordance with the planned 
future use of the structure.  For proposed new buildings, safety studies in 
the form of hazards assessment documents that take into account the most 
current seismic information are prepared to fully address a comprehensive 
set of accident risks.  The results of these safety studies are incorporated 
into facility design and operations to ensure protection of the health and 
safety of workers and the public.

129-7 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12, and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard from the 2007 
seismic hazard analysis report.

129-8 The SWEIS makes use of current, accepted, and well-documented 
scientific models and data that have been, and continue to be, widely 
used to analyze environmental impacts for the purpose of compliance 
with NEPA.  The analysis methods are essentially the same as those used 
in preparation of several DOE Environmental Impact Statements that 
have recently been published in final form or have been reviewed, in 
draft, by the public.  In general, the data, models, assumptions, and other 
information used in the SWEIS are drawn from published sources and 
have been subjected to scientific peer review.  Chapter 7 of the SWEIS 
and each of its appendices lists the documented sources of information and 
models used in the analyses.
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 The SWEIS does not rely on the Agency for Toxic Substances and 
Disease Registry Public Health Assessment in any specific way for its 
conclusions.  The Agency for Toxic Substances and Disease Registry 
is the Federal agency responsible (under the 1986 amendments to the 
Superfund law) for conducting public health assessments at each site on 
the U.S. Environmental Protection Agency National Priorities List.  It is 
thus appropriate for the SWEIS to acknowledge the conclusions of the 
LANL Public Health Assessment because the Public Health Assessment 
is a relevant Federal agency study.  The Agency for Toxic Substances and 
Disease Registry Public Health Assessment for LANL was prepared with 
public oversight and review.  The Public Health Assessment was finalized 
and published on August 31, 2006 (ATSDR 2006).

129-9 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 6 years, LANL 
has a very good record of complying with permit conditions, which are 
set to protect health and safety.  Under all alternatives, LANL operations 
would continue to meet permit conditions designed to protect water 
resources at LANL.  In addition, LANL staff conducts a monitoring 
program (described in Section 4.3.1.5) to detect contamination that has 
resulted from past practices.  In accordance with applicable regulations 
and agreements, LANL staff evaluates and takes corrective action for 
occurrences of contamination in groundwater and surface waters at LANL.  
The water quality standards in Chapter 4, Tables 4–7 and 4–9, have been 
updated to reflect standards recently issued by the New Mexico Water 
Quality Control Commission.  The new standards have not yet been 
approved by the U.S. Environmental Protection Agency; nevertheless, they 
are used in the 2005 Environmental Surveillance Report (LANL 2006g) 
and the SWEIS in evaluating water quality data.  As Table 4–7 
demonstrates, LANL surface water data are compared to a variety of 
standards that legally apply, in order to identify contaminants and data 
trends that could indicate the need for corrective actions.  In Chapter 4, 
Section 4.3.2.2, it is documented that chromium concentrations between 
375 and 404 parts per billion were detected in two wells in Mortandad 
Canyon.  LANL staff will be conducting further drilling and sampling 
activities to characterize contamination at LANL as stated in the Interim 
Measures Work Plan for Chromium Contamination in Groundwater 
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(LANL 2006a).  Refer to Section 2.5, Water Resources, of this CRD 
for responses to comments regarding chromium contamination in the 
groundwater.  NNSA acknowledges that detection of dioxane was reported 
to the New Mexico Environment Department in July 2006, 1 year after 
the sample was collected from a well in Mortandad Canyon.  The dioxane 
contamination level is between 20 parts per billion and 56 parts per billion, 
which is below the 61 parts per billion U.S. Environmental Protection 
Agency risk-based cleanup level established through the Consent Order.  
As described in Appendix F, statistical analysis shows that perchlorate 
levels at most LANL locations are below the U.S. Environmental 
Protection Agency No Observed Effect Level and New Mexico’s screening 
level.  Only Mortandad and Pueblo Canyons exceed the New Mexico 
limit and only Mortandad Canyon exceeds U.S. Environmental Protection 
Agency’s No Observed Effect Level.

 NNSA does not agree with the statement that there are over 
1,400 unmonitored discharge sites.  As described in Section 4.3.1.3, 
NNSA had managed stormwater runoff from its solid waste management 
units under a Multisector General Permit Program, and then transitioned 
towards management under an individual National Pollutant Discharge 
Elimination System industrial activity permit.  DOE and Los Alamos 
County have combined water rights of 1,806 million gallons (6,836 million 
liters) per year, of which 542 million gallons (2,050 million liters) per year 
are allotted to DOE.  In recent years, the largest amount of water used by 
DOE and the County was 1,574 million gallons (5,958 million liters) in 
2000, when the Cerro Grande Fire occurred.  As shown in Table 4–43 and 
discussed in Section 5.8.2, LANL water usage has been and is expected 
to remain below its 542 million gallons (2,050 million liters) per year 
allotment.

 Decisions about environmental restoration will be made in accordance 
with established regulatory standards and processes, including those of the 
New Mexico Environment Department for the Consent Order, and DOE.  
The intent of the SWEIS is not to prejudge these decisions but to provide 
environmental impact information to be used for the decisionmaking 
process, and for the benefit of the reader regarding potential remediation 
action options.  Several alternative remedies may be considered for a 
contaminated site, including containment in place, treatment, removal, or 
other remedies.  Any remedy selected for a site requiring environmental 
restoration must be protective of human health and the environment, and 
attain applicable cleanup standards considering the designated future use 
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of the site.  Decisions about cleanup of sites subject to the Consent Order 
will be made by the New Mexico Environment Department, in accordance 
with cleanup and screening levels for soil, groundwater and surface water 
as documented in Section VIII of the Consent Order.  As indicated in 
Chapter 1, Section 1.4, of the SWEIS, NNSA intends to implement actions 
necessary to comply with the Consent Order regardless of whether it 
implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

129-10 Refer to Section 2.10, Depleted Uranium and the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility, of this CRD for more information 
on how LANL staff ensures the safety of high explosives testing and the 
use of depleted uranium as well as LANL’s monitoring program.

129-11 All LANL operations, regardless of when they began, comply with the 
applicable State (New Mexico Air Quality Control Act) and Federal 
(Clean Air Act, Toxic Substances Control Act) laws and regulations, and 
have valid permits as described in Chapter 6 of the SWEIS.  The LANL 
contractor complies with its Clean Air Act, Title V, operating permit which 
includes requirements for monitoring air pollutant emissions from sources 
at LANL and recordkeeping for these sources.  Current air sampling 
programs at LANL include ambient nonradiological air monitoring, an 
ambient radiological air sampling network called AIRNET, and stack 
sampling for radionuclides, as described in Chapter 4, Sections 4.4.2.3 
and 4.4.3.1.  The LANL contractor evaluates the results from these 
programs and makes changes in the sampling locations and constituents as 
appropriate.  LANSCE does have the highest amount of radionuclide air 
emissions at the site.  As discussed in Chapter 5, Section 5.6, if necessary, 
operational controls at LANSCE would limit the dose to the maximally 
exposed offsite individual from air emissions to 7.5 millirem per year to 
ensure compliance with the 40 CFR Part 61 (National Emission Standards 
for Hazardous Air Pollutants) limit of 10 millirem per year.

129-12 The cumulative impacts of the Expanded Operations Alternative for 
electricity, water, and natural gas demands are evaluated and discussed 
in Chapter 5, Section 5.13, of the SWEIS.  Although not expected, future 
expansion of the LANL infrastructure to supply additional electricity, 
water, or natural gas, would be preceded by appropriate environmental 
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documentation.  Changes made to the offsite infrastructure to meet 
LANL demands would be required to meet applicable State and Federal 
environmental regulations.

129-13 NNSA notes the commentor’s statement that Congress must change 
LANL’s mission.  In addition to LANL’s primary mission of supporting 
the Stockpile Stewardship Program, research is conducted in areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS as part of the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.
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130-1 NNSA notes the commentor’s concerns regarding increasing pit 
production and the existence of nuclear weapons.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

130-1



Commentor No. 131:   Jim and Jean Genasci

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-218

7/9/2007

131-1 NNSA notes the commentor’s opposition to pit production and nuclear 
weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for additional information.

131-1
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132-1 NNSA notes the commentor’s opposition to pit production.  Continuing 
to ensure a safe and reliable nuclear stockpile violates none of the terms 
of the Treaty on the Non-Proliferation of Nuclear Weapons.  Stockpile 
stewardship capabilities at LANL and elsewhere are currently viewed 
by the United States as a means to further the Nation’s nonproliferation 
objectives.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

132-2 In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in areas promoted by the 
commentor.  These research areas are part of current operations and as 
such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

132-3 NNSA is committed to operating LANL in accordance with applicable 
laws and regulations and to managing activities to be protective of public 
and worker health and the environment.

132-4 Although LANL has instituted a pollution prevention and waste 
minimization program (see Chapter 4, Section 4.9, of the SWEIS), 
operation of LANL in support of DOE’s core missions will cause the 
generation of waste that NNSA intends to safely manage as it continues 
to address existing waste in storage.  Low-level radioactive waste will be 
disposed of onsite at TA-54 or offsite at a DOE or commercial facility.  
Chemical wastes will be sent offsite for treatment and disposal at a 
permitted facility.

 The possibility of a modern pit facility being located at LANL was 
included in the Draft LANL SWEIS.  Recently, NNSA announced the 
cancellation of the Supplemental Environmental Impact Statement on 
Stockpile Stewardship and Management for a Modern Pit Facility with 
the Notice of Intent to prepare a Supplement to the Stockpile Stewardship 
and Management Environmental Impact Statement – Complex 2030 
(71 FR 61731).  Consequently, the waste associated with operation of a 
modern pit facility is not included in the cumulative impacts discussion of 
this Final SWEIS.

132-1

132-2

132-3

132-4

132-5

132-6

132-5
cont’d
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 Most of the transuranic waste projected for the Expanded Operations 
Alternative is from the assumed removal of transuranic waste disposed 
before 1970 from LANL material disposal areas subject to the Consent 
Order.  Generation of this waste is uncertain and will depend on future 
regulatory decisions by the New Mexico Environment Department.  WIPP 
disposal capacity is expected to be sufficient for disposal of all retrievably 
stored waste including LANL’s current inventory of legacy waste and all 
newly generated transuranic waste from the DOE Complex over the next 
few decades.  As discussed in Chapter 5, Section 5.9.3, no credit has been 
taken for LANL waste volume reduction techniques such as sorting and it 
is assumed that all of the transuranic waste at LANL could be disposed of 
at WIPP.  However, there may not be sufficient space at WIPP for disposal 
of all pre-1970 waste buried across the DOE complex.  Because future 
decisions about disposal of transuranic waste will be based on the needs 
of the entire DOE Complex, it is not possible to be definitive about the 
disposition of waste from environmental remediation that may or may not 
be generated.  Should any transuranic waste be generated at LANL at a 
time when disposal capacity is not available, the waste would be safely 
stored until disposal capacity became available.  Refer to Section 2.7, 
Waste Management, and Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for more information.

132-5 An update to the seismic hazard analysis was completed in 2007.  Seismic 
activity at LANL is described in Chapter 4, Section 4.2.2.3 and in the 
2007 seismic hazard analysis report (LANL 2007).  The estimated human 
health impacts from postulated facility accidents at LANL, including 
earthquakes, are described in Chapter 5, Section 5.12 and Appendix D, 
Section D.4.  These sections also include a discussion of the significance 
of the updated understanding of seismic hazard from the 2007 seismic 
hazard analysis report.

 The new geological information in the 2007 seismic hazard analysis report 
has been interpreted as indicating that the seismic hazard at LANL is 
greater than previously understood.  The relevance of the seismic hazard 
to facility accidents will undergo a rigorous and thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 
facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 

132-7

132-8

132-9

132-10

132-11
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technically acceptable, provide a basis for continued safe operation of 
facilities.

 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns and 
take into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks.  The results of these 
safety studies would be incorporated into facility design and operations to 
ensure protection of the health and safety of workers and the public.

 DOE and NNSA have reviewed Defense Nuclear Facility Safety Board 
reports and responded with commitments to update and improve safety 
basis documentation.  Refer to Section 2.13, Recommendations of the 
Defense Nuclear Facility Safety Board, of this CRD for more information.

132-6 The more recent fault movement cited by the commentor is acknowledged 
in Chapter 4, Section 4.2.2.3, of the SWEIS and specifically cited in 
Chapter 4, Table 4–3 as the most recent movement on the Pajarito Fault.  
As described in Chapter 5, Section 5.2.3, all new structures at LANL 
would be designed and constructed in compliance with applicable DOE 
Orders, requirements, and governing standards that have been established 
to protect public and worker health and the environment, including from 
the adverse impacts of natural phenomena hazards, such as earthquakes.  
DOE Order 420.1B specifically provides for the reevaluation and upgrade 
of existing facilities when there is a significant degradation in the safety 
basis for the facility.  As noted in Section 5.2.1 and in Comment no. 132-5, 
an update to the seismic hazard analysis was completed in 2007 and 
incorporated into the SWEIS.

132-7 The water quality standards in Chapter 4, Tables 4–7 and 4–9 have been 
updated to reflect standards recently issued by the New Mexico Water 
Quality Control Commission.  The new standards have not yet been 
approved by the U.S. Environmental Protection Agency; nevertheless, they 
are used in the 2005 Environmental Surveillance Report and the SWEIS in 
evaluating water quality data.  As Table 4–7 demonstrates, LANL surface 
water data is compared to a variety of standards that legally apply, in order 
to identify contaminants and data trends that could indicate the need for 
corrective actions.

132-12

132-5
cont’d

132-1
cont’d

132-5
cont’d

132-1
cont’d

132-13
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cont’d
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 NNSA does not agree with the statement that there are over 
1,400 unmonitored discharge sites.  As described in Chapter 4, 
Section 4.3.1.3, NNSA had managed stormwater runoff from LANL solid 
waste management units under a Multisector General Permit Program, 
and then transitioned towards management under an individual National 
Pollutant Discharge Elimination System industrial activity permit.

 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, over the past 6 years, LANL has a very good 
record of complying with permit conditions, which are set to protect 
health and safety.  Under all alternatives, NNSA would continue to meet 
permit conditions designed to protect water resources at LANL.  In 
addition, NNSA operates a monitoring program (described in Chapter 4, 
Section 4.3.1.5) to detect contamination that has resulted from past 
practices.  In accordance with applicable regulations and agreements, 
LANL staff evaluates and takes corrective action for occurrences of 
contamination in groundwater and surface waters at LANL.

132-8 As described in Chapter 4, Section 4.8.2.3, from 1999 to 2005, 
LANL water use decreased from 453 to 359 million gallons (1,715 to 
1,359 million liters), while Los Alamos County water use increased 
from 880 to 1,034 million gallons (3,331 to 3,914 million liters).  Los 
Alamos County is working to lessen the county’s dependence on the 
regional groundwater aquifer and is studying the possible use of their 
San Juan-Chama surface water allotment.  As described in Appendix F, 
statistical analysis shows that the level of perchlorate at most LANL 
locations is below the U.S. Environmental Protection Agency No 
Observed Effect Level and New Mexico’s screening level.  Only 
Mortandad and Pueblo Canyons exceed the New Mexico limit and only 
Mortandad Canyon exceeds U.S. Environmental Protection Agency’s 
No Observed Effect Level.  The New Mexico Environment Department 
will be a decisionmaker with regard to the removal of waste for each 
material disposal area (MDA), rather than DOE, and under the Resource 
Conservation and Recovery Act compliance process there will be an 
opportunity for commentors to voice their opinion to the New Mexico 
Environment Department with regard to remediation alternatives.

132-13
cont’d

132-4
cont’d
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132-9 All LANL operations, regardless of when they began, comply with the 
applicable State (New Mexico Air Quality Control Act) and Federal 
(Clean Air Act, Toxic Substances Control Act) laws and regulations and 
have valid permits as described in Chapter 6.  The LANL contractor 
complies with its Clean Air Act, Title V operating permit which includes 
requirements for monitoring air pollutant emissions from sources at LANL 
and recordkeeping for these sources.  Current air sampling programs 
at LANL include ambient non-radiological air monitoring, an ambient 
radiological air sampling network called AIRNET, and stack sampling for 
radionuclides, as described in Chapter 4, Sections 4.4.2.3 and 4.4.3.1.  The 
LANL contractor evaluates the results from these programs and makes 
changes in the sampling locations and constituents as appropriate.

132-10 All LANL activities have valid permits as described in Chapter 6 and are 
performed in accordance and under State and Federal guidance and laws.  
For more information on high explosives testing, depleted uranium, and 
associated monitoring programs, refer to Section 2.10, Depleted Uranium 
and the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility, of 
this CRD.

132-11 Although LANSCE does have the highest amount of radionuclide air 
emissions in comparison to the other Key Facilities, the Expanded 
Operations Alternative includes no increase in LANSCE activities over 
the No Action alternative as presented in Chapter 3, Section 3.1.3.14.  The 
only capability at LANSCE that could potentially include an increase in 
emissions under the Expanded Operations Alternative is medical isotope 
production.  As indicated in Appendix G, Section G.5, the LANSCE 
Refurbishment Project would include renovations and improvements 
to the existing facility in order to ensure its reliability and extend its 
operation for the next 20 to 30 years, but this refurbishment would not 
likely result in an increase in emissions over the No Action Alternative.

132-12 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative, in particular opposition to the associated detonation of high 
explosives and depleted uranium.  All LANL activities operate under 
valid permits as described in Chapter 6 of the SWEIS and are conducted 
in accordance with applicable State and Federal laws and regulations.  
This includes activities related to high explosives and depleted uranium.  
Although toxic and radioactive air emissions can potentially have 
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Commentor No. 132 (cont’d):  Janet Degan

detrimental impacts, the past emission levels analyzed and those projected 
for LANL would not be expected to cause unacceptable impacts on human 
health or the environment, as shown in Chapter 4, Section 4.6.1.3, and 
Chapter 5, Sections 5.4.1.1, and 5.6.2.  Refer to Section 2.10, Depleted 
Uranium and the Dual Axis Radiographic Hydrodynamic Test (DARHT) 
Facility, of this CRD for more information on high explosives and 
depleted uranium activities.

132-13 Chapter 2, Section 2.2.6 summarizes the progress made in the 
environmental restoration program, while Appendix I presents options 
and environmental analyses for conducting remediation activities at 
LANL primarily related to the Consent Order that was entered into in 
March 2005.

 NNSA considers compliance with the Consent Order to be mandatory and 
is not linking compliance to decisions about pit production or other LANL 
activities.  NNSA intends to implement actions necessary to comply with 
the Consent Order regardless of whether it implements other actions 
analyzed in the SWEIS.

 Several alternative remedies may be considered for remediating a 
contaminated site such as containment in place, treatment, or removal.  
Any selected remediation remedy must meet several criteria including 
protection of human health and the environment, and attainment of 
applicable cleanup standards considering the designated future use of the 
site.  If the site is to remain under DOE ownership, then cleanup standards 
commensurate with a restricted type of land use may be used, provided 
that offsite areas are protected.  If the site is to be released for unrestricted 
access by the public, then the site would need to meet cleanup standards 
for unrestricted access.  Decisions about the appropriate levels of cleanup 
for sites subject to the Consent Order will be made by the New Mexico 
Environment Department considering standards for groundwater, surface 
water, and soils as documented in Section VIII of the Consent Order.

 NNSA expects that solid wastes, hazardous wastes, and mixed low-level 
radioactive wastes from all LANL activities, including those from pit 
production and environmental restoration, would be disposed of in offsite 
disposal facilities.  Transuranic wastes will be disposed of at WIPP or 
its replacement facility.  Disposal of low-level radioactive waste may 
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safely occur in both onsite and offsite disposal facilities.  All wastes 
will be packaged in accordance with U.S. Department of Transportation 
regulations and the requirements of the facilities receiving the wastes; 
those requirements depend on the hazards presented by the wastes.  
Packaging requirements for radioactive materials are summarized in 
Appendix K, Section K.3.1.

Commentor No. 132 (cont’d):  Janet Degan
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133-1 NNSA notes the commentor’s opposition to plutonium pit production.  
Stockpile stewardship capabilities at LANL and elsewhere are currently 
viewed by the United States as a means to further the Nation’s 
nonproliferation objectives.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

133-1
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From: Richard Rowe [richardrowe@cybermesa.com]
Sent: Thursday, August 10, 2006 10:47 AM
To: LANL_SWEIS
Subject: Proposal for nuclear pit production

The United States already possesses 23,000 nuclear pits, (the plutonium triggers 
for nuclear warheads). Senior scientists now concur these pits will be reliable for 
another 60-90 years without a determined end date. We cannot allow our bio-region 
to be any further degraded by the scourge of this insane nuclear industry. 
It is DANGEROUS and UNNECESSARY to produce so many pits.  When do we 
ever expect to use so many?  It is impossible to imagine.  
NO to ANY more pit production.
Richard C. Rowe
221 Camino de la Sierra
Santa Fe, NM 87501

134-1 134-1 NNSA notes the commentor’s statements regarding pit lifetime and 
opposition to pit production.  NNSA has reviewed the pit lifetime studies 
and has concluded that degradation of the plutonium in pits would not 
affect warhead reliability for a minimum of 85 years.  The analysis in the 
LANL SWEIS, however, is still valid and provides a bounding scenario in 
which up to 80 pits per year could be produced.  This potential production 
rate provides NNSA with flexibility in meeting its stockpile stewardship 
mission, taking into account changing geopolitical conditions.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.
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135-1 135-1 NNSA notes the commentor’s request for a public hearing in Albuquerque.  
Although there were no public hearings in Albuquerque, other means of 
providing comment on the Draft SWEIS were provided, such as U.S. mail, 
e-mail, a toll-free telephone line, and a toll-free fax line.  It should be 
noted that all comments, whether written or provided orally, are given 
equal weight and consideration.  See additional discussion in Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD.
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136-1 136-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for additional information.

136-2 NNSA continues to clean up legacy waste sites.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for information about progress in the 
environmental restoration program.

136-2
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137-1

137-2

137-1 NNSA has reviewed the pit lifetime studies and has concluded that 
degradation of the plutonium in pits would not affect warhead reliability 
for a minimum of 85 years.  The analysis in the LANL SWEIS, however, 
is still valid and provides a bounding scenario in which up to 80 pits per 
year could be produced.  This potential production rate provides NNSA 
with flexibility in meeting its stockpile stewardship mission, taking into 
account changing geopolitical conditions.

 Operations at LANL are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Continuing to ensure a safe and 
reliable nuclear stockpile violates none of the terms of the Treaty on the 
Non-Proliferation of Nuclear Weapons.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for more information 
on pit lifetime studies and treaty compliance.

 Environmental and human health impacts are evaluated in Chapter 5 
and summarized in Table S–5.  NNSA will factor these impacts into any 
decisions made regarding future operations.

137-2 There was not a specific “order” that resulted in the inclusion of an 
alternative in the LANL SWEIS that included an increase in the level 
of pit production.  The Record of Decision for the Final Programmatic 
Environmental Impact Statement for Stockpile Stewardship and 
Management (DOE/EIS-0236) assigned LANL the mission of providing 
pit production capability for the nuclear weapons complex (61 FR 68014).  
The 1999 SWEIS analyzed a range of pit production levels up to 50 pits 
per year (or 80 pits per year using multiple shifts).  The Record of 
Decision for the 1999 SWEIS selected an operation level of 20 pits per 
year.  This current SWEIS evaluates continued operation at 20 pits per 
year and, as was done in the 1999 SWEIS, evaluates an alternative that 
includes producing 80 pits per year using multiple shifts to achieve 
the production of 50 certified pits per year.  As discussed in Chapter 1, 
Section 1.4 the NNSA Administrator will make the final decision on the 
level of operations based on this SWEIS and other factors.
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138-1

138-2

138-3

138-1 Status and update of legacy waste Potential Release Sites characterization 
and remediation (or plans) for locations in and immediately adjacent to 
Bandelier National Monument:  Five sites located within the edge of 
Bandelier National Monument (C-00-024, a cistern, and C-00-036 (a) 
through (d), borrow pits 1 though 4) are “administratively complete” 
and awaiting DOE and EPA approval for no further actions.  Two sites at 
Bandelier were investigated and, although they were determined not to 
have been associated with LANL operations, New Mexico Environment 
Department approval for no further action is still pending.  These sites 
(C-007-037, landfill, and C-00-038, surface disposal) will be included 
in the Aggregate Area Investigation Work Plans according to the 
March 1, 2005, Consent Order.  One site, PRS-33-066(a) (an inactive 
firing site), was investigated and debris was removed over a half-mile 
radius of the potential release site, including areas within Bandelier.  This 
site is now recommended for no further action pending New Mexico 
Environment Department approval.  An ecological risk assessment of this 
site will be deferred until development of the exposure unit methodology 
has been completed.  One site within Bandelier’s Chaquehui Canyon has 
not been investigated; the start of that investigation is scheduled for 2010 
and completion is projected in early 2011.

 Status of cultural resources monitoring and management (or copy of 
plan):  A copy of A Plan for the Management of Cultural Heritage of 
Los Alamos National Laboratory (LANL 2006g) has been provided 
to the Commentor.  The Cultural Resources Management Plan is an 
institutional comprehensive plan that defines the responsibilities, 
requirements, and methods for managing cultural resources at LANL.  
The Cultural Resources Management Plan provides an overview of the 
cultural resources program; establishes a set of procedures for effective 
compliance with historic preservation laws specific to the cultural heritage 
of the area and the DOE mission; addresses land-use constraints and 
flexibility; and informs the public of DOE’s stewardship responsibility for 
managing the cultural heritage of LANL and the steps taken to meet this 
responsibility.

 Status of any current LANL fire management plans or plans for future 
thinning or prescribed burns on LANL:  The LANL Wildland Fire 
Management Plan was drafted and is currently undergoing revisions and 
review by LANL management.  The plan is scheduled for completion 
in 2007; as soon as it is approved for implementation, a copy will be 
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138-1
cont’d

provided to the Department of the Interior office at Bandelier National 
Monument.  Small-scale site-thinning activities are ongoing at LANL 
within areas of concern such as within canyons and next to buildings, 
roads, and utilities.  Until the NNSA Los Alamos Site Office Manager 
issues a Finding of No Significant Impact for the use of fire as a primary 
forest management tool and the Wildfire Management Plan is completed 
and approved for implementation, prescribed burns will not be used at 
LANL.

 Status of the DOE White Rock Canyon Reserve:  Co-management of 
the White Rock Canyon Reserve by DOE and the Department of the 
Interior, Bandelier National Monument, is the subject of a Memorandum 
of Agreement (Number DE-GM32-00AL77169) between the two 
agencies.  NNSA has requested modification of the delivery date for the 
preparation of a Resource Management Plan identified as a deliverable 
in the Memorandum of Agreement.  One of LANL’s staff members has 
conducted research for a Masters Program thesis that would benefit 
preparation of this Resource Management Plan.  This thesis, which is 
scheduled to be completed in May 2007, will be incorporated into the final 
Resource Management Plan.

 Site-specific development plans, operational plans (including transfer), 
and remediation proposals for adjacent land parcels (TA-16, TA-3, TA-39, 
TA-49, TA-72), that might impact Bandelier:  Proposed projects for which 
NNSA expects to make decisions over the next 5 years are analyzed 
under the SWEIS Expanded Operations Alternative.  One such project 
proposed for TA-72 is construction of a warehouse and truck inspection 
station (see Chapter 3, Section 3.3.2.4, Remote Warehouse and Truck 
Inspection Station Project in Technical Area 72, for a brief description).  
NNSA prepares annual plans that forecast activities over a rolling 10-year 
period to align site construction and demolition needs with annual budget 
cycles and plans.  These documents are usually classified as “Official 
Use Only,” however, and therefore are not generally available to the 
public.  Plans for the conveyance and transfer of LANL land tracts are an 
outgrowth of the Record of Decision issued by NNSA based on the impact 
analyses provided in the 1999 Final Environmental Impact Statement 
for the Conveyance and Transfer of Certain Land Tracts Administered 
by the U.S. Department of Energy and Located at Los Alamos National 
Laboratory, Los Alamos and Santa Fe Counties, New Mexico
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(DOE/EIS-0293) (DOE 1999c).  Additional consideration for conveyance 
of land was requested by Los Alamos County; however, no tracts of land 
currently under consideration lie contiguous to the Bandelier boundaries.

 Remediation activities proposed for the identified TAs:

 TA-16 – There are 442 potential release sites within this TA; 130 are 
awaiting a determination that no further action is required, while the 
remaining 312 have been approved for no further action.  Sixty (60) of the 
130 sites awaiting a determination that no further action is required are 
located within the upper portion of Water Canyon.  An Investigation Work 
Plan describing the investigations to be performed at these sites is due to 
the New Mexico Environment Department in August 2010.  The S-Site 
Aggregate of potential release sites contains 18 of these 130 potential 
release sites, and the S-Site Investigation Work Plan is due to the New 
Mexico Environment Department in September 2007.  The Canon de 
Valle Aggregate of potential release sites contains 52 of the 130, and the 
Completion Report for the Water Watershed (which includes completion 
of all of the aggregate areas) is due to the New Mexico Environment 
Department in August 2015.

 TA-33 – There are 71 potential release sites in this TA; 25 are awaiting 
a determination that no further action is required, while the remaining 
45 have been approved for no further action.  Eighteen (18) of the 
25 sites are in the Chaquehui Aggregate of Potential Release Sites, and 
the Investigation Work Plan for this aggregate is due to the New Mexico 
Environment Department in November 2009.  Seven (7) of the 25 sites 
are in South Ancho Canyon Aggregate of Potential Release Sites; the 
South Ancho Canyon Investigation Work Plan is due to the New Mexico 
Environment Department in March 2013.  The Completion Report for the 
Chaquehui Watershed is due to the New Mexico Environment Department 
in August 2014, and the Completion Report for the Ancho Watershed is 
due to the New Mexico Environment Department in February 2015.

 TA-39 – There are 27 potential release sites in this TA; 9 are awaiting 
a determination that no further action is required, while the remaining 
18 have been approved for no further action.  The 9 sites awaiting a 
determination are part of the North Ancho Canyon Aggregate of Potential 
Release Sites, for which an Investigation Work Plan is due to the New 
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Mexico Environment Department in September 2007.  The Completion 
Report for the Ancho Watershed is due to the New Mexico Environment 
Department in February 2015.

 TA-49 – There are 21 potential release sites in this TA; 9 are awaiting 
a determination that no further action is required, while the remaining 
12 have been approved for no further action.  The 9 sites still awaiting 
a determination are associated with the MDA AB Consent Order 
deliverables, and two Investigation Work Plans are due to the New Mexico 
Environment Department in October 2007.  The Completion Report for 
MDA AB is scheduled for submission to the New Mexico Environment 
Department in January 2015.

 TA-72 – There are 4 potential release sites in this TA; all 4 have been 
approved for no further action by the U.S. Environmental Protection 
Agency.

138-2 Human health risk assessments for both hazardous chemicals and radiation 
exposures are calculated for LANL facilities based on the use of a 
hypothetical maximally exposed individual at the LANL boundary or the 
nearest publicly accessible location.  This maximally exposed individual 
is assumed to remain at the identified location for 24 hours a day, 7 days 
a week, with no mitigation of effects due to clothing or other protective 
shielding or sheltering.

 Regarding waste management, these calculations are made relative to 
individual waste management sites (such as for Area G at Technical 
Area 54).  For site cleanup activities, these calculations are made for 
individual cleanup sites (such as the cleanup conducted at the Los Alamos 
County Airport).  This use of a maximally exposed individual in the 
human health risk assessments is bounding for members of the public and 
other Federal Government employees located near the LANL site.

 DOE Order 5400.5 restricts the dose to a member of the public from all 
DOE activities to no more than 100 millirem per year from all pathways; 
this is in addition to the dose of about 400 millirem per year due to 
background radiation received by a resident of the Los Alamos area.  
Federal regulations (40 CFR Part 61 and 40 CFR Part 141) establish 
requirements or guidance applicable to doses from specific pathways, 
including limits such as a 10-millirem-per-year air pathway dose from 
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exposure to DOE emissions and up to a 4-millirem-per-year dose from the 
drinking water pathway.  As reported in LANL environmental surveillance 
reports in recent years, exposures from LANL operations have resulted 
in estimated maximally exposed individual doses of less than the allowed 
values for all exposure pathways, including air- and drinking water-
specific exposure pathways.  Chapter 5, Section 5.6, projects doses to 
the maximally exposed individual that are within the established limits.  
No specific assessment of National Park Service employees, residents 
of Bandelier, or visitors to the National Park Service sites would be 
made unless cleanup actions were planned within Bandelier boundaries.  
Depending on the cleanup requirements identified for Potential Release 
Site 33-006(a), a Bandelier-specific maximally exposed individual may 
be used in the human health risk assessment prepared for that action if 
cleanup activities were located within Bandelier boundaries.

138-3 Changes to LANL traffic patterns that are being implemented currently 
by NNSA are not expected to significantly impact existing economic 
conditions within either the County of Los Alamos or Bandelier National 
Monument.  Projected cumulative impact information is provided in the 
2002 Environmental Assessment, Proposed Access Control and Traffic 
Improvements at Los Alamos National Laboratory, Los Alamos, New 
Mexico (DOE/EA-1429) (DOE 2002a); NNSA issued a Finding of No 
Significant Impact on August 23, 2002, for the proposed action considered 
in this environmental assessment.  Additional security-driven changes 
internal to the LANL site are proposed under the Expanded Operations 
Alternative.  A cumulative evaluation of the potential socioeconomic 
impacts of that action alternative is provided in the Final SWEIS.
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139-1

139-1 Pollution prevention measures are part of the No Action Alternative 
baseline and are therefore part of the Expanded Operations Alternative.  
Since 1993, significant progress in waste reduction through pollution 
prevention measures has occurred at LANL (see Chapter 4, Section 4.9).  
NNSA and the LANL contractor continue to work to reduce overall 
waste generation at LANL and, correspondingly, the amount of waste 
disposed of on site.  There is no current plan to cease radioactive waste 
disposal at LANL.  Decisions on the disposal of various wastes generated 
across the DOE Complex were based on the analyses conducted for 
a 1997 Waste Management Programmatic Environmental Impact 
Statement for Managing Treatment, Storage, and Disposal of Radioactive 
and Hazardous Waste (DOE/EIS-0200) (DOE 1997a).  In its related 
Record of Decision (65 FR 10061), DOE announced it would dispose 
of low-level radioactive waste from the DOE Complex at two regional 
facilities (Hanford and the Nevada Test Site) and continue disposal of 
LANL-generated low-level radioactive waste at LANL (65 FR 10061).  
Currently, there are established disposal outlets for most wastes at LANL.  
As indicated in the waste management sections of Chapters 4 and 5 
of the SWEIS, the LANL contractor will continue to use commercial 
treatment and disposal capabilities for nonradioactive, hazardous, and 
mixed low-level radioactive waste.  Transuranic waste will continue to 
be disposed of at WIPP.  Low-level radioactive waste will be disposed 
of on site at LANL, at another DOE facility, or at a commercial facility.  
In large measure, the choice of waste disposal either at DOE facilities 
or at commercially appropriate and available disposal facilities is driven 
by economic factors.  At this time, Greater-Than-Class C low-level 
radioactive waste has no disposal path; however, DOE has issued a Notice 
of Intent to prepare an Environmental Impact Statement for the Disposal 
of Greater-Than-Class-C-Low-Level Radioactive Waste (__ FR _____).  
Several options for disposal of this waste and other DOE waste with 
similar characteristics are being considered.
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139-1
cont’d

139-2

139-3

139-3
cont’d

139-4

139-2 The commentor’s opposition to the expansion of the Area G low-level 
radioactive waste disposal site is noted.  NNSA has verified its need to 
expand the Area G disposal site into Zones 4 and 6 and has no plans to 
amend its earlier decision regarding this expansion.  The future use of 
lined pits rather than unlined pits for waste disposal, however, is under 
evaluation through the Area G performance assessment and composite 
analysis required by DOE Order 435.1.  In the updated performance 
assessment and composite analysis, NNSA is undertaking a thorough 
review of the alternatives available for lining waste disposal pits and is 
evaluating the possible benefits and drawbacks of each, as well as the 
benefits and drawbacks of using unlined pits.  The updated performance 
assessment and composite analysis will guide decisions regarding 
operational procedures and waste disposal.  The SWEIS considers impacts 
from the use of unlined pits as its No Action Alternative baseline; this 
impact analysis thereby bounds possible actions with lesser environmental 
consequences such as those that may result from using alternative pit 
construction methods and operational techniques.

139-3 NNSA is committed to protecting the regional aquifer beneath LANL.  
NNSA operates a groundwater monitoring program (described in 
Chapter 4, Section 4.3.2) to detect and characterize contamination from 
past practices and to provide early detection of contaminants from 
current disposal operations.  Monitoring confirms some movement of 
contaminants into the deeper regional aquifer at LANL.  As described 
in Chapter 4, Section 4.3.2, and Appendix E, Section E.8, LANL staff 
performs field testing and computer modeling to further refine the 
conceptual model for groundwater flow and contaminant transport beneath 
LANL.  Chapter 5, Section 5.13, states that contamination from LANL 
or changes in Rio Grande flows are not likely to affect water quality.  
In addition, a special pathways analysis was added to Appendix C, 
Section C.1.4.2, to address concerns about contamination of the Rio 
Grande.  The analysis shows that drinking Rio Grande water that could 
be impacted by LANL activities is comparable to drinking water from the 
Jemez River, which is not downstream of LANL.  The monitoring data 
and the drinking water analysis do not indicate a need to extend impacts 
analysis well beyond the vicinity of LANL.

139-4 NNSA does not consider compliance with the Consent Order to be 
optional and is not linking Consent Order compliance to decisions about 
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139-4
cont’d

139-5

139-6

139-7

139-8

pit production, proposed new projects or activities, increased operational 
levels, or waste generated from other LANL activities.  Chapter 1, 
Section 1.3, of the SWEIS defines the three alternatives and explains why 
activities to comply with the Consent Order are included only under the 
Expanded Operations Alternative.  Chapter 1, Section 1.4, states that the 
NNSA Administrator could choose to implement the alternatives either in 
whole or in part, and that NNSA intends to implement actions necessary to 
comply with the Consent Order regardless of whether other actions in the 
Expanded Operations Alternative are implemented.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

139-5 Cleanup of the legacy waste sites is governed by DOE requirements and 
the Consent Order, which was signed in March 2005 by DOE, the LANL 
contractor, and the State of New Mexico.  Appendix I presents options and 
environmental analyses related to future remediation activities at LANL as 
a means of bounding the impacts associated with remediation.  However, 
remediation decisions for specific sites that are subject to Consent Order 
requirements, including cleanup of TA-21 sites and associated waste 
management procedures, will be made under the remedy-selection process 
established by the Consent Order.  For additional information, refer to 
Section 2.7, Waste Management, and Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD.

139-6 The Summary reflects the analysis in the main body of the SWEIS.  As 
indicated in Section S.9.1, Comparison of Potential Consequences of 
Alternatives for Continued Operation at Los Alamos National Laboratory, 
and Section S.9.3, Summaries of Potential Consequences from Project-
Specific Analyses, the impacts generally are not high and adverse.  
Chapter 5, Section 5.11, was revised to provide additional information 
concerning the environmental justice analysis in the SWEIS.  Refer to 
Section 2.11, Environmental Justice, of this CRD for more information.

139-7 The report entitled, Cerro Grande Fire Assessment Project: An Assessment 
of the Impact of the Cerro Grande Fire on Cultural Resources at Los 
Alamos National Laboratory, New Mexico, Cultural Resource Report 
No. 211 (LANL 2002b), provided an initial estimate of the number of new 
cultural resource sites uncovered by the Cerro Grande Fire.  The report 
estimated that about 10 percent of the nearly 500 sites surveyed after the 
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139-9

139-10

139-11

139-12

139-13

139-14

139-3
cont’d

139-16

139-17

139-18

139-19

139-2
cont’d

139-15

fire were previously unrecorded.  Since that time, however, additional 
surveys undertaken as part of the Cerro Grande Fire Assessment and Tree 
Thinning Projects identified 447 new sites.  NNSA may not disclose the 
locations of these sites due to legal constraints imposed by the National 
Historic Preservation Act; however, Chapter 2, Table 2–5, and Chapter 4, 
Section 4.7.1, were revised to include the newly identified sites.  Impacts 
to cultural resources relative to Waste Management Facilities Transition 
are addressed in Appendix H, Section H.3.3.2.  No direct negative impacts 
on cultural resources are expected; however, a number of cultural resource 
sites are located nearby.  To protect these sites, their boundaries would 
be marked and fenced, as appropriate.  Views of Area G from Pueblo 
lands would be positively impacted by the removal of the white-colored 
domes after the transuranic waste stored in them is shipped either to a 
new temporary storage facility to be located in the Pajarito Road Corridor 
or to WIPP.  Consultations with the Four Accord Pueblos are conducted 
in accordance with established agreements and the LANL Plan for the 
Management of the Cultural Heritage at Los Alamos National Laboratory, 
New Mexico (LANL 2006b).

139-8 The Summary is appropriately a high-level overview of the SWEIS; 
1999 SWEIS impact projections and their actual status, as well as 
information about the existing LANL environment, are provided in 
Chapters 2 and 4.  Explicit explanations of why certain activities did not 
proceed as planned over the past 7 years are not within the scope of the 
SWEIS.

139-9 The first of the four items in the Plus box in Figure S–2 of the Summary is 
self-explanatory: “Produce a larger number of plutonium pits.”  The other 
three items in the Plus box correspond to the text headings of discussions 
that follow the figure.  The descriptions of the items in the Plus box in 
Figure S–2 were revised to make them more trackable to the discussions 
that follow, where the names of the projects that constitute each grouping 
are italicized.  Thus, although not in table format, the projects represented 
by each of the items in the Plus box in Figure S–2 are described 
immediately following the figure.

139-10 NNSA notes the commentor’s preference that there should be no effluents 
from the Radioactive Liquid Waste Treatment Facility.
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139-19
cont’d
139-20

139-21

139-22

139-23

139-7
cont’d

139-24

139-25

139-26

139-11 Expansion of low-level radioactive waste disposal operations into Zones 4 
and 6 of Area G was evaluated as part of the 1999 SWEIS, as identified in 
Table S–3, Waste Management and Pollution Prevention, of the Summary, 
but was not evaluated as part of the Waste Management Facilities 
Transition Project.  The paragraph referenced by the commentor, however, 
does refer to construction and operation of replacement low-level 
radioactive waste management facilities in TA-54.  These replacement 
facilities, which would support disposal of low-level radioactive waste in 
the expanded disposal area, are evaluated in Appendix H, Section H.3.

139-12 This footnote was revised to state more clearly that, “NNSA is including 
impacts associated with Consent Order implementation in order to 
facilitate Consent Order compliance.  NNSA intends to implement actions 
necessary to comply with the Consent Order, regardless of whether it 
implements other actions analyzed as part of the Expanded Operations 
Alternative.”

139-13 The Summary presents an overview of the proposed projects.  More 
detailed information is found in Appendix J, Section J.3.  The impacts 
of the proposed expansion of the Off-Site Source Recovery Project are 
included in the impacts analyses provided in Chapter 5.

139-14 This referenced page does not list specific Key Facilities, but describes 
the criteria that define Key Facilities and refers the reader to Table S–2 
and Figure S–4 of Summary Section S.5.2 for the location and names of 
the Key Facilities.  Table S–2 shows that Waste Management Operations 
– Solid Radioactive and Chemical Waste Facilities (which includes TA-54) 
was a Key Facility in the 1999 SWEIS and is a Key Facility in this SWEIS.

139-15 The referenced paragraphs of the Draft LANL SWEIS discussed NNSA’s 
responses to comments received during the scoping period.  On page S–19 
of the Summary of the Draft SWEIS, the first sentence in the second 
paragraph stated, “The alternatives and impacts described in the SWEIS 
include…continued management of transuranic waste at LANL.”  The 
reference to “waste management in Area G” in paragraph 4 was related to 
scoping comments requesting that NNSA reassess its previous decision to 
expand into Zones 4 and 6 of Area G and the use of lined versus unlined 
pits.  To the extent that NNSA is proposing operational changes, the 
impacts are analyzed in the SWEIS (for example, the Waste Management 
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139-26
cont’d

139-27

139-28

139-29

139-24
cont’d
139-26
cont’d

139-30

139-31

139-32

139-33

139-34

Facilities Transition Impacts Assessment in Appendix H).  NNSA notes 
that, in the Final LANL SWEIS, a brief description of the scoping 
process replaced the detailed discussion of the scoping comments in the 
Draft SWEIS.

139-16 NNSA notes the commentor’s concern regarding the impacts of terrorism.  
DOE gives high priority to the safety and security of all its facilities.  
Security and potential acts of sabotage are integral considerations 
in the designs and operating procedures for new and existing DOE 
facilities.  DOE considers the threat of terrorist attack to be real and 
has an established safeguards and security process that assesses facility 
vulnerabilities to various threats, including intentional destructive acts 
such as terrorism.  Chapter 4, Section 4.6, of the SWEIS was revised to 
include additional discussion of the measures taken to protect assets at 
LANL from terrorist activities.  As discussed in Chapter 5, Section 5.12.6, 
the impacts of terrorist action are considered in a separate, classified 
appendix to the SWEIS.  The impacts of a plane flying into the transuranic 
waste storage facilities at TA-54, Area G, would be the same, whether 
intentional (terrorism) or unintentional (accident).  This event was not 
specifically included in the accident analysis, but was considered.  The 
impacts of such an event are bounded by the wildfire accident, which was 
analyzed and is discussed in Chapter 5, Section 5.12, of the SWEIS.

139-17 The statement that an increase in the number of employees has a neutral 
or positive impact is made from a socioeconomics perspective.  The 
higher number of current LANL employees above the projections 
included in the 1999 SWEIS has helped increase income levels in the 
surrounding communities due to the higher average salaries offered at 
LANL.  Flowdown of this income through the local economy has had a 
beneficial impact by increasing the number of secondary jobs available.  It 
is also true that increased employment and operational activities generate 
additional demands for water and other resources and increase local 
traffic volume.  The impacts associated with these increased demands 
are discussed in Chapter 5, Section 5.3, Water Resources; Section 5.5, 
Ecological Resources; Section 5.8.2, Infrastructure; and Section 5.10, 
Transportation.

139-18 The 1999 SWEIS projected annual waste generation rates for Key 
Facilities, non-Key Facilities, and Remediation Services.  The projections 
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139-35

139-36

139-37

139-38

139-39

139-40

considered routine operations at the facilities, but did not anticipate 
one-time events such as chemical cleanouts.  In Chapter 4, Section 4.9, 
of the SWEIS, the historical generation rates (1999 through 2005) 
are compared to the 1999 projections for Key Facilities, non-Key 
Facilities, and Remediation Services by waste type (such as chemical 
waste).  Although LANL-wide projections of waste quantities are rarely 
exceeded, some facility-specific exceedances have occurred, mostly due 
to one-time events.  In the example cited on Draft SWEIS Summary 
page S–24, the reference is to generation of chemical waste amounts 
that exceeded the 1999 SWEIS projections.  More detail regarding this 
example is provided in the discussion of chemical wastes in Section 4.9.3.  
To answer the commentor’s question, the 1999 SWEIS chemical waste 
generation projections were exceeded due to environmental cleanups at 
TA-16.  Chapter 4, Tables 4–45 through 4–49, compare the 1999 SWEIS 
ROD projections with the actual quantities of waste generated from 1999 
through 2005 and provide explanations for exceedances in the notes to the 
tables.  NNSA acknowledges the difficulties that have occurred regarding 
repackaging and certifying transuranic waste for shipment to WIPP and 
is working to improve shipment rates.  Shipment rates to WIPP have 
increased significantly over the past couple of years.  Refer to Section 2.7, 
Waste Management, of this CRD for more information.

139-19 Forty-one acres is the amount of land that would be disturbed for low-
level radioactive waste disposal; 72 acres is the area of land designated 
or reserved for waste disposal.  Table S–3 of the Summary document and 
Chapter 2, Table 2–5, of the SWEIS were revised to clarify this difference.

139-20 This element of soil erosion was added to the Summary document as cited, 
as well as to Chapter 4, Section 4.2.3.2, of the SWEIS.

139-21 Chapter 4, Section 4.3.1.7, states that chromium was detected in 
stormwater runoff at concentrations greater than the New Mexico 
groundwater standards for chromium.  Higher concentrations of some 
metals also were found upstream (north) of LANL; it is uncertain whether 
these concentrations were due to site operations.

 Chapter 4, Section 4.3.2.2, states that chromium concentrations between 
375 and 404 parts per billion were detected in two wells in Mortandad 
Canyon.  LANL staff will conduct further drilling and sampling to 
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characterize this contamination.  Refer to Section 2.5, Water Resources, of 
this CRD for responses to comments regarding chromium contamination 
in the groundwater.

 NNSA acknowledges that detection of dioxane was reported to the 
New Mexico Environment Department in July 2006, 1 year after the 
sample was collected from a well in Mortandad Canyon.  The dioxane 
contamination level is between 20 parts per billion and 56 parts per billion, 
below the 61 parts per billion EPA risk-based cleanup level established 
through the Consent Order.

139-22 NNSA acknowledges the commentor’s concern that increased employment 
levels at LANL could have affected the real estate market and the 
availability of housing in Los Alamos.  This is not an Environmental 
Justice issue, as all members of the general population would experience 
such problems.  The housing data in Chapter 4, Section 4.8.1.5, note 
the difference in the median price of a home in Los Alamos County 
($228,300) to that in the neighboring counties ($107,300 in Rio Arriba 
County).  However, because there are many factors that affect where 
workers choose to live, it is not possible to draw conclusions from this 
data.

139-23 Chapter 4, Section 4.8.2.3, of the SWEIS discusses NNSA’s water use 
management and conservation measures undertaken at LANL, including 
gray water reuse projects and a cooling water conservation project.  
LANL’s total and consumptive water use has actually decreased since 
1999, as discussed in Chapter 4, Section 4.8.2.3, of the SWEIS, partly due 
to water conservation efforts.  The text regarding the “conservation limit” 
in Table S–3 that was cited by the commentor was revised for clarity in the 
Final SWEIS.  The cited “limit” is not a regulatory or other bona fide limit 
per se, but rather an internal target ceiling or goal established to gauge the 
performance of water use management efforts.  Refer to Section 2.8, Water 
Use, of this CRD for more information.  To date, LANL’s water demands 
have not exceeded this quantity; Table S–3 was revised to reflect this fact.  
As cited throughout the SWEIS, proposed facility upgrades, renovations, 
and replacements at LANL are intended to increase operational efficiency 
as new structures, systems, and components replace those in antiquated, 
less resource-efficient facilities.  As further detailed in the introduction 
to Appendix G of the SWEIS, all new facilities would be constructed 
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according to Leadership in Energy and Environmental Design standards.  
Leadership in Energy and Environmental Design for New Construction 
and Major Renovations (LEED-NC) is a green building rating system 
designed to guide and distinguish high-performance commercial and 
institutional projects, with a focus on office buildings.  The standards 
used for new LANL buildings would increase energy use efficiency and 
probably achieve net reductions in energy use.  Leadership in Energy 
and Environmental Design emphasizes state-of-the-art strategies for 
sustainable site development, water savings, energy efficiency, material 
selection, and indoor environmental quality.  Roof and parking lot water 
runoff may be used for landscape water system augmentation at LANL, 
and gray water is used for applicable and permissible situations at LANL, 
such as cooling tower water reuse.

139-24 The intent of Table S–3 is to compare actual impacts and performance 
changes with projections in the 1999 SWEIS, not the objectives defined in 
the DOE Five-Year Plan for Environmental Management.  Consistent with 
the impacts discussion of the 1999 SWEIS, the waste management impacts 
were defined in terms of the quantities of each waste type generated.  
Specific management objectives, such as removal or repackaging goals, 
are useful to measure progress or efficiency, but are not indicators of 
environmental impacts, provided that storage space and management 
practices are adequate.  Requirements for treating and disposing of mixed 
low-level radioactive waste are established under the Site Treatment Plan, 
which is required by the Federal Facility Compliance Order administered 
by the New Mexico Environment Department.  All Site Treatment Plan 
deadlines and milestones for mixed low-level radioactive waste were met 
in 2005.

 Regarding Zones 4 and 6, the decision for expansion was made as part of 
the 1999 SWEIS Record of Decision (64 FR 50797).  This SWEIS does not 
modify that decision in any way.  Zone 4 was selected for initial expansion 
and is expected to provide adequate capacity for onsite disposal through 
the period covered by this SWEIS and beyond.

139-25 The purpose of this description was to convey that there is uncertainty 
regarding the number of pits that must be produced to achieve 50 certified 
pits per year.  Some pits may be produced that do not pass the stringent 
qualifications necessary to certify them for use in the stockpile.  As this 
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text indicates, NNSA does not believe it would need to produce 80 pits 
to obtain 50 certified pits, but it needs the flexibility to produce up to 
80 pits per year to manage the possibility that some number of pits cannot 
be certified.  In pit production and all other operations at LANL, the 
contractor looks for pollution prevention opportunities to minimize the 
amount of waste produced and the potential for harm to the environment.

139-26 Because the decision to expand the Area G disposal capacity was made 
as part of the 1999 SWEIS Record of Decision (64 FR 50797), Area G 
expansion is common to all of the SWEIS alternatives.  The disposal 
statement in Summary Table S–4, the line for Waste Management 
Operations: Solid Radioactive and Chemical Waste Facility, was 
supplemented to acknowledge that Area G disposal operations will be 
expanded into Zones 4 and 6 as necessary.  Because this is a summary 
table, no discussion was added to the Reduced or Expanded Operations 
Alternatives to explain why Zone 4 expansion is also included in these 
alternatives.  Regarding the second comment, a statement was added 
to Summary Section S.9.1, Waste Management, to acknowledge that 
low-level radioactive waste would continue to be generated under the 
Reduced Operations Alternative and that expansion of disposal operations 
into Zones 4 and 6, as necessary, will be undertaken to provide disposal 
capacity.

139-27 Text was added to Summary Section S.9.1 and Chapter 5, Section 5.4.1.3, 
to discuss the potential increase in emissions from increased commuter 
traffic to LANL.  Increased employment of 2.2 percent per year under 
the Expanded Operations Alternative could result in similar increases in 
LANL commuter-specific vehicle emissions from additional employee 
vehicles commuting from Santa Fe and Rio Arriba County and other 
locations.  The actual change in overall traffic emissions would be much 
less than 2.2 percent because LANL-specific traffic is only a portion of the 
overall regional traffic volume.

139-28 If new LANL staff move increasingly into counties such as San Miguel 
or Sandoval, average income levels in these counties would be expected 
to increase due to the higher average salaries paid to LANL employees, 
resulting in a higher tax base.  In addition, if higher-income employees 
move into these counties, NNSA would expect local demand for retail 
items to increase, leading to the opening of new commercial ventures in 
these counties.
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139-29 NNSA has actively implemented water use management and conservation 
measures at LANL that will be integral to the new construction proposed 
under the Expanded Operations Alternative.  LANL’s projected water 
demands under the Expanded Operations Alternative would remain within 
LANL’s water use target ceiling.  NNSA has updated the utility demand 
projections presented in this Final SWEIS.  As discussed in Chapter 5, 
Section 5.8.2.3, LANL operational demands associated with the Expanded 
Operations Alternative, combined with the larger and growing demands 
of other Los Alamos County users, could require up to 97 percent, rather 
than 101 percent, of currently available water rights.  Refer to Section 2.8, 
Water Use, of this CRD for more information on LANL’s water use, 
available water rights, and water supply planning.

139-30 Decisions concerning the disposal of various wastes generated across the 
DOE Complex were based on analyses conducted for a Programmatic 
EIS that evaluated the impacts of various disposal options for different 
waste types, including low-level radioactive waste.  DOE determined that 
low-level radioactive waste generated at LANL would be disposed of at 
LANL and at two regional facilities (Hanford and the Nevada Test Site), 
as stipulated by the Record of Decision (65 FR 10061).  In this SWEIS, 
the transportation analysis conservatively assumed that all low-level 
radioactive waste would be disposed of offsite, providing a bounding 
estimate of impacts associated with offsite disposal.  See Chapter 5, 
Section 5.10, and Appendix K of the SWEIS for more information.

139-31 Whenever materials are shipped, it is possible that a traffic accident 
could result in vehicular damage and possible occupant injury or death.  
Even when drivers are trained in defensive driving and take great care, 
traffic accidents will occur.  As stated in Chapter 5, Section 5.10, and 
Appendix K, Section K.6.2, the accident rates used for the traffic accident 
analysis were computed using all interstate shipments, regardless of cargo.  
It should be pointed out that shippers and carriers of radioactive material 
generally have a higher-than-average awareness of transportation impacts 
and prepare for such shipments accordingly.  Separate accident rates for 
travel in rural, suburban, and urban population density zones were used.  
The traffic accident fatality rates used ranged from 1 to 2 per 62 million 
miles (100 million vehicle kilometers) traveled.  A recent traffic facts 
report from the National Highway Traffic Safety Administration for the 
State of New Mexico indicates that the accident fatality rate ranged from 
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1 to 2 per 62 million miles (100 million vehicle kilometers) traveled for 
all accidents during 1990 through 2004 (DOT 2006).  The same report 
indicates that the fraction of fatalities involving large trucks is about 2 
percent of all accident fatalities.  Therefore, NNSA believes the values 
used for accident fatality rates in the SWEIS are appropriate for the 
purpose intended.  Also note that the distance between Pojoaque and Santa 
Fe is about 31 miles (50 kilometers).  Therefore, about a million shipments 
over this distance would be expected to produce only one fatal accident.

139-32 The impacts shown in Summary Table S–5 are not limited to those that 
could occur only within the next 5 years (through 2011).  The impacts 
evaluated in this SWEIS can occur over a much longer period.  For 
this SWEIS, it was assumed that the white-colored domes in TA-54 
would be removed by 2015 to allow remediation of MDA G.  Therefore, 
complete removal of transuranic waste storage drums from the domes 
probably would occur in 2014.  An option is provided in Appendix H, 
Section H.3.2.3, that would move these drums to two new storage 
buildings associated with the new TRU Waste Facility if it were 
determined at a future date that all of the transuranic waste drums could 
not be removed and shipped for disposal on schedule to allow closure of 
MDA G in compliance with the current Consent Order schedule.

139-33 A header was inadvertently omitted from this table.  The liquid wastes, 
both transuranic and low-level radioactive, should have appeared 
following the header, “Liquid Radioactive Waste.”  This header was added 
to Summary Table S–5 of the Final SWEIS.  Additional details about the 
types and quantities of liquid waste and the resulting solidified waste 
are presented in Chapter 5, Tables 5–40, 5–43, and 5–48, for each of the 
alternatives.

139-34 The quantities of radioactive liquid waste provided in Summary Table S–5 
represent annual quantities.  For consistency with other waste quantities 
reported on the table, these values were modified in the Final SWEIS to 
reflect generation over 10 years.  Corresponding changes were made to 
Chapter 3, Table 3–19, and Chapter 5, Table 5–37, in the Final SWEIS.

139-35 NNSA notes the commentor’s concerns regarding cumulative impacts 
on water resources.  Additional details about cumulative impacts on 
water resources are provided in Chapter 5, Section 5.13, including a 
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discussion of sediment contamination from the past 50 years.  Sediment 
contamination from LANL activities is reflected in the water quality of 
the receiving streams.  Current water quality monitoring indicates that 
the State of New Mexico’s water quality standards are not exceeded in 
downstream reaches of the Rio Grande, and existing water quality is 
expected to improve over time.  Additionally, NNSA manages stormwater 
runoff from both industrial and construction activities under various 
Stormwater Pollution Prevention Plans.  NNSA requires cleanup of any 
spills or leaks, monitoring of surface water runoff, and implementation 
of best management practices for the control of stormwater runoff quality 
and quantity.  Additional details on stormwater management at LANL are 
included in Chapter 4, Section 4.3.1.3, Stormwater Runoff.  Movement 
of groundwater contamination is discussed in Chapter 5, Section 5.13; 
however, questions about the rate and direction of contaminant movement 
must be more thoroughly investigated before the cumulative effects on 
groundwater resources can be evaluated.  Section 5.13 also discusses 
LANL studies planned or underway to evaluate contaminant movement in 
groundwater.  Availability of water and other utilities for LANL operations 
was analyzed cumulatively and the results are presented in Section 5.13, 
Table 5–83, which was revised in this Final SWEIS.

 Since the Draft SWEIS was issued, DOE has removed the modern pit 
facility from further consideration at LANL.  Without the contribution 
from a modern pit facility, LANL operational demands, combined with 
the larger and growing demands of other Los Alamos County users, are 
not projected to exceed the currently available water rights managed by 
Los Alamos County, as presented in revised Table 5–83.  Further, LANL’s 
projected water demands under the Expanded Operations Alternative 
would remain within LANL’s water use target ceiling of 542 million 
gallons (2,050 million liters) per year, as discussed in Section 5.8.  Refer 
to Section 2.8, Water Use, of this CRD for more information on LANL’s 
water use, available water rights, and water supply planning.

 An analysis of the potential cumulative impacts of the city of Santa Fe’s 
Buckman Well Field Project, which is the subject of an ongoing EIS being 
prepared by the Bureau of Land Management and the U.S. Forest Service, 
is also presented in Section 5.13, Rio Grande Flows.  As described in 
Section 5.13, the city of Santa Fe’s proposal to directly divert Rio Grande 
water while reducing pumping from the Buckman Well Field would 
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reduce the depletion of regional groundwater and help offset LANL and 
Los Alamos County water use projections.  After the Buckman Well Field 
Project EIS is completed, the results will be considered in subsequent 
NEPA documentation prepared by NNSA, as appropriate.  Any further 
quantitative analysis of the effects of the Buckman Well Field Project 
would be speculative at this point in time.

139-36 Table S–5 in the Summary includes waste quantities associated with the 
three alternatives for continued operation of LANL as defined in the 
SWEIS.  The quantity of transuranic waste that is cited in Section S.9.2, 
Waste Management, of the SWEIS Summary is the maximum value 
estimated for cumulative waste generation.  At the time the Draft SWEIS 
was prepared, the cumulative values included waste generation both from 
continued operation of LANL and from a modern pit facility.  Recently, 
NNSA announced cancellation of the Supplemental Environmental 
Impact Statement on Stockpile Stewardship and Management for a 
Modern Pit Facility in its Notice of Intent to prepare a Supplement to the 
Stockpile Stewardship and Management Environmental Impact Statement 
– Complex 2030 (71 FR 61731).  Consequently, a modern pit facility is 
not included in the cumulative impacts discussion of this Final SWEIS.  
Therefore, the cumulative transuranic waste volume cited in Section S.9.2, 
Waste Management, is now the same as that projected in Table S–5 under 
the Expanded Operations Alternative.

139-37 The cited statement regarding the potential need for new waste disposal 
facilities was not intended to imply that transuranic waste disposal 
facilities would be constructed at LANL.  As such, the waste management 
discussion in the Summary, Section S.9.2, was revised to remove 
ambiguity.  Additional details about the cumulative impacts of waste 
management may be found in Chapter 5, Section 5.13, of the SWEIS.  
Regarding a replacement facility for WIPP, DOE recognizes that such 
a facility might be required (see the Record of Decision for the WIPP 
Disposal Phase, 63 FR 3624).  This SWEIS recognizes that additional, 
future disposal options for transuranic waste may be necessary.  The 
impacts associated with such options will be evaluated by DOE through 
the NEPA process when the need arises and alternatives are identified.  
Refer to Section 2.7, Waste Management, of this CRD for more 
information.
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139-38 Current plans for expansion of Area G will provide LANL operations 
with sufficient onsite low-level radioactive waste disposal capacity for the 
foreseeable future, while WIPP will provide adequate offsite transuranic 
waste disposal capacity for many years to come.  Should LANL site 
cleanup activities generate excessive amounts of low-level radioactive 
wastes beyond the current disposal site capacities present at LANL, 
other existing offsite disposal alternatives would be used.  Most of the 
transuranic waste projected under the Expanded Operations Alternative 
results from the assumed removal of transuranic waste disposed before 
1970 from LANL material disposal areas that are subject to the Consent 
Order.  Generation of this waste is uncertain and will depend on future 
regulatory decisions by the New Mexico Environment Department.  WIPP 
disposal capacity is expected to be sufficient for disposal of all retrievably 
stored waste, including LANL’s current inventory of legacy waste, and 
all newly generated transuranic waste from the DOE Complex over the 
next few decades.  As discussed in Chapter 5, Section 5.9.3, no credit was 
taken for LANL waste volume reduction techniques such as sorting, and 
it is assumed that all of the transuranic waste at LANL could be disposed 
of at WIPP.  However, there may not be sufficient space at WIPP for 
disposal of all pre-1970 waste buried across the DOE Complex.  Because 
future decisions about disposal of transuranic waste will be based on the 
needs of the entire DOE Complex, it is not possible to be definite about 
the disposition of waste from environmental remediation that may or may 
not be generated.  Should any transuranic waste be generated at LANL at 
a time when disposal capacity is not available, the waste would be safely 
stored until disposal capacity became available.  Refer to Section 2.7, 
Waste Management, and Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for more information.

139-39 LANL receives an average of 5 to 10 waste shipments from offsite 
locations each year.  Transuranic waste that is eligible for disposal at WIPP 
is transported to WIPP.  In its 1998 Record of Decision for the WIPP 
Disposal Phase (63 FR 3624), DOE recognized that WIPP would not 
provide a disposal solution for all transuranic wastes.  Refer to Section 2.7, 
Waste Management, of this CRD for more information.  Regarding the 
reasoning behind receipt of waste from offsite locations, some of the waste 
is generated by LANL activities at offsite locations and some is generated 
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by DOE facilities that do not have the capability to manage the waste.  
The quantities received from offsite locations are small (approximately 
180 cubic feet [5 cubic meters]) compared to the amount generated at 
LANL, and are subject to NNSA approval.  No specific limit applies to 
the amount of waste received, but the impacts are evaluated based on 
the small amounts received from offsite locations rather than the amount 
generated on site.  Should the amounts of offsite-generated waste increase 
significantly, additional NEPA review of the impacts would be undertaken.  
Separate from these wastes, the Off-Site Source Recovery Project accepts 
unwanted sealed sources and stores them in a protective manner pending 
development of a disposal option.  The sealed sources received by the 
Off-Site Source Recovery Project are considered wastes “generated” at 
LANL and are included in the waste projections provided in Chapter 5, 
Section 5.9, of the SWEIS.

139-40 The volumes of waste projected in the SWEIS (see Chapter 5, Section 5.9) 
are based on the original estimates in the 1999 SWEIS for Key Facilities, 
non-Key Facilities, and Remediation Services.  A review of actual wastes 
generated by facility (see Chapter 4, Section 4.9) shows that, for the most 
part, the estimates are conservative; that is, the projections overestimate 
the amounts of waste generated.  Decisions about the disposal of various 
wastes generated across the DOE Complex were based on analyses 
conducted for the Final Waste Management Programmatic Environmental 
Impact Statement for Managing Treatment, Storage, and Disposal of 
Radioactive and Hazardous Waste, (DOE/EIS-0200) (DOE 1997a).  This 
Programmatic EIS evaluated the impacts of various disposal options 
for different waste types, including low-level radioactive waste.  In its 
related Record of Decision (65 FR 10061), DOE determined that low-
level radioactive waste generated at LANL would be disposed of at LANL 
and at two regional facilities (Hanford and the Nevada Test Site), in 
addition to the option of disposal at commercial facilities.  The cumulative 
impacts discussion in Chapter 5, Section 5.13, addresses offsite disposal 
options.  Refer to Section 2.7, Waste Management, of this CRD for more 
information.
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140-1 NNSA notes the commentor’s concern regarding expanded pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.  A decision regarding expanded pit 
production will be made only after consideration of the environmental 
impacts identified in the SWEIS.  The environmental impacts are 
addressed in Chapter 5 and summarized in Summary Table S–5.

140-2 NNSA notes the commentor’s opinion that radioactive waste poses a threat 
to the air and water quality in the vicinity of LANL.  NNSA does not agree 
with this opinion.  Chapter 5 of the SWEIS includes the effects of LANL 
operation on surface waters, groundwater, and air.  Chapter 5, Section 5.13 
states that contamination from LANL or changes in Rio Grande flows are 
not likely to affect water quality.  In addition, a special pathways analysis 
has been added to Appendix C to address concerns expressed regarding 
contamination of the Rio Grande.  The analysis shows that the radiation 
dose from hypothetically drinking Rio Grande water that could potentially 
be impacted by LANL would be comparable to that from drinking water 
from the Jemez River, which is not downstream of LANL.  The health 
impacts analysis in the SWEIS projects air emissions data to estimate 
dose to the population within a 50-mile (80-kilometer) radius of LANL.  
The maximum projected annual population dose would be 36 person-
rem under the Expanded Operations Alternative.  This dose would not be 
expected to result in any additional latent cancer fatalities in the affected 
population.

140-1

140-2



Commentor No. 141:   Janet Greenwald, 
 Citizens for Alternatives to Radioactive Dumping

From: contactus@cardnm.org [mailto:contactus@cardnm.org] 
Sent: Tuesday, August 29, 2006 2:28 PM 
To: Withers, Elizabeth 
Cc: dave@radfreenm.org 
Subject: [Fwd: Requesting letter of support to hold public hearing in Albuquerque] 

Dear Elizabet Withers: 
We are writing to you today to ask  that theU.S. Department of Energy host a public 
hearing in Albuquerque, NewMexico, to hear comments from the public concerning 
the proposed increased nuclear bomb production at the Los Alamos National 
Laboratory (LANL), New Mexico. 
LANL is proposing to quadruple its nuclear bomb production, from 20 plutonium 
pits - the trigger of a nuclear bomb - to 80 pits per year. Increased pit production 
at LANL could result in devastating long-term impacts to the health of surrounding 
communities, lab workers, our drinking water and environment, and on international 
peace-keeping efforts. 
The Department of Energy (DOE) and the National Nuclear Security Administration 
(NNSA) has held three public hearings in northern New Mexico on what’s known as 
the LANL Site-Wide Environmental Impact Statement or SWEIS. To date the DOE/
NNSA has refused to include the voices of citizens who live in Albuquerque, located 
a mere 60-miles downstream from Los Alamos. 
Sandia National Laboratories plays a key role in the atomic bomb building with Los 
Alamos National Laboratory (LANL): 
*       The plutonium triggers produced at LANL will be transported to Sandia on our 
highways where they will be loaded with Tritium. 
*       Sandia will be involved in fi tting atomic weapons to ICBMs, nuclear submarines 
and bombers. 
*       Sandia has responsibility to guarantee the nuclear weapons will work under the 
extreme conditions of a nuclear war. 
*        Sandia’s prior involvement in weapons production resulted in toxic waste 
dumps over Albuquerque’s sole source aquifer.  Long-lived radionuclides such 
as Plutonium, Strontium-90 and uranium abandoned in dumps on the east mesa 
endanger our aquifer. 
*       Tritium wastes and cancer causing chemicals like PCE now threaten 
Albuquerque’s regional groundwater resource and municipal wells. We don’t want 
more of the same! 
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141-1 NNSA notes the commentors’ request for a public hearing in Albuquerque, 
New Mexico.  Although no public hearings were held in Albuquerque, 
other means of commenting on the Draft SWEIS were provided, such as 
U.S. mail, e-mail, a toll-free telephone line, and a toll-free fax line.  It 
should be noted that all comments, whether written or provided orally, 
are given equal weight and consideration.  See Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

 Chapter 5 of the SWEIS addresses the environmental impacts of the 
Expanded Operations Alternative, which includes increased pit production.  
Impacts to health of the public and employees, as well as impacts on 
groundwater and other media are all described.  The analysis in Chapter 5 
indicates that there would be only minor impacts as a result of increased 
pit production.  Analysis of the impact on international peacekeeping 
efforts is not included in the SWEIS, which focuses on the environmental 
impacts of carrying out the missions assigned to LANL by Congress and 
the President.

141-2 The focus of the LANL SWEIS is analysis of the environmental impacts 
of current and proposed operations at LANL.  As discussed in Appendix I, 
environmental contamination from past operations at LANL is being 
remediated to meet applicable requirements, including those of the 
Consent Order signed in March 2005 by representatives from the State 
of New Mexico, DOE, and the LANL contractor.  Sandia operations 
in support of NNSA’s mission are addressed in the Final Site-Wide 
Environmental Impact Statement for Sandia National Laboratories/
New Mexico (DOE/EIS-0281) (DOE 1999b).  Cleanup at Sandia 
National Laboratories is being addressed under a Consent Order dated 
April 29, 2004, that addresses solid waste management units and areas of 
concern, including three identified areas of groundwater contamination.

141-1

141-2



Decades of nuclear bomb activities and production of nuclear weapons at LANL, 
New Mexico, has already resulted in the following: 
*       Release of radioactive waste, chemicals and heavy metals to lakes, rivers, 
streams and wetlands. This includes the Rio Grande, Albuquerque’s future source of 
drinking water. 
*       The ground water that provides drinking water to communities in Northern 
New Mexico - including Santa Fe - is contaminated with dangerous cancer-causing 
materials. 
*       Worker contamination and accidents at LANL are commonplace. 
*       LANL facilities are vulnerable to terrorist attacks due to their location above-
ground. 
*       Rocky Flats, the former pit production plant in Colorado, was shut down in 
1989 due to severe environmental contamination that will forever prohibit residential 
development. 
Should Albuquerque have a voice in the production of atomic bombs at Sandia 
National Laboratories and LANL?  Yes! 
The multi-billion dollar costs of these weapons programs deprive citizens of health 
care, education, a clean environment and fosters a new international arms race. 

Sincerely, 
Janet Greenwald 
Citizens for Alternatives to 
Radioactive Dumping 
202 Harvard SE 
Alb. NM 87106 
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141-3 LANL operations are in compliance with Federal and state regulations 
for the protection of human health and the environment and, as shown 
in Chapter 5 of the SWEIS, would remain in compliance under all 
alternatives, including the Expanded Operations Alternative.  Chapter 5 
describes the impacts for each resource area; Section 5.14 discusses 
mitigation actions to address adverse effects.  Refer to Sections 2.6, 
Offsite Contamination, and 2.7, Waste Management, of this CRD for more 
information.

141-4 NNSA notes the commentors’ concerns regarding possible contamination 
of groundwater in the region.  The LANL contractor operates a monitoring 
program to detect contamination in area waters, both surface water and 
groundwater.  The results of this monitoring program are published 
annually in LANL environmental surveillance reports (available 
at www.lanl.gov/environment/all/esr.shtml).  In accordance with 
applicable regulations and agreements, NNSA evaluates occurrences of 
contamination in surface waters and groundwater at LANL and takes 
corrective actions.  NNSA is required to follow the Consent Order that 
stipulates applicable groundwater cleanup levels and is committed to 
protecting drinking water sources.  NNSA is also committed to decreasing 
or eliminating all discharges that have a potential to release contaminants 
to the environment.  Refer to Chapter 4, Section 4.3.2, of the SWEIS 
for a discussion of groundwater quality in the vicinity of LANL.  See 
Sections 2.5, Water Resources, and 2.6, Offsite Contamination, of this 
CRD for more information.

141-5 NNSA does not agree with the statement that worker contamination 
and accidents at LANL are commonplace.  As reported in Chapter 5, 
Section 5.6.3.1, occupational injury and illness rates at LANL over the 
past 6 years (1999 through 2005) are below industry averages.  LANL’s 
average rates during this period were 2.40 recordable cases and 1.18 cases 
when workers missed days or their activities were restricted or transferred 
due to an occupational injury or illness for every 200,000 hours worked; 
industry averages were 4.8 recordable cases and 2.5 cases where 
days were missed.  NNSA and its operating contractors have internal 
organizations dedicated to safe operation of its nuclear facilities.  DOE has 
issued regulations, standards, and guidance for nuclear facility operations, 
including requirements for performance of safety evaluations and risk 
assessments that become the basis for facility operating parameters.  

141-3

141-4

141-5

141-6

141-7
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Commentor No. 141 (cont’d):  Janet Greenwald, 
Citizens for Alternatives to Radioactive Dumping

DOE’s goal is to eliminate accidents; these regulations and standards 
of operations reduce the likelihood of accidents, but do not eliminate 
them completely.  Chapter 4, Section 4.6.3, discusses accidents and 
safety at LANL facilities.  The LANL contractor applies lessons learned 
from past accidents to improve overall safety performance.  LANL staff 
uses procedures, training, inspection, and component upgrading and 
replacement to address the root causes of accidents and preclude their 
recurrence.

141-6 DOE gives high priority to the safety and security of all its facilities.  
Security and potential acts of sabotage are integral considerations 
in the designs and operating procedures for new and existing DOE 
facilities.  DOE considers the threat of terrorist attack to be real and 
has an established safeguards and security process that assesses facility 
vulnerabilities to various threats, including intentional destructive 
acts such as terrorism.  Chapter 4, Section 4.6, was revised to include 
additional discussion of many measures taken to protect assets at LANL 
from terrorist activities.  As discussed in Chapter 5, Section 5.12.6, the 
impacts of terrorist action are considered in a separate, classified appendix 
to the SWEIS.

141-7 The Rocky Flats Plant was closed due to a combination of factors, 
including the end of the Cold War, which led to a reduction and 
cancellation of various weapons programs, as well as environmental and 
safety concerns.  LANL operations are not comparable to operations at 
the Rocky Flats Plant due to newer facilities and technologies, a much 
lower level of pit production, improvements in controlled operational 
and management practices, and additional independent oversight.  Refer 
to Section 2.12, Comparison to Rocky Flats Plant, of this CRD for more 
information.



Commentor No. 142:   Susan Dayton, Director, 
 David B. McCoy, Assistant Director,  Citizen Action New Mexico

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-257

142-1 NNSA notes the commentor’s desire for a public hearing on the Draft 
LANL SWEIS in Albuquerque, New Mexico.  NNSA does not use a 
50-mile (80-kilometer) radius (or any other specific distance criterion) to 
determine the locations of hearings on draft NEPA documents.  Selection 
of venues for the LANL SWEIS public hearings was based on past 
experience with LANL NEPA documents.  Although no public hearings 
were held in Albuquerque, other means of commenting on the Draft 
SWEIS were provided, such as U.S. mail, e-mail, a toll-free telephone 
line, and a toll-free fax line.  It should be noted that all comments, whether 
written or provided orally, are given equal weight and consideration.  See 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

142-1
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142-2 NNSA notes the request for a public hearing in Albuquerque.  Please 
note that DOE/NNSA is proposing increased pit production as part of the 
Expanded Operations Alternative; nuclear bombs are not assembled at 
LANL.

 While NNSA did not schedule a public hearing in Albuquerque, other 
means of commenting on the Draft SWEIS were provided, such as 
U.S. mail, e-mail, a toll-free telephone line, and a toll-free fax line.  It 
should be noted that all comments, whether written or provided orally, are 
given equal weight and consideration.

142-2
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Commentor No. 143:   Dr. Neil Goodman

From: Guruneil [mailto:guruneil@newmexico.com] 
Sent: Friday, October 13, 2006 8:55 AM\
To: LANL_SWEIS
Subject: 

Ms Elizabeth Withers
Offi ce of Environmental Stewardship
Stop producing nuclear weapons.   I don’t want my tax dollars used for this purpose.
Your scientists should be working on clean energy.   That’s what we need.  

Dr Neil Goodman
Espanola
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143-1
143-2

143-1 NNSA notes the commentor’s opposition to producing nuclear weapons.  
The U.S. Congress and the President are responsible for determining 
funding priorities for government programs.  The SWEIS evaluates the 
environmental impacts of the alternatives for continued operation of 
LANL.

143-2 NNSA notes the commentor’s desire for activities at LANL to be focused 
on clean energy.  In addition to activities supporting NNSA’s stockpile 
stewardship mission, research on clean energy and many other areas is 
conducted at LANL.  This research is part of current operations and as 
such is included in the SWEIS as part of the No Action Alternative.  These 
activities would continue to be conducted at LANL regardless of the 
alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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From: G. Scott Brown [mailto:gscottyb@earthlink.net] 
Sent: Wednesday, September 20, 2006 12:34 PM
To: LANL_SWEIS
Subject: NO MORE NUKES

PLEASE DO NOT INCREASE PLUTONIUM PIT PRODUCTION (NUCLEAR 
WEAPONS PRODUCTION) AT LOS ALAMOS LAB.  THIS IS A NATIONAL AND 
INTERNATIONAL ISSUE. 

G SCOTT BROWN

144-1 144-1 NNSA notes the commentor’s request to not increase pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.



Commentor No. 145:   Marjorie Williams

From: MargieW12@aol.com [mailto:MargieW12@aol.com] 
Sent: Monday, September 18, 2006 7:27 AM
To: LANL_SWEIS; PEACEACTIONNM@aol.com
Cc: MargieW12@aol.com
Subject: Elizabeth Withers

Elizabeth Withers
Los Alamos Site Offi ce, 87544
Dear Ms. Withers,
I oppose any proposed expanded operations in the draft 2006 sweis for Los Alamos 
Laboratory. Do not support any increase in nuclear weapons or weapons research.
Sincerely,  Marjorie Williams
3440 Vail Ave. SE #B
Albuquerque, NM 87106
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145-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative and activities related to nuclear weapons research or 
production.  Cessation of NNSA’s core mission activities in support of 
NNSA’s Stockpile Stewardship Program would be counter to national 
security policy as established by Congress and the President.  Therefore, 
ending these activities at LANL is not being considered in the SWEIS.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

145-1



Commentor No. 146:   Joyce Carlson-Leavitt, Ph.D.

From: Joyce Ann Carlson-Leavitt [mailto:jcleavi@unm.edu] 
Sent: Sunday, September 17, 2006 11:24 PM 
To: LANL_SWEIS 
Cc: Joyce Ann Carlson-Leavitt 
Subject: for Elizabeth Withers 

Dear Ms. Withers, 
I was very disappointed to learn that LANL is proposing to increase development and 
production of nuclear weapons and that the SWEIS draft approves of this. Thus, I 
strongly disapprove of this draft proposal. As we have seen from sites such as Rocky 
Mountain Flats and those in eastern Washington State, such activities cause serious 
pollution and environmental contamination.  These are unacceptable risks for our 
environment and the land we will leave our grandchildren. 
Since the “Cold War” is offi cially over, I do not see the need to develop more 
weapons, activities which encourage nuclear proliferation and which go against 
treaties we have signed.  Lastly, besides the envirnmental damage, such activities 
make us less safe rather than more safe. 
Thank you for your consideration of this letter. 
Sincerely, Joyce Carlson-Leavitt, Ph.D. 
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146-1 NNSA notes the commentor’s disapproval of the draft proposal.  Refer 
to Section 2.12, Comparison to Rocky Flats Plant, of this CRD for more 
information about Rocky Flats and why NNSA believes that operations 
at LANL would not result in a similar outcome.  LANL operations are 
in compliance with Federal and State regulations for the protection of 
human health and the environment, and, as shown in the impacts analysis 
in Chapter 5 of the SWEIS, would remain in compliance under all 
alternatives, including the Expanded Operations Alternative.

146-2 NNSA notes the commentor’s opinions regarding nuclear weapons and 
compliance with treaties.  As indicated in Chapter 1, Section 1.2, of the 
SWEIS, NNSA’s purpose and need for agency action in this SWEIS 
remain the same as in the 1999 SWEIS.  The purpose of continued 
operation of LANL is to provide support for NNSA’s core missions 
as directed by Congress and the President.  NNSA’s need to continue 
operating LANL is focused on its obligation to ensure a safe, secure, 
and reliable nuclear stockpile.  The U.S. is meeting its obligations to all 
currently recognized nonproliferation treaties to which it is a signatory.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

146-1

146-2



Commentor No. 147:   Michael Gold

From: Michael Gold [mailto:susyhunter@gmail.com] 
Sent: Sunday, September 17, 2006 9:13 PM
To: LANL_SWEIS
Cc: peaceactionnm@aol.com
Subject: eis and plutonium pit production at Lanl

Ms elizabeth withers
eis document manager
usdoe los alamos, NM
Dear Ms. Withers:
As a citizen of New Mexico and of the United States I do not support increased 
development or production of nuclear weapons at LANL.   With the end of the 
cold war we should be reducing rather than expanding our arsenal.  Furthermore, 
development of a new generation of lower yield, more “useable” weapons such 
as “bunker busters” can only lead to destablization and push the world closer to 
diseaster.  An additional concern is the environmental inpact of such dirty work on 
the cities of New Mexico and our beautiful state. For these reasons I oppose the 
proposed expanded operations alternatives in the draft 2006 site-wide environmental 
impact statement for :LANL.
Sincerely. 
-- 
Michael Gold
1221 Las Lomas Rd NE
Albuquerque, NM 87106
susyhunter@gmail.com 
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147-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative and increased development or production of nuclear weapons 
including new lower yield nuclear weapons.  The U.S. is currently 
reducing its nuclear weapons stockpile in accordance with nonproliferation 
that have been signed.  The potential environmental consequences 
associated with the Expanded Operations Alternative are identified in 
Chapter 5 of the SWEIS and summarized in Summary Table S–5.  LANL 
operations are in compliance with the regulations that protect public health 
and the environment and, based on the SWEIS analyses, would continue 
to be in compliance under all alternatives, including the Expanded 
Operations Alternative.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information related to 
the concerns raised in this comment.

147-1



Commentor No. 148:   Brad E. Eaton

From: Brad Eaton [mailto:brad@eaton-family.com] 
Sent: Sunday, September 17, 2006 8:47 PM
To: LANL_SWEIS
Subject: LANL SWEIS
Importance: High

Gentlemen,
It has come to my attention that LANL wishes to increase its plutonium pit 
production.  I can’t express how disappointed I am to hear this.  This is the last 
thing that New Mexico or our world needs right now.  New Mexico is a place of 
great beauty and magical spirit that I want my children’s children to be able to enjoy.  
Reckless decisions to dump pollutants into this fragile environment have irreversible 
consequences.
Please take some time off this week and take your family to one of our beautiful 
state or national parks.  Breath the clean air, view some of wildlife and see if you can 
remember the things that are really important in the world.  Look into your children’s 
eyes and think about their future.  It’s time for us all to stand up and be responsible 
for our actions.
Sincerely,
Brad A. Eaton
Red River, New Mexico
“In nature is the preservation of the world”
~Henry David Thoreau
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148-1 NNSA notes the commentor’s opposition to increased pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of the CRD for more information related to this concern.  NNSA contends 
that the decisions that will be made based on the environmental analyses 
presented in the SWEIS will not be reckless, but will be made with careful 
consideration of the possible environmental consequences identified 
in Chapter 5 of the SWEIS and national security needs as identified by 
Congress and the President.

148-1

148-1
cont’d



Commentor No. 149:   Martha Bushnell, Ph.D.

From: Martha W D Bushnell [mailto:marthawdb@comcast.net] 
Sent: Sunday, September 17, 2006 12:29 PM
To: LANL_SWEIS
Subject: Comment on the Los Alamos National Laboratory Site-Wide Environmental 
Impact Statement

Ms. Elizabeth Withers, SWEIS Document Manager 
NNSA Los Alamos Site Offi ce 
528 35th St., Los Alamos, NM 87544 

Dear Manager Withers: 
I respectfully submit these comments on the Draft Site-Wide Environmental Impact 
(“DSWEIS”) Statement for Continued Operation of the Los Alamos National 
Laboratory (LANL). Through its preferred “Expanded Operations Alternative” 
LANL plans to expand nuclear weapons research and production. DO WE NEED 
EXPANDED NUCLEAR?
1. The draft SWEIS process is seriously fl awed and the DSWEIS must be reissued.
2. The public comment period should be extended.
3. The DSWEIS itself is seriously defi cient and should be redone, which is 
primary. Should NNSA refuse, the rest of my comments should be considered and 
incorporated into the Final SWEIS.
4. LANL should disclose any plans for even greater plutonium pit production above 
the 80 pits per year considered in the DSWEIS.
5. Expanding pit production now is premature and must await pit lifetime studies 
and national review of “transformation” of the nuclear weapons complex, which are 
pending.
6. A new draft SWEIS should fully analyze the programmatic, infrastructure, 
production and nonproliferation implications of the Reliable Replacement Warhead 
Program.
7. The NonProliferation Treaty’s mandate to disarm nuclear stockpiles must be 
honored.
8. The risks of potential terrorist acts must be analyzed in this DSWEIS. 
9. Other alternative Laboratory missions, such as attaining national clean energy 
independence and addressing the threat of global climate change, must be 
considered.
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149-1 NNSA believes that the LANL SWEIS presents appropriate and 
adequate analyses of LANL operations expected to occur through 2011.  
As discussed in Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD, NNSA has completed pit lifetime studies.  While 
the studies show that degradation of plutonium in nuclear weapons would 
not impact weapon reliability for a minimum of 85 years, the analyses in 
this SWEIS are still valid.  The analyses provide a bounding impact of 
annually producing up to 80 pits, which is the same level of production 
analyzed in the 1999 SWEIS.  NNSA can decide to operate at a lower 
production rate, but this analysis provides NNSA flexibility in meeting its 
stockpile stewardship mission based on changing geopolitical conditions.  
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
addresses the Reliable Replacement Warhead Program, which would be 
supported by analyses of the Supplement to the Stockpile Stewardship and 
Management Programmatic Environmental Impact Statement – Complex 
2030 (DOE/EIS-0236-S4) (71 FR 61731).

149-2 Responding to requests for additional review time, NNSA extended the 
comment period from the original 60 days to 75 days.  See additional 
discussion on the NEPA process in Section 2.2, NEPA Process, of this 
CRD.

149-3 The SWEIS evaluates three alternatives for continued operation of LANL.  
The Expanded Operations Alternative evaluates production of up to 80 pits 
per year, the maximum production rate anticipated at this time.  NNSA 
has announce plans to prepare a Supplement to the Stockpile Stewardship 
and Management Programmatic EIS – Complex 2030 (DOE/EIS-0236-S4) 
(71 FR 61731) that will evaluate several DOE sites, including LANL, for a 
consolidated plutonium center or a consolidated nuclear production center 
that would have a production rate greater than 80 pits per year.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.

149-4 Operations at LANL that support NNSA’s mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the terms of the Treaty 
on the Non-Proliferation of Nuclear Weapons.  Stockpile stewardship 
capabilities at LANL are currently viewed by the U.S. as a means to 
further the Nation’s nonproliferation objectives and are likely to remain 
important in future arms control negotiations as the Nation moves to 

149-1
149-2

149-1
cont’d

149-3

149-1
cont’d

149-4

149-5

149-6



Commentor No. 149 (cont’d):  Martha Bushnell, Ph.D.

10. Cleanup must not include “cap and cover” of unlined waste dumps.
11. LANL must not allow contaminants to reach the groundwater aquifer or the Rio 
Grande.
12. LANL must stringently minimize the use of our precious water. 
13. Construction of new nuclear weapons facilities should stop until seismic risks are 
fully understood.
14. LANL’s economic benefi ts should be more widely distributed across northern 
New Mexico. 
15. LANL’s potential negative impacts on tourism must be analyzed.
16. The DWSEIS must be more specifi c in all its data and risk analyses.
17. LANL should not generate or import more radioactive and chemical wastes until it 
cleans up what it already has. DSWEIS, is premature for consideration given its size 
and lack of information. It needs a separate and independent environmental impact 
statement.
Sincerely
Martha Bushnell, Ph.D., 502 Ord Drive, Boulder, CO 80303-4732.
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further reduce its overall stockpile size.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for more information.

149-5 DOE gives high priority to the safety and security of all its facilities.  
Security and potential acts of sabotage are integral considerations in the 
designs and operating procedures for new and existing DOE facilities.  
DOE considers the threat of terrorist attack to be real and has established 
safeguards and security processes to assess facility vulnerabilities to 
various threats, including those from intentional destructive acts such 
as acts of terrorism.  Chapter 4, Section 4.6, of the SWEIS has been 
revised to include a description of physical security at LANL.  Additional 
information has been added to Chapter 5, Section 5.12, and a separate, 
classified appendix to the SWEIS, regarding potential impacts of terrorism 
has been developed.

149-6 Research is conducted at LANL in areas promoted by the commentor.  
These research areas are part of current operations and as such are 
included in the SWEIS as part of the No Action Alternative.  These 
activities would continue to be conducted at LANL regardless of the 
alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

149-7 Decisions about remediation measures at LANL will be made in 
accordance with established regulatory standards and processes, including 
those of the New Mexico Environment Department for the Consent 
Order, and of DOE.  The intent of the SWEIS is not to prejudge these 
decisions but to provide environmental impact information to be used for 
the decisionmaking process, and for the benefit of the reader regarding 
potential remediation action options.  Several alternative remedies may 
be considered for a contaminated site or waste disposal area, including 
containment in place, treatment, removal, or other remedies.  Any selected 
remedy, or combination of remedies, must be protective of human 
health and the environment and attain applicable cleanup standards 
considering the designated future use of the site.  Decisions about cleanup 
of sites subject to the Consent Order will be made by the New Mexico 
Environment Department in accordance with the cleanup and screening 
levels for groundwater, surface water, and soils that are documented in 
Section VIII of the Consent Order.  Refer to Section 2.9, Compliance 

149-7

149-8

149-9

149-10

149-11

149-1
cont’d

149-12

149-13

149-1
cont’d
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Commentor No. 149 (cont’d):  Martha Bushnell, Ph.D.

Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD for more information.

149-8 The LANL contractor operates a monitoring program to detect 
contamination in area waters, both surface water and groundwater.  The 
results of this monitoring program are published annually in LANL 
Environmental Surveillance Reports (www.airquality.lanl.gov/esr/index.
shtml).  In accordance with applicable regulations and agreements, NNSA 
evaluates and takes corrective action for occurrences of contamination in 
surface waters and groundwater at LANL.  NNSA is required to follow 
the Consent Order, described in Chapter 2, Section 2.2.6, that stipulates 
groundwater cleanup levels for human health and is committed to 
protecting drinking water sources.  NNSA is also committed to decreasing 
or eliminating all discharges that have a potential to release contaminants 
to the environment.  Refer to Chapter 4, Section 4.3.2, of the SWEIS for 
a discussion of groundwater quality in the vicinity of LANL.  Also, see 
Sections 2.5, Water Resources, and 2.6, Offsite Contamination, of this 
CRD for more information.

149-9 NNSA notes the commentor’s concern and is taking steps to conserve 
water across LANL.  Green building requirements encouraging state-of-
the-art strategies for sustainable site development, water savings, energy 
efficiency, and material selection would help to reduce water use for new 
facilities that replace older buildings.  Refer to Section 2.8, Water Use, of 
this CRD for more information on water usage.

149-10 This SWEIS does not propose new nuclear weapons facilities under 
any of the alternatives.  NNSA completed the Final Environmental 
Impact Statement for the Chemistry and Metallurgy Research Building 
Replacement Project at Los Alamos National Laboratory, Los Alamos, 
New Mexico (DOE/EIS-0350) (DOE 2003c) in November 2003, and in 
February 2004 issued a Record of Decision (69 FR 6967) announcing 
its decision to construct a new facility.  This decision is included in the 
No Action Alternative and the Expanded Operations Alternative of this 
SWEIS.  In an October 2006 Notice of Intent (71 FR 61731), NNSA 
announced plans to prepare a Supplement to the Stockpile Stewardship and 
Management Programmatic Environmental Impact Statement – Complex 
2030 (DOE/EIS-0236-S4) to evaluate environmental impacts from the 
continued transformation of the nuclear weapons complex, referred to 
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Commentor No. 149 (cont’d):  Martha Bushnell, Ph.D.

as Complex 2030.  The Reduced Operations Alternative in the Final 
SWEIS was revised to reflect continued use of the existing Chemistry and 
Metallurgy Research Building.  Refer to Section 2.4, Modernization of the 
Nuclear Weapons Complex, of this CRD for more information.

 The seismic risks associated with the Chemistry and Metallurgy Research 
Replacement Facility have been studied and are part of the updated LANL 
probabilistic seismic hazard analysis (LANL 2007).  Similarly, the seismic 
accident analysis was updated in the Final SWEIS to reflect the recent 
information in the updated seismic hazards analysis.  Work performed at 
LANL, and new construction, are subject to DOE orders and standards 
for seismic concerns.  Different construction requirements are imposed 
for new structures in accordance with the site locations relative to known 
fault lines, and in accordance with the planned future use of the structure.  
An update to the seismic hazard analysis was completed in 2007.  Seismic 
activity at LANL is described in Chapter 4, Section 4.2.2.3 and in the 
2007 seismic hazard analysis report (LANL 2007).  The estimated human 
health impacts from postulated facility accidents at LANL, including 
earthquakes, are described in Chapter 5, Section 5.12 and Appendix D, 
Section D.4.  These sections also include a discussion of the significance 
of the updated understanding of seismic hazard from the 2007 seismic 
hazard analysis report.

 The new geological information in the 2007 seismic hazard analysis report 
has been interpreted as indicating that the seismic hazard at LANL is 
greater than previously understood.  The relevance of the seismic hazard 
to facility accidents will undergo a rigorous and thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 
facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 
technically acceptable, provide a basis for continued safe operation of 
facilities.

 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns and 
take into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks. The results of these 



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-272

7/9/2007

safety studies would be incorporated into facility design and operations to 
ensure protection of the health and safety of workers and the public.

149-11 The economic benefits from LANL operations are felt throughout the State 
of New Mexico.  Although the SWEIS focuses on those counties most 
directly affected due to the large number of LANL employees that reside 
in them, benefits accrue throughout New Mexico including the other 
counties of northern New Mexico as the income of LANL workers spreads 
through the community and LANL purchases are filled through local 
businesses.

149-12 The SWEIS impact analysis considers socioeconomic impacts of operating 
LANL on the general New Mexico economy of which tourism is a part.

149-13 The purpose of continued LANL operation is to provide support 
for DOE’s core missions as directed by Congress and the President.  
Although a pollution prevention and waste minimization program has 
been instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), 
operation of LANL in support of its core missions will continue to 
generate waste, which is safely managed pending disposal.  Refer to 
Section 2.7, Waste Management, of this CRD for more information.  The 
LANL environmental restoration program is investigating and remediating 
potential release sites under the oversight of the New Mexico Environment 
Department.  Chapter 2, Section 2.2.6, of the SWEIS describes the 
progress made in the environmental restoration program at LANL, while 
Appendix I presents options and environmental analyses for conducting 
future remediation activities at LANL.

Commentor No. 149 (cont’d):  Martha Bushnell, Ph.D.



Commentor No. 150:   Susan DeGrand

From: S L DE*GRAND [mailto:sldegrand@msn.com] 
Sent: Sunday, September 17, 2006 10:55 AM
To: LANL_SWEIS
Subject: LANL Pit Production

Please add to citizen commentary regarding the proposed increased nuclear 
weapons production at Los Alamos labs:
I am opposed to the approval of increased nuclear weapon production facilities 
at LANL. First, the US, already having enough weapons to destroy the whole 
world, does not need additional nuclear weapons. Instead of wasting effort on 
something this futile and unnecessary, existing LANL resources should be used 
to develop solutions for positive needs such as development of non-oil based, 
non-environmentally harmful energy sources like solar power or development of anti-
terrorism tools such as chemical or weapons threat detector technology.
Second, I am opposed to the lack of enforcement of adequate clean up and storage 
of existing LANL radioactive materials; no expansion of lab production should be 
considered at all until the lab is required and able to adequately remove the safety 
risks already imposed on the surrounding community.
Third, the water requirement proposed for lab nuclear production expansion is not 
available in this geographic area, and no solution to this problem has been proposed 
other than simply taking from existing water users who do not have excess water to 
give.
The lab is an integral component of the economy of Northern new Mexico: let’s put 
these resources, human and fi nancial, to a positive, sensible use.
Susan DeGrand
Santa Fe, NM
sldegrand@msn.com
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150-1 NNSA notes the commentor’s opposition to increased nuclear weapon 
production facilities at LANL.  Cessation of LANL’s primary mission 
activities supporting NNSA’s Stockpile Stewardship Program would be 
counter to national security policy as established by Congress and the 
President.  In addition to these activities, however, research is conducted at 
LANL in areas promoted by the commentor.  These research areas are part 
of current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

150-2 As addressed in Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD, pit production and similar activities comprise 
a core mission for DOE and LANL as determined by Congress and 
the President.  Although LANL has instituted a pollution prevention 
and waste minimization program (see Chapter 4, Section 4.9, of the 
SWEIS), operation of LANL in support of this core mission will cause the 
generation of waste that NNSA intends to safely manage as addressed in 
Section 2.7, Waste Management, of this CRD.  Chapter 2, Section 2.2.6, 
of the SWEIS describes the progress that DOE has made in conducting 
the environmental restoration program at LANL.  Decisions about 
environmental remediation will be made in accordance with established 
regulatory standards and processes, including those of New Mexico 
Environment Department for the Consent Order that was entered into in 
March 2005.  NNSA is currently safely storing a variety of radioactive 
materials.  For example, Appendix H, Section H.3, of the SWEIS describes 
DOE’s program for characterizing and preparing stored transuranic waste 
for shipment to WIPP.  Also, Appendix J, Section J.3, describes NNSA’s 
program for collecting and safely storing unwanted sealed sources; failure 
to provide a mechanism for safe, temporary storage of these sources could 
present a public health and safety vulnerability.  Detailed quantitative 
analyses of the environmental and public health and safety risks from 
LANL operations are presented in Chapter 5 and Appendices C, D, G, H, 
I, J, and K.

150-3 LANL’s projected water demands under the Expanded Operations 
Alternative would remain within LANL’s water use target ceiling 
of 542 million gallons (2,050 million liters) per year as discussed in 
Chapter 5, Section 5.8.  DOE transferred 70 percent of its water rights for 

150-1

150-2

150-3



Commentor No. 150 (cont’d):  Susan DeGrand
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LANL and leases the remaining 30 percent to Los Alamos County.  DOE 
is a Los Alamos County water customer and is billed and pays for the 
water that LANL uses.  DOE has no plans to otherwise obtain or purchase 
additional water rights for LANL and continues to work cooperatively 
with Los Alamos County in managing water use at LANL.  Refer to 
Section 2.8, Water Use, of this CRD for more information on water use, 
available water rights, and water supply planning at LANL.



Commentor No. 151:   Chris Mechels
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151-1 NNSA does not agree with the commentor’s opinion of the SWEIS.  The 
SWEIS was prepared to meet the letter and the spirit of CEQ and DOE 
NEPA implementing regulations.  One of the benefits of the public review 
of the Draft LANL SWEIS is that members of the public may identify new 
alternatives, resources impacts that may require additional analyses, and 
factual errors.  NNSA appreciates the assistance provided by identifying 
this error.  The text has been revised to indicate “51 million gallons 
(193 million liters).”

151-2 The Strategic Computing Complex EA (DOE 1998) was originally 
completed in 1998 to evaluate the projected impacts of construction and 
operation of the facility now referred to as the Nicholas C. Metropolis 
Center for Modeling and Simulation (Metropolis Center).  The EA 
conservatively estimated that operation of the facility would require 
approximately 7.1 megawatts of electricity, and 63 million gallons 
(239 million liters) of recycled water per year.  At present, the Metropolis 
Center requires approximately 5 megawatts of electricity, and 19 million 
gallons (72 million liters) of water per year primarily derived from 
groundwater.  Appendix J, Section J.2 and Table J–4, of the SWEIS have 
been revised to clarify the basis for the values presented and the status of 
recycled cooling water sources for the Metropolis Center.  Table J–4 has 
also been revised to present the peak load associated with the electrical 
usage analyzed in the Strategic Computing Complex EA consistent with 
the peak load values presented for the existing and expanded Metropolis 
Center operating levels presented in the Draft SWEIS.

 Actual operation of the Metropolis Center has shown that significant 
increases in computational capability (measured in teraops, or trillion 
floating point operations per second) have correlated to only moderate 
increases in electricity and cooling requirements.  The Final SWEIS has 
been revised to acknowledge the possibility that future operating levels 
on the order of a petaop (1,000 teraops) might be requested in the future.  
Nonetheless, the electrical and water requirements necessary to support 
this increase in computational capability are projected to remain within the 
levels evaluated in this Final SWEIS.

151-1

151-2



Commentor No. 151 (cont’d):  Chris Mechels
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151-3 The Reduced Operations Alternative is considered in the SWEIS for the 
purposes of analyzing a range of reasonable alternatives in accordance 
with the NEPA, but does not necessarily satisfy NNSA’s purpose and 
need as described in Chapter 1, Section 1.2, of the SWEIS.  Appendix G, 
Section G.5.2.3 discusses the project options considered in lieu of 
undertaking the LANSCE Refurbishment Project, a project proposed under 
the Expanded Operations Alternative of this SWEIS in order to extend the 
reliable operation of LANSCE for the next 20 to 30 years.  LANSCE is a 
Key Facility that is considered to provide critical infrastructure in support 
of LANL’s national security and science-based missions.  Consideration 
of the LANSCE Refurbishment Project does not preclude NNSA from 
considering selection of the No Action Alternative in whole or in part 
for selection in the SWEIS Record of Decision.  Under the No Action 
Alternative, LANSCE would continue to operate at current levels as 
summarized in Chapter 3, Table 3–16 of the SWEIS.  Further, as described 
in Appendix G, Section G.5.2.3, moving the LANSCE mission to another 
facility and consideration of similar capabilities at other sites has been 
considered by NNSA.  These considerations, as cited in Section G.5.2.3, 
were ultimately dismissed in favor of LANSCE Refurbishment in part 
because no single facility or combination of existing DOE facilities 
was identified that could fulfill the mission of LANSCE without a new 
investment several times the cost of LANSCE Refurbishment.

 In spite of the above, NNSA could still ultimately decide that the financial 
and infrastructure resources for LANSCE Refurbishment and those needed 
to continue to operate LANSCE could be better spent on other higher 
priority projects and mission needs at LANL or elsewhere.  Analysis of the 
LANSCE Refurbishment Project and consideration of its implementation 
within the context of the LANL Expanded Operations Alternative in terms 
of environmental impact will provide the NNSA decision maker with 
the information needed to make an informed decision about the future of 
LANSCE.  Appendix G, Section G.5.3.2 has been updated and expanded 
to reflect calendar year 2005 utility data for electrical power, electric peak 
load, and water demands for LANL and for LANSCE to provide a more 
complete perspective of LANSCE’s utility infrastructure requirements.  
In addition, a discussion has been added to explain that the demand 
projections from the 1999 SWEIS, as cited in Section G.5.3.2, were based 
on rather conservative assumptions and which were specifically predicated 

151-3
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cont’d
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on full power operation of the Low-Energy Demonstration Accelerator, 
which operated only from late 1998 through 2001 and has now been 
decommissioned.  The conservative nature of the utility infrastructure 
projections from the 1999 SWEIS, including operation of the Low Energy 
Demonstration Accelerator, is discussed in Chapter 5, Section 5.8.2.1, of 
the SWEIS, which has also been updated.  Still, inclusion of the utility 
forecasts from the 1999 SWEIS is relevant because the 1999 Expanded 
Operations Alternative is the basis for the No Action Alternative analyzed 
in this new SWEIS.

 Contrary to the commentor’s statement, the analysis of the Expanded 
Operations Alternative presented in Chapter 5, Section 5.8.2.3, of the 
SWEIS does account for the restoration of operational capabilities at 
LANSCE as a result of implementing the LANSCE Refurbishment 
Project.  The analysis specifically accounts for increased availability and 
for the higher levels of operations and associated increases in electric 
power and water demands that may be realized in the future as a result 
of implementing the LANSCE Refurbishment Project.  It should also be 
noted that LANSCE Refurbishment would result in the replacement of 
antiquated component cooling and power systems with modern equipment 
that would be more cost effective and energy efficient.  Nevertheless, 
NNSA has taken no credit for any economy of scale that might be realized 
in operating efficiency, so as to provide contingency in the projections.

151-4 NNSA notes the commentor’s concerns regarding the location and 
operation of the Metropolis Center and LANSCE and specific concerns 
for their water and electricity use.  NNSA believes that it has evaluated 
the projected electric power and water demands of the Los Alamos region 
in the broadest possible context that encompasses the programmatic 
needs to continue to operate LANL facilities such as the Metropolis 
Center and LANSCE.  The Metropolis Center and LANSCE provide 
critical infrastructure to help ensure a safe and reliable nuclear stockpile 
in support of LANL’s national security mission.  As further described in 
Appendix J, Section J.2.1, LANL’s Advanced Simulation and Computing 
Program supercomputers allow researchers to integrate past weapons test 
data, materials studies, and current experiments related to the physics of a 
nuclear detonation.  The purpose and need for constructing and operating 
the Metropolis Center at LANL was originally established in the 1998 

151-4
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Strategic Computing Complex EA.  The analysis presented in the Final 
SWEIS addresses the expansion of these capabilities at LANL.  However, 
siting of these expanded capabilities at sites other than LANL is not within 
the scope of this SWEIS.  LANSCE is a unique asset that enables proton 
radiography experiments for the Stockpile Stewardship Program.  The 
option of moving the LANSCE mission to another facility was considered 
by NNSA in Appendix G, Section G.5.2.3, as discussed in response to 
Comment no. 151-3.

 Utility demand projections have been updated in this Final SWEIS.  This 
is based on the latest trend analysis and projections that include the use 
of calendar year 2005 data for LANL and for other Los Alamos County 
users.  These conservative projections include other Los Alamos County 
users that rely upon the same utility system as LANL.  The projections 
are compared to the current (baseline) capacity or authorization limits 
of the respective utility system, as appropriate, and do not include any 
proposed or future upgrades or capacity increases.  For electric power, up 
to 96 percent of the electric peak load capacity of the Los Alamos Power 
Pool could be required to support LANL operational demands under 
the Expanded Operations Alternative, including the Metropolis Center 
and LANSCE, combined with the growing demand on the part of other 
Los Alamos County users, as discussed in Chapter 5, Section 5.8.2.3, of 
the SWEIS.  As also noted in Section 5.8.2.3 and detailed in Chapter 4, 
Section 4.8.2.1, of the Final SWEIS, ongoing upgrades to the electrical 
power transmission and distribution system including construction of a 
third transmission line would allow the import of additional power and 
support a higher electric peak load in the future.  LANL’s projected water 
demands under the Expanded Operations Alternative would remain within 
LANL’s water use target ceiling of 542 million gallons (2,050 million 
liters) per year.  These projections specifically account for expanded 
operations at the Metropolis Center and LANSCE.  Refer to Section 2.8, 
Water Use, of this CRD for more information on water use, available 
water rights, and water supply planning at LANL.

151-5 The Metropolis Center provides critical infrastructure in support 
of LANL’s national security mission.  As described in Appendix J, 
Section J.2.1, the Metropolis Center is an integrated part of NNSA’s tri-lab 
(LANL, Lawrence Livermore National Laboratory, and Sandia National 

151-6
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Laboratories) mission to maintain, monitor and assure the performance 
of the nation’s nuclear weapons through the Advanced Simulation and 
Computing Program.  Each of these three laboratories is responsible for 
developing and maintaining distinct platforms supporting the Advanced 
Simulation and Computing Program, as well as providing secure, remote 
access to all of these platforms to tri-lab users when required.  The 
purpose and need for constructing and operating the Metropolis Center at 
LANL was originally established in the Strategic Computing Complex EA 
as noted in response to Comment no. 151-4.  Siting the facility at another 
location is not within the scope of this EIS.  Refer to the response to 
Comment no. 151-4 regarding water and electricity use by the Metropolis 
Center and other facilities.

151-6 NNSA believes that the LANL SWEIS presents appropriate and adequate 
analysis of LANL operations that are expected to occur through 2011.  
Should decisions be made to change LANL operations in a manner that 
is not addressed by the LANL SWEIS, then additional NEPA evaluations 
would be performed at that time.



Commentor No. 152:   Carol Wright

From: Carol Wright [mailto:cjcab@swcp.com] 
Sent: Saturday, September 16, 2006 5:51 PM
To: LANL_SWEIS
Subject: oppose expanded plutonium pit prod.

Why spend milliions to increase production of nuclear weapons and increase  the 
nuclear materials storage and radioactive waste dump facility?  LANL should be 
spending our hard-earned money on designing renewable energy programs.  We 
need to lead the world by example in eliminating WMD. The increased toxic and 
radioactive waste that will be generated by expanded operations will harm all of us 
by polluting our limited water resources. Carol Wright 
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152-1 NNSA notes the commentor’s opposition to production of nuclear 
weapons.  The purpose for continued operation of LANL is to support 
NNSA’s core missions as directed by Congress and the President, 
which includes ensuring a safe and reliable nuclear stockpile.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, of 
this CRD for more information.  The environmental impacts of waste 
generation and disposal are addressed in Chapter 5 of the SWEIS.  While 
increased waste generation would occur as a result of expanded pit 
production, not all waste would be disposed at LANL.  Chemical waste 
and low-level radioactive mixed waste from LANL operations are sent off-
site for treatment and disposal; transuranic waste is stored until shipped 
to WIPP for disposal, and low-level radioactive waste is either disposed 
onsite at Area G or shipped offsite for disposal.  Refer to Section 2.7, 
Waste Management, of this CRD for more information.  In addition 
to LANL’s primary mission of supporting the Stockpile Stewardship 
Program, research is conducted in areas promoted by the commentor.  
Section 2.3, Alternative Missions, of this CRD describes research in these 
areas.

152-2 Effluents from LANL facilities are discharged in accordance with an 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, which presents data for the past 6 years, LANL 
has a very good record of complying with permit conditions, which are set 
to protect health and safety.  Under all alternatives, NNSA would continue 
to meet permit conditions designed to protect water resources at LANL.

 As described in Section 4.3.2, past waste disposal practices at LANL have 
contaminated the shallow groundwater that in turn has the potential to 
contaminate portions of the regional aquifer under the Pajarito Plateau.  
Past disposal of waste was conducted in a manner consistent with 
standards in effect at that time.  As standards have evolved, waste disposal 
practices have also evolved.  Future disposal of waste in Area G would be 
performed in compliance with applicable regulations.

 As described in Chapter 5, Section 5.3.2.1, groundwater modeling 
performed for the Area G performance assessment indicated that 
groundwater ingestion doses 330 feet (100 meters) downgradient from 
Area G at 4,000 years and in Pajarito Canyon at 700 years would be a 

152-1
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very small fraction of the 4 millirem per year standard for groundwater 
protection.  NNSA is required to follow the Consent Order that stipulates 
that groundwater will be protected and that groundwater cleanup levels 
will be protective of human health.

 In addition, the NNSA operates a monitoring program (described in 
Chapter 4, Section 4.3.1.5) to detect contamination that has resulted 
from past practices.  NNSA evaluates and takes corrective action for 
occurrences of contamination in groundwater and surface waters at LANL, 
in accordance with applicable regulations and agreements.

 NNSA intends to continue to safely manage waste and conduct 
environmental restoration activities at LANL as it carries out its missions.  
Refer to Section 2.5, Water Resources, of this CRD for more information.

Commentor No. 152 (cont’d):  Carol Wright



Commentor No. 153:   Charles W. Dubs

From: Charles Dubs [mailto:chwdu@usadatanet.net] 
Sent: Saturday, September 16, 2006 4:33 PM
To: LANL_SWEIS
Subject: bUILDING MORE NUCLEAR ARMS

‘ 06 Sep 16
The US agreed on July 1, 1969, (37 years ago) to nuclear disarmament as specifi ed 
in Article VI of the Non-Proliferation Treaty (NPT):
“ Each of the Parties to the Treaty undertakes to pursue negotiations in good faith 
on effective measures relating to cessation of the nuclear arms race at an early date 
and to nuclear disarmament, and on a Treaty on general and complete disarmament 
under strict and effective international control.”
For this pledge, the non-nuclear states agreed in the NPT not to develop their own 
nuclear weapons.
Since then, the US has not only ignored its pledge to disarm its nuclear weapons 
but also is now building new ones!  We and the world need less, not more nuclear 
weapons!
Please do not produce any more plutonium pits.  Please stop being hypocritical, both 
by violating the NPT and by trying to prevent other countries from developing nuclear 
weapons.
Charles W. Dubs
Retired AF Physicist
chwdu@usadatanet.net
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153-1 NNSA notes the commentor’s request not to produce plutonium pits.  
Operations at LANL are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Continuing to ensure a safe and 
reliable nuclear stockpile violates none of the terms of the Treaty on the 
Non-Proliferation of Nuclear Weapons.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for more information.

153-1



Commentor No. 154:   Bob Tirk

From: BobTirk@aol.com [mailto:BobTirk@aol.com] 
Sent: Saturday, September 16, 2006 1:08 PM
To: LANL_SWEIS
Subject: plutonium pit

Please do not expand the plutonium pit production at the Los Alamos National 
Laboratory.
Bob Tirk
736 Old Las Vegas Hwy
Santa Fe
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154-1 NNSA notes the commentor’s request to not expand plutonium pit 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

154-1



Commentor No. 155:   Evelyn Cole

From: evelyn cole [mailto:evelynmcole@earthlink.net] 
Sent: Saturday, September 16, 2006 10:19 AM
To: LANL_SWEIS
Subject: pit production at Los Alamos

Dear DOE and LANL,
I am alarmed at the expanded plutonium pit production at the Los Alamos National 
Laboratory. I am opposed to this and other nuclear bomb production for these 
reasons:
Increased radioactive wastes and toxins, which can end up in our water supplies. 
Radioactive wastes are now buried in unlined dumps, or sent on our highways to 
southern New Mexico, increasing chances of accidents.
Safety and environmental problems at LANL have been serious and chronic, and 
have not been resolved.
The Los Alamos Labs should de-prioritize nuclear weapons (of which this country 
has more than enough!) and work on treats of global climate change and clean 
energy independence.
Thank you for your attention to my concerns! Evelyn Cole, 2845 Plaza Rojo, 
Santa Fe, NM, 87507
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155-1 NNSA notes the commentor’s opposition to increased pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.  LANL operations are in compliance 
with the regulations that protect public health and the environment and, 
based on the SWEIS analyses, would continue to be in compliance even 
under the Expanded Operations Alternative.  The evaluation of human 
health effects from transporting radioactive materials offsite for disposal 
are detailed in Appendix K and summarized in Chapters 3 and 5 of the 
SWEIS.  The results indicate that the risks to the public and crew per 
transport are very small.  As indicated in Chapter 5, Section 5.9, the 
increase in pit production under the Expanded Operations Alternative 
is expected to lead to about 240 cubic yards (150 cubic meters) of 
contact-handled transuranic waste annually.  This would result in about 
25 additional shipments to WIPP annually.  Using the risk factors provided 
in Appendix K, the impacts from transporting these additional wastes 
to WIPP would be very small; that is, a total population dose of about 
0.18 person-rem to the individuals residing along the route.  This is a 
very small fraction, about 0.002 percent, of the background dose the same 
population would receive annually.  The probability of occurrence of such 
an accident is 1-in-10,000 trips, using the general truck trailer accident rate 
given in Appendix K.  Historically, transports to WIPP have been very safe 
with no releases of any contaminants.

155-2 NNSA and its operating contractors have internal organizations dedicated 
to safe operation of its nuclear facilities.  DOE has issued regulations, 
standards, and guidance for nuclear facility operations including 
requirements for performance of safety evaluations and risk assessments 
which become the basis for facility operating parameters.  The DOE 
goal is to eliminate any accidents and these regulations and standards 
of operations reduce the likelihood of accidents, but do not eliminate 
them completely.  Chapter 4, Section 4.6.3, of the SWEIS contains a 
discussion of the accidents and safety at LANL facilities.  The LANL 
contractor applies lessons learned from past accidents to improve overall 
safety performance.  LANL staff takes actions in the areas of procedures, 
training, inspection, and component upgrading and replacement in order 
to address the root causes of accidents and preclude recurrences.  The 
impacts of postulated facility accidents, taking into account the likelihood 
of accidents, are described in Chapter 5, Section 5.12.

155-1

155-2

155-3
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 Chapter 5 addresses the environmental impacts associated with expanded 
pit production under the Expanded Operations Alternative.  LANL 
operations are in compliance with the regulations that protect public health 
and the environment and, based on the SWEIS analysis, would continue to 
be in compliance under the alternatives evaluated in the SWEIS including 
the Expanded Operations Alternative.  Refer to Section 2.6, Offsite 
Contamination, of this CRD for more information.

155-3 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.



Commentor No. 156:   Diane and Mike Kenny

From: Diane Mike Kenny [mailto:thekennys@earthlink.net] 
Sent: Saturday, September 16, 2006 9:51 AM
To: LANL_SWEIS
Subject: pit production public comments

Dear Ms. Withers,
We’ve procrastinated on writing you for too long and we wish to comment regarding 
LANL’s proposed expansion of their pit facilities before it’s too late to weigh in:
We are deeply concerned regarding the issues of air quality, water quality (seepage 
into our water supply over a period of years), water usage being diverted to pit 
production when we all have to be so conservative with our water consumption and 
the issues around storage and hauling of waste to WIPP (WIPP was originally not to 
be used for more than transuranic wastes, and now it seems that we must insist that 
that promise is kept).  We lived in Denver for seven years of Rocky Flats’ operation 
and we do not want a repeat experience.  It is alarming to both of us that that area 
is now used for recreation;  can it possibly be safe?  We do not want environmental 
damage to increase in our beloved New Mexico, and we do not feel that LANL has 
been a good steward of its land or ours.  In good conscience, we cannot wish for 
more of the same.  And environment aside, although that is your issue, we do not 
want weapons production in our state.  Thank you so much for listening.
Sincerely,
Diane and Mike Kenny
2014 Hopi
Santa Fe, NM  87505-2402
(XXX) XXX-XXXX
thekennys@earthlink.net 
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156-1 NNSA notes the commentor’s concerns regarding air and water quality, 
water usage, and issues around storage and hauling of waste to WIPP.  
Chapter 5 of the SWEIS addresses the environmental impacts of LANL 
operations including air quality, water quality and usage, and waste 
generation and disposal.  LANL operations are in compliance with the 
regulations that protect public health and the environment and, based 
on the SWEIS analyses, would continue to be in compliance under the 
alternatives evaluated in the SWEIS.  LANL transuranic waste is shipped 
to WIPP for disposal and the impacts associated with this transportation 
are evaluated in Chapter 5, Section 5.10.  By Congressional mandate, 
WIPP is to be used only for the disposal of defense transuranic wastes.  
Refer to Section 2.6, Offsite Contamination, of this CRD for more 
information.

156-2 Refer to Section 2.12, Comparison to Rocky Flats Plant, of this CRD 
for more information about Rocky Flats and why NNSA believes that 
operations at LANL would not result in a similar outcome.  LANL 
operations are in compliance with Federal and State regulations for 
protection of human health and the environment, and, as shown in 
Chapter 5 of the SWEIS, would be expected to remain in compliance 
under all of the alternatives being considered.  Chapter 5 describes the 
impacts for each resource area and Section 5.14 presents mitigation 
actions to address potential adverse effects.

156-3 NNSA notes the commentor’s opposition to weapons production at LANL.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

156-1

156-2

156-3



Commentor No. 157:   Linda Klosky

From: Linda Klosky [mailto:lindak@sfcmf.org] 
Sent: Friday, September 15, 2006 4:30 PM
To: LANL_SWEIS
Subject: Comments regarding on Site-Wide Environmental Impact Statement for 
Continued Operations

Attn: Ms. Elizabeth Withers
Offi ce of Environmental Stewardship
National Nuclear Security Administration
Los Alamos Site Offi ce
Dear DOE and LANL,
I am a resident of Santa Fe County living about 6 miles east of LANL as-the-crow-
fl ies. I have a water well that would be effected by migrating contaminates from any 
LANL improper waste disposal, and this concerns me greatly. 
I absolutely oppose expanded plutonium pit production at the Los Alamos National 
Laboratory. Quadrupling pit production will turn the Lab into a nuclear materials 
storage and radioactive waste dump facility, and a nuclear bomb factory. 
I oppose the increased toxic and radioactive waste generated by expanded 
operations.
I oppose LANL’s continuing pollution of our precious water resources.
I oppose LANL’s continuing burial of radioactive and chemical wastes in unlined 
dumps.
I oppose the construction of new nuclear weapons facilities near earthquake fault 
lines.
LANL should prioritize cleanup and the development of improved cleanup 
technologies.
LANL should prioritize renewable energy programs such as wind and solar energy, 
instead of building yet more nuclear weapons.
The U.S should lead by example in the global elimination of weapons of mass 
destruction. LANL should support that need instead of designing and producing new 
nuclear weapons.
Respectfully,
Linda Klosky
P.O. Box 1071
Santa Fe, NM 87504
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157-1 NNSA notes the commentor’s opposition to pit production at LANL 
for the reasons stated.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President, 
and is therefore not being considered in the SWEIS.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

 The environmental impacts of waste generation and disposal are 
addressed in Chapter 5 of the SWEIS.  While increased waste generation 
would occur as a result of expanded operations, not all waste would be 
disposed at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent offsite for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed onsite at Area G or shipped 
offsite for disposal.  The future use of lined rather than unlined pits for 
low-level radioactive waste disposal is under evaluation through the 
Area G Performance Assessment and Composite Analysis required 
by DOE Order 435.1, which is periodically reviewed and updated.  
The Performance Assessment and Composite Analysis will guide 
decisions regarding operational procedures and waste disposal.  This 
SWEIS considers impacts from the use of unlined pits as its No Action 
Alternative baseline; this impact analysis therefore bounds the long-
term environmental consequences that could result from the use of lined 
disposal pits.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 6 years, LANL has 
had a very good record of complying with permit conditions, which are 
set to protect health and safety.  It is expected that LANL would continue 
to meet permit conditions designed to protect water resources under all 
alternatives.  As described in Chapter 4, Section 4.3.2, past waste disposal 
practices at LANL (conducted in a manner consistent with standards in 
effect at that time) have contaminated the shallow groundwater, which in 
turn has the potential to contaminate portions of the regional aquifer under 
the Pajarito Plateau.  As standards have evolved, waste disposal practices 

157-1
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Commentor No. 157 (cont’d):  Linda Klosky

have also evolved to be more protective of the environment.  As described 
in Chapter 5, Section 5.3.2.1, groundwater modeling performed for the 
Area G performance assessment indicates that groundwater ingestion 
doses 330 feet (100 meters) down gradient from Area G at 4,000 years 
and in Pajarito Canyon at 700 years would be a very small fraction of 
the 4 millirem per year standard for groundwater protection.  NNSA is 
required to follow the Consent Order that stipulates that groundwater 
will be protected and that groundwater cleanup levels will be protective 
of human health.  In addition, NNSA operates a monitoring program 
(described in Section 4.3.1.5) to detect contamination that has resulted 
from past practices.  LANL staff evaluates and takes corrective action 
for occurrences of contamination in groundwater and surface waters in 
accordance with applicable regulations and agreements.  NNSA intends to 
continue to safely manage waste and conduct environmental restoration 
activities at LANL as it carries out its missions.  Refer to Section 2.5, 
Water Resources, of this CRD for more information.

 No new nuclear weapons facilities are proposed under any of the 
alternatives evaluated in the SWEIS.  NNSA completed the Final 
Environmental Impact Statement for the Chemistry and Metallurgy 
Research Building Replacement Project at Los Alamos National 
Laboratory, Los Alamos, New Mexico (DOE/EIS-0350) (DOE 2003c) 
in November 2003 and in February 2004 issued a Record of Decision 
announcing its decision to construct a new facility (69 FR 6967).  This 
decision is included in the No Action Alternative and the Expanded 
Operations Alternative of this SWEIS.  In an October 2006 Notice of 
Intent (71 FR 61731), NNSA announced plans to prepare a Supplement to 
the Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4) to evaluate 
environmental impacts from the continued transformation of the nuclear 
weapons complex, referred to as Complex 2030.  The Reduced Operations 
Alternative in the Final SWEIS was revised to reflect continued use 
of the existing Chemistry and Metallurgy Research Building.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.

 New construction at LANL is subject to existing DOE orders and 
standards for seismic concerns.  Different construction requirements are 
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Commentor No. 157 (cont’d):  Linda Klosky

imposed for new structures in accordance with site locations relative to 
known fault lines, and in accordance with the planned future use of the 
structure.

157-2 NNSA notes the commentor’s preference that activities at LANL be 
focused on cleanup of the site and areas other than nuclear weapons 
technology.  Stockpile stewardship capabilities at LANL are currently 
viewed by the U.S. as a means to further the Nation’s nonproliferation 
objectives and are likely to remain important in future arms control 
negotiations as the Nation moves to further reduce its overall stockpile 
size.  In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in areas promoted by the 
commentor, including nuclear nonproliferation.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.  

 For many years, DOE has been working to implement and improve 
technologies for environmental restoration.  Chapter 2, Section 2.2.6 
describes the progress that NNSA has made in conducting its 
environmental restoration program at LANL.  Since the early 1990s, when 
LANL staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  Appendix I presents options 
and environmental analyses for conducting remediation activities at 
LANL, primarily related to the Consent Order that was entered into 
in March 2005.  Appendix I also summarizes several technologies for 
cleanup of soil, water, and air, and references additional information about 
existing and emerging cleanup technologies.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.



Commentor No. 158:   Susan Dayton, Director, 
 Citizen Action New Mexico

From: Sue Dayton [mailto:sdayton@swcp.com] 
Sent: Friday, September 15, 2006 2:46 PM
To: Withers, Elizabeth; LANL_SWEIS
Cc: dave@radfreenm.org
Subject: Comments for LANL SWEIS

September 15, 2006

Dear Ms. Withers:
Please accept for following editorial (below) as a comment to be added to the 
administrative record re: the LANL SWEIS. 
The editorial published today in the Albuquerque Journal advocates the need for a 
public hearing in Albuquerque on the LANL SWEIS: 
“Albuquerqueans deserve the chance to make their voices heard on an issue that 
has the potential to affect the environment they live in.”
Thank you.
Sincerely yours,
Susan Dayton, Director
Citizen Acton New Mexico
PO BOX 4276
Albuquerque, NM 87196-4276
(XXX) XXX-XXXX
………………………….
Albuquerque Journal
URL: http://www.abqjournal.com/opinion/editorials/493097opinion09-15-06.htm

Friday, September 15, 2006
City Deserves Hearing on Nuke-Trigger Plan .
    Here’s guessing that if there was suddenly going to be a lot more nuclear activity 
60-some miles away, you would want to know about it. That if a national lab planned 
to quadruple the number of plutonium pits it produces and you lived downstream, 
you would want some answers and to maybe put your two cents in.
    But, if you live in Albuquerque, you can’t.
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158-1 NNSA notes the commentor’s desire for citizens of Albuquerque, New 
Mexico, to have an opportunity to comment on the Draft SWEIS at a 
public hearing.  Although no public hearings were held in Albuquerque, 
other means of commenting on the Draft SWEIS were provided, such as 
U.S. mail, e-mail, a toll-free telephone line, and a toll-free fax line.  It 
should be noted that all comments, whether written or provided orally, 
are given equal weight and consideration.  See Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for additional 
information.

158-1

158-1
cont’d



    The U.S. Department of Energy’s National Nuclear Security Administration hasn’t 
scheduled a hearing in Albuquerque for comment on the Los Alamos National 
Laboratory Site-Wide Environmental Impact Statement.
    That statement lays out plans to quadruple production of plutonium pits.
The lab has become the sole source for the hydrogen bomb triggers that used to be 
made at Rocky Flats, Colo.‹ until contamination shut that DOE plant down. 
    Residents of Los Alamos, Española and Santa Fe got face time with offi cials to 
ask questions and express concerns. But the 650,000 or so Metro-area residents 
have gotten none. Despite a request from Citizen Action New Mexico to give Duke 
City folks the same consideration the 10,000 residents of Jackson Hole, Wyo., got for 
a hearing on the Idaho National Laboratory. Despite a letter Aug. 22 from Sen. Jeff 
Bingaman, D-N.M., requesting “every consideration to my constituents’ request for 
a public hearing to be held in Albuquerque.” Despite a letter from Attorney General 
Patricia Madrid saying “operations at LANL affect the entire state.”
    “Albuquerque is not only the state’s largest population center (but) is in close 
proximity to LANL and directly downstream,” Madrid wrote. “There is public interest 
in what, if any, direct or collateral consequences changed operations at LANL may 
have” on Sandia National Laboratory in Albuquerque.
    And Albuquerqueans deserve the chance to make their voices heard on an issue 
that has the potential to affect the environment they live in.

Commentor No. 158 (cont’d):  Susan Dayton, Director, 
Citizen Action New Mexico
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Comment side of this page intentionally left blank.

158-1
cont’d



Commentor No. 159:   Hans

September 15, 2006

Yes,
I’m calling from Santa Fe.  My name is Hans and I’m totally, and I mean 
totally, against more nuclear weapons.
We got enough s _ _ t (profanity) laying around, we don’t know what to 
do with it.  And Mr. Domenici, if you keep giving Los Alamos money, 
money, money and you need to get rid of him or use the money for good 
causes - medical research and what have you and also, you wonder why 
the world dislikes us with a passion?  I can tell you.  Because we tell other 
people they can’t have this and this, and you have to do that and here we 
are building this poison and pollute the rest of the country.
Knock it off with the nuclear stuff!
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159-1 NNSA notes the commentor’s opposition to nuclear weapons.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

159-1



Commentor No. 160:   Christopher Doyle

September 15, 2006

Hi,
I’m calling about the plan to increase the amount of toxic and radioactive 
waste that would be generated by the expanded operations up there.
I am opposed to that and would like you to try to plan to reduce the amount 
of production and become an example for the world; for us to show how 
we can reduce the amount of this type of thing on our planet.
If you need to talk to me, my name is Christopher Doyle.  My number is 
(XXX) XXX-XXXX.
Thank you. 
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160-1 Although a pollution prevention and waste minimization program has been 
instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), operation 
of LANL in support of its core missions will continue to generate waste, 
which is safely managed pending disposal.  Refer to Section 2.7, Waste 
Management, of this CRD for more information.  Note that much of 
waste projected for generation under the Expanded Operations Alternative 
would result from environmental restoration activities pursuant to possible 
regulatory decisions made by the New Mexico Environment Department.  
Generation of this environmental restoration waste is therefore uncertain.

160-1



Commentor No. 161:   Jeff Hale

September 15, 2006

Hi,
My name is Jeff Hale.  I am a resident of Santa Fe, New Mexico and I 
truly oppose what’s going on at Los Alamos National Laboratories as far 
as Los Alamos quadrupling its pit production.
I oppose construction of new nuclear weapons facilities near earthquake 
fault lines and I oppose the labs continuing burial of radioactive and 
chemical waste in unlined dumps.
My phone number is (XXX) XXX-XXXX.
Thank you. 
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161-1 NNSA notes the commentor’s opposition to increasing pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

161-2 NNSA notes the commentor’s opposition to construction of new nuclear 
weapons facilities near faults.  This SWEIS does not propose new nuclear 
weapons facilities under any of the alternatives.  NNSA completed the 
Final Environmental Impact Statement for the Chemistry and Metallurgy 
Research Building Replacement Project at Los Alamos National 
Laboratory, Los Alamos, New Mexico (DOE/EIS-0350) (DOE 2003c) 
in November 2003, and in February 2004 issued a Record of Decision 
announcing its decision to construct a new facility (69 FR 6967).  This 
decision is included in the No Action Alternative and the Expanded 
Operations Alternative of this SWEIS.  In an October 2006 Notice of 
Intent (71 FR 61731), NNSA announced plans to prepare a Supplement to 
the Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4) to evaluate 
environmental impacts from the continued transformation of the nuclear 
weapons complex, referred to as Complex 2030.  The Reduced Operations 
Alternative in the Final SWEIS was revised to reflect continued use 
of the existing Chemistry and Metallurgy Research Building.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.

 New construction at LANL is subject to DOE orders and standards for 
seismic concerns.  Different construction requirements are imposed for 
new structures in accordance with site locations relative to known fault 
lines, and in accordance with the planned future use of the structure.

161-3 NNSA notes the commentor’s opposition to waste disposal in unlined 
pits at LANL.  Except for low-level radioactive waste, all radioactive and 
chemical wastes generated at LANL are transported offsite for disposal in 
regulated disposal facilities authorized for the types of wastes each facility 
may receive.  The future use of lined rather than unlined pits for low-
level radioactive waste disposal is under evaluation through the Area G 
Performance Assessment and Composite Analysis required by DOE 
Order 435.1 that is periodically reviewed and updated.  The Performance 
Assessment and Composite Analysis will guide decisions regarding 
operational procedures and waste disposal.  This SWEIS considers impacts 

161-1

161-2

161-3
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from the use of unlined pits as its No Action Alternative baseline; this 
impact analysis thereby bounds the long-term environmental consequences 
that could result from the use of lined disposal pits.  Refer to Section 2.7, 
Waste Management, of this CRD for more information.

Commentor No. 161 (cont’d):  Jeff Hale



Commentor No. 162:   Richard Arthure

September 16, 2006

Hi,
My name is Richard Arthure and I’m calling from Santa Fe, New Mexico.  
My number is (XXX) XXX-XXXX.  I’m calling regarding the comments 
I’d like to make namely that I’m totally opposed to the expansion of 
plutonium pit production at LANL.  The last thing we need is more nuclear 
bombs and more radioactive and toxic waste.
And I very strongly believe that the lab should prioritize renewable energy 
programs that can really benefi t this country, instead of bringing the planet 
further towards destruction.
And of course we should prioritize the cleanup of existing waste which is 
still a huge problem with so much radioactive waste in unlined dumps.
So, please pay attention to these comments.  It’s very, very important.  We 
care very, very much about what’s happening and we don’t need more 
nuclear bombs, please.
Thank you. 
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162-1 NNSA notes the commentor’s opposition to increasing pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

162-2 NNSA notes the commentor’s desire for activities at LANL to be focused 
on renewable energy programs and cleanup of the LANL site.  In addition 
to LANL’s primary mission activities supporting NNSA’s Stockpile 
Stewardship Program, research is conducted at LANL in renewable energy 
and other activities not related to nuclear weapons production.  These 
research areas are part of current operations and as such are included 
in the SWEIS as part of the No Action Alternative.  These activities 
would continue to be conducted at LANL regardless of the alternative 
selected.  Refer to Section 2.3, Alternative Missions, of this CRD for more 
information.

 Decisions about disposal of various wastes generated across the 
DOE complex were made following the Programmatic EIS for Waste 
Management (DOE/EIS-0200) (DOE 1997a).  The programmatic EIS 
evaluated the impacts of various disposal options for radioactive and 
chemical wastes, and included the impacts of onsite disposal at LANL.  
Low-level radioactive waste is disposed at LANL in a facility authorized 
for operation pursuant to DOE Order 435.1, and a decision to expand 
low-level radioactive waste disposal operations into Zones 4 and 6 
of TA-54 at LANL was announced in the Record of Decision for the 
1999 LANL SWEIS (64 FR 50797).  The future use of lined rather than 
unlined pits for low-level radioactive waste disposal is under evaluation 
through the Area G Performance Assessment and Composite Analysis 
required by DOE Order 435.1, that is periodically reviewed and updated.  
The Performance Assessment and Composite Analysis will guide 
decisions regarding operational procedures and waste disposal.  The 
SWEIS considers impacts from the use of unlined pits as its No Action 
Alternative baseline.  Refer to Sections 2.7, Waste Management, and 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

 Chapter 2, Section 2.2.6, of the SWEIS describes the progress that NNSA 
has made in conducting its environmental restoration program at LANL.  
Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been made 

162-1

162-2
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(and sites consolidated) such that only about 800 remain to be addressed.  
Appendix I of the SWEIS presents options and environmental analyses for 
conducting future remediation activities at LANL primarily related to the 
Consent Order that was entered into in March 2005.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

Commentor No. 162 (cont’d):  Richard Arthure



Commentor No. 163:   Aleta Drumm

September 16, 2006

I would like to say that I oppose the increased toxic and radioactive 
waste generated by expanded operations, the continuing pollution of our 
precious water resources, continuing burial of radioactive and chemical 
waste in unlined dumps, the construction of nuclear weapons facilities near 
earthquake fault lines.
I believe that the history of safety violations compromises worker and 
public protection and should be corrected before the lab considers 
expanding nuclear weapons operations.
The lab should prioritize cleanup and development of improved cleanup 
technologies.  It should prioritize renewable energy programs such as wind 
and solar energy instead of building more nuclear weapons.
I believe the United States should lead by example in global elimination 
of weapons of mass destruction.  Los Alamos should support that need 
instead of designing and producing new nuclear weapons.
My name is Aleta Drumm.  I reside in Santa Fe, New Mexico.
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163-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative.  The environmental impacts of waste generation and disposal, 
and any impacts to water resources, are addressed in Chapter 5 of the 
SWEIS.  Although waste generation would increase with the expanded 
operations, not all waste is disposed at LANL.  Chemical waste and 
radioactive mixed waste from LANL operations are sent off-site for 
treatment and disposal; transuranic waste is stored onsite until shipment to 
WIPP for disposal; and low-level radioactive waste is disposed at Area G 
or offsite.  Refer to Section 2.7, Waste Management, of this CRD for 
further information regarding the concerns related to waste management 
and disposal of low-level radioactive waste in unlined pits.  None of the 
alternatives in the SWEIS proposes the construction of nuclear weapons 
facilities.  Work performed at LANL and all new construction activities, 
however, are subject to DOE orders and standards for seismic concerns.

163-2 Chapter 4, Section 4.6.1, shows the radiation doses received over the 
past 10 years from LANL operations by the surrounding population 
and a hypothetical maximally exposed individual.  The annual dose 
to the hypothetical maximally exposed individual has consistently 
been smaller than the 10-millirem radiation dose limit established for 
airborne emissions by the U.S. Environmental Protection Agency.  The 
final LANL Public Health Assessment, issued on August 31, 2006, by 
the U.S. Department of Health and Human Services Agency for Toxic 
Substances and Disease Registry, reports that, “…there is no evidence of 
contamination from LANL that might be expected to result in ill health to 
the community,” and that “…overall, cancer rates in the Los Alamos area 
are similar to cancer rates found in other communities” (ATSDR 2006).

163-3 NNSA notes the commentor’s desire for activities at LANL to be focused 
on areas other than those related to nuclear weapons production, especially 
cleanup of the LANL site.  Cessation of LANL’s primary mission 
activities supporting NNSA’s Stockpile Stewardship Program would be 
counter to national security policy as established by Congress and the 
President.  In addition to these activities, however, research is conducted at 
LANL in areas promoted by the commentor.  These research areas are part 
of current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted at 
LANL regardless of the alternative selected.  Chapter 2, Section 2.2.6, of 

163-1

163-2

163-3
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the SWEIS describes the progress that NNSA has made in conducting its 
environmental restoration program at LANL.  Since the early 1990s, when 
LANL staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  Appendix I of the SWEIS presents 
options and environmental analyses for conducting future remediation 
activities at LANL primarily related to the Consent Order that was entered 
into in March 2005.  Refer to Sections 2.3, Alternative Missions, and 
2.9, Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

Commentor No. 163 (cont’d):  Aleta Drumm



Commentor No. 164:   Barbara V. Mallery

September 17, 2006

It is immoral and dangerous to expand nuclear weapons production instead 
of working for renewable wind or solar energy.  Ask your engineers to 
examine their consciences.
Don’t pollute our precious water supply.
What happened to the United Nations idea of promoting a culture of peace 
and non-violence?
The message is from Barbara V. Mallery in Santa Fe, New Mexico.  My 
phone number is (505) 983-6546.
Thank you.  
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164-1 NNSA notes the commentor’s statements regarding pit production and 
the need to conduct research in the area of renewable energy.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information regarding non-weapons related activities at 
LANL.

164-2 NNSA shares the commentor’s concern about pollution of water resources, 
and conducts operations at LANL accordingly.  Effluents from LANL 
facilities are discharged in accordance with a National Pollutant Discharge 
Elimination System permit that establishes limits on the volume and 
quality of the discharge.  As discussed in Chapter 4, Section 4.3.1.2, of the 
SWEIS over the past 6 years, LANL has a very good record of complying 
with permit conditions, which are set to protect health and safety.  Under 
all alternatives, LANL would continue to meet permit conditions designed 
to protect water resources.

 Current and future operations and waste disposal at LANL are and will 
continue to be conducted in compliance with applicable regulations.  But 
as described in Chapter 4, Section 4.3.2, past LANL operations including 
waste disposal have contaminated the shallow groundwater that in turn 
has the potential to contaminate portions of the regional aquifer under the 
Pajarito Plateau.  Past operations and waste disposal were conducted in a 
manner consistent with standards in effect at that time.  As standards have 
evolved, operations and waste disposal practices have also evolved.  As 
described in Chapter 2, Section 2.2.6, DOE is conducting an extensive 
program to remediate sites at LANL that are known or are suspected to 
be contaminated from past LANL operations.  Remediation and cleanup 
are regulated by and coordinated between the New Mexico Environment 
Department and DOE.

 In addition, NNSA operates a monitoring program (described in Chapter 4, 
Section 4.3.1.5) to detect contamination that may have resulted from 
past practices and current operations.  LANL staff evaluates and takes 
corrective action for occurrences of contamination in groundwater and 
surface waters in accordance with applicable regulations and agreements.  
Refer to Section 2.5, Water Resources, of this CRD for more information.

164-1

164-2



Commentor No. 165:   Trish Doherty

September 18, 2006

My name is Trish Doherty.  I reside partially in New Mexico, and mostly 
I’m based right now in New York City, but I have a piece of land in 
Chimayo.
I am absolutely horrifi ed that I even need to make this call.  I am 100% 
against increasing plutonium pit production at the Los Alamos National 
Lab, in any form, in any way, for any reason.
There has already been found a radioactive plume in Dixon.  Is that not 
enough for us to come to our senses of what we are doing?  You have the 
power to destroy the world with your actions, and I am against it, and I 
have a right to have my voice heard.
It is absolutely unconscionable that we want to increase nuclear weapons 
production.  There is completely no reason for that.  Please, absolutely NO 
to increased weapons production at Los Alamos Labs.  In fact, NO to any 
weapons production.
We can create jobs and other things in much more constructive and safe 
ways for our future.
Thank you.  My number is (XXX) XXX-XXXX.
My address in New Mexico is P.O. Box 1, Chimayo, New Mexico 87522, 
and I’m at 285 Washington Avenue, Brooklyn, New York 11205 in New 
York City.
Thank you.
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165-1 NNSA notes the commentor’s opposition to pit production and the 
existence of nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

165-2 It is assumed that this comment is in reference to a “plum”, not a “plume”.  
In May 2006, the New Mexico Environment Department reported 
detecting americium-241 above background levels in a single plum 
sample collected near Dixon.  The New Mexico Environment Department 
data was subsequently examined by other scientists who concluded that 
this was likely a “false positive” result.  Refer to Section 2.6, Offsite 
Contamination, of this CRD for more information.

165-1

165-2

165-1
cont’d



Commentor No. 166:   Barbara

September 18, 2006

I strongly oppose expanded plutonium pit production at Los Alamos 
Nuclear Laboratory.
My name is Barbara (last name not clear).  I live in New York, New York.
I oppose the increased toxic and radioactive waste generated by expanded 
operations.
I oppose the labs continuing burial of radioactive and chemical wastes in 
unlined dumps.
I oppose the construction of nuclear weapons facilities near earthquake 
fault lines.
Thank you very much.
Barbara (last name not clear), New York, New York.
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166-1 The commentor’s opposition to expanded pit production and increased 
generation of waste is noted.  Refer to Sections 2.1, Opposition to Nuclear 
Weapons and Pit Production, and Section 2.7, Waste Management, of this 
CRD for more information.

166-2 NNSA notes the commentor’s opposition to waste disposal in unlined 
pits at LANL.  Except for low-level radioactive waste, all radioactive and 
chemical wastes generated at LANL are transported offsite for disposal in 
regulated disposal facilities authorized for the types of wastes each facility 
may receive.  The future use of lined rather than unlined pits for low-
level radioactive waste disposal is under evaluation through the Area G 
Performance Assessment and Composite Analysis required by DOE 
Order 435.1 that is periodically reviewed and updated.  The Performance 
Assessment and Composite Analysis will guide decisions regarding 
operational procedures and waste disposal.  This SWEIS considers impacts 
from the use of unlined pits as its No Action Alternative baseline; this 
impact analysis thereby bounds the long-term environmental consequences 
that could result from the use of lined disposal pits.  Refer to Section 2.7, 
Waste Management, of this CRD for more information.

166-3 NNSA notes the commentor’s opposition to construction of nuclear 
facilities near faults.  Work performed at LANL, and new construction 
there, are subject to DOE orders and standards for seismic concerns.  
Different construction requirements are imposed for new structures in 
accordance with the site locations relative to known fault lines, and in 
accordance with the planned future use of the structure.

166-1

166-1
cont’d

166-2

166-3



Commentor No. 167:   Dorothy Pearl

September 19, 2006

My name is Dorothy Pearl.  I live in Santa Fe, and I am completely 
opposed to this new plan to produce more plutonium at Los Alamos Lab.
I think you’re endangering the community - the surrounding areas.  I think 
at a time when we should be putting our efforts and resources into solar 
power, wind power - there are so many other avenues we could proceed 
down.
I think that this is a misguided step and I think we are endangering 
the citizens all around Los Alamos Laboratory especially at a time of 
terrorism.  I mean, who knows, maybe it would make it a target just 
because they would know about the plutonium.
I just think it’s a…I’m just very opposed to it.
Thank you.
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167-1 NNSA notes the commentor’s opposition to activities related to nuclear 
weapons production and concerns for the safety of the surrounding 
community.  Cessation of LANL’s primary mission activities supporting 
NNSA’s Stockpile Stewardship Program would be counter to national 
security policy as established by Congress and the President.  In addition 
to these activities, however, research is conducted at LANL in areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS as part of the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.  Chapter 5 of the SWEIS 
evaluates the potential environmental and health and safety impacts of 
continued operation of LANL for the three proposed alternatives.  These 
analyses demonstrate that LANL can continue to operate safely under any 
of the three alternatives.

167-2 NNSA notes the commentor’s opposition to plutonium operations at 
LANL.  Plutonium research and pit production at the levels analyzed 
in the SWEIS is a continuation of the mission work assigned to LANL 
based on decisions following the preparation of the Final Programmatic 
Environmental Impact Statement for Stockpile Stewardship and 
Management (DOE/EIS-0236) (DOE 1996).  Refer to 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
With regard to terrorism, DOE gives high priority to the safety and 
security of all its facilities.  Security and potential acts of sabotage are 
integral considerations in the designs and operating procedures for new 
and existing DOE facilities.  DOE considers the threat of terrorist attack 
to be real and has established safeguards and security processes to assess 
facility vulnerabilities to various threats, including those from intentional 
destructive acts such as acts of terrorism.  Chapter 4, Section 4.6, of the 
SWEIS has been revised to include additional discussion of the measures 
taken to protect assets at LANL from terrorist activities.  As discussed 
in Chapter 5, Section 5.12.6, the impacts of terrorist action have been 
considered in a separate, classified appendix to the SWEIS.
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168-1 NNSA notes the commentor’s opposition to expanding pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

168-2 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of the 
alternative selected.  Please refer to Section 2.3, Alternative Missions, of 
this CRD for more information. 
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169-1 NNSA notes the commentor’s opposition to expansion of the production 
of plutonium pits at LANL and the request to move current operations 
generating hazardous waste to a more appropriate facility.  As discussed 
in Section 2.4, Modernization of the Nuclear Weapons Complex, of 
this CRD, production of plutonium pits at LANL is consistent with 
past NEPA analyses and decisions.  Chapter 5 of the SWEIS addresses 
the environmental impacts that could result from LANL operations 
considering all SWEIS alternatives, including impacts associated with 
discharges to water, air emissions, waste management, and environmental 
cleanup.  LANL operations are in compliance with the regulations for 
protection of public health and the environment.  Based on the SWEIS 
analyses, LANL can continue to operate safely and be in compliance 
under all alternatives evaluated in the SWEIS, including the Expanded 
Operations Alternative.  Refer to Sections 2.6, Offsite Contamination, and 
2.7, Waste Management, of this CRD for more information related to the 
concerns raised in this comment.
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169-2 Decisions on the disposal of various wastes generated across the DOE 
complex were made through the Final Waste Management Programmatic 
Environmental Impact Statement for Managing Treatment, Storage, 
and Disposal of Radioactive and Hazardous Waste (DOE/EIS-0200) 
(DOE 1997a).  DOE determined that low-level radioactive waste 
generated at LANL would be disposed of at LANL and at two regional 
facilities (Hanford and the Nevada Test Site), along with the continuing 
option of disposal at commercial facilities (65 FR 10061).  Onsite disposal 
of low-level radioactive waste is under evaluation through the Area G 
Performance Assessment and Composite Analysis required by DOE 
Order 435.1 that is periodically reviewed and updated.  The Performance 
Assessment and Composite Analysis will guide decisions regarding 
operational procedures and waste disposal.  Hazardous waste, mixed 
low-level radioactive waste, and transuranic waste are disposed of at 
permitted facilities away from the LANL site.  Refer to Section 2.7, Waste 
Management, of this CRD for more information.

169-2



Commentor No. 170:   Deborah Binnion

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-308

7/9/2007

170-1 NNSA notes the commentor’s opposition to the proposed Expanded 
Operations Alternative at LANL.  Chapter 5 of the SWEIS addresses 
the impacts of LANL operations, including increasing plutonium pit 
production, on air, water, and soils.  LANL operations are in compliance 
with the regulations for protection of public health and the environment, 
and, based on the SWEIS analyses, would continue to be in compliance 
under all alternatives evaluated in the SWEIS including the Expanded 
Operations Alternative.

170-2 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze, a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 
seven years later, that a “Greener Alternative” is reasonable for the 
future operation of LANL to meet its primary mission of supporting 
the Stockpile Stewardship Program as directed by Congress and the 
President, and has identified the Expanded Operations Alternative as 
its Preferred Alternative.  In addition to LANL’s Stockpile Stewardship 
activities, research is conducted in areas promoted by the commentor.  
These activities would continue at LANL regardless of the alternative 
selected.  Refer to Section 2.3, Alternative Missions, of this CRD for more 
information.

 Decisions about environmental restoration will be made in accordance 
with established regulatory standards and processes, including those of 
the New Mexico Environment Department for the Consent Order, and 
of DOE.  To arrive at a decision about remediating a contaminated site, 
several alternative remedies may be considered such as containment in 
place, treatment, or removal.  Any remedy selected for a site requiring 
environmental restoration must be protective of human health and the 
environment, and attain applicable cleanup standards including those 
for ground and surface waters and soil.  If a site is to remain under DOE 
ownership, cleanup standards commensurate with a restricted type of 
land use may be used, provided that offsite areas are protected.  If the 
site is to be released for unrestricted access by the public, then the site 
would need to meet cleanup standards for unrestricted access.  Decisions 
about cleanup of sites subject to the Consent Order will be made by 
the New Mexico Environment Department in accordance with cleanup 
and screening levels documented in Section VIII of the Consent Order.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) and 
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171-1 NNSA notes the commentor’s opposition to nuclear weapons production 
and nuclear technology.  Besides supporting core missions related to 
maintaining the Nation’s nuclear weapons stockpile, LANL currently 
supports research in other areas such as environmental remediation, 
climate change, renewable energy, and other areas of national importance.  
Refer to Section 2.3, Alternative Missions, of this CRD for more 
information regarding non-weapons related activities at LANL.
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172-1 NNSA notes the commentor’s opposition to plutonium pit production 
at LANL, and support of a green, non-nuclear alternative for LANL 
operations.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.  In addition to LANL’s 
primary mission of supporting the Stockpile Stewardship Program, 
research is conducted in areas promoted by the commentor.  These 
research areas are part of current operations and as such are included 
in the SWEIS as part of the No Action Alternative.  These activities 
would continue to be conducted at LANL regardless of the alternative 
selected.  Refer to Section 2.3, Alternative Missions, of this CRD for 
more information.  NNSA agrees with the commentor’s statement that 
we must all be good stewards of the natural and cultural resources of the 
land.  To that end, LANL has developed an Environmental Management 
System by which to conduct operations at LANL in accordance with DOE 
Order 450.1, Environmental Protection Program.
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173-1 NNSA notes the commentor’s opposition to implementing the Expanded 
Operations Alternative at LANL.
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174-1 NNSA notes the commentor’s concern about proposals to expand 
plutonium pit production and the request to make cleanup a priority 
at LANL.  As discussed in Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD, 
cleanup of past contamination is a priority at LANL.  Appendix I of the 
SWEIS provides a detailed analysis of the environmental impacts of MDA 
remediation, canyon cleanups, and other actions that are taking place at 
LANL under the terms of the Consent Order entered into by the State 
of New Mexico, DOE, and the University of California.  These impacts 
are included in the description of impacts of the Expanded Operations 
Alternative in Chapter 5.  NNSA is aware that water is a scarce resource 
in New Mexico’s desert climate.  Chapter 5 of the SWEIS analyzes the 
impacts of all three alternatives on surface and groundwater and in terms 
of the amount of water needed to support each alternative.  The impacts 
are expected to be minor, except that there would be long-term positive 
impacts due to environmental remediation.  Refer to Sections 2.6, Offsite 
Contamination, and 2.8, Water Use, of this CRD for more information.

174-2 NNSA notes the commentor’s concern about the amount of water 
needed for pit production.  As stated in Chapter 5, Section 5.8.2.3, of 
the SWEIS, increased pit production at TA-55 under the Expanded 
Operations Alternative would entail a relatively minor increase in LANL 
infrastructure requirements, including water, because existing Plutonium 
Facility Complex operations currently constitute a relatively small 
percentage of LANL’s total demands.  The single largest contributors 
to total LANL water use are LANSCE and the Nicholas C. Metropolis 
Center for Modeling and Simulation, whose operations are not directly 
related to pit production.  LANL’s projected water demands under the 
Expanded Operations Alternative would remain within LANL’s water use 
target ceiling of 542 million gallons (2,050 million liters) per year.  Refer 
to Section 2.8, Water Use, of this CRD for more information on LANL’s 
water use, available water rights, and water supply planning.
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175-1 NNSA notes the commentor’s concerns regarding water use by LANL.  
Refer to Section 2.8, Water Use, of this CRD for more information on 
LANL’s water use, available water rights, and water supply planning.

175-2 Confinement of radioactive material and mitigation to avoid, minimize, 
reduce, or eliminate any impacts to the public and the environment are 
paramount to operation at LANL.  Chapter 5, Section 5.14, describes 
existing, planned, and considered mitigation measures to prevent or 
minimize any leakage of radioactive material to the environment including 
the Groundwater Protection Management Program.  Extensive monitoring 
for radioisotopes and chemicals in groundwater, surface water, sediment, 
and soils in and around LANL, as described in Appendix F, is used to 
confirm the efficacy of mitigation measures in protecting the environment.  
The results of this monitoring program are published annually in LANL’s 
Annual Environmental Surveillance Reports.
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176-1 NNSA notes the commentor’s opposition to disposing of nuclear waste 
at LANL.  Decisions on the disposal of various wastes generated across 
the DOE complex were made through the Final Waste Management 
Programmatic Environmental Impact Statement for Managing Treatment, 
Storage, and Disposal of Radioactive and Hazardous Waste (DOE/
EIS-0200) (DOE 1997a).  DOE determined that low-level radioactive 
waste generated at LANL would be disposed of at LANL and at two 
regional facilities (Hanford and the Nevada Test Site), along with the 
continuing option of disposal at commercial facilities (65 FR 10061).  As 
a result, low-level radioactive waste generated by LANL operations is 
disposed of in onsite and offsite facilities.  Mixed low-level radioactive 
waste and transuranic waste are disposed of offsite at permitted facilities.  
Refer to Section 2.7, Waste Management, of this CRD for more 
information.

176-2 NNSA notes the commentors’ concern regarding accidental releases of 
plutonium.  The Los Alamos Site Office Safety Authorization Basis Team 
assures the development and approval of adequate controls in support 
of operations at LANL in a safe manner.  All LANL facility operations 
are based on authorization and approval by NNSA from evaluation of 
the acceptability of existing relevant safety documentation.  Refer to 
Section 2.6, Offsite Contamination, of this CRD for more information 
regarding concerns about environmental contamination.
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177-1 NNSA notes the commentor’s opposition to LANL operations and 
expanding pit production.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.
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178-1 NNSA notes the commentor’s opposition to nuclear weapons.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.
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179-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.
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180-1 LANL operations are in compliance with Federal and State regulations 
for protection of human health and the environment, and, as shown in 
Chapter 5 of the SWEIS, would be expected to remain in compliance 
under all of the alternatives being considered.  Chapter 5 describes the 
impacts for each resource area and Section 5.14 presents mitigation 
actions to address potential adverse effects.
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181-1 NNSA notes the commentor’s opposition to expanding pit production and 
support for the use of LANL for other purposes.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.  Besides supporting core missions related to maintaining the 
Nation’s nuclear weapons stockpile, LANL currently supports research 
in other areas of national importance.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information regarding non-weapons 
related activities at LANL.

181-1



Commentor No. 182:   Nora Drosin

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-321

182-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production.  Chapter 5 of the SWEIS addresses the impacts of LANL 
operations, including increasing plutonium pit production to up to 80 pits 
per year, on waste management.  The SWEIS evaluation determined 
that waste associated with increased plutonium pit production could 
be managed within the waste management system without detrimental 
impacts on the environment.

182-2 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze, a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS but 
was not selected for implementation.  NNSA does not believe, seven years 
later, that a “Greener Alternative” is reasonable for the future operation 
of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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183-1 NNSA notes the commentor’s opposition to expanded pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.  LANL operations are in compliance 
with Federal and State regulations for protection of human health and the 
environment, and, as shown in Chapter 5, would be expected to remain 
in compliance under all of the alternatives, including the Expanded 
Operations Alternative.  Chapter 5 addresses the environmental impacts, 
including impacts on water resources and cultural resources, of plutonium 
pit production and Section 5.14 presents mitigation actions to address 
potential adverse effects.

183-2 NNSA notes the commentor’s desire for a new mission at LANL to be 
focused on areas other than those related to nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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184-1 NNSA notes the commentor’s opposition to weapons facilities.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.
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185-1 Operation of LANL has not been privatized.  In June 2006, however, the 
organization responsible for the management and operation of LANL 
changed from the University of California to Los Alamos National 
Security, LLC, a limited liability corporation which includes the 
University of California along with Bechtel, BWXT Technologies, and the 
Washington Group.

185-2 NNSA notes the commentor’s concerns regarding pit production.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.
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186-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for further information.

186-2 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze, a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS but 
was not selected for implementation.  NNSA does not believe, seven years 
later, that a “Greener Alternative” is reasonable for the future operation 
of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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187-1 NNSA notes the commentor’s opposition to increased plutonium 
production.  Plutonium is not produced at LANL.  The Expanded 
Operations Alternative in the SWEIS evaluates an increase in plutonium 
pit production at LANL.  Chapter 5 of the SWEIS addresses the impacts 
of LANL operations, including proposed increased pit production, on 
water, air and soils.  The SWEIS analyses found that increased plutonium 
pit production would not result in any major impacts on the environment.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.
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188-1 NNSA notes the commentor’s opposition.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.
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189-1 NNSA notes the commentor’s opposition to expanding pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

189-2 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze, a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS but 
was not selected for implementation.  NNSA does not believe, seven years 
later, that a “Greener Alternative” is reasonable for the future operation 
of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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190-1 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze, a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS but 
was not selected for implementation.  NNSA does not believe, seven years 
later, that a “Greener Alternative” is reasonable for the future operation 
of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

190-1



Commentor No. 191:   Jeff Spicer

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-330

7/9/2007

191-1 NNSA notes the commentor’s objection to the Expanded Operations 
Alternative.

191-2 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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192-1 NNSA notes the commentor’s opposition to expanded pit production at 
LANL.  Chapter 5 of the SWEIS evaluates the potential environmental, 
health and safety impacts of continued operation of LANL under the 
three proposed alternatives.  These analyses demonstrate that LANL can 
continue to operate safely under any of the three alternatives, including the 
Expanded Operations Alternative, which proposes an increase in the pit 
production rate.

192-2 NNSA notes the commentor’s opposition to increased plutonium pit 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information related to this concern.  
LANL operations are in compliance with the regulations for protection 
of public health and the environment, and, based on the SWEIS analyses, 
would continue to be in compliance under all alternatives evaluated in the 
SWEIS.

192-1

192-2
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cont’d
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193-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

193-1
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194-1 NNSA notes the commentor’s opposition to implementing the proposed 
Expanded Operations Alternative at LANL, the desire to see a non-nuclear 
alternative mission at LANL that addresses issues of global warming, and 
concerns about pollution.  Chapter 3, Section 3.5, of the SWEIS provides 
a discussion of NNSA’s consideration of, and decision to not analyze, 
a “Greener Alternative” in the SWEIS.  A “Greener Alternative” was 
analyzed in the 1999 SWEIS but was not selected for implementation.  
NNSA does not believe, seven years later, that a “Greener Alternative” 
is reasonable for the future operation of LANL to meet its mission as 
directed by Congress and the President and has identified the Expanded 
Operations Alternative as its Preferred Alternative.  In addition to LANL’s 
primary mission of supporting the Stockpile Stewardship Program, 
research is conducted in areas promoted by the commentor.  These 
research areas are part of current operations and as such are included in 
the SWEIS as part of the No Action Alternative.  These activities would 
continue to be conducted at LANL regardless of the alternative selected.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
and 2.3, Alternative Missions, of this CRD for more information.  LANL 
operations are in compliance with the regulations for protection of public 
health and the environment, and, based on the SWEIS analyses, would 
continue to be in compliance under all alternatives evaluated in the 
SWEIS.

194-1
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195-1 NNSA notes the commentor’s opposition to pit production at LANL.  
The purpose for continued operation of LANL is to support NNSA’s 
core missions as directed by Congress and the President, which includes 
ensuring a safe and reliable nuclear stockpile.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.  The environmental impacts of waste generation and 
disposal are addressed in Chapter 5 of the SWEIS.  Although increased 
waste generation would occur as a result of expanded pit production, 
not all waste would be disposed at LANL.  Chemical waste and mixed 
low-level radioactive waste from LANL operations are sent off-site for 
treatment and disposal; transuranic waste is stored until shipped to WIPP 
for disposal; and low-level radioactive waste is either disposed onsite 
at Area G or shipped offsite for disposal.  Refer to Section 2.7, Waste 
Management, of this CRD for more information.

195-1
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196-1 NNSA notes the commentor’s suggestion that a portion of resources at 
LANL be committed to the research of alternative energy and other non-
military initiatives.  In fact, activities that support research of renewable 
energy are conducted at LANL.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.

196-2 NNSA notes the commentors’ concerns about increased wastes from 
expanded pit production activities at LANL.  The potential environmental, 
health, and safety impacts of the continued operation of LANL under 
the three proposed alternatives are analyzed in Chapter 5 of the SWEIS, 
including management of radioactive and chemical wastes, monitoring 
of air emissions, and treatment or monitoring of wastewater discharged 
through National Pollutant Discharge Elimination System-permitted 
outfalls.  The commentor is correct that the Expanded Operations 
Alternative would result in greater amounts of radioactive and chemical 
waste as well as increased air emissions and wastewater discharges, but 
as demonstrated in the SWEIS, these increases can be safely managed.  
Chapter 2, Section 2.2.6, of the SWEIS describes progress made by NNSA 
in conducting its environmental restoration program at LANL.  Since 
the early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Continuation of cleanup activities at a pre-Consent Order level is included 
in the No Action Alternative, while actions necessary to comply with the 
Consent Order are evaluated under the Expanded Operations Alternative.  
As stated in Chapter 1, Section 1.4, of the SWEIS, however, NNSA 
intends to implement actions necessary to comply with the Consent Order 
regardless of whether it implements other actions analyzed under the 
Expanded Operations Alternative.  For more information about proposed 
activities in support of the Consent Order, refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD.

196-1
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197-1 NNSA notes the commentor’s concern about the impact that LANL has 
on human, animal, and environmental health.  Chapter 5 of the SWEIS 
addresses the environmental impacts of LANL operations on human 
health and ecological resources.  LANL operations are in compliance 
with the regulations that protect public health and the environment and, 
based on the SWEIS analyses, would continue to be in compliance under 
the alternatives evaluated in the SWEIS.  Refer to Section 2.6, Offsite 
Contamination, of this CRD for more information.

197-2 NNSA considers public and worker health and safety at LANL to be a 
key and integral part of operations.  Chapter 4, Section 4.6.1.1, of the 
SWEIS provides information on current cancer mortality and incidence 
rates in New Mexico and counties surrounding LANL.  Table 4–26 shows 
that some cancer rates in Los Alamos vicinity are lower than the national 
average and some are higher, which is typical of any area.  This section 
also presents information from the final Public Health Assessment of 
LANL issued on August 31, 2006 by the U.S. Department of Health and 
Human Services, Agency for Toxic Substances and Disease Registry 
which determined that, “…there is no evidence of contamination from 
LANL that might be expected to result in ill health to the community,” and 
“…overall, cancer rates in the Los Alamos area are similar to cancer rates 
found in other communities” (ATSDR 2006).

197-3 A number of studies have been conducted on the potential health impacts 
of the 2000 Cerro Grande fire.  As noted in Chapter 4, Section 4.6.1.3, 
of the SWEIS an independent assessment of public health risk associated 
with LANL area air contamination as a result of the fire was conducted 
by Risk Assessment Corporation at the request of the New Mexico 
Environment Department (RAC 2002).  The study examined data on 
contaminants that were measured in air, on smoke particles, and in soil 
from the potential release sites and concluded that exposure to LANL-
derived chemicals and radionuclides released to the air during the Cerro 
Grande fire did not result in a significant increase in health risk over 
the risk from the fire itself.  The Risk Assessment Corporation study 
concluded that there was some evidence of adverse health effects from 
breathing high concentrations of particulate matter in the smoke, but that 
“Such exposures are associated with any forest fire”.  It is estimated that 
nearly 7,500 tons of particulate matter were released to the atmosphere 
by the Cerro Grande fire, only 10 percent of which came from LANL 

197-1
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Commentor No. 197 (cont’d):  Dee Finney, RN

sources.  Many studies have correlated exposure to fine particles with 
respiratory-related emergency room visits and hospital admissions, work 
and school absences, premature death, asthma, emphysema, heart disease, 
chronic bronchitis, and acute respiratory symptoms.  Children, the elderly, 
and people with heart or lung disease or respiratory infections are more 
sensitive to particulate matter.  The Risk Assessment Corporation report 
stated that “It is probable that the calculated risk from PM10 (particulate 
matter less than or equal to 10 microns in diameter) is greater than the risk 
from all chemicals and radionuclides combined” (RAC 2002).

 The New Mexico State Department of Agriculture, Veterinary Diagnostic 
Services Division has stated that it is not aware of any pattern of adverse 
livestock health effects anywhere in northern New Mexico that could be 
correlated with exposure to smoke from the Cerro Grande fire.

197-4 NNSA has made reasonable efforts to inform the communities surrounding 
LANL of the alternatives for continued operation of LANL, including the 
potential for increased pit production and additional proposed specific 
projects with the issuance of the draft LANL SWEIS.  The Draft LANL 
SWEIS or a Summary was mailed to everybody who had previously 
notified NNSA of their interest in receiving a copy.  NNSA also announced 
the availability of the Draft LANL SWEIS and planned public hearings 
in the Federal Register and in newspaper announcements in Albuquerque 
and northern New Mexico.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.  All 
citizens are encouraged to comment on the Draft LANL SWEIS without 
fear of reprisal.
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198-1 NNSA notes the commentors’ concerns about expanded nuclear weapons 
production activities at LANL.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
The potential environmental, health, and safety impacts of the continued 
operation of LANL under the three proposed alternatives are analyzed 
in Chapter 5 of the SWEIS, including management of radioactive and 
chemical wastes, monitoring of air emissions, and treatment or monitoring 
of wastewater discharged through National Pollutant Discharge 
Elimination System-permitted outfalls.  These analyses demonstrate that 
LANL can continue to operate safely under any of the three alternatives, 
including the Expanded Operations Alternative.

198-2 NNSA notes the commentor’s statements regarding input of communities 
near LANL on the proposals included in the LANL SWEIS.  NNSA 
believes that it has provided reasonable and adequate opportunities for 
the public to comment on the proposals included in the document through 
public hearings, mailings, newspaper advertisements, and Federal 
Register notices.  Refer to Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD for more information.

198-3 NNSA notes the commentor’s statements.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

198-1
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199-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative.  Cessation of LANL’s primary mission activities supporting 
NNSA’s Stockpile Stewardship Program would be counter to national 
security policy as established by Congress and the President.  In addition 
to these activities, however, research is conducted at LANL in areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS as part of the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.

199-2 The operations at LANL are different than those operations that occurred 
at the former Rocky Flats Plant.  Refer to Section 2.12, Comparison to 
Rocky Flats Plant, of this CRD for more information.

199-3 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

199-1

199-2

199-3

199-1
cont’d
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200-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

200-1
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201-1 NNSA notes the commentor’s concerns about expanded nuclear weapons 
production activities at LANL.  The potential environmental, health, 
and safety impacts of the continued operation of LANL under the three 
proposed alternatives are analyzed in Chapter 5 of the SWEIS, including 
management of radioactive and chemical wastes, monitoring of air 
emissions, and treatment or monitoring of wastewater discharged through 
National Pollutant Discharge Elimination System-permitted outfalls.  
These analyses demonstrate that LANL can continue to operate safely 
under any of the three alternatives, including the Expanded Operations 
Alternative.

201-1
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202-1 NNSA notes the commentor’s opposition to pit production at LANL.  
The purpose for continued operation of LANL is to support NNSA’s 
core missions as directed by Congress and the President, which includes 
ensuring a safe and reliable nuclear stockpile.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.  The environmental impacts of waste generation and 
disposal are addressed in Chapter 5 of the SWEIS.  While increased 
waste generation would occur as a result of expanded pit production, not 
all waste would be disposed of at LANL.  Chemical waste and mixed 
low-level radioactive waste from LANL operations are sent off-site for 
treatment and disposal; transuranic waste is stored until shipped to WIPP 
for disposal, and low-level radioactive waste is either disposed of onsite 
at Area G or shipped offsite for disposal.  Refer to Section 2.7, Waste 
Management, of this CRD for additional information.

202-1
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203-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  Chapter 3, Section 3.5, of the SWEIS provides 
a discussion of NNSA’s consideration of, and decision to not analyze, 
a “Greener Alternative” in the SWEIS.  A “Greener Alternative” was 
analyzed in the 1999 SWEIS but was not selected for implementation.  
NNSA does not believe, 7 years later, that a “Greener Alternative” is 
reasonable for the future operation of LANL to meet its mission as 
directed by Congress and the President, and has identified the Expanded 
Operations Alternative as its Preferred Alternative.  In addition to LANL’s 
primary mission of supporting the Stockpile Stewardship Program, 
research is conducted in areas promoted by the commentor.  These 
research areas are part of current operations and as such are included 
in the SWEIS as part of the No Action Alternative.  These activities 
would continue to be conducted at LANL regardless of the alternative 
selected.  Refer to Section 2.3, Alternative Missions, of this CRD for more 
information.

203-1
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204-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

204-1
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205-1 The NNSA Administrator replied to recent allegations of the accounting 
discrepancy of plutonium at LANL (NNSA 2006a).  There are stringent 
procedures for the control and accountability of special nuclear material 
and NNSA affirms that it takes these responsibilities very seriously.  This 
apparent discrepancy is a result of the different tracking and reporting 
procedures for site security and for waste management organizations.  
Comparison of the information contained in the two systems cannot be 
used to draw conclusions about the control and accountability of special 
nuclear material.

 As a “downwinder,” the commentor may be concerned about radiation 
exposure.  The dose to a maximally exposed individual from LANL 
operations (from Chapter 4, Section 4.6.1.2:  6.46 millirem in 2005), when 
compared to background doses (approximately 400 millirem annually), are 
quite small for those nearby (East Gate on New Mexico 502) and would 
be even smaller for those further away from the LANL site boundary.

205-1
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206-1 NNSA notes the commentor’s opposition to pit production at LANL.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

206-1



Commentor No. 207:   Hilary Cushing-Murray

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-347

207-1 NNSA notes the commentor’s opposition to pit production at LANL.  
The purpose for continued operation of LANL is to support NNSA’s 
core missions as directed by Congress and the President, which includes 
ensuring a safe and reliable nuclear stockpile.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent off-site for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed of onsite at Area G or shipped 
offsite for disposal.  Refer to Section 2.7, Waste Management, of this CRD 
for additional information.

 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze, a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 7 years 
later, that a “Greener Alternative” is reasonable for the future operation 
of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

207-1
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208-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

208-1
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209-1 NNSA notes the commentor’s opposition to pit production at LANL.  
The purpose for continued operation of LANL is to support NNSA’s 
core missions as directed by Congress and the President, which includes 
ensuring a safe and reliable nuclear stockpile.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed of at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent off-site for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed of onsite at Area G or shipped 
offsite for disposal.  Refer to Section 2.7, Waste Management, of this CRD 
for additional information.

 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze, a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 7 years 
later, that a “Greener Alternative” is reasonable for the future operation 
of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

209-1



Commentor No. 210:   Jesse Cross

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-350

7/9/2007

210-1 NNSA notes the commentor’s concerns with U.S. policies regarding its 
nuclear weapons program and nonproliferation; however, evaluation 
of these policies is not within the scope of this SWEIS, which analyzes 
the environmental impacts of the alternatives associated with LANL 
operations.  The U.S. is not adding to its nuclear weapons stockpile, 
but is instead decreasing the size of the stockpile in compliance with 
international treaties.  Operations at LANL support NNSA’s stockpile 
stewardship mission of maintaining a safe and reliable nuclear stockpile.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

210-2 NNSA notes the commentor’s opposition to pit production at LANL.  
The purpose for continued operation of LANL is to support NNSA’s 
core missions as directed by Congress and the President, which includes 
ensuring a safe and reliable nuclear stockpile.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed of at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent off-site for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed of onsite at Area G or shipped 
offsite for disposal.  Refer to Section 2.7, Waste Management, of this CRD 
for additional information.

 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze, a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 7 years 
later, that a “Greener Alternative” is reasonable for the future operation 
of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

210-1
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211-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

211-1
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212-1 NNSA notes the commentor’s opposition to pit production at LANL.  
The purpose for continued operation of LANL is to support NNSA’s 
core missions as directed by Congress and the President, which includes 
ensuring a safe and reliable nuclear stockpile.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed of at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent off-site for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed of onsite at Area G or shipped 
offsite for disposal.  Refer to Section 2.7, Waste Management, of this CRD 
for additional information.

 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze, a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 7 years 
later, that a “Greener Alternative” is reasonable for the future operation 
of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

212-1
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213-1 NNSA notes the commentor’s opposition to nuclear weapon development 
and production.  Continuing to ensure a safe and reliable nuclear stockpile 
violates none of the terms of nonproliferation treaties that the United 
States has signed.  Stockpile stewardship capabilities at LANL and 
elsewhere are currently viewed by the United States as a means to further 
the Nation’s nonproliferation objectives.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for more information.

213-2 NNSA notes the commentor’s concerns about cleanup prioritization 
and the development of improved cleanup technologies.  For many 
years, DOE has been working to implement and improve technologies 
for environmental restoration.  Chapter 2, Section 2.2.6, of the 
SWEIS describes the progress that NNSA has made in conducting its 
environmental restoration program at LANL.  Since the early 1990s, when 
LANL staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  Appendix I presents options 
and environmental analyses for conducting remediation activities at 
LANL, primarily related to the Consent Order that was entered into 
in March 2005.  Appendix I also summarizes several technologies for 
cleanup of soil, water, and air, and references additional information about 
existing and emerging cleanup technologies.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for additional information.

213-1

213-2



Commentor No. 214:   Sharon Millstein
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214-1 NNSA notes the commentor’s opposition to pit production at LANL.  
The purpose for continued operation of LANL is to support NNSA’s 
core missions as directed by Congress and the President, which includes 
ensuring a safe and reliable nuclear stockpile.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed of at LANL.  Chemical waste and mixed low-level radioactive 
waste from LANL operations are sent off-site for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed of onsite at Area G or shipped 
offsite for disposal.  Refer to Section 2.7, Waste Management, of this CRD 
for additional information.

 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze, a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 7 years 
later, that a “Greener Alternative” is reasonable for the future operation 
of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

214-1
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215-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  The purpose for continued operation of LANL is to 
support NNSA’s core missions as directed by Congress and the President, 
which includes ensuring a safe and reliable nuclear stockpile.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for additional information.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed of at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent off-site for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed of onsite at Area G or shipped 
offsite for disposal.  Refer to Section 2.7, Waste Management, of this CRD 
for additional information.

 Chapter 4, Section 4.6.1.1, of the SWEIS provides information on 
current cancer mortality and incidence rates in New Mexico and counties 
surrounding LANL.  Chapter 4, Table 4–26 shows that some cancer 
rates in Los Alamos vicinity are lower than the national average and 
some are higher, which is typical of any area.  This section also presents 
information from the final LANL Public Health Assessment, issued on 
August 31, 2006 by the U.S. Department of Health and Human Services, 
Agency for Toxic Substances and Disease Registry which determined 
that, “…there is no evidence of contamination from LANL that might be 
expected to result in ill health to the community,” and “overall, cancer 
rates in the Los Alamos area are similar to cancer rates found in other 
communities” (ATSDR 2006).

 Chapter 5 of the SWEIS describes the environmental impacts of each of 
the three alternatives for continuing to operate LANL and includes the 
effects on surface waters, groundwater, and air.  Chapter 5, Section 5.13, 
of the SWEIS states that contamination from LANL or changes in 
Rio Grande flows are not likely to affect water quality.  The health 
impacts analysis uses projected air emissions data to estimate dose to 
the population within a 50-mile (80-kilometer) radius of LANL.  The 
maximum projected annual population dose would be 36 person-rem 
under the Expanded Operations Alternative.  This dose would not be 
expected to result in any additional latent cancer fatalities in the affected 
population.

215-1



Commentor No. 216:   Grace Clearsen

September 20, 2006

Hi,
This is Grace Clearson.  I’m calling from Jersey City, and I have friends 
in New Mexico.  But, even if I didn’t, I have fellow human beings in New 
Mexico, and I am shocked and very, very, much against any more nuclear 
waste being deposited in that land.
There was already a plum that was found with nuclear waste in it, and 
people are living there, and children are there.
Please, please, please, do not put any more additional nuclear waste into 
the ground where people are suppose to get their food.
If you wish to contact me, my number is (XXX) XXX-XXXX.  My 
address is 255 Armstrong Avenue, Jersey City, New Jersey 07305.
Thank you, and I do appreciate your hearing and taking an interest in this 
very serious matter.
Thank you.
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216-1 Past disposal practices at LANL and elsewhere did not meet the standards 
of today’s regulated disposal facilities.  These past disposal practices led to 
releases to the environment from some sites.  LANL’s remediation services 
program is now investigating and cleaning up release sites as discussed in 
Chapter 2, Section 2.2.6 and Appendix I of the SWEIS.  However, access 
at these sites is controlled and uses such as gardening are prohibited.  At 
LANL, low-level radioactive waste is disposed of onsite at a location with 
controlled access; performance of Area G is evaluated periodically through 
the Area G Performance Assessment and Composite Analysis as required 
by DOE Order 435.1.  Other radioactive wastes are transported offsite for 
disposal at licensed facilities.  For example, transuranic waste is disposed 
of at WIPP, which is regulated by both the New Mexico Environment 
Department and the U.S. Environmental Protection Agency.

 In May 2006, the New Mexico Environment Department reported 
detecting americium-241 above background levels in a single plum 
sample collected near Dixon.  The New Mexico Environment Department 
data was subsequently examined by other scientists who concluded that 
this was likely a “false positive” result.  Refer to Section 2.6, Offsite 
Contamination, of this CRD for further information on this incident.

216-1



Commentor No. 217:   Sharon Horne

September 20, 2006

Hello,
This is Sharon Horne.  My telephone number is (XXX) XXX-XXXX.
I just want to make the comment that I don’t think there should be any 
more expansion there, because I don’t think you’ve had the highest quality 
of water testing done.
I think there’s been a lot of hedging on that, and that the actual water 
situation...the elements leaching into the water is a lot more likely than you 
suggest to the public.
And I just want to go on record that I...I think the...everything should be 
slowed down at the laboratory.
Thanks.  Bye.
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217-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative due to concerns about further contamination of the area’s 
water resources.  The LANL contractor operates a monitoring program to 
detect contamination in area waters, both surface water and groundwater.  
The results of this monitoring program are published annually in the 
Environmental Surveillance Report.  In accordance with applicable 
regulations and agreements, NNSA evaluates and takes corrective action 
for occurrences of contamination in surface waters and groundwater at 
LANL.  NNSA is required to follow the Consent Order that stipulates 
groundwater cleanup levels for human health and is committed to 
protecting drinking water sources.  NNSA is also committed to decreasing 
or eliminating all discharges that have a potential to release contaminants 
to the environment.  Refer to Chapter 4, Section 4.3.2, of the SWEIS for 
a discussion of groundwater quality in the vicinity of LANL.  Also, see 
Sections 2.5, Water Resources, and 2.6, Offsite Contamination, of this 
CRD for more information.

217-1



Commentor No. 218:   Wendell Harris
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218-1 NNSA notes the commentor’s opposition to pit production in New 
Mexico.  Chapter 2, Section 2.2.6, of the SWEIS describes the progress 
that NNSA has made in conducting its environmental restoration program 
at LANL.  Since the early 1990s, when LANL staff identified over 
2,000 sites potentially requiring environmental remediation, progress has 
been made (and sites consolidated) such that only about 800 remain to 
be addressed.  Appendix I presents options and environmental analyses 
for conducting future remediation activities at LANL primarily related 
to the Consent Order that was entered into in March 2005.  These 
analyses address LANL waste disposal sites and other contaminated 
areas and provide environmental impact information to facilitate future 
environmental restoration decisions that will be made by the New Mexico 
Environment Department.  Refer to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for more information.

218-2 NNSA and its operating contractors have internal organizations dedicated 
to safe operation of its nuclear facilities.  DOE has issued regulations, 
standards, and guidance for nuclear facility operations including 
requirements for performance of safety evaluations and risk assessments 
which become the basis for facility operating parameters.  The DOE 
goal is to eliminate any accidents and these regulations and standards of 
operations reduce the likelihood of accidents, but do not eliminate them 
completely.  Chapter 4, Section 4.6.3, contains a discussion of accidents 
and safety at LANL facilities.  The LANL contractor applies lessons 
learned from past accidents to improve overall safety performance.  LANL 
staff takes actions in the areas of procedures, training, inspection, and 
component upgrading and replacement in order to address the root causes 
of accidents and preclude recurrences.

218-3 The proposed expansion of activities at LANL is consistent with its 
established national security mission as addressed in this and previous 
NEPA analyses.  Operating LANL consistent with its national mission 
will generate radioactive waste that NNSA intends to safely manage.  All 
wastes are stored onsite, primarily at TA-54, and managed protectively 
until disposed.  The disposal facility is selected based on the type of 
waste.  At LANL, some low-level radioactive waste is disposed of onsite 
at TA-54.  Onsite disposal is periodically reviewed through the Area G 
Performance Assessment and Composite Analysis required by DOE 

218-1

218-2

218-3

218-4

218-1
cont’d
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Commentor No. 218 (cont’d) :  Wendell Harris

Order 435.1.  The updated Performance Assessment and Composite 
Analysis will guide decisions regarding operational procedures and 
waste disposal.  Other radioactive wastes are transported offsite for 
disposal.  For example, transuranic waste is disposed of at WIPP, which 
is regulated by both the New Mexico Environment Department and 
the U.S. Environmental Protection Agency.  Hazardous waste is sent to 
offsite commercial facilities for treatment and disposal.  Transportation 
impacts are evaluated in Chapter 5, Section 5.10 for both incident-free 
transportation and for a range of accident conditions.  Based on this 
analysis, NNSA has determined that transportation of waste would present 
a very low risk to the public.

218-4 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, over the past 6 years, LANL has a very good 
record of complying with permit conditions, which are set to protect health 
and safety.  Under all alternatives, NNSA would continue to meet permit 
conditions designed to protect water resources at LANL.

 As described in Chapter 4, Section 4.3.2, past waste disposal practices at 
LANL have contaminated the shallow groundwater which in turn, has the 
potential to contaminate portions of the regional aquifer under the Pajarito 
Plateau.  Past disposal of waste was conducted in a manner consistent with 
standards in effect at that time.  As standards have evolved, waste disposal 
practices have also evolved.  Future disposal of waste in Area G would be 
performed in compliance with applicable regulations.

 As described in Chapter 5, Section 5.3.2.1, groundwater modeling 
performed for the Area G performance assessment indicated that 
groundwater ingestion doses 330 feet (100 meters) downgradient from 
Area G at 4,000 years and in Pajarito Canyon at 700 years would be a 
very small fraction of the 4 millirem per year standard for groundwater 
protection.  NNSA is required to follow the Consent Order that stipulates 
that groundwater will be protected and that groundwater cleanup levels 
will be protective of human health.

 In addition, the NNSA operates a monitoring program (described in 
Chapter 4, Section 4.3.1.5) to detect contamination that has resulted 
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Commentor No. 218 (cont’d) :  Wendell Harris

from past practices.  NNSA evaluates and takes corrective action for 
occurrences of contamination in groundwater and surface waters at LANL 
in accordance with applicable regulations and agreements.

 NNSA intends to continue to safely manage waste and conduct 
environmental restoration activities at LANL as it carries out its missions.  
Refer to Section 2.5, Water Resources, of this CRD for more information.



Commentor No. 219:   Elenor and John Krebs
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219-1 NNSA notes the commentor’s opposition to expanded pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

219-2 Under the Preferred Alternative (Expanded Operations), the amount 
of radioactive waste generated by LANL operations would increase.  
However, all wastes are stored onsite at LANL and managed protectively 
until disposed in regulated facilities.  At LANL, some low-level 
radioactive waste is disposed of onsite at a location with controlled access.  
Other radioactive wastes are transported offsite for disposal at licensed 
facilities.  For example, transuranic waste is disposed of at WIPP, which 
is regulated by both the New Mexico Environment Department and the 
U.S. Environmental Protection Agency.

 Chapter 5 of the SWEIS analyzes the impacts of management of wastes 
from LANL operations.  Please see Section 2.6, Offsite Contamination, 
of this CRD for information about the mitigation impacts on areas around 
LANL.

219-1
219-2

219-1
cont’d

219-2
cont’d



Commentor No. 220:   Elizabeth Riedel
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220-1 NNSA notes the commentor’s opposition to increased pit production 
and nuclear weapons production.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
Possible environmental consequences related to the No Action, Reduced 
Operations, and Expanded Operations Alternatives are evaluated in 
Chapter 5 and summarized in the Summary, Section S.9.

220-1



Commentor No. 221:   Sr. Maureen Houlihan
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221-1 NNSA notes the commentor’s opposition to increases in nuclear weapons 
research, development, or production, and the Expanded Operations 
Alternative.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

221-2 Chapter 5 of the SWEIS analyzes the environmental impacts of expanded 
operations, including management of radioactive and chemical waste, 
monitoring of air emissions, and treatment or monitoring of wastewater 
before discharge through National Pollutant Discharge Elimination 
System-permitted outfalls.  LANL operations are in compliance with 
regulations that protect public health and the environment and, based on 
the SWEIS analyses, would continue to be in compliance under all of 
the alternatives evaluated in the SWEIS.  Refer to Sections 2.6, Offsite 
Contamination, and 2.7, Waste Management, of this CRD for more 
information.

221-3 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, over the past 6 years, the LANL contractor has 
a very good record of complying with permit conditions, which are set to 
protect health and safety.  Under all alternatives, LANL operations would 
continue to meet permit conditions designed to protect water resources.

221-4 NNSA recognizes the potential for LANL activities to affect the public 
near LANL.  The LANL SWEIS evaluates the impacts associated 
with three alternatives for the level of operations at LANL, including 
an alternative that includes 16 specific projects.  The impacts of 
implementing the specific projects, including one that addresses activities 
necessary to implement the Consent Order for cleanup at LANL, are 
presented in Appendices G, H, I, and J.  Impacts for the three alternatives 
are presented in Chapter 5 of the SWEIS.  The Summary and Chapter 3 
present a summary of the impacts.  NNSA acknowledges the commentor’s 
observation that not everyone can attend public hearings to provide their 
input and notes that other means of providing comment on the Draft 
SWEIS were provided, such as U.S. mail, e-mail, a toll-free telephone 
line, and a toll-free fax line.  It should be noted that all comments, whether 
written or provided orally, are given equal weight and consideration.  

221-1

221-2

221-3

221-4

221-5



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-364

7/9/2007

Commentor No. 221 (cont’d) :  Sr. Maureen Houlihan

Refer to Section 2.2, National Environmental Policy Act (NEPA) Process, 
of this CRD for more information.

221-5 In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in areas promoted by the 
commentor.  These research areas are part of current operations and as 
such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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222-1 NNSA notes the commentor’s opposition to any increases in nuclear 
weapons research, development or production and to the proposed 
Expanded Operations Alternative.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
The various sections of Chapter 5 of the SWEIS analyze the environmental 
impacts of the Expanded Operations Alternative, including management of 
radioactive and chemical waste, monitoring of air emissions, and treatment 
or monitoring of wastewater before discharge through National Pollutant 
Discharge Elimination System-permitted outfalls.  The commentor is 
correct that this alternative results in greater amounts of radioactive 
and chemical waste, as well as increased air emissions and wastewater 
discharges, but as demonstrated in the SWEIS, these increases can be 
safely managed to ensure that they do not expose the public to inordinate 
risks.  Refer to Section 2.6, Offsite Contamination, of this CRD for more 
information.

222-2 Reference to a modern pit facility in the draft LANL SWEIS was in 
the context of ensuring that reasonably foreseeable future actions were 
addressed in accordance with the Council on Environmental Quality NEPA 
regulations regarding cumulative impacts.  The LANL SWEIS alternatives 
addressing operational levels for the next 5 years limit the level of pit 
production to 50 certified pits per year, which may require production 
of as many as 80 pits per year (Expanded Operations Alternative).  In 
October 2006, NNSA issued a Notice of Intent to prepare a Supplement to 
the Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (71 FR 61731).  In addition to 
announcing its intent to prepare a Supplemental programmatic EIS to 
assess the environmental impacts from the continued transformation 
of the nuclear weapons complex, NNSA announced cancellation of the 
previously planned Supplemental Programmatic Environmental Impact 
Statement on Stockpile Stewardship and Management for a Modern Pit 
Facility (DOE/EIS-236-S2).  The final LANL SWEIS does not include 
analysis of a modern pit facility.

 In discharging its responsibilities for nuclear stockpile management, 
NNSA is not violating the Treaty on the Non-Proliferation of Nuclear 
Weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, Section 2.2, National Environmental Policy Act (NEPA) 
Process, and Section 2.4, Modernization of the Nuclear Weapons 
Complex, of this CRD for more discussion.

222-1

222-2

222-3

222-4

222-3
cont’d
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222-3 The SWEIS makes use of current, accepted, and well-documented 
scientific models and data that have been, and continue to be used widely 
to analyze environmental impacts for the purpose of compliance with 
NEPA.  The analytical methods used are essentially the same as were 
used in preparation of several DOE Environmental Impact Statements 
that have recently been published in final form or have been reviewed, in 
draft, by the public.  In general, the data, models, assumptions, and other 
information used in the SWEIS are drawn from published sources and 
have been subjected to scientific peer review.  Chapter 7 of the SWEIS 
and each of the Appendices list the documented sources of information 
and models used in the analyses.

 The SWEIS presents an independent assessment of public health impacts 
from contaminants in the LANL environment.  The SWEIS does not 
rely on the Agency for Toxic Substances and Disease Registry (ATSDR) 
Public Health Assessment for Los Alamos National Laboratory in any 
specific way for its conclusions.  However, under the 1986 amendments 
to the Superfund law, ATSDR is responsible for conducting public health 
assessments at each site on the U.S. Environmental Protection Agency 
(EPA) National Priorities List, and it is appropriate for the SWEIS to 
acknowledge the conclusions of the Public Health Assessment for Los 
Alamos National Laboratory because it is a relevant Federal agency study.  
The draft Public Health Assessment for Los Alamos National Laboratory 
was available for public comment from April 26 to December 1, 2005.  
The EPA did not reject the draft document; it submitted comments that 
were by addressed by ATSDR in the final document.  Appendix I to the 
final Public Health Assessment for Los Alamos National Laboratory 
describes how the comments on the draft received from the public, other 
Federal agencies (including EPA), and other stakeholders were addressed.  
As stated in the final Public Health Assessment for Los Alamos National 
Laboratory (ATSDR 2006), released August 31, 2006, ATSDR conducted 
its evaluations in accordance with guidance provided in the Public Health 
Assessment Guidance Manual (available at www.atsdr.cdc.gov/HAC/
PHAManual/index.html).

222-4 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 

222-6
cont’d
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not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12 and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard from the 2007 
seismic hazard analysis report.

222-5 Chapter 5 of the SWEIS evaluates the potential environmental, health, and 
safety impacts of continued operation of LANL under the three proposed 
alternatives.  These analyses demonstrate that LANL can continue to 
operate safely under any of the three alternatives.  Although the potential 
effects of global warming on New Mexico and Los Alamos are not within 
the scope of the SWEIS analyses, LANL scientists continue to perform 
research on this and other important global issues.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

222-6 LANL scientists currently conduct research in areas such as renewable 
energy and global climate change, and support nonproliferation programs 
in addition to their efforts in support of LANL’s Stockpile Stewardship 
mission.  Refer to Section 2.3, Alternative Missions, of this CRD for 
more information.  NNSA has prepared project-specific analyses in the 
appendices and Chapter 5 of the SWEIS that present appropriate and 
adequate analyses of LANL impacts.  Appendix I provides an extensive 
discussion of actions to comply with the Consent Order for cleanup of 
LANL.  The impacts of air and water emissions and waste disposal, 
and the potential for environmental justice impacts are addressed, as 
appropriate, in Chapter 5 and the appendices; the results of the analyses 
are summarized in both Chapter 3 and the Summary.

222-7 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 

222-12
cont’d
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cont’d
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Commentor No. 222 (cont’d):  Jean Nichols

about pit production, proposed new projects or activities, increased 
operational levels, or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Chapter 1, Section 1.4 states 
that the NNSA Administrator could choose to implement the alternatives 
either in whole or in part, and that NNSA intends to implement actions 
necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed for the Expanded Operations 
Alternative.  Refer to Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD for more 
information.

222-8 Although Appendix I, of the SWEIS evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions about 
environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the State of New 
Mexico for the Consent Order.  To arrive at a decision about remediating 
a contaminated site, several alternative remedies may be considered such 
as containment in place, treatment, or removal.  Any remedy selected 
for a site requiring environmental restoration must meet several criteria 
including protection of human health and the environment, and attainment 
of applicable cleanup standards including those for ground and surface 
waters and soil.  If the site is to remain under DOE ownership, then 
cleanup standards commensurate with a restricted type of land use may be 
used, provided that offsite areas are protected.  If the site is to be released 
for unrestricted access by the public, then the site would need to meet 
cleanup standards for unrestricted access.  Decisions about the appropriate 
levels of cleanup for sites subject to the Consent Order will be made by the 
State of New Mexico using cleanup criteria documented in Section VIII 
of the Consent Order.  Refer to Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for more information.

222-9 Although a pollution prevention and waste minimization program has 
been instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), 
operation of LANL in support of DOE’s core missions will cause the 
generation of waste that NNSA intends to safely manage as it continues to 
address existing waste in storage.  Nearly all of the stored waste at LANL 
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consists of legacy transuranic waste that is stored above ground within 
domes in TA-54.  Most of this waste was originally stored below grade, 
but was retrieved and placed in an above ground, inspectable configuration 
as required by the State of New Mexico.  NNSA is working to prepare 
all stored and newly generated transuranic waste for shipment to WIPP.  
Shipment rates for 2006 have increased significantly over past years and 
additional equipment and processes are being considered, as analyzed in 
Appendix H, Section H.3.  Refer to Section 2.7, Waste Management, of 
this CRD for more information.

222-10 DOE gives high priority to the safety and security of all its facilities.  
Security and potential acts of sabotage are integral considerations 
in the designs and operating procedures for new and existing DOE 
facilities.  DOE considers the threat of terrorist attack to be real and has 
an established safeguards and security process it undertakes to assess 
facility vulnerabilities to various threats, including those from intentional 
destructive acts, such as acts of terrorism.  Chapter 4, Section 4.6, of the 
SWEIS has been revised to include additional discussion of the measures 
taken to protect assets at LANL from terrorist activities.  As discussed 
in Chapter 5, Section 5.12.6, the impacts of terrorist action have been 
considered in a separate, classified appendix to the SWEIS.  The impact 
of a plane flying into the transuranic waste storage facilities at TA-54, 
Area G, whether intentionally (terrorism) or unintentionally (accident) 
would be the same.  This event is not specifically included in the accident 
analysis, but was considered.  The impacts of such an event are bounded 
by the wildfire accident which was analyzed and is discussed in Chapter 5, 
Section 5.12.

222-11 The water quality standards in Chapter 4, Tables 4–7 and 4–9, have been 
updated to reflect standards recently issued by the New Mexico Water 
Quality Control Commission.  The new standards have not yet been 
approved by the U.S. Environmental Protection Agency; nevertheless, they 
are used in the 2005 Environmental Surveillance Report and this SWEIS 
in evaluating water quality data.  As Table 4–7 demonstrates, LANL staff 
compares surface water data to a variety of standards that legally apply, in 
order to identify contaminants and data trends that could indicate the need 
for corrective actions.
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 DOE and Los Alamos County have combined water rights of 
1,805.6 million gallons (6,850 million liters) per year, of which 
542 million gallons (2,050 million liters) per year belong to DOE.  In 
recent years, the largest amount of water used by DOE and the County 
was 1,515 million gallons (5,750 million liters) in 2000, when the Cerro 
Grande Fire occurred.  As shown in Chapter 4, Table 4–43, and discussed 
in Chapter 5, Section 5.8.2, LANL water usage has been and is expected to 
remain below 542 million gallons (2,050 million liters) per year.

 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Section 4.3.1.2, over the past 5 years LANL has had a very good record 
of complying with permit conditions, which are set to protect health and 
safety.  Under all alternatives, LANL discharges would continue to meet 
permit conditions designed to protect water resources.  These treated 
effluents do not normally flow directly into the Rio Grande; surface waters 
may reach the river only a few times a year during large precipitation 
events.

222-12 Current air sampling programs at LANL include ambient non-radiological 
air monitoring programs, a radiological ambient air sampling network, 
AIRNET, and stack sampling for radionuclides, as discussed in Chapter 4, 
Sections 4.4.2.3 and 4.4.3.1, of the SWEIS.  All LANL operations, 
regardless of when they began, currently comply with state (New Mexico 
Air Quality Control Act) and Federal (Clean Air Act, Toxic Substances 
Control Act, DOE and U.S. Environmental Protection Agency) regulations 
and have valid permits as described in Chapter 6.  For more information 
on high explosives and depleted uranium, refer to Section 2.10, Depleted 
Uranium and the Dual Axis Radiographic Hydrodynamic Test (DARHT) 
Facility, of this CRD.

 In May 2006, the New Mexico Environment Department reported 
detecting americium-241 above background levels in a single plum 
sample collected near Dixon.  The New Mexico Environment Department 
data was subsequently examined by other scientists who concluded that 
this was likely a “false positive” result.  Refer to Section 2.6, Offsite 
Contamination, of this CRD for further information on this incident.
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222-13 The cumulative impacts of the Expanded Operations Alternative for 
electricity, water, and natural gas demands were evaluated and are 
discussed in Chapter 5, Section 5.13.  Although not anticipated, future 
expansion of the LANL infrastructure to supply additional electricity, 
water, or natural gas would be preceded by appropriate environmental 
documentation.  Changes made to the offsite infrastructure to meet 
LANL demands would be required to meet applicable state and Federal 
environmental regulations.

 NNSA has revised Sections 5.4.1.3 and 5.13 and the Summary to discuss 
the potential increase in emissions from increases in commuter traffic to 
LANL.  Increased employment of 2.2 percent per year under the Expanded 
Operations Alternative could result in similar increases in LANL 
commuter-specific vehicle emissions from additional employee vehicles 
commuting from Santa Fe and Rio Arriba Counties and other locations.  
The actual change in overall traffic emissions would be much less since 
LANL-specific traffic is only a portion of the overall regional traffic 
volume.

222-14 As discussed in Chapter 5, Section 5.11, no disproportionately high 
and adverse environmental impacts on minority and low-income 
populations would be expected to result from LANL operations.  The 
analyses presented in the SWEIS used the latest Census data available.  
In collecting data for the Census, the Census Bureau does not ask about 
the citizenship of respondents.  The Census Bureau expects, however, 
that undocumented residents are among those included in the population 
counts given the success of the Census in counting nearly every person 
residing in the United States.  DOE, and by extension NNSA, defines 
low-income populations in terms of the Census Bureau’s statistical poverty 
level.  This is the definition used in the SWEIS.  Since the draft EIS was 
published, the Census Bureau has released revised projections through 
mid-2005 for select counties in New Mexico, including Santa Fe County.  
This information was compared to the data for 2000 and these more recent 
projections would not change any of the analyses presented in the SWEIS 
since the level of minority or low-income populations in the available 
counties did not change substantially from the levels reported in 2000.

 NNSA planned and implemented its public participation activities for the 
Draft SWEIS consistent with past practices for other NEPA documents 
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prepared for LANL.  Meetings were held on a number of different days 
in Los Alamos, Española, and Santa Fe.  For people who were unable to 
attend the meetings, NNSA provided a number of other ways to comment 
on the Draft SWEIS.  Refer to Section 2.2, National Environmental Policy 
Act (NEPA) Process, of this CRD for more information.

222-15 As noted in responses to Comment no. 222-5, other research areas 
important to the Nation are included in the SWEIS as part of the No 
Action Alternative.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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223-1 NNSA notes the commentor’s dissatisfaction with the analyses presented 
in the SWEIS.  The SWEIS analyzes the impacts of increasing pit 
production to 50 certified pits per year, or up to 80 pits per year using 
multiple shifts, as part of the Expanded Operations Alternative, not 
530 pits per year as stated by the commentor.  NNSA believes it has 
accurately analyzed and reported the likely impacts to the environment 
and public health from each of the alternatives in the SWEIS.

 Note:  There was no enclosure with this letter.

223-1
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224-1 The LANL SWEIS evaluates the environmental impacts of three 
alternatives for continued operation of LANL.  One of the alternatives 
analyzed is a Reduced Operations Alternative in which the Los Alamos 
Neutron Science Center (LANSCE) would be placed in a standby 
condition and not operate; under the other two alternatives LANSCE 
would continue to operate.  One of the proposed projects discussed 
in Appendix G of the SWEIS is the refurbishment of LANSCE.  As 
explained in Chapter 1, Section 1.4, after the Final SWEIS is published, 
the NNSA Administrator will make decisions on the levels of operations of 
the various LANL facilities, such as LANSCE, and the proposed projects.  
One of the other alternatives evaluated in the SWEIS is the Expanded 
Operations Alternative.  Under this alternative, there are many proposed 
projects for refurbishment and replacement of aging LANL facilities, 
including LANSCE, as discussed in Appendix G.  In addition, the 
Expanded Operations Alternative proposes an increase in pit production.  
Pit production has received the most attention by the press and the public.

224-2 NNSA intends to fully meet its cleanup obligations, including those 
defined in the Consent Order.  Alternatives for performing cleanup 
activities were analyzed in this SWEIS to allow NNSA to consider their 
impacts in addition to the impacts of other actions that NNSA needs to 
take to support these activities.  Depending on the cleanup option selected, 
impacts to the environment and human health could occur and therefore 
must be considered as part of the decision making process.  However, 
NNSA notes and agrees with the commentor’s concern about the NEPA 
process impeding progress in cleanup activities.  In accordance with the 
requirements in the Consent Order, LANL staff is currently performing 
facility investigations, which require the preparation of an investigation 
work plan and the development of corrective measures evaluation reports 
that propose a corrective measure to be implemented for a site.

224-1

224-2
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225-1 NNSA notes the commentor’s misgivings over the proposed expanded 
manufacturing of plutonium pits at LANL under the Expanded Operations 
Alternative.  Refer to Section 2.12, Comparison to Rocky Flats Plant, 
of this CRD for more information about Rocky Flats and why NNSA 
believes that operations at LANL would not result in a similar outcome.

225-2 As discussed in Chapter 4, Section 4.10.1, Los Alamos County is working 
with the state and private transportation companies to expand regional and 
local transportation opportunities.  The County is also working to start a 
local transit service in 2007 that will involve 13 buses on 16 routes.  Buses 
will circulate the Townsite, White Rock, and some LANL locations (yet to 
be determined).  Also, the SWEIS discusses efforts at LANL to improve 
parking and traffic flow as new facilities and projects are being built as 
discussed in various sections of Appendix G related to the Expanded 
Operations Alternative.

225-3 NNSA does not agree that the proposed expansion of pit production would 
downgrade the status of the laboratory as an internationally recognized 
scientific institution; however, as discussed in Chapter 1 of the SWEIS, 
the purpose of the continued operation of LANL is to provide support 
for NNSA’s core missions as directed by Congress and the President, 
which includes ensuring a safe and reliable nuclear stockpile.  Cessation 
of these activities would be counter to national security policy as 
established by Congress and the President.  Pit production is conducted 
to support maintenance of the existing nuclear weapons stockpile.  
Operations at LANL that support NNSA’s mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  U.S. confidence in its stockpile 
stewardship capabilities is likely to remain important in future arms 
control negotiations as the Nation moves to further reduce its overall 
stockpile size.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.

225-1

225-2

225-3
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226-1 NNSA notes the commentor’s concern that pit production activities at 
LANL could result in environmental contamination and accidents similar 
to those that occurred during operation of the Rocky Flats Plant.  Design, 
procedural, and operational experiences at the Rocky Flats Plant formed 
the basis for many lessons learned that were recorded and used throughout 
the DOE weapons complex to further increase public and worker health 
and safety.  Refer to Section 2.12, Comparison to Rocky Flats Plant, of 
this CRD for more information.

 There have been numerous advancements in facility design, operations, 
equipment, procedures, and training at LANL to minimize the risk to 
the public, workers, and environment as a result of LANL activities.  
Chapter 4, Section 4.6.3 contains a detailed discussion of accident and 
safety history of LANL facilities.

 For the preparation of the SWEIS, assessments were undertaken to 
quantify the health and safety impacts that may result from continued 
operations at LANL.  The estimated human health and safety 
impacts from normal operations, postulated facility accidents, and 
transportation are described in Chapter 5, Sections 5.6 (Human Health), 
5.10 (Transportation), and 5.12 (Facility Accidents); for the No Action, 
Reduced Operations, and Expanded Operations Alternatives.

 Socioeconomic impacts of proposed actions are required to be evaluated 
under NEPA, and are included in Chapter 5, Section 5.8.1.  Economic 
consequences of postulated accidents are not part of the scope of the 
SWEIS.

226-2 Proposed activities at LANL involving pit production are consistent with 
its national security mission and with prior NEPA analyses and decisions.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

 NNSA is continuing its environmental restoration program as it carries 
out its national security mission.  Since the early 1990s, when LANL 
staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed as summarized in Chapter 2, 
Section 2.2.6.  Appendix I presents options and environmental analyses 

226-1

226-2
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for conducting remediation activities at LANL, primarily related to the 
Consent Order that was entered into in March 2005.  NNSA intends to 
implement actions necessary to comply with the Consent Order regardless 
of whether it implements other actions analyzed in the SWEIS.  Criteria 
for cleanup of sites subject to the Consent Order are documented in 
Section VIII of the Consent Order, and include standards for soil, surface 
water, and groundwater, as well as standards for screening for ecological 
risks.  Refer to Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD for more 
information.

226-1
cont’d
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227-1 NNSA notes the commentors’ concerns regarding the expansion of pit 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

227-2 Congress established the Defense Nuclear Facilities Safety Board to 
provide independent safety oversight of the NNSA nuclear weapons 
complex.  The Defense Nuclear Facilities Safety Board reviews safety 
issues and prepares reports regarding the safety of nuclear weapons 
complex facilities, which are submitted to NNSA.  NNSA and the LANL 
contractor review the reports and respond with commitments to update 
and improve safety systems and safety basis documentation.  Refer to 
Section 2.13, Recommendations of the Defense Nuclear Facilities Safety 
Board, of this CRD for more information.  Regulatory agencies such as 
the New Mexico Environment Department and the U.S. Environmental 
Protection Agency provide oversight of NNSA regarding environmental 
monitoring and cleanup activities and can impose penalties if regulations 
are not being met.

227-3 As stated in Chapter 5, Section 5.8.2.3, of the SWEIS, increased pit 
production at TA-55 under the Expanded Operations Alternative would 
entail a relatively minor increase in LANL infrastructure requirements, 
including water, because existing Plutonium Facility Complex operations 
currently constitute a relatively small percentage of LANL’s total 
demands.  The single largest contributors to total LANL water use are 
LANSCE and the Nicholas C. Metropolis Center for Modeling and 
Simulation, whose operations are not directly related to pit production.  
Still, LANL’s projected water demands under the Expanded Operations 
Alternative would remain within LANL’s water use target ceiling of 
542 million gallons (2,050 million liters) per year.  Refer to Section 2.8, 
Water Use, of this CRD for more information.

227-4 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, over the past 6 years, the LANL contractor has 
a very good record of complying with permit conditions, which are set 
to protect health and safety.  Under all alternatives, the LANL contractor 
would continue to meet permit conditions designed to protect water 
resources.

227-1

227-2

227-3
227-4
227-5

227-6

227-7
227-8
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227-5 The evaluation of human health effects from transporting radioactive 
materials are detailed in Appendix K and summarized in Chapter 5 of 
the LANL SWEIS.  The results presented in Appendix K, Section K.7 
indicate that the risks to the public and crew per transport are very small.  
Historically, the transports to WIPP have been very safe with no releases 
of any contaminants.

 The impacts from an act of sabotage or terrorism during transport 
discussed in the SWEIS are explained in Appendix K, Section K.6.6.  
The analysis is based on an accident that was evaluated in the Final 
Environmental Impact Statement for a Geologic Repository for the 
Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at 
Yucca Mountain, Nye County, Nevada (Yucca Mountain EIS) (DOE/
EIS-0250).  The event analyzed in the Yucca Mountain EIS was assumed 
to involve a rail-sized cask containing spent nuclear fuel, which has orders 
of magnitude more radionuclide inventory than exist in any one of the 
shipments discussed in this SWEIS.  Therefore, the analysis provided 
in the SWEIS envelopes the risks from an act of terrorism on waste 
transports to WIPP.

227-6 Except for low-level radioactive waste, all radioactive and chemical 
wastes generated at LANL are transported offsite for disposal in regulated 
disposal facilities authorized for the types of wastes each facility may 
receive.  The future use of lined rather than unlined pits for low-level 
radioactive waste disposal is under evaluation through the Area G 
Performance Assessment and Composite Analysis required by DOE 
Order 435.1 that is periodically reviewed and updated.  The Performance 
Assessment and Composite Analysis will guide decisions regarding 
operational procedures and waste disposal.  This SWEIS considers impacts 
from the use of unlined pits as its No Action Alternative baseline; this 
impact analysis thereby bounds the long-term environmental consequences 
that could result from the use of lined disposal pits.  Refer to Section 2.7, 
Waste Management, of this CRD for more information.

227-7 This SWEIS does not propose additional nuclear weapons facilities 
under any of the alternatives.  NNSA completed the Final Environmental 
Impact Statement for the Chemistry and Metallurgy Research Building 
Replacement Project at Los Alamos National Laboratory, Los Alamos, 
New Mexico (DOE/EIS-0350) (DOE 2003c) in November 2003 and 
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in February 2004 issued a Record of Decision announcing its decision 
to construct a new facility.  This decision is included in the No Action 
Alternative and the Expanded Operations Alternative of this SWEIS.  In 
an October 2006 Notice of Intent (71 FR 61731), NNSA announced plans 
to prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 (DOE/
EIS-0236-S4) to evaluate environmental impacts from the continued 
transformation of the nuclear weapons complex, referred to as Complex 
2030.  The Reduced Operations Alternative in the Final SWEIS was 
revised to reflect continued use of the existing Chemistry and Metallurgy 
Research Building.  Refer to Section 2.4, Modernization of the Nuclear 
Weapons Complex, of this CRD for more information.

 The seismic risks associated with the Chemistry and Metallurgy Research 
Replacement Facility have been studied and are part of the updated LANL 
probabilistic seismic hazard analysis (LANL 2007).  Similarly, the seismic 
accident analysis was updated in the Final SWEIS to reflect the recent 
information in the updated seismic hazards analysis.  

 New construction at LANL is subject to existing DOE orders and 
standards for seismic concerns.  Different construction requirements are 
imposed for new structures in accordance with site locations relative to 
known fault lines, and in accordance with the planned future use of the 
structure.

227-8 NNSA is fully aware of the relationship of LANL operations to the Treaty 
on the Non-Proliferation of Nuclear Weapons.  Operations at LANL that 
support NNSA’s mission to ensure a safe and reliable nuclear stockpile 
are not in violation of the treaty.  Stockpile stewardship capabilities at 
LANL are currently viewed by the U.S. as a means to further the Nation’s 
nonproliferation objectives and are likely to remain important in future 
arms control negotiations as the Nation moves to further reduce its overall 
stockpile size.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.
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228-1 NNSA notes the commentor’s opposition to activities related to nuclear 
weapons production.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President.  
In addition to these activities, however, research is conducted at LANL 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

228-1
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229-1 NNSA notes the commentor’s opposition to expanding pit production and 
the existence of nuclear weapons.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

229-2 As discussed in Chapter 2, Section 2.2.6, since the early 1990s, when 
LANL staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  Appendix I presents options 
and environmental analyses for conducting remediation activities at 
LANL, primarily related to the March 2005 Consent Order.  NNSA 
intends to implement actions necessary to comply with the Consent 
Order regardless of whether it implements other actions analyzed in this 
SWEIS.  Concurrently, DOE plans to continue to safely store radioactive 
and hazardous materials until they can be dispositioned.  Chapter 3, 
Section 3.1.3.15 and Appendix H, Section H.3, address LANL’s program 
for characterizing and preparing stored transuranic waste for shipment 
to WIPP.  LANL has given the highest priority to transuranic wastes that 
present the greatest risks in the event of an accident, and plans to complete 
transfer of stored transuranic waste to WIPP within 10 years.  Chapter 3, 
Section 3.6.3, and Appendix J, Section J.3, address NNSA’s program for 
safe storage of unwanted sealed sources at LANL; failure to provide a 
mechanism for safe, temporary storage of these sources could present a 
public health and safety vulnerability.  Temporary storage of chemical 
waste occurs in TA-54, as summarized in Chapter 2, Section 2.4.14, and in 
Appendix H, Section H.3, in accordance with permits issued by external 
regulatory agencies.

229-3 NNSA recognizes that LANL is a geologically-active area and has 
investigated the seismic risk to facilities, operations, and the public 
that is present.  A description of the major features that pose potential 
risk are discussed in Chapter 4, Sections 4.2.2.2 and 4.2.2.3.  These are 
based on past studies.  NNSA has ongoing studies to provide continuous 
improvement in the understanding of the geologic setting at LANL.  
An updated seismic hazard analysis for LANL was completed in 2007.  
Chapter 4, Section 4.2.2.3, Chapter 5, Section 5.12 and Appendix D, 
Section D.4, were revised to incorporate information from the 2007 
seismic hazard analysis report.

229-1

229-2

229-3

229-4

229-5
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229-4 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, over the past 6 years, the LANL contractor has 
a very good record of complying with permit conditions, which are set to 
protect the public’s health and safety.  Under all alternatives, NNSA would 
continue to meet permit conditions designed to protect water resources at 
LANL.  These treated effluents do not normally flow directly into the Rio 
Grande; surface waters may reach the river a few times a year during large 
precipitation events.

 In addition, the NNSA operates a monitoring program (described in 
Chapter 4, Section 4.3.1.5) to detect contamination that has resulted 
from past practices.  In accordance with applicable regulations and 
agreements, NNSA evaluates and takes corrective action for occurrences 
of contamination in groundwater and surface waters at LANL.

 The radiation dose to a member of the public who only consumed 
water from the Rio Grande was calculated using the 95 percentile upper 
confidence limit values of measured radioisotope concentrations from 
the 2005 LANL Environmental Surveillance Report (LANL 2006g).  
The calculated annual drinking water radiation dose from radioisotopes 
measured at locations upstream and downstream from LANL in the Rio 
Grande were equivalent and all were less than 10 percent of the allowable 
U.S. Environmental Protection Agency limit of 4 millirem per year.  
The specific radioisotopes present in the Rio Grande both upstream and 
downstream of LANL are naturally occurring and not indicative of any 
releases from LANL.

229-5 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

229-6

229-1
cont’d
229-2
cont’d

229-4
cont’d

229-5
cont’d
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Commentor No. 229 (cont’d):  Rev. Dr. Judi West

229-6 NNSA and its operating contractors have internal organizations dedicated 
to safe operation of its nuclear facilities.  DOE has issued regulations, 
standards, and guidance for nuclear facility operations, including 
requirements for performance of safety evaluations and risk assessments, 
which become the basis for facility operating parameters.  The DOE 
goal is to eliminate any accidents and these regulations and standards of 
operations reduce the likelihood of accidents, but do not eliminate them 
completely.  Chapter 4, Section 4.6.3, of the SWEIS contains a discussion 
of accidents and safety at LANL facilities.  The LANL contractor applies 
lessons learned from past accidents to improve overall safety performance.  
LANL staff takes actions in the areas of procedures, training, inspection, 
and component upgrading and replacement in order to address the root 
causes of accidents and preclude their recurrence.

 Chapter 4, Sections 4.6.1, shows that the there has been a general decline 
in the population dose and the dose to the hypothetical maximally 
exposed individual over the past 10 years.  The final LANL Public Health 
Assessment, issued on August 31, 2006 by the U.S. Department of Health 
and Human Services, Agency for Toxic Substances and Disease Registry, 
reports that, “…there is no evidence of contamination from LANL that 
might be expected to result in ill health to the community,” and that 
“…overall, cancer rates in the Los Alamos area are similar to cancer rates 
found in other communities” (ATSDR 2006).
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230-1 NNSA notes the commentor’s opposition to pit production and to all 
increased nuclear weapon activities at LANL.  Proposed activities at 
LANL involving pit production are consistent with its national security 
mission and with prior NEPA analyses and decisions.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

 NNSA is continuing its environmental restoration program and safely 
disposing of waste as it carries out this mission.  Chapter 2, Section 2.2.6 
describes the progress made in the environmental restoration program 
at LANL.  Appendix I presents options and environmental analyses 
for conducting remediation activities at LANL primarily related to the 
Consent Order that was entered into in March 2005.  Decisions about 
environmental restoration for any contaminated site will be made in 
accordance with established regulatory standards and processes.  The 
wastes generated from environmental restoration will depend on these 
regulatory decisions.  NNSA expects that solid wastes, hazardous wastes, 
and mixed low-level radioactive wastes from all LANL activities, 
including those from pit production and environmental restoration, would 
be disposed of in offsite disposal facilities.  Transuranic wastes would be 
disposed of at WIPP.  Disposal of low-level radioactive waste may safely 
occur partly in onsite and partly in offsite disposal facilities.  Refer to 
Sections 2.7, Waste Management, and 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for more information.

230-1
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231-1 NNSA notes the commentor’s statements.  Continuing to ensure a safe and 
reliable nuclear stockpile violates none of the terms of nonproliferation 
treaties that the United States has signed.  Stockpile stewardship 
capabilities at LANL and elsewhere are currently viewed by the United 
States as a means to further the Nation’s nonproliferation objectives.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

231-1
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232-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

232-2 Cessation of NNSA’s core mission activities would be counter to national 
security policy as established by Congress and the President; therefore, 
ending these activities at LANL is not being considered in this SWEIS.  
Activities that support research of other initiatives important to the Nation 
are conducted at LANL.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

 Operating disposal facilities exist and are being used for LANL-generated 
radioactive waste, including some low-level radioactive waste, mixed 
low-level radioactive waste (following treatment), and transuranic waste 
(mixed transuranic waste is disposed of in the same facility).  DOE 
continues to work on the development and qualification of a geologic 
repository for disposal of high-level radioactive waste and spent nuclear 
fuel.  However, activities at LANL do not generate high-level radioactive 
waste or spent nuclear fuel, therefore their disposal is not discussed in 
the SWEIS.  At this time, Greater-Than-Class C low-level radioactive 
waste has no disposal path; however, DOE has issued a Notice of Intent to 
prepare an Environmental Impact Statement for the Disposal of Greater-
Than-Class C Low-Level Radioactive Waste (__ FR _____).  Several 
options for disposal of Greater-Than-Class C waste, as well as DOE waste 
having similar characteristics, are being considered.  Refer to Section 2.7, 
Waste Management, of this CRD for more information.

232-1

232-2
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233-1 NNSA notes the commentor’s opposition to increasing pit production and 
related funding.  Continuing to ensure a safe and reliable nuclear stockpile 
violates none of the terms of nonproliferation treaties that the United 
States has signed.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.  Nuclear weapons 
are not stored at LANL; environmental impacts of continued operation 
of LANL in support of its part of the stockpile stewardship program and 
other activities are presented in Chapter 5 of the SWEIS.

233-2 Work performed at LANL, and LANL structures, are subject to existing 
DOE orders and standards for seismic concerns.  Different construction 
requirements are imposed for new structures in accordance with the site 
locations relative to known fault lines, and in accordance with the planned 
future use of the structure.  Based on their use, existing LANL structures 
may be retrofitted and upgraded, as necessary and appropriate, or their 
operations may be limited to meet current seismic standards.  Seismic 
activity at LANL is described in Chapter 4, Section 4.2.2.3.  The estimated 
human health and safety impacts from postulated facility accidents, which 
include earthquakes, are described in Chapter 5, Section 5.12.  These 
sections were updated to reflect the results of an updated seismic risk 
assessment (LANL 2007).

233-3 Cessation of NNSA’s core mission activities in support of NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  Therefore, ending 
these activities at LANL is not being considered in the SWEIS.  In 
addition to performing these activities, however, research is conducted at 
LANL in areas promoted by the commentor.  These research areas are part 
of current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

233-1

233-2

233-3
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234-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative.  NNSA will factor the environmental impacts identified 
in this SWEIS into its decisions regarding future operations.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD more information.

234-2 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, over the past 6 years, the LANL contractor has 
a very good record of complying with permit conditions, which are set to 
protect health and safety.  Under all alternatives, NNSA would continue to 
meet permit conditions designed to protect water resources at LANL.

 In addition, the NNSA operates a monitoring program (described in 
Chapter 4, Section 4.3.1.5) to detect contamination that has resulted 
from past practices.  In accordance with applicable regulations and 
agreements, NNSA evaluates and takes corrective action for occurrences 
of contamination in groundwater and surface waters at LANL.  Refer to 
Section 2.6, Offsite Contamination of this CRD for more information.

 The water quality standards in Chapter 4, Tables 4–7 and 4–9 have been 
updated to reflect standards recently issued by the New Mexico Water 
Quality Control Commission.  The new standards have not yet been 
approved by the U.S. Environmental Protection Agency; nevertheless, they 
are used in the 2005 Environmental Surveillance Report and this SWEIS 
in evaluating water quality data.  As Table 4–7 demonstrates, LANL 
surface water data are compared to a variety of standards that legally 
apply, in order to identify contaminants and data trends that could indicate 
the need for corrective actions.

 NNSA intends to continue to safely manage waste and conduct 
environmental restoration activities at LANL as it carries out its missions.  
Refer to Section 2.5, Water Resources, of this CRD for more information.

234-3 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 7 years 
later, that a “Greener Alternative” is reasonable for the future operation 

234-1

234-2

234-3
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Commentor No. 234 (cont’d):  Emily Graeser

of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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235-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  As described in the environmental impacts analysis 
in Chapter 5, Section 5.9, of the SWEIS, waste generation would increase 
with increased pit production, but not all wastes are disposed of at LANL.  
Chemical waste and mixed radioactive waste are shipped offsite for 
treatment and disposal, transuranic waste is stored onsite until shipped to 
WIPP for disposal, and low-level radioactive waste is either disposed at 
Area G or shipped offsite for disposal.  The use of lined pits is currently 
being evaluated in the updated Area G performance assessment and 
composite analysis.  Refer to Section 2.7, Waste Management, of this 
CRD for more information.

235-2 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

235-1

235-2
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236-1 NNSA notes the commentor’s opposition to building nuclear weapons.  As 
discussed in Chapter 5, Section 5.9, waste generated by LANL activities 
would be managed using a combination of onsite and offsite capabilities.  
The U.S. is currently reducing its nuclear weapon stockpile in accordance 
with the Treaty on Non-Proliferation of Nuclear Weapons.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

236-2 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

236-1

236-2
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237-1 NNSA notes the commentor’s opposition to increasing plutonium pit 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

237-1
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238-1 NNSA notes the commentor’s opposition to increasing pit production and 
the existence of nuclear weapons.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

238-1
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239-1 NNSA notes the commentor’s opposition to the expansion of nuclear 
weapons-related activities and pit production at LANL.  Refer to Chapter 5 
for a discussion of environmental impacts of LANL operations including 
those expected under the Expanded Operations Alternative, and to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information related to this comment.

239-2 Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been made 
(and sites consolidated) such that only about 800 remain to be addressed 
(see Chapter 2, Section 2.2.6, of the SWEIS).  Appendix I of the SWEIS 
presents options and environmental analyses for conducting remediation 
activities at LANL, primarily related to the Consent Order that was entered 
into in March 2005.  Appendix I also summarizes several technologies for 
cleanup of soil, water, and air, and references additional information about 
existing and emerging cleanup technologies.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

239-3 While NNSA has projected an increase in water use over time, LANL’s 
projected water demands under the Expanded Operations Alternative 
would remain within LANL’s water use target ceiling of 542 million 
gallons (2,050 million liters) per year.  Refer to Section 2.8, Water Use, 
of this CRD for more information on LANL’s water use, available water 
rights, and water supply planning.

239-4 Except for low-level radioactive waste, all radioactive and chemical 
wastes generated at LANL are transported offsite for disposal in regulated 
disposal facilities authorized for the types of wastes each facility may 
receive.  The impacts associated with this transportation are presented in 
Chapter 5, Section 5.10.

 The future use of lined rather than unlined pits for low-level radioactive 
waste disposal is under evaluation through the Area G performance 
assessment and composite analysis required by DOE Order 435.1 that is 
periodically reviewed and updated.  One of the issues considered in this 
evaluation is the impact of such disposal methods on worker and public 

239-1
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safety.  The performance assessment and composite analysis will guide 
decisions regarding operational procedures and waste disposal.  This 
SWEIS considers impacts from the use of unlined pits as its No Action 
Alternative baseline; this impact analysis thereby bounds the long-term 
environmental consequences that could result from the use of lined 
disposal pits.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

239-5 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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240-1 To the extent possible, the most recent technical documents, including 
an update to the seismic hazard analysis completed in 2007, have been 
considered in the Final SWEIS analysis.  Information currently under 
development that is not available for use in the Final SWEIS will be 
considered as it becomes available and, in accordance with the NEPA 
compliance process, the SWEIS impact analyses will be reviewed and 
supplemented as necessary based on the newly available information.  
Refer to Section 2.2, National Environmental Policy Act (NEPA) Process, 
of this CRD for more information.

 Following a public comment period and after evaluating the comments 
received, the Agency for Toxic Substances and Disease Registry 
completed and issued the Public Health Assessment, Final, Los Alamos 
National Laboratory (ATSDR 2006).  The conclusions in the report are 
unchanged.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007). The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12 and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard from the 2007 
seismic hazard analysis report.

240-1



Commentor No. 240 (cont’d):  Bonnie Bonneau

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-398

7/9/2007

240-2 Appendix G of the SWEIS evaluates projects proposed to maintain the 
existing operations and capabilities at LANL.  Some of the projects 
evaluated would involve construction of new facilities while others 
focus on upgrading or refurbishing existing facilities.  Projects proposed 
in Appendix H address the decontamination and demolition of excess 
facilities.  As discussed in Chapter 3, Section 3.5, of the SWEIS, NNSA 
decided not to analyze a “Greener Alternative” in the SWEIS.  A “Greener 
Alternative” was analyzed in the 1999 SWEIS but was not selected for 
implementation.  NNSA does not believe, 7 years later, that a “Greener 
Alternative” is reasonable for the future operation of LANL to meet its 
primary mission of supporting the Stockpile Stewardship Program as 
directed by Congress.

240-3 NNSA notes the commentor’s opinion that environmental justice issues 
are always understated.  Environmental justice has been analyzed in 
Chapter 5, Section 5.11, of the SWEIS.  Additional information can also 
be found in Section 2.11, Environmental Justice, of this CRD.

240-4 Appendix F presents environmental surveillance data for radioisotopes and 
chemicals in groundwater, surface water, sediment, and soil in and around 
LANL.  These monitoring results account for any contaminants that have 
accumulated since the beginning of operations at LANL; they are used 
for comparison to data from the 1999 SWEIS and for conservative dose 
analyses in Appendix C.  Appendix C also presents LANL radiological 
emissions and radiation dose data.  All doses are a very small fraction of 
the normal background dose received by the population in and around 
LANL.  Chapter 4, Section 4.6.1.1 provides information on cancer 
mortality and incidence rates in New Mexico and all counties surrounding 
LANL.  These data, along with the final LANL Public Health Assessment, 
issued on August 31, 2006 by the U.S. Department of Health and Human 
Services Agency for Toxic Substances and Disease Registry, show that, 
“…there is no evidence of contamination from LANL that might be 
expected to result in ill health to the community,” and “…overall, cancer 
rates in the Los Alamos area are similar to cancer rates found in other 
communities” (ATSDR 2006).  Chapter 4, Table 4–26 shows that some 
cancer rates in Los Alamos County are lower than the national average and 
some are higher, which is typical of any area.  Information on historical 
dose to the public is incomplete and is still being developed.  The Centers 
for Disease Control and Prevention is in the early phase of the dose 
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Commentor No. 240 (cont’d):  Bonnie Bonneau
reconstruction efforts at LANL; therefore, this information is not available 
to include in the cumulative impacts analysis.  Chapter 5, Section 5.13 
has been revised with cumulative impacts information provided in this 
response.

240-5 NNSA believes that the LANL SWEIS presents appropriate and adequate 
analysis of LANL operations that are expected to occur through 2011.  
Chapter 4, Section 4.6, of the SWEIS presents information regarding 
health studies in the counties around LANL; these studies indicate that 
incidents of cancer in the vicinity of LANL are comparable to the national 
average.  Chapter 5 presents the impacts projected to occur for each of the 
three alternatives with the cumulative impacts presented in Section 5.13.  
As discussed in Section 2.2, National Environmental Policy Act (NEPA) 
Process, of this CRD, NNSA reviews and takes into consideration the 
input of all people who comment on the SWEIS.

240-6 Although Appendix G is not a collection of environmental assessments 
(which has a specific definition under NEPA), it does provide an 
evaluation of the environmental impacts for individual projects at LANL 
that would maintain existing LANL operations and capabilities.  These 
projects replace outdated LANL facilities and the impacts are similar 
to the impacts from the existing facilities.  The environmental impacts 
of each project are evaluated at a level of detail commensurate with the 
expected impact of the project.

240-7 Funding decisions are not within the scope of this SWEIS which evaluates 
the environmental impacts of proposed actions and alternatives.  NNSA 
intends to conduct operations at LANL in accordance with its assigned 
missions while continuing the LANL environmental restoration program 
summarized in Chapter 2, Section 2.2.6.  Since the early 1990s, when 
LANL staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  Appendix I presents options 
and environmental analyses for conducting remediation activities at 
LANL, primarily related to the Consent Order that was entered into in 
March 2005.  These analyses provide environmental impact information 
to facilitate environmental restoration decisions to be made by the New 
Mexico Environment Department.  NNSA intends to implement actions 
necessary to comply with the Consent Order regardless of whether it 
implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.



Commentor No. 241:   Barbara Slitkin

Sent: Monday, September 18, 2006 9:51 PM
To: LANL_SWEIS
Subject: I join with those who -passed the resolution objecting to the expanse-

To Whom this may Concern:
I join in with 100’s of  fellow citizens who vocally opposed increased weapons 
production at recent DOE hearings! I join with the Santa Fe City Council who passed 
a formal resolution objecting to the expanse-of nuclear weapons activities at the 
Laboratory, including increased plutonium pit production.

BARBARA SLITKIN NY. NY
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241-1 NNSA notes the commentor’s opposition to increasing pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

241-1
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242-1 NNSA prepared this SWEIS in accordance with Council on Environmental 
Quality regulations (40 CFR Parts 1500 to 1508) and DOE NEPA 
implementing procedures (10 CFR Part 1021).  NNSA did originally 
announce its intent to prepare a supplement to the 1999 SWEIS that would 
include all operations at LANL as well as newly proposed projects as 
part of an expanded operations alternative.  Consistent with some of the 
comments received during the scoping period, NNSA decided to prepare 
a new SWEIS instead of the originally planned supplement.  Refer to 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

242-2 The Expanded Operations level of pit production is consistent with 
analyses contained in previous NEPA documents such as the Final 
Programmatic Environmental Impact Statement for Stockpile Stewardship 
and Management (DOE/EIS-0236) (DOE 1996) and the 1999 SWEIS.  
NNSA has announced its intent to prepare a Supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement – Complex 2030 (DOE/EIS-0236-S4) that will analyze the 
environmental impacts of the continued transformation of the nuclear 
weapons complex to implement NNSA’s vision of the complex as it would 
exist in 2030 (71 FR 61731).  These analyses will include evaluating 
a production level of 125 pits per year at a number of alternate sites, 
including LANL.  Pit lifetime studies have been completed.  While the 
studies show that degradation of plutonium in nuclear weapons would 
not impact weapon reliability for a minimum of 85 years, the analyses 
in this SWEIS are still valid.  The analyses provide a bounding impact 
of annually producing up to 80 pits and provide NNSA with flexibility 
in meeting its missions assigned by Congress and the President.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, and 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.

242-3 Operations at LANL do not violate the Treaty on the Non-Proliferation 
of Nuclear Weapons.  Continuing to ensure a safe and reliable nuclear 
stockpile does not violate the terms of the Treaty.  Stockpile stewardship 
capabilities at LANL and elsewhere are currently viewed by the United 
States as a means to further the Nation’s nonproliferation objectives.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

242-1

242-2

242-3
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242-4 A detailed analyses of the history of pit production at the Rocky Flats 
Plant is not within the scope of the SWEIS analyses, which evaluate the 
environmental and human health impacts of current and proposed LANL 
operations.

242-4

242-3
cont’d

242-2
cont’d



Commentor No. 243:   Connie Green

From: Connie Green [mailto:greenfamil@comcast.net] 
Sent: Monday, September 18, 2006 7:43 PM 
To: LANL_SWEIS 
Subject: SWEIS comment period 

To: MS Elizabeth Withers, EIS Doc. Mgr 
Dear Ms. Withers, 
I do not support the increase in nuclear weapons research, development or 
production. For this reason I oppose the proposed alteration in the draft 2006 SWEIS 
for LANL. 
Connie Green 
1505 Stanford Dr NE 
Albuquerque NM 87106 
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243-1 NNSA notes the commentor’s opposition to nuclear weapons research, 
development, or production and to the Expanded Operations Alternative.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

243-1
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244-1 NNSA has recently completed a series of pit lifetime studies and has 
concluded that degradation of plutonium in nuclear weapons will not 
affect warhead reliability for a minimum of 85 years, as discussed in 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD.  The weapons laboratories, including LANL, will annually re-assess 
plutonium in nuclear weapons.  Since LANL has the only operational 
capabilities in the DOE Complex for producing certified pits, LANL 
must have, at least in the near term, the responsibility of producing 
these pits in limited quantities so that the Nation can maintain a safe 
and reliable nuclear weapons stockpile.  While LANL has a major role 
as a theoretical and experimental science center, its original role in the 
Manhattan Project was manufacturer of the original nuclear weapons.  
The LANL SWEIS analyzes a production rate of up to 80 pits per year 
as a bounding scenario to provide NNSA flexibility in being able to meet 
its stockpile stewardship obligations and to give the United States future 
flexibility to meet changing global geopolitical threats.  Activities not 
related to stockpile stewardship will still continue at LANL, as discussed 
in Section 2.3, Alternative Missions, of this CRD.  NNSA is analyzing 
its long-term vision of a more efficient nuclear weapons complex, 
which includes a consolidated plutonium center or consolidated nuclear 
production center, in the Supplement to the Stockpile Stewardship and 
Management Environmental Impact Statement – Complex 2030 (Complex 
2030 SEIS), as discussed in Section 2.4, Modernization of the Nuclear 
Weapons Complex, of this CRD.  As stated in Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD, the United States is not 
in violation of the Treaty on the Non-Proliferation of Nuclear Weapons by 
performing stockpile stewardship activities.

244-2 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

244-3 NNSA is analyzing the same maximum level of pit production that was 
analyzed in the 1999 SWEIS, up to 80 pits per year.  A modern pit facility, 

244-1

244-2

244-1
cont’d
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which is no longer being pursued, had a production capacity much 
greater than is being analyzed in this LANL SWEIS.  In an October 2006 
Notice of Intent (71 FR 61731), NNSA announced plans to prepare a 
Supplement to the Stockpile Stewardship and Management Programmatic 
Environmental Impact Statement – Complex 2030 (DOE/EIS-0236-S4).  In 
addition to announcing its intent to prepare a supplemental programmatic 
EIS to assess the environmental impacts from the continued transformation 
of the nuclear weapons complex, NNSA announced cancellation of the 
previously planned Supplemental Programmatic Environmental Impact 
Statement on Stockpile Stewardship and Management for a Modern Pit 
Facility (DOE/EIS-236-S2).  Refer to Section 2.4, Modernization of the 
Nuclear Weapons Complex, of this CRD for more information.

244-4 NNSA and the LANL contractor continue to remediate environmental 
releases from past LANL operations as further described in response 
to Comment no. 244-5.  As for the commentor’s concerns about water 
use for new facilities, new facility construction is forecast to have a 
minor impact on the overall trend in site-wide water and other utility 
demands.  Operationally, a number of the new and more resource efficient 
facilities would replace older facilities resulting in a net decrease in 
utility demands over time, as discussed in Chapter 5, Section 5.8.2.3, of 
the SWEIS.  Such is the case with the new Chemistry and Metallurgy 
Research Replacement Facility, which would replace the existing 
Chemistry and Metallurgy Research Building as a Key Facility as part of 
the No Action and the Expanded Operations Alternatives.  Construction 
and operation of the Chemistry and Metallurgy Research Replacement 
Facility was analyzed in the Final Environmental Impact Statement 
for the Chemistry and Metallurgy Research Building Replacement 
Project at Los Alamos National Laboratory, Los Alamos, New Mexico 
(CMRR EIS) (DOE/EIS-0350) (DOE 2003c) and was the subject of a 
subsequent record of decision (69 FR 6967).  As a result, the Chemistry 
and Metallurgy Research Replacement Facility construction and activities 
related to the transition of capabilities and operations from the existing 
Chemistry and Metallurgy Research Building are analyzed as part of the 
No Action Alternative in the SWEIS, as further described in Chapter 3, 
Section 3.1.3.1, of the SWEIS, with the utility infrastructure impacts of 
this project presented in Chapter 5, Section 5.8.2.1, of the SWEIS.  NNSA 
revised the Reduced Operations Alternative in the SWEIS to reflect the 
possibility of not building the nuclear facility portion of the Chemistry 

244-4

244-1
cont’d

244-5

244-5
cont’d
244-6
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and Metallurgy Research Replacement Facility and continued use of the 
existing Chemistry and Metallurgy Research Building.  Water use for 
this alternative would be similar to that for other alternatives.  Refer to 
Section 2.8, Water Use, of this CRD for more information on water use, 
available water rights, and water supply planning at LANL.

244-5 NNSA and the LANL contractor are continually conducting 
investigations to determine the amount and movement of contamination 
in the environment at LANL.  An interim measures investigation was 
conducted by NNSA and reported in November 2006, in accordance with 
requirements in the March 2005 Consent Order between DOE, the LANL 
contractor, and the New Mexico Environment Department.  The Consent 
Order describes work performed to address the chromium contamination 
problems in the groundwater at LANL and to ensure the protection of 
drinking water, while long-term measures are evaluated and implemented.  
In the interim measures investigation report, NNSA suggested that the 
scope of work defined in the Consent Order be modified and should 
focus on characterizing the nature and extent of all contaminants (not just 
hexavalent chromium) sufficient to support risk assessments and remedial 
actions.  Refer to Section 2.5, Water Resources, of this CRD for more 
information.

244-6 Funding decisions are not within the scope of the SWEIS, which evaluates 
the environmental impacts of proposed actions and alternatives.  NNSA 
intends to conduct operations at LANL in accordance with its assigned 
missions while continuing the LANL environmental restoration program 
summarized in Chapter 2, Section 2.2.6.  Since the early 1990s, when 
LANL staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  Appendix I presents options 
and environmental analyses for conducting remediation activities at 
LANL, primarily related to the Consent Order that was entered into in 
March 2005.  These analyses provide environmental impact information 
to facilitate environmental remediation decisions to be made by DOE and 
the New Mexico Environment Department.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.



Commentor No. 245:   Mary Ann Stenard

From: maryann8@optonline.net [mailto:maryann8@optonline.net] 
Sent: Tuesday, September 19, 2006 3:37 PM
To: LANL_SWEIS
Subject: EXPANDING NUCLEAR PIT PRO. AT ALAMOS

DEAR SIRS:
I AM A GRANDMOTHER AND SICK OVER WHAT IS GOING ON IN THIS 
COUNTRY.  I SAY NO, NO TO EXPANDING NUCLEAR PIT PRODUCTION AT LOS 
ALAMOS.  OUR COUNTRY SHOULD BE LEADING THE WAY ON OUTLAWING 
MUCLEAR WEAPONS.  SHAME.
                                                               MARY ANN STENARD, GARDEN CITY, N.Y.
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245-1 NNSA notes the commentor’s opposition regarding pit production and the 
existence of nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

245-1



Commentor No. 246:   Edwina Lieb

From: Edwina Lieb [mailto:edwina.lieb@gmail.com] 
Sent: Tuesday, September 19, 2006 2:36 PM 
To: LANL_SWEIS 
Subject: Plutonium Pit Production 

To Whom It May Concern: 
As a 30-year resident of Los Alamos, I would like to express my absolute opposition 
to any expanded plutonium pit production in Los Alamos. 
I fear the environmental impact of this work, as the state is still coming to terms with 
problems resulting from Cold War weapons work. 
In addition, I believe that increased weapons production is the wrong direction for the 
laboratory to take.  We need to be working toward non-proliferation, not stepping up 
the arms race. 
Sincerely, 
Edwina Lieb 
4596 Fairway Drive 
Los Alamos, NM 87544 
-- 
home phone:  XXX.XXX.XXXX 
cell phone:     XXX.XXX.XXXX

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-408

7/9/2007

246-1 NNSA notes the commentor’s opposition to activities related to expanding 
pit production at LANL.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President.  
Stockpile stewardship capabilities at LANL are currently viewed by the 
U.S. as a means to further the Nation’s nonproliferation objectives and 
are likely to remain important in future arms control negotiations as 
the Nation moves to further reduce its overall stockpile size.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

246-2 NNSA notes that there are areas of known or suspected contamination 
due to historical site operations.  In 2005, the State of New Mexico, 
NNSA and the University of California, as the LANL management and 
operating contractor, entered into a Consent Order that is currently being 
implemented to address the investigation and remediation of legacy 
environmental contamination at LANL.  Refer to Sections 2.7, Waste 
Management, and 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for further information.

246-1

246-2

246-1
cont’d
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247-1 NNSA notes the commentors opposition to the Expanded Operations 
Alternative.  NNSA is not, as suggested by the commentor, creating the 
infrastructure at LANL to be able to produce in excess of 80 pits per year.  
The SWEIS alternatives addressing operational levels for the next 5 years 
limit the level of pit production to 50 certified pits per year, which may 
require production of as many as 80 pits.  In October 2006, NNSA issued 
a Notice of Intent to prepare a Supplement to the Stockpile Stewardship 
and Management Programmatic Environmental Impact Statement 
– Complex 2030 (71 FR 61731) to assess the environmental impacts 
from the continued transformation of the nuclear weapons complex.  Any 
role proposed for LANL will be addressed in that document.  In addition 
to announcing its intent to prepare a Supplemental Programmatic EIS, 
NNSA announced cancellation of the previously planned Supplemental 
Programmatic Environmental Impact Statement on Stockpile Stewardship 
and Management for a Modern Pit Facility (DOE/EIS-236-S2) 
(71 FR 61731).  Therefore, the Final SWEIS does not include analysis of 
the cumulative impacts of a modern pit facility.

 NNSA is not currently considering an alternative waste storage 
arrangement at LANL, such as the use of above ground waste storage 
mounds for the storage of low-level or mixed low-level radioactive wastes.  
The Records of Decision for low-level and mixed low-level radioactive 
wastes supported by the 1997 Waste Management Programmatic EIS 
(DOE/EIS-0200) (DOE 1997a) state DOE’s decisions for the management 
and disposal of these waste types for DOE operations, including LANL 
operations.  LANL was identified as a facility that would continue 
to dispose of its low-level radioactive wastes on site.  Additional 
environmental impact analysis was provided through the 1999 SWEIS 
for the expansion of the Area G low-level radioactive waste disposal site.  
DOE decided to expand into Zones 4 and 6 of Area G and announced this 
decision in the 1999 SWEIS Record of Decision (64 FR 50797).  Mixed 
waste generated by LANL is currently disposed of off site, primarily at 
licensed commercial facilities.

 In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in areas promoted by the 
commentor.  These research areas are part of current operations and as 
such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 

247-1
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the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

247-2 NNSA and its operating contractors have internal organizations dedicated 
to safe operation of its nuclear facilities.  DOE has issued regulations, 
standards, and guidance for nuclear facility operation including 
requirements for performance of safety evaluations and risk assessments 
which become the basis for facility operating parameters.  These 
regulations and standards of operations help reduce the likelihood of 
accidents.  The estimated impacts from postulated facility accidents, that 
take into account the likelihood of accidents, are described in Chapter 5, 
Section 5.12, of the SWEIS.  Considering the conservative nature of 
the accident analysis, there is no difference in the level of risk between 
the two levels of pit production.  The increased transportation of special 
nuclear material and waste associated with a higher level of pit production 
is discussed in Chapter 5, Section 5.10.  As shown Table 5–51, the 
incremental transportation risks are small.

 With respect to terrorism, there is no reason to believe that a change in 
the level of pit production would make LANL more or less to likely to be 
the target of terrorists.  DOE gives high priority to the safety and security 
of all its facilities.  Security and potential acts of sabotage are integral 
considerations in the designs and operating procedures for new and 
existing DOE facilities.  DOE considers the threat of terrorist attack to be 
real and has an established safeguards and security process it undertakes 
to assess facility vulnerabilities to various threats, including those 
from intentional destructive acts, such as acts of terrorism.  Chapter 4, 
Section 4.6, of the SWEIS has been revised to include additional 
discussion of the measures taken to protect assets at LANL from terrorist 
activities.  As discussed in Chapter 5, Section 5.12.6, the impacts of 
terrorist action have been considered in a separate, classified appendix to 
the SWEIS.

247-3 The volume of low-level radioactive, mixed, transuranic, and chemical 
wastes that could be generated due to increased pit production at the 
Plutonium Facility Complex is specified in Chapter 5, Table 5–47.  
Existing onsite and offsite treatment, storage, and disposal facilities would 
be sufficient to manage these waste streams.  Transportation impacts are 
addressed in Chapter 5, Section 5.10, and Appendix K of the SWEIS.

247-1
cont’d

247-2
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cont’d
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247-4 The benefits to the counties cited by the commentor would occur in 
proportion to the number of LANL workers from each of the counties.  
As shown in Chapter 4, Table 4–37, the highest percentage of LANL 
employees live in Los Alamos County followed by Santa Fe County and 
Rio Arriba County, respectively.

247-5 The SWEIS impact analysis considers socioeconomic impacts of operating 
LANL on the general New Mexico economy of which tourism is a part.  
Chapter 5, Section 5.12, analyzes the potential impacts from a variety of 
accident scenarios on members of the public, which would include visitors 
to the area.  However, a speculative discussion of New Mexico’s economy 
in the event of a decline in tourism is not within the scope of the SWEIS.

247-6 Chapter 4, Section 4.6.1, of the SWEIS provides detailed information 
on cancer mortality and incidence rates in New Mexico and all counties 
surrounding LANL.  Chapter 4, Table 4–26, shows that some cancer rates 
in Los Alamos County are lower than the national average and some are 
higher, which is typical of any area.  In addition, the final Public Health 
Assessment of LANL, issued on August 31, 2006 by the U.S. Department 
of Health and Human Services, Agency for Toxic Substances and Disease 
Registry, shows that, “…there is no evidence of contamination from 
LANL that might be expected to result in ill health to the community,” and 
“…overall, cancer rates in the Los Alamos area are similar to cancer rates 
found in other communities” (ATSDR 2006).

 Chapter 5 of the SWEIS describes the environmental impacts of each of 
the three alternatives for continuing to operate LANL and includes the 
effects on surface waters, groundwater, and air.  Chapter 5, Section 5.13, 
states that contamination from LANL or changes in Rio Grande flows are 
not likely to affect water quality.  In addition, a special pathways analysis 
has been added to Appendix C to address concerns expressed regarding 
contamination of the Rio Grande.  The analysis shows that the projected 
doses from drinking Rio Grande water that could potentially be impacted 
by LANL operations are comparable to those from drinking water from 
the Jemez River, which is not downstream of LANL.  The health impacts 
analysis projects air emissions data to estimate dose to the population 
within a 50-mile (80-kilometer) radius of LANL.  The maximum projected 
annual population dose would be 36 person-rem under the Expanded 

247-1
cont’d
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Commentor No. 247 (cont’d):  Richard Johnson

Operations Alternative.  This dose would not be expected to result in any 
additional latent cancer fatalities in the affected population.

247-7 NNSA notes the commentor’s opposition to nuclear pit production.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

247-8 As shown in the air quality, water resources, geology and soils, and human 
health sections of Chapter 5, while the Expanded Operations Alternative 
would result in slightly higher impacts, these impacts are not expected 
to significantly increase the risks to the public associated with LANL 
operations.  In socioeconomic terms, these impacts would not be expected 
to result in adverse affects on New Mexico’s future economy.



Commentor No. 248:   George A. Yankura

From: George Yankura [mailto:george.a.yankura@comcast.net] 
Sent: Tuesday, September 19, 2006 2:34 PM
To: LANL_SWEIS
Subject: National Environmental Policy Act

Attention:  Ms. Elizabeth Withers
                 Offi ce of environmental Stewardship
Subject:  Your public review at Santa Fe of the Draft Site-Wide Environmental Impact 
Statement for Continued Operation of Los Alamos National Laboratory

Dear Ms. Withers:
        I prefer that the nuclear weapons technology activities at the LANL be devoted 
solely to the safe maintenance of existing weapons; I hope that these weapons 
may never be used and that they eventually could be disposed of.  I believe that the 
production and verifi cation testing of new weapons by itself, apart from their eventual 
use, has a great potential of leading to unintended, unforeseen and dreadful, 
consequences.  
        I believe that the large quantity of nuclear weapons now on hand are suffi cient 
to afford the United States with more than adequate deterrence against any 
foreseable rational outside threat or to assure the overwhelming destruction of any 
national foreign power, or powers, foolish enough to send one of theirs our way.  The 
latter is a risk we unfortunately imposed on ourselves by bringing nuclear weapons 
into fruition.  The sheer numbers of nuclear weapons on our side would assure 
eventual victory, however desolate.  
        Finally I also believe that any future use of nuclear weapons by the United 
States in reaction to any perceived provocation, however localized or ‘surgically’ 
delivered, would enable any other nation or group to assume moral justifi cation when 
using nuclear weapons against us or against any other nation or group. 
        The above statements summarize my conclusions after having attended the 
subject review, having followed the press reports and commentaries on the subject, 
and having discussed the subject with numerous other citizens.

        Respectfully,
        George A. Yankura
        69 Avenida Frijoles
        Santa Fe, NM 87507
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248-1 NNSA notes the commentor’s preference that nuclear weapons activities at 
LANL be devoted to safe maintenance of the nuclear weapons stockpile.  
As indicated in Chapter 1, Section 1.2, of the SWEIS, NNSA’s need to 
continue operating LANL is focused on its obligation to ensure a safe 
and reliable nuclear stockpile.  Stockpile stewardship capabilities at 
LANL are currently viewed by the U.S. as a means to further the Nation’s 
nonproliferation objectives and are likely to remain important in future 
arms control negotiations as the Nation moves to further reduce its overall 
stockpile size.

248-1



Commentor No. 249:   Erich and Samantha Decker-Hoppen

From: Decker-Hoppen [mailto:deerpeople@yahoo.com] 
Sent: Tuesday, September 19, 2006 12:31 PM
To: LANL_SWEIS
Subject: opposition to expansion

We oppose expanded plutonium pit production at Los Alamos National Laboratory 
because of the increased toxic pollution it will generate and because we oppose 
our nation using nuclear weapons to threaten other nations.  America should be 
leading the world in achieving a higher ideal of peace, not leading the world in the 
proliferation of weapons of mass destruction.

Erich & Samantha Decker-Hoppen
Truchas, New Mexico
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249-1 NNSA notes the commentors’ concerns regarding pit production and the 
existence and potential use of nuclear weapons.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.  Chapter 5 evaluates the potential environmental impacts of 
LANL operations, including plutonium pit production.  These impacts are 
summarized in Summary Table S–5 of the SWEIS.  NNSA will take these 
impacts under consideration when making any decisions regarding the 
future of LANL operations.

249-1



Commentor No. 250:   Christina Hope Brown

From: elberta@roy-elmorgans.com [mailto:elberta@roy-elmorgans.com] 
Sent: Tuesday, September 19, 2006 12:00 PM
To: LANL_SWEIS
Subject: Plutonim Pit Production @ LANL

TO:  Ms. Elizabeth Withers
        U.S. DOE/NNSA
        Los Alamos Site Offi ce
        528 35th St.
        Los Alamos, NM 87544-2201
Re:  Public Comment on SWEIS for Continued Operations of LANL
Dear Ms. Withers,
I am writing to voice my extreme opposition to any increased plutonium pit production 
at Los Alamos.  I am also opposed to shipping any more radioactive waste from 
other nuclear sites in the U.S. to Los Alamos.  In addition, I am opposed to any more 
experiments involving open air testing of high explosives and depleted uranium there.  
As a 30-year New Mexico resident who works in Espanola and lives in Chimayo, 
any increase in production of deadly, poisonous radioactive bomb-making elements 
in Los Alamos, directly effects my health and safety as well as that of my family and 
neighbors.  I support the “no action” alternative to pit production.
What you all need to do up there, and have needed to do for many years, is CLEAN 
UP YOUR MESS, meaning the radioactive waste that is already poisoning New 
Mexico’s land, air and water.  I know you have highly contaminated sites up there, 
some that have been dangerous for decades.  New Mexico and America does not 
need any more nuclear pollution OR nuclear weapons - I believe we have enough 
(around 6,000?) existing already to destroy ourselves and everything else on Planet 
Earth several times over.  Nuclear Weapons are morally and ethically WRONG, we 
should be REDUCING proliferation of these evil things, not increasing them.  
LANL’s track record as far as safety infractions compromising its own workers, as 
well as dangerous releases of nuclear poisons to the public, is not exactly stellar.  
LANL needs to concentrate on CLEAN-UP at the lab and developing better nuclear 
waste clean-up technologies NOW, instead of building more weapons with the 
pollution that goes along with this build-up.   CLEAN, SAFE energy alternatives 
researched and developed in Los Alamos could help reduce America’s addiction to 
oil and perhaps then we wouldn’t need to go to war with other countries for their oil.  
Why can’t LANL concentrate their money and intelligence on life-affi rming technology 
instead of how to create more death? 
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250-1 NNSA notes the commentor’s opposition to increased plutonium pit 
production and associated activities, including open air testing using high 
explosives and depleted uranium, and to receipt of waste from offsite 
locations.  NNSA also notes the commentor’s preference for activities 
at LANL to be focused on areas other than nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

 Protection of public health and cleanup of pollution are of paramount 
importance to NNSA.  Chapter 5 of the SWEIS evaluates the potential 
environmental, health, and safety impacts of continued operation of 
LANL under the three proposed alternatives.  These analyses demonstrate 
that LANL can continue to operate safely under any of the alternatives.  
Specifically, Chapter 5, Section 5.4.2, of the SWEIS provides information 
on radiological air emissions from LANL, including those from use of 
depleted uranium.  Section 5.6.1 provides public radiological impact 
information for all emissions including depleted uranium under all three 
alternatives.  For all alternatives, the average population dose within 
50 miles (80 kilometers) of LANL is less than 0.1 percent of the dose from 
background radiation.  LANL operations and procedures are designed 
to minimize any releases of depleted uranium to the environment during 
tests.  For more information on high explosives, depleted uranium, and 
associated monitoring programs, refer to Section 2.10, Depleted Uranium 
and the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility, of 
this CRD.

 Radioactive wastes from other locations are not received at LANL, with 
two exceptions.  The first exception is that small amounts (less than 
10 shipments per year) of radioactive waste may be received for disposal 
or storage and preparation for shipment to WIPP.  The second exception is 
that NNSA has the responsibility for safely storing unwanted radioactive 
sealed sources for safety and national security purposes.  These sealed 

250-1

250-2

250-3

250-1
cont’d



Commentor No. 250 (cont’d):  Christina Hope Brown

The entire world is at a crossroads as far as War and Peace are concerned, and 
what Los Alamos does now is crucial to that balance.  Having the capability to 
use Weapons of Mass Destruction as we (the United States) do gives us the 
responsibility NOT to use them!  Do any of the people in charge of the decision 
to increase pit production have husbands, wives and children?  Do they even live 
here?  If they do, don’t they care about future generations?  Once again, I reiterate, 
continuing to produce nuclear weapons is MORALLY and ETHICALLLY WRONG.  
Please stop this madness.

Respectfully submitted by:
Christina Hope Brown
P.O. Box 835
Chimayo, NM 87522
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sources are brought to LANL if they cannot be reused or if there are no 
appropriate commercial facilities that can accept them.  They are stored at 
LANL pending disposal at WIPP or at another appropriate facility.

 Chapter 2, Section 2.2.6, of the SWEIS describes progress made by NNSA 
in conducting its environmental restoration program at LANL.  Since 
the early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Continuation of cleanup activities at a pre-Consent Order level is included 
in the No Action Alternative, while actions necessary to comply with the 
Consent Order are evaluated under the Expanded Operations Alternative.  
As stated in Chapter 1, Section 1.4, of the SWEIS, however, NNSA 
intends to implement actions necessary to comply with the Consent Order 
regardless of whether it implements other actions analyzed under the 
Expanded Operations Alternative.  For more information about proposed 
activities in support of the Consent Order, refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD.

250-2 As discussed in Chapter 1, Section 1.3, of the SWEIS, DOE, the LANL 
management and operating contractor, and the State of New Mexico 
entered into a Consent Order that specifies cleanup activities to be 
undertaken for sites covered by the Order.  DOE intends to meet its 
cleanup obligations as defined by the Consent Order and in accordance 
with its authority under the Atomic Energy Act, as amended.  Refer 
to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information.

250-3 NNSA and its operating contractors have internal organizations dedicated 
to safe operation of its nuclear facilities.  DOE has issued regulations, 
standards, and guidance for nuclear facility operations including 
requirements for performance of safety evaluations and risk assessments 
which become the basis for facility operating parameters.  The DOE 
goal is to eliminate any accidents and these regulations and standards of 
operations reduce the likelihood of accidents, but do not eliminate them 
completely.  Chapter 4, Section 4.6.3, of the SWEIS contains a discussion 
of accidents and safety at LANL facilities.  The LANL contractor applies 
lessons learned from past accidents to improve overall safety performance.  
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Commentor No. 250 (cont’d):  Christina Hope Brown

LANL staff takes actions in the areas of procedures, training, inspection, 
and component upgrading and replacement in order to address the root 
causes of accidents and preclude their recurrence.

 Chapter 4, Section 4.6.1, shows the radiation doses received over the 
past 10 years from LANL operations by the surrounding population 
and a hypothetical maximally exposed individual.  The annual dose 
to the hypothetical maximally exposed individual has consistently 
been smaller than the 10-millirem radiation dose limit established for 
airborne emissions by the U.S. Environmental Protection Agency.  The 
final LANL Public Health Assessment, issued on August 31, 2006 by 
the U.S. Department of Health and Human Services Agency for Toxic 
Substances and Disease Registry, reports that, “…there is no evidence of 
contamination from LANL that might be expected to result in ill health to 
the community,” and that “…overall, cancer rates in the Los Alamos area 
are similar to cancer rates found in other communities” (ATSDR 2006).
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251-1 NNSA notes the commentor’s opposition to increased plutonium pit 
production at LANL and its related waste generation, management, 
and disposal; the continuing migration of existing contamination; and 
construction of new nuclear weapons support facilities near geologic 
faults.  The environmental impacts of waste generation and disposal, and 
any impacts to water resources are addressed in Chapter 5 of the SWEIS.  
While waste generation would increase with increased pit production, 
not all wastes are disposed of at LANL.  Chemical waste and radioactive 
mixed waste from LANL operations are sent off site for treatment and 
disposal, transuranic waste is stored until shipment to WIPP for disposal, 
and low-level radioactive waste is either disposed at Area G or shipped off 
site for disposal.  Refer to Section 2.7, Waste Management, of this CRD 
for information on disposal of low-level radioactive waste in unlined pits.

 None of the alternatives analyzed in the SWEIS proposes the construction 
of new nuclear weapons facilities.  However, work performed at LANL 
and all new construction are subject to DOE orders and standards for 
seismic concerns.

Commentor No. 251:    Marie Boyette

From: Marie Boyette [mailto:rieb7@hotmail.com] 
Sent: Tuesday, September 19, 2006 11:11 AM 
To: LANL_SWEIS 
Subject: Los Alamos 

I just want to let you know that I object to increased Plutonium pit production at Los 
Alamos national lab. I oppose the increased toxic and radioactive waste generated 
by expanded operations. 
I oppose LANL’s continuing pollution of our precious water resources. I oppose 
the Lab’s continuing burial of radioactive and chemical wastes in unlined dumps. 
I oppose the construction of new nuclear weapons facilities near earthquake fault 
lines. Thank you very much for your consideration. 

~Marie Boyette 

251-1
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252-1 NNSA notes the commentor’s concern regarding accidents, including 
instances of worker contamination.  NNSA and its operating contractors 
have internal organizations dedicated to safe operation of its nuclear 
facilities.  DOE has issued regulations, standards, and guidance for 
nuclear facility operations including requirements for performance 
of safety evaluations and risk assessments which become the basis 
for facility operating parameters.  The DOE goal is to eliminate any 
accidents and these regulations and standards of operations reduce the 
likelihood of accidents, but do not eliminate them completely.  Chapter 4, 
Section 4.6.3, of the SWEIS contains a discussion of accidents and safety 
at LANL facilities.  The LANL contractor applies lessons learned from 
past accidents to improve overall safety performance.  LANL staff takes 
actions in the areas of procedures, training, inspection, and component 
upgrading and replacement in order to address the root causes of accidents 
and preclude their recurrence.

252-2 Protection of public health and cleanup of pollution are of paramount 
importance to NNSA.  Chapter 5 of the SWEIS evaluates the potential 
environmental, health, and safety impacts of continued operation of LANL 
under the three proposed alternatives.  These analyses demonstrate that 
LANL can continue to operate safely under any of the alternatives.

 Chapter 2, Section 2.2.6, of the SWEIS describes progress made by NNSA 
in conducting its environmental restoration program at LANL.  Since 
the early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Continuation of cleanup activities at a pre-Consent Order level is included 
in the No Action Alternative, while actions necessary to comply with the 
Consent Order are evaluated under the Expanded Operations Alternative.  
As stated in Chapter 1, Section 1.4, of the SWEIS, however, NNSA 
intends to implement actions necessary to comply with the Consent Order 
regardless of whether it implements other actions analyzed under the 
Expanded Operations Alternative.  For more information about proposed 
activities in support of the Consent Order, refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD.

From: Nancy King [mailto:nanking1224@earthlink.net] 
Sent: Tuesday, September 19, 2006 9:42 AM 
To: LANL_SWEIS 
Subject: LANL’s priorities 

To Whom it May Concern, 
LANL has a long history of safety violations that compromise workers and community 
health, Protection of public health and cleanup of pollution should be the fi rst priority 
of LANL. 
LANL should focus on the development of improved cleanup technologies that would 
benefi t the world rather than focus on expanded nuclear technologies aimed at 
destroying part of the world. 
LANAL should prioritize renewable energy programs such as wind and solar energy 
that would enhance our security rather than build more nuclear weapons that 
decreases our security. 
LANL can lead by example in the elimination of global weapons of mass destruction 
instead of building more which only encourages other nations to do the same, thus 
DECREASING our security. 

Thank you, 
Nancy King 
1224 Vallecita Drive, 
Santa Fe, NM 87501 

Commentor No. 252:   Nancy King

252-1

252-2
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 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

Commentor No. 252 (cont'd):  Nancy King
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253-1 NNSA notes the commentor’s opposition regarding the development of 
nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.  In addition to 
supporting NNSA’s mission of ensuring a safe and secure nuclear weapons 
stockpile, LANL staff also conduct other research activities in areas of 
importance to the Nation.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.

253-2 LANL operations are in compliance with Federal and state regulations 
to protect public health and the environment, and, as shown in Chapter 5 
of the SWEIS, would continue to be in compliance regardless of which 
alternative is selected.  In 2005, the State of New Mexico, DOE and the 
LANL management and operating contractor, entered into a Consent 
Order that is currently being implemented to address the investigation 
and remediation of legacy environmental contamination at LANL.  Refer 
to Sections 2.6, Offsite Contamination, and 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for further information.

Commentor No. 253:   Tina Sanchez

From: Sanchez, Tina Marie [mailto:tsanch20@student.nmhu.edu] 
Sent: Tuesday, September 19, 2006 10:38 AM 
To: LANL_SWEIS 
Subject: NO MORE!! 

To Whom It May Concern; 
Please cease and desist in perpetuating the development of Nuclear Weapons. 
I cannot condone the creation of weapons which can infl ict such enormous and 
tremendous unknown or negative effects on our environment including the land, 
water and air or the people including our children.   
New Mexico, specifi cally the Jemez Mountain Range and aquifer do not need 
additional impact from LANL.   
LANL attention needs to  focus on recognizing and repairing the damage that has 
already been done to our precious resources. 
  
Thank you,
tina sanchez 

253-1

253-2
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Comment side of this page intentionally left blank.

Commentor No. 254:   Ron Curry, Secretary, 
 State of New Mexico Environment Department
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254-1 NNSA does not consider compliance with the Consent Order to be 
optional and is not linking Consent Order compliance with decisions about 
pit production, proposed new projects or activities, increased operational 
levels, or waste generated from other LANL activities.  Chapter 1, 
Section 1.3, of the SWEIS defines the three alternatives and explains 
why activities to comply with the Consent Order are analyzed under the 
Expanded Operations Alternative.  Chapter 1, Section 1.4, states that the 
NNSA Administrator could choose to implement the alternatives either in 
whole or in part, and that NNSA intends to implement actions necessary to 
comply with the Consent Order regardless of whether other actions in the 
Expanded Operations Alternative are implemented.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

 Impacts resulting from activities related to implementing the Consent 
Order are evaluated in Chapter 5 and Appendix I.  These impacts also are 
summarized in Chapter 3, Table 3–19, and the Summary.  The SWEIS was 
revised to ensure that, where relevant, impacts associated with Consent 
Order implementation are clearly distinguished from other potential 
impacts of the Expanded Operations Alternative.

Commentor No. 254 (cont’d):  Ron Curry, Secretary,
State of New Mexico Environment Department

254-1
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254-2 Chapter 5 of the LANL SWEIS addresses the impacts of increased pit 
production under the Expanded Operations Alternative discussion for 
each resource area.  These discussions were revised to identify these 
impacts more clearly.  Information regarding these impacts also was added 
to the Summary, Section S.9, and Chapter 3, Section 3.6.  As discussed 
in Chapter 4, Section 4.9, hazardous wastes at LANL are generally 
shipped off site for treatment and disposal; therefore, while there may 
be additional short-term storage, major changes in the management of 
hazardous waste would not be expected under any alternative.  NNSA 
notes the commentor’s observation that discussions of impacts associated 
with activities to comply with the Consent Order should be included 
not only under the Expanded Operations Alternative, but also under the 
other two alternatives.  Chapter 1 explains the rationale for including 
these activities only under the Expanded Operations Alternative and that 
the NNSA Administrator does not have to pick all of the elements of a 
single alternative.  NNSA also notes in Chapter 1 that it intends to include 
actions in support of the Consent Order in a future Record of Decision, 
regardless of other decisions made.

 To assist readers in understanding the impacts associated with 
environmental restoration, Table S–5 in the Summary and Table 3–19 
in Chapter 3 were revised to distinguished these impacts from the other 
impacts discussed under the Expanded Operations Alternative for those 
resource areas dominated by environmental restoration impacts (for 
example, waste and transportation).

254-3 The proposed addition is not necessary based on the organization of the 
SWEIS.  Discussions in Chapters 2, 3, and 5 of the SWEIS are organized 
to address those actions and impacts that are relevant at a site-wide level 
(that is, they affect the entire site or multiple technical areas), those 
relevant to a specific technical area, or those relevant to a Key Facility.  
In each case, the relevant technical areas are identified.  For each of the 
specific projects analyzed in the appendices to the SWEIS, the technical 
areas affected are clearly identified in the description, as well as in the 
summary information included in Chapter 3 and the Summary.

 Chapter 4 is organized by resource area.  In Chapter 5, the impacts of each 
alternative are presented by resource area.

Commentor No. 254 (cont’d):  Ron Curry, Secretary, 
State of New Mexico Environment Department

254-2

254-3

254-4

254-5

254-6

254-7

254-8
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254-4 NNSA has defined the terms “short-term impact” and “long-term impact” 
in the glossary as follows:

 Short-term impact – In general, an impact that occurs during or for a short 
time after the action or activity that causes the impact.

 Long-term impact – In general, an impact that endures beyond the 
timeframe of the action or activity that causes the impact.

 The SWEIS was reviewed and, in those instances where it was unclear 
whether the impact is short- or long-term based on the context, the 
description of the impact was changed.

254-5 NNSA notes the commentor’s opinion that a separate EIS should be 
prepared for increased pit production.  The LANL SWEIS interim 
production level of up to 80 pits per year is consistent with earlier 
programmatic decisions made by DOE following preparation of the Final 
Programmatic Environmental Impact Statement for Stockpile Stewardship 
and Management (DOE/EIS-0236) (DOE 1996a) and the 1999 LANL 
SWEIS (DOE/EIS-0238) (71 FR 61731).  In an October 2006 Notice of 
Intent (DOE 1999a), NNSA announced plans to prepare a Supplement to 
the Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4) (71 FR 61731).  
That supplement will address both the level of pit production and the 
location where a new facility for pit production and supporting research 
would be built.

254-6 The description of “radioactive materials processing facility” in TA-21 
was modified to indicate that plutonium was included in the materials 
processed.

254-7 The outfalls proposed for removal from the permit (03A024, 05A097, 
03A047, and 03A049) are identified in the text that describes the 
impacts to each Key Facility under the No Action Alternative, Chapter 5, 
Section 5.3.1.1.  Refer to Chapter 4, Figure 4–12 for locations of the 
outfalls.

254-8 The citation was corrected.

254-9 As described in Appendix G, Section G.1.3, initial assessment of the 
potential impacts of this proposed project identified that the site of the 

Commentor No. 254 (cont’d):  Ron Curry, Secretary, 
State of New Mexico Environment Department

254-9

254-1
cont'd

254-1
cont'd

254-10

254-11

254-1
cont'd



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-426

7/9/2007

Physical Science Research Complex (previously called the Center for 
Weapons Physics Research) is located in a developed area of TA-3; so 
operations would not result in new discharges that could affect water 
resources.  Therefore, it was determined that no further analysis of water 
resources is necessary for this proposed project.

254-10 Clarifying definitions of “area of concern” and “potential release site” 
were added to Chapter 8, Glossary, of the SWEIS.  The term “potential 
release site” is used in the SWEIS to describe a site suspected of releasing 
or with the potential to release contaminants into the environment.  
Potential release sites include solid waste management units and areas of 
concern that are subject to the Consent Order, as well as other sites that are 
not subject to the Consent Order.

254-11 It is not expected that the proposed bridges across Mortandad and Sandia 
Canyons would delay or adversely impact the remediation or investigation 
activities required by the Consent Order in either canyon or in nearby 
solid waste management units.  If NNSA decides to construct these 
proposed bridges, they and the connecting roadways would be planned 
in coordination with other LANL activities, including implementation of 
Consent Order actions.

254-12 The reference to a “Corrective Measures Evaluation Work Plan” was 
deleted.

254-13 The text of Chapter 2, Section 2.4.13, was modified to reflect the 
July 25, 2006, approval by the New Mexico Environment Department of 
the closure report for two sanitary lagoons in TA-53.

254-14 Language was added to Chapter 3, Section 3.1.1.5, to reflect 
404/401 permit and certification requirements.  Sediments will be 
characterized and reused on site or disposed of appropriately if 
contaminated.  NNSA notes the commentor’s opinion regarding the need 
to install a low-head weir in Pueblo canyons.

254-15 The currently operational Los Alamos County Landfill will be closed 
under the New Mexico Solid Waste Act.  Following closure, any 
remaining requirements will be addressed under the Consent Order as 
part of investigating and remediating the Upper Sandia Canyon Aggregate 
Area.  Under the current schedule, the Investigation Work Plan for the 
Upper Sandia Canyon Aggregate Area (including proposed groundwater 

Commentor No. 254 (cont’d):  Ron Curry, Secretary, 
State of New Mexico Environment Department

254-11
cont'd

254-12

254-13

254-14

254-15

254-1
cont'd
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monitoring) is due to the New Mexico Environment Department by the 
end of March 2008.  The last paragraph in Chapter 3, Section 3.3.1.2, of 
the SWEIS was revised consistent with this discussion.

254-16 NNSA agrees with the commentor’s suggestion.  Chapter 4, 
Section 4.2.3.1, was modified to include “improved waste disposal 
methods” as a possible reason for decreasing levels of mercury in soils.

254-17 Chapter 4, Tables 4–7 and 4–9 (previously Tables 4–4 and 4–6), were 
revised to add “Secondary Contact” to the list of designated uses of water 
resources in the LANL region.

254-18 Language was added to the third paragraph of Chapter 4, Section 4.3.1, 
to discuss surface water infiltration into subsurface groundwater.  
Section 4.3.2.2 was revised to address chromium contamination in 
groundwater.

254-19 Although other divisions of groundwater are possible, past and present 
scientists have generally agreed in published documents that there are 
three modes of groundwater occurrence in LANL vicinity:  (1) shallow 
groundwater in canyon-floor alluvium, (2) moderately deep perched 
groundwater in bedrock units of the vadose zone, and (3) deep 
groundwater.  The SWEIS uses these common modes of groundwater 
occurrence.

254-20 The fourth paragraph in Chapter 4, Section 4.3.2, explains that the 
intermediate perched groundwater in the Puye Formation and the 
Cerros del Rio Basalt is recharged from the “overlying perched alluvial 
groundwater.”

254-21 The fifth paragraph in Chapter 4, Section 4.3.2, states that intermediate 
perched groundwater occurs in Water Canyon and in canyons on the 
eastern flanks of the Sierra de los Valles.  This statement includes the 
canyons referenced in the comment.

254-22 A reference to Appendix E, Section E.6.2.2, was added to the discussion 
of intermediate perched water in Chapter 4, Section 4.3.2.  Section E.6.2.2 
provides more detail on the occurrence of perched water.

Commentor No. 254 (cont’d):  Ron Curry, Secretary, 
State of New Mexico Environment Department

254-16

254-2
cont'd

254-17
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254-19

254-20

254-21

254-22
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254-23 Appendix E, Section E.6.2.3, describes sources of recharge to the regional 
groundwater.  Recharge to the regional aquifer by wet canyons upgradient 
from LANL has no bearing on possible contamination by LANL activities.

254-24 The sentence was changed to state that none of these perched water zones 
(shallow or intermediate) provides enough water to be suitable as a source 
of drinking water for municipalities.

254-25 LANL staff agrees that the Bandelier Tuff is also conducive to lateral 
and vertical flow under certain conditions.  Appendix E, Section E.6.3, 
discusses the hydrologic characteristics of the Bandelier Tuff.  A reference 
to Section E.6.3 was inserted into the text of Chapter 4, Section 4.3.2.

254-26 Appendix E, Section E.5.2, discusses the alluvium on the floors of canyons 
that begin in the mountain areas west of LANL.  The alluvium there 
consists of detritus from the Bandelier Tuff and Tschicoma Formation.  
Section E.5.1 describes the Tschicoma Formation as thick dacite and low-
silica rhyolite lava flows.

254-27 The text in Chapter 4, Section 4.3.2, was revised to more explicitly 
acknowledge the water quality standards used to assess radioactive 
constituents in groundwater.

254-28 The text in Chapter 4, Section 4.3.2, is based on the rationale that perched 
aquifers occur where there is some type of impermeable barrier preventing 
downward percolation through unsaturated rock to the deep regional 
aquifer.  Therefore, movement of waterborne contaminants will be slow.  
The second paragraph of Appendix E, Section E.6.2.2, provides more 
information on perched aquifers.

254-29 Appendix E, Section E.7.1.1, provides more information on tritium 
concentrations in groundwater.  Note that tritium concentrations of 100 to 
200 picocuries per liter are a very small percentage (0.5 to 1 percent) of 
the drinking water maximum contaminant level of 20,000 picocuries per 
liter.

 The drinking water in the Los Alamos area has not been adversely 
impacted by DOE actions.  All drinking water produced by the Los 
Alamos County water supply system meets Federal and state drinking 
water requirements.  Low levels of tritium and perchlorate (levels below 

Commentor No. 254 (cont’d):  Ron Curry, Secretary, 
State of New Mexico Environment Department

254-23

254-22
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current or proposed drinking water standards) have been detected since 
2000 in one water supply well (Otowi 1) that is not currently used in the 
county drinking water system.  Refer to Section 2.5, Water Resources, of 
this CRD for more information.

254-30 Chapter 4, Section 4.3.2.2, describes the recent discovery of chromium 
in some intermediate and regional aquifer wells within the Mortandad, 
Los Alamos, and Sandia watersheds.  Chromium contamination was not 
detected in water supply wells.  An interim measures investigation was 
conducted by NNSA and reported in November 2006, in accordance with 
Consent Order requirements.  The interim measures investigation report 
describes work to be performed to address chromium contamination in the 
groundwater at LANL and to ensure the protection of drinking water while 
long-term measures are evaluated and implemented.  Where the LANL 
interim measures investigation report refers to “chromium contamination,” 
it means all forms of chromium, not just hexavalent chromium.

254-31 “Spills” was added to the list of sediment transport mechanisms in 
Chapter 4, Section 4.3.1.5.

254-32 Chapter 4, Section 4.12, was revised to indicate that the remaining sites 
are being addressed, a process expected to be completed in 2015.

254-33 NNSA agrees that some legacy contaminants in the soil or in canyon 
bottoms can be remobilized when events increase infiltration.  Chemicals 
such as tritium, perchlorate, and nitrates move easily through hydraulically 
conductive materials, but some constituents such as uranium, strontium, 
and barium can undergo adsorption to rock matrix surfaces, be absorbed 
into the structure of the minerals that are present, or undergo precipitation-
dissolution processes, reduction-oxidation processes, or radioactive 
decay.  Discussions in Chapter 4, Section 4.3.1.2, Industrial Effluents; 
Section 4.3.1.6, Floodplains; and Section 4.3.1.7, Overview of Cerro 
Grande Fire Impacts; show that NNSA is committed to reducing the 
amounts of effluent and increasing effluent quality.  In past years, effluent 
discharges and concentrations of contaminants in the effluent have 
declined.
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254-34 LANL staff agrees that groundwater may recharge the alluvial aquifer, as 
stated in the comment.  The term “mode” is used in the SWEIS to describe 
a manifestation (occurrence).  In this case, groundwater at LANL occurs 
in the alluvium (alluvial aquifer), in the vadose zone as a result of changes 
in permeability (perched water), or in the regional aquifer.  The mode 
described by the commentor is a recharge process or mechanism.

254-35 Appendix E, Section E.6.2.1, was modified to include perennial springs as 
a source of recharge to the alluvial aquifer.

254-36 Appendix E, Section E.6.2.1, was changed to read, “The alluvium is 
derived from the mountains to the west and from rocks that have been 
incised by the ephemeral and intermittent streams that formed the 
canyons,” (note: parts of some canyon streams have perennial flow).

254-37 The word “usually” was deleted from the referenced sentence in 
Appendix E, Section E.6.2.2.

254-38 The sentence was changed to read, “…Qbog and Qbo, respectively.”

254-39 The Qbt 3 and Qbt 4 units are the youngest members of the Tschirege 
Member present in the upper reach of Pajarito Canyon near the Pajarito 
Fault Zone on the western edge of the LANL boundary, mostly upgradient 
of the LANL effluent discharge points.  The LANL 1998 reference cited 
by the commentor makes no mention of the significance of these units in 
terms of transmitting contaminants.

254-40 Appendix E, Section E.7.1.1, states that effluent releases impact alluvial 
and perched groundwater.  Section E.7.1 and Chapter 4, Section 4.3.2, 
discuss natural characteristics that may inhibit contamination movement 
from perched groundwater.
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254-41 The sentence questioned by the commentor was changed to clarify the 
intent by adding more context.  It now reads, “Little contamination from 
the perched groundwater zones under the mesas reaches the deep regional 
groundwater because the perched water  is separated from the deep aquifer 
by hundreds of feet of unsaturated rock.”

254-42 The 2005 LANL environmental surveillance report presents data on 
an analytical method of tritium detection that can detect tritium in 
groundwater at concentrations smaller than 100 picocuries per liter.  The 
2005 environmental surveillance data show a number of tritium detections 
in groundwater in Los Alamos Canyon that are smaller than 100 picocuries 
per liter.  All tritium detections in groundwater continue to be well below 
the drinking water maximum contaminant level of 20,000 picocuries per 
liter.  The Final SWEIS was updated to include information from the 2005 
LANL environmental surveillance report.

254-43 As defined in Appendix E, the perched water zones are not extensive in 
nature.  There are three “modes” of groundwater: alluvial, perched, and 
regional.  Contaminants present in the alluvial groundwater will reach 
perched zones if the zones are in the path of the water flowing downward 
through the low permeability bases of the alluvial aquifers in the canyons, 
or if the alluvial aquifer laterally intersects a perched zone.

254-44 The text noted by the commentor (in the 6th paragraph) was changed to 
read, “Recharge through these rocks to the regional aquifer occurs over 
a longer time than under the alluvial aquifers.  Contaminants are found 
below alluvial groundwater in canyon bottoms or in perched water below 
mesa-tops where large amounts of effluents had been discharged to the 
surface impoundments.”

254-45 Prior to the statistic questioned by the commentor, the text states, “Some 
high [tritium] values are found in conjunction with effluent discharges….”  
It is likely that these effluent discharges are part of the surface water 
component that produces the elevated tritium readings.

254-46 The sentences identified by the commentor in Appendix E, Section E.7.2, 
are general statements about the occurrence of surface water that are 
intended to help the reader understand the model.  In Section E.6.2.1, 
Alluvial Groundwater, first paragraph, the second sentence was changed to 
include “perennial springs.”

Commentor No. 254 (cont’d):  Ron Curry, Secretary, 
State of New Mexico Environment Department
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254-47 NNSA notes the commentor’s statement; however, at the time the SWEIS 
was prepared, the LANL Consent Order deliverables-tracking database 
indicated June 30, 2011, as the due date for transmitting the MDA L 
Remedy Completion Report to the New Mexico Environment Department.

254-48 The text in Appendix I, Section I.2.2.2, was revised to include other 
reasons for schedule changes.

254-49 The results of the 1995 investigation do not indicate the presence of 
a perched aquifer at the MDA L site.  The presence of wet cuttings in 
a borehole does not confirm the presence of a perched aquifer.  The 
log for borehole 54-01016 indicates that 1 cup of water was recovered 
from the borehole at MDA L during drilling one day, and no water was 
produced the next day.  One porous cup lysimeter was installed at the 
depth of saturation, and two were installed at deeper depths.  No water 
was produced from any of the three lysimeters in quarterly sampling.  
Therefore, to date, there is no indication of a perched aquifer.  In addition, 
the results of investigations required by the Consent Order and submitted 
to the New Mexico Environment Department in September 2005 did 
not indicate any perched groundwater zones to a depth of 660 feet 
(201 meters).  Appendix I, Section I.2.5.5.3, was revised consistent with 
this discussion.

254-50 Appendix I, Section I.2.6, was revised to specify that the Consent Order 
also contains requirements for reporting newly discovered releases from 
solid waste management units and areas of concern, and that aggregate-
area-specific investigation reports must be submitted by the dates specified 
in the approved investigation work plans.

254-51 The completion date for the Airport Landfill was changed to April 5, 2007.  
The discussion of MDA H was revised in Appendix I, Sections I.2.5.5.2, 
I.3.3.2.2.2, and I.3.3.2.4.3, to indicate that a new date for completion of 
remediation is pending the collection and evaluation of additional data and 
the selection of a remedy.  At the time the SWEIS was prepared, the LANL 
Consent Order deliverables-tracking database indicated June 30, 2011, 
as the due date for transmitting the MDA L remedy completion report 
to the New Mexico Environment Department.  A footnote was added 
to Appendix I, Table I–52, stating that current plans call for complete 
removal of waste from MDA B, and that a new due date for the remedy 
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completion report for MDA B is pending New Mexico Environment 
Department approval of the scope and schedule of a revised investigation 
and remediation work plan for MDA B.  Appendix I, Section I.3.3.2.2.2 
and Tables I–45 and I–46, also were modified to reflect NNSA’s current 
plans for MDA B.  The revised work plan (LANL 2006i) was submitted 
to the New Mexico Environment Department on October 13, 2006, and 
presents the most current scope and schedule status for investigation 
and remediation of MDA B.  The scope and schedule proposed to the 
New Mexico Environment Department includes a proposed fieldwork 
start in January 2008 and completion of sampling, characterization, and 
restoration by early 2010.  Revisions to Appendix I, Table I–61, were 
made consistent with this discussion.

254-52 The quantities of waste listed in the text and tables in Appendix I, 
Section I.3.3.2.4.2, are based on conservative assumptions about the 
quantities and radiological characteristics of wastes generated from 
complete removal of wastes from MDA B.  More recent projections 
of waste resulting from MDA B waste removal are contained in the 
October 2006 revised MDA B work plan and are summarized in a revised 
Section I.3.3.2.7.  The total volume of waste estimated in the work plan 
and presented in Section I.3.3.2.7 is bounded by the conservative waste 
estimates used in the SWEIS analysis.  Section I.3.3.2.7 was revised, 
however, to reflect the scope and schedule of the October 2006 revised 
MDA B work plan.  The scope and schedule proposed in this work plan 
reflects the most current proposals for investigation and remediation 
of MDA B, and the work plan is awaiting New Mexico Environment 
Department approval under the Consent Order.  Section I.2.5.2.4 was 
revised based on information from the MDA U investigation report 
referenced by the commentor and the September 28, 2006, approval of 
the report by the New Mexico Environment Department.  Appendix I, 
Tables I–45, I–46, I–54, and I–55, and Section I.3.3.2.4.2, also were 
footnoted or revised based on the referenced MDA U investigation report 
and approval.

254-53 The statement referenced by the commentor was revised to clarify the 
distinction between MDA G and earlier MDAs that received both solid 
wastes and contaminated materials.  The radioactive wastes disposed of at 
MDA G contained RCRA hazardous constituents, but with the exception 
of certain wastes disposed of at Pit 29 and Shaft 124, were not RCRA 
hazardous wastes.

Commentor No. 254 (cont’d):  Ron Curry, Secretary, 
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254-54 A brief discussion of the groundwater hydrology system in the LANL area, 
including the presence of perched groundwater, is presented in Appendix I, 
Section I.4.3.  Additional information about the groundwater regime at 
LANL is presented in Chapter 4, Section 4.3.2, and Appendix E.

254-55 The groundwater monitoring information in Chapter 4, Section 4.3.2, 
was updated.  In addition, Appendix I, Section I.2.5.5.1, was updated 
to summarize the results of the 2005 MDA G investigation report 
(LANL 2005c) and to acknowledge the July 26, 2006, New Mexico 
Environment Department notice of disapproval of this report and LANL’s 
response.  In response to a September 13, 2006 letter from the New 
Mexico Environment Department, LANL staff plans to extend the depth 
of a borehole downgradient of the active tritium disposal shafts to the 
basalt layer and to install monitoring equipment to sample for tritium.  
Monitoring results will be reported to the New Mexico Environment 
Department in the update to the MDA G investigation report.

254-56 The sentence was edited to improve readability.

254-57 The purpose of the cited portion of Appendix I, Section I.5.3.1.2, is to 
illustrate how dry mesa conditions can change when the water balance is 
perturbed.  Section I.5.3.1.2 was modified to reference past incidents of 
standing water in Core Hole 2, the official abandonment of Core Hole 2 
as part of an interim measure in 1989 and 1999, and the backfilling of the 
hydrodynamic shafts with sand and crushed tuff.  Additional information 
about Core Hole 2 was added to Section I.2.5.3, which addresses the 
1989–1999 interim measure in more detail, as well as the continued 
monitoring of soil moisture at selected MDA AB sites under the Consent 
Order.  MDA AB boreholes indicate higher moisture content than 
undisturbed sites; however, no moisture data are yet available for legacy 
experimental shafts.  MDA AB Investigation and Remediation Work 
Plans for TA-49 are due to the New Mexico Environment Department in 
October 2007.

254-58 Appendix I, Section I.2.5.2.2, was revised to include an updated summary 
of past site investigation programs at MDA B, including the results of field 
investigations that found the average moisture content in soils beneath 
the asphalt to be elevated compared with surrounding surface soils and 
subsurface materials.  Nonetheless, it is unlikely that the elevated soil 
moisture is associated with groundwater.  At the conclusion of excavation 
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activities at MDA B, a sampling and analysis plan will be submitted to 
the New Mexico Environment Department for review and approval.  The 
sampling and analysis plan will propose appropriate characterization 
that may be required to address post-remediation site conditions and the 
potential for any residual contamination.

254-59 The estimates for routine operational waste generation in this SWEIS are 
based on projections in the 1999 SWEIS that were increased as necessary 
for this SWEIS based on actual generation rates and recent waste 
generation forecasts.  The values presented in Chapter 5, Tables 5–39, 
5–42, and 5–47, are meant to bound the operational waste that could be 
generated for each alternative.  In addition, the analyses in this SWEIS 
project waste generation from environmental remediation, construction, 
and DD&D activities.  Tables 5–41, 5–44, and 5–49 present projected 
waste volumes from all sources under each of the proposed SWEIS 
alternatives.  Table 5–37 compares waste generation across all alternatives.  
Section 5.10 and Appendix K of this SWEIS present the projected impacts, 
including those that may occur from accidents, from waste transportation 
under all SWEIS alternatives.

 Sufficient offsite treatment and disposal capacity exists for all solid and 
chemical wastes that may be generated.  Onsite disposal capacity for low-
level radioactive waste may be sufficient, depending on the actual volumes 
generated by remediation and DD&D activities; disposal capacity will 
be supplemented by offsite facilities if needed.  Most of the transuranic 
waste projected under the Expanded Operations Alternative would be 
generated from the assumed removal of transuranic waste disposed before 
1970 from LANL material disposal areas that are subject to the Consent 
Order.  Generation of this waste is uncertain and will depend in part on 
future regulatory decisions by the New Mexico Environment Department.  
WIPP disposal capacity is expected to be sufficient for disposal of all 
retrievably stored waste, including LANL’s current inventory of legacy 
waste, and all newly generated transuranic waste from the DOE Complex 
over the next few decades.  As discussed in Section 5.9.3, no credit was 
taken for LANL waste volume reduction techniques (such as sorting).  It 
is assumed that all of the transuranic waste at LANL could be disposed of 
at WIPP; however, there may not be sufficient space at WIPP for disposal 
of all pre-1970 waste buried across the DOE Complex.  Because future 
decisions about disposal of transuranic waste will be based on the needs 
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of the entire DOE Complex, it is not possible to be definite about the 
disposition of waste from environmental remediation that may or may not 
be generated.  Should any transuranic waste be generated at LANL at a 
time when disposal capacity is not available, the waste would be safely 
stored until disposal capacity became available.  Refer to Section 2.7, 
Waste Management, and Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for more information.

254-60 The NPDES permit number is included in Chapter 6, Table 6-2.  NPDES 
outfall locations were added to Figure 4–12, the map of Watersheds in the 
Los Alamos National Laboratory Region.

254-61 There are LANL programs in place to provide this coordination between 
the Environmental Programs Directorate and the Environment, Safety, 
Health, and Quality Directorate.  There is also a project review process 
that requires subject matter experts on all environmental media, including 
stormwater, to review the regulatory requirements for each project.  
Identifying individual organizations in the SWEIS is not useful because 
organizational changes are frequent at LANL.

254-62 This coordination between the Project Management Services Directorate 
and the Environment, Safety, Health, and Quality Directorate is formalized 
through the project review process.

 If a Stormwater Pollution Prevention Plan is applicable to a construction 
or remediation project, it was developed because the activity is subject 
to requirements of the NPDES Construction General Permit.  Per EPA, 
the goal of this permit is to “plan and implement appropriate pollution 
prevention and control practices for stormwater runoff during the 
construction period.”  The permit’s function is to manage runoff from a 
site.  It does not require “no discharge.”  In fact, if there are no discharges 
from the site, permit coverage is not required.  The NPDES Construction 
General Permit requires that sediment yield and stormwater runoff 
velocity both during and after construction must be equal to or less than 
pre-development values; this is accomplished using appropriate best 
management practices.  Such measures may result in little or no discharge 
of stormwater from a permitted site.
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254-63 NNSA agrees that appropriate best management practices should be 
designed into construction plans.  These construction requirements are 
discussed in Chapter 4, Section 4.3.1.3, National Pollutant Discharge 
Elimination System Stormwater Construction Program, and in 
Appendix G.

254-64 Summary Table S–5, Summary of Environmental Consequences by 
Resource Area, presents the total water demand for each of the three 
SWEIS alternatives under the section Site Infrastructure.  In addition, 
each of the project-specific analyses, which are part of the Expanded 
Operations Alternative, is described in Section S.9.3 of the Summary, 
along with a table summarizing the impacts; water use is presented under 
Socioeconomics and Infrastructure when there would be a change in 
demand caused by the project.  Refer to Chapter 5, Table 5–32, Summary 
of Environmental Consequences, under Site Infrastructure, for changes 
in water demand at the site-wide, TA, and Key-Facility level for each 
alternative.  This table is considered too detailed for inclusion in a 
summary-level discussion.

254-65 The tables in the Summary, Section S.9.3, and in Chapter 3, Section 3.6.3, 
were revised to indicate that possible impacts from a project addressed 
in the SWEIS to a potential release site covered under the Consent Order 
would be addressed through the accelerated cleanup process documented 
in Section VII.F of the Consent Order.

254-66 Table S–14 in the Summary is meant to convey general impacts, not 
to present specific mitigative measures, unless major impacts are 
expected.  Refer to Appendix G, Section G.9.3.2, for more details 
regarding the impacts of stormwater runoff and related mitigation 
measures.  Because the Remote Warehouse and Truck Inspection Station 
Project would impact more than 1 acre (0.4 hectare) of land, it would 
be subject to the requirements of the NPDES Construction General 
Permit.  Permanent stormwater controls would be managed under LANL’s 
Integrated Stormwater Monitoring Program, as described in Chapter 4, 
Section 4.3.1.3.

254-67 Language was added to the second bullet under the third paragraph in 
Chapter 3, Section 3.6.3, to reflect the permits that may be required for 
new projects.
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254-68 The definitions of perennial, ephemeral, and intermittent were modified 
to match the definitions in the New Mexico Surface Water Standards, 
Section 20.6.4.7, New Mexico Administrative Code, more closely.

254-69 In response to the comment, the reference to the aquatic life standards in 
Chapter 4, Section 4.3.1.1, was removed from the statement.  In addition, 
the water quality standards in Tables 4–7 and 4–9 (previously 4–4 and 
4–6)  were updated to reflect the standards recently issued by the New 
Mexico Water Quality Control Commission.  EPA has not yet approved 
these new standards; nevertheless, they are used in the 2005 environmental 
surveillance report and this SWEIS to evaluate water quality data.

254-70 “Spills” are listed as a possible source of surface water impact in 
Chapter 4, Section 4.3.1.1.  Table 4–7 was corrected to reflect the current 
version of New Mexico Administrative Code 20.6.4, which was recently 
issued by the New Mexico Water Quality Control Commission and 
describes acute aquatic life as applicable to intermittent and ephemeral 
waters.  EPA has not yet approved these new standards; nevertheless, they 
are used in the 2005 environmental surveillance report and in this SWEIS 
to evaluate water quality data.  The column heading in Table 4–7 also was 
adjusted to show that this table covers the Pajarito Plateau within LANL 
boundaries.  As this document is a SWEIS for LANL operations, surface 
waters upgradient and north of LANL are not considered relevant.

254-71 The title of Table 4–10 in Chapter 4 of the SWEIS was changed to reflect 
that the concentrations relate to the base flows of the surface waters in 
these canyons.  It was also changed to present a revised measure of water 
quality.  The new title is, “Estimated Average Annual Concentrations 
of Radionuclides in Base Flows in Pueblo and Mortandad Canyons 
Compared with the Biota Concentration Guides.”

254-72 The paragraph indicates that of the 55 outfalls that were predicted to exist 
under all of the alternatives in the 1999 SWEIS, 35 have been removed 
from the NPDES permit and one has been reinstated, resulting in the 
current number of 21 outfalls permitted to discharge under the existing 
NPDES permit.  The actual number of permitted outfalls at LANL 
at the end of 1999, reported in the annual SWEIS Yearbook for 1999 
(LANL 2000), was 36.
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254-73 The citation was added to Chapter 4, Section 4.3.1.3, where human health 
standards are mentioned.

254-74 “Native vegetative planting” was added to the list of best management 
practices in this section.

254-75 Language in this paragraph was revised to indicate that surface waters 
extend offsite to the Rio Grande under certain precipitation and flow 
conditions.

254-76 Chapter 6, Section 6.1, was revised to reflect the most recent NPDES 
Construction General Permit.

254-77 The introductory paragraph in Appendix I, Section I.4.3, was revised to 
include perennial surface water locations.

254-78 A reference was added as suggested.  In addition, the third sentence was 
modified to indicate that little natural recharge occurs along the mesa tops.

254-79 Appendix J, Sections J.1.3.2, J.1.3.3, and J.1.3.4, were revised to add the 
Section 401 Water Quality Certification.

254-80 The compliance rate of 99.75 percent is correct, as documented in 
discharge monitoring reports submitted to EPA and the New Mexico 
Environment Department.  Submission of discharge monitoring reports is 
required on a biannual basis by the LANL NPDES permit.

 Currently, the LANL contractor and the New Mexico Environment 
Department are using a different method (congener method) for outfall 
assessment purposes, but not for enforcement purposes.  The New 
Mexico Environment Department attempted to require the PCB congener 
method in the LANL NPDES permit.  The LANL contractor appealed this 
requirement to the New Mexico Water Quality Control Commission.  A 
motion to stay the appeal was granted by the Commission to allow the 
New Mexico Environment Department and the LANL contractor time to 
work out a potential settlement.

254-81 This statement was revised to reflect the updated water quality standards 
recently issued by the New Mexico Water Quality Control Commission.  
EPA has not yet approved these new standards; nevertheless, they are 
used in the 2005 environmental surveillance report and in this SWEIS to 
evaluate water quality data.
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254-82 Text was revised to reflect that 4 outfalls have permits or permit 
applications.  Outfalls 13S from the TA-46 Sanitary Wastewater Systems 
Plant, 03A027 from the Metropolis Center, and 001 from the Power 
Plant are currently combined into a single groundwater discharge permit.  
The New Mexico Environment Department requested one additional 
groundwater discharge permit application; an application was submitted 
for Outfall 051 from the TA-50 Radioactive Liquid Waste Treatment Plant.  
Though the New Mexico Environment Department may be evaluating 
the need for additional permits, it has not requested additional permit 
applications from LANL; thus there are three permitted outfalls and an 
additional outfall permit in process.

254-83 Estimates of wastewater discharge were provided in Chapter 5, Table 5–5.  
The estimates included a 30 percent increase in cooling tower wastewater 
from the Metropolis Center and a 25 percent increase in wastewater from 
the Radioactive Liquid Waste Treatment Plant due to increased activities 
at facilities producing radioactive wastewater.  Due to elimination of 
discharges from other outfalls, the total discharge under the Expanded 
Operations Alternative is estimated at 268 million gallons (1,014 million 
liters) per year, versus 280 million gallons (1,060 million liters) per year 
under the No Action Alternative.  NNSA will apply for a discharge permit 
for new or altered discharges according to 20.6.2.1210 of the New Mexico 
Administrative Code, if required.

254-84 The SWEIS discusses construction work elements that apply to 
construction activities at LANL in Appendix G.  In addition, Chapter 5, 
Section 5.14, discusses various mitigation measures.  These discussions 
address construction dust control, potential noise mitigation measures, and 
protection of worker health and safety.  DOE recognizes its responsibility 
to implement best management practices to control construction activity 
impacts and to comply with local regulations for controlling these impacts.

254-85 NNSA added a discussion of the applicability of and compliance with the 
National Emission Standard for Hazardous Air Pollutants for asbestos, 
40 CFR Part 61 Subpart M, to Chapter 5, Section 5.4.1.  Demolition and 
renovation activities could employ techniques such as wetting the asbestos 
or using plastic tents to contain and capture the asbestos and other airborne 
particulate during removal.

Commentor No. 254 (cont’d):  Ron Curry, Secretary, 
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254-86 The increase in explosives processing activity would result from the 
increased processing of mock explosives.  Chapter 5, Section 5.4.1.3, 
was revised to indicate the primary pollutants from explosives processing 
and the applicable permit limits.  Chapter 4, Section 4.4.2.1, was revised 
to explain which pollutant emissions at LANL are regulated under New 
Source Performance Standards and National Emission Standard for 
Hazardous Air Pollutants regulations and to add a table showing emissions 
limitations in the current operating permit.  In addition, a list of chemicals 
that were purchased for LANL operations in 2004 and could be emitted to 
the air during operations was added to Appendix B.

Commentor No. 254 (cont’d):  Ron Curry, Secretary, 
State of New Mexico Environment Department
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255-1 NNSA notes the commentor’s opposition to increased production of 
plutonium pits, increasing storage of plutonium, and disposal of waste 
in unlined trenches.  Storage of up to 7.3 tons of plutonium is proposed 
in the No Action Alternative (and the other alternatives) and does not 
represent an increase in the amount of plutonium to be stored at LANL.  
Low-level radioactive waste is disposed at LANL in a facility authorized 
for operation pursuant to DOE Order 435.1.  This authorization was based 
on a performance assessment and composite analysis prepared in 1997 that 
provides reasonable assurance that disposal in TA-54 would not result in 
contamination that would be a threat to the public.  The future use of lined 
rather than unlined pits for low-level radioactive waste disposal is under 
evaluation through an update to the Area G performance assessment and 
composite analysis.  The performance assessment and composite analysis 
will guide decisions regarding operational procedures and waste disposal.  
The SWEIS considers impacts from the use of unlined pits as its No 
Action Alternative baseline.  Refer to Section 2.7, Waste Management, of 
this CRD for more information.

Commentor No. 255:   Gabrielle Petrissans

September 22, 2006

Hi,
My name is Gabrielle Petrissans.  I am a resident of Santa Fe, New 
Mexico.  I’m calling to oppose the increased plutonium pit activity up at 
Los Alamos National Laboratory.
I am also opposed to increasing plutonium storage to 7.3 tons.
I’m also opposed to storing waste in unlined trenches, threatening the 
aquifer.
I will submit a written comment in addition to this.
Thank you so much.  My number is XXX-XXXX.

255-1
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256-1 NNSA notes the commentor’s concerns regarding the development of 
newer nuclear weapons and the location of LANL.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.  The relocation of LANL is not within the scope of this 
SWEIS.

Commentor No. 256:   Anonymous

September 22, 2006

I have worked at the Berkley U.C. lab with other physicists and know that 
many share my feelings.  The idea of developing newer nuclear weapons 
and the safety factor up at Los Alamos, we are well aware of.
It’s a terrible future for everyone to elaborate on these nuclear weapons 
and Los Alamos not only should clean up, but move out of forested areas.  
The government has plenty of other desert areas in White Sand and Nevada 
to produce this...used to produce these follies.
I’m very concerned.  My number is XXX-XXXX, although you do not 
need to call.
It leaves one quite angry and what’s happening.
Thank you very much.

256-1
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257-1 NNSA notes the commentor’s opposition to the expanded plutonium pit 
production at LANL and concerns about storage and disposal of wastes, 
water pollution, worker safety, and public health effects in light of LANL’s 
location near earthquake fault lines.  The environmental impacts of waste 
generation and disposal, and any impacts to water resources, worker 
safety, and public health are addressed in Chapter 5 of the SWEIS.  Refer 
to Section 2.7, Waste Management, of this CRD for more information 
on waste management activities at LANL.  Seismic activity and the 
current understanding of earthquake faults are addressed in Chapter 4 of 
the SWEIS.  Work performed at LANL and new construction activities 
are subject to DOE orders and standards for seismic concerns.  Different 
construction requirements are imposed for new structures based on their 
proposed location relative to known fault lines, and in accordance with 
the planned future use of the structure.  Existing LANL structures may be 
retrofitted and upgraded, as necessary and appropriate based on their use, 
to meet current seismic standards if it is determined that they are at risk.

257-2 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

Commentor No. 257:   Mellis I. Schmidt, Ph.D.

257-1

257-2
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258-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative and concerns about proliferation of nuclear weapons.  The 
potential environmental, health, and safety impacts of the continued 
operation of LANL under the three proposed alternatives are analyzed 
in Chapter 5 of the SWEIS, including management of radioactive 
and chemical wastes, monitoring of air emissions, and treatment or 
monitoring of wastewater discharged through National Pollutant Discharge 
Elimination System-permitted outfalls.  The commentor is correct that 
the Expanded Operations Alternative would result in greater amounts of 
radioactive and chemical waste as well as increased air emissions and 
wastewater discharges; but, as demonstrated in the SWEIS, these increases 
can be safely managed.  It should be noted that treated effluents do not 
normally flow directly into the Rio Grande; surface waters may reach 
the river a few times a year during large precipitation events.  Refer to 
Section 2.6, Offsite Contamination, of this CRD for more information.

258-2 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Chapter 1, Section 1.4 states 
that the NNSA Administrator could choose to implement the alternatives 
either in whole or in part, and that NNSA intends to implement actions 
necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed for the Expanded Operations 
Alternative.  Refer to Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD for more 
information.

258-3 Although Appendix I of the SWEIS evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions about 
environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the New Mexico 
Environment Department for the Consent Order, and of DOE.  To arrive 
at a decision about remediating a contaminated site, several alternative 
remedies may be considered such as containment in place, treatment, 
or removal.  Any remedy selected for a site requiring environmental 

Commentor No. 258:   Joseph Parko

258-1

258-2

258-3

258-4
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restoration must be protective of human health and the environment, 
and attain applicable cleanup standards including those for ground and 
surface waters and soil.  If the site is to remain under DOE ownership, 
then cleanup standards commensurate with a restricted type of land use 
may be used, provided that offsite areas are protected.  If the site is to 
be released for unrestricted access by the public, then the site would 
need to meet cleanup standards for unrestricted release.  Decisions 
about cleanup of sites subject to the Consent Order will be made by the 
New Mexico Environment Department in accordance with the cleanup 
and screening levels documented in Section VIII of the Consent Order.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information.

258-4 Reference to a modern pit facility in the draft SWEIS was in the context 
of ensuring that reasonably foreseeable future actions were addressed in 
accordance with the Council on Environmental Quality NEPA regulations 
regarding cumulative impacts.  The SWEIS alternatives addressing 
operational levels for the next 5 years limit the level of pit production 
to 50 certified pits per year, which may require production of as many 
as 80 pits (Expanded Operations Alternative).  In October 2006, NNSA 
issued a Notice of Intent to prepare a Supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement – Complex 2030 (71 FR 61731).  In addition to announcing 
its intent to prepare a Supplemental Programmatic EIS to assess the 
environmental impacts from the continued transformation of the nuclear 
weapons complex, NNSA announced cancellation of the previously 
planned Supplemental Programmatic Environmental Impact Statement 
on Stockpile Stewardship and Management for a Modern Pit Facility 
(DOE/EIS-236-S2) (71 FR 61731).  The final SWEIS does not include 
reference to a modern pit facility.  In discharging its Stockpile Stewardship 
responsibilities, NNSA is not violating the Nuclear Nonproliferation 
Treaty.  Please refer to Sections 2.1, Opposition to Nuclear Weapons and 
Pit Production, 2.2, National Environmental Policy Act (NEPA) Process, 
and 2.4, Modernization of the Nuclear Weapons Complex, of this CRD for 
more information.

258-5 Although a pollution prevention and waste minimization program has been 
instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), operation 
of LANL in support of DOE’s core missions will cause the generation 

Commentor No. 258 (cont’d):  Joseph Parko

258-4
cont'd

258-5

258-6

258-7

258-8
258-7
cont'd
258-8
cont'd
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of waste that NNSA intends to safely manage as it continues to address 
existing waste in storage.  Nearly all of the stored waste at LANL consists 
of legacy transuranic waste that is stored above ground within domes in 
TA-54.  Most of this waste was originally stored below grade, but was 
retrieved and placed in an above-ground, inspectable configuration as 
required by the New Mexico Environment Department.  NNSA is working 
to prepare all stored and newly generated transuranic waste for shipment 
to WIPP.  Shipment rates for 2006 have increased significantly over past 
years.  Refer to Section 2.7, Waste Management, of this CRD for more 
information.

258-6 The Defense Nuclear Facilities Safety Board does not regulate nor 
authorize operation of facilities at LANL.  Its function, as mandated 
by Congress, is to provide independent safety oversight of the NNSA 
nuclear weapons complex.  As in the case of all NNSA nuclear weapons 
complex sites, the Defense Nuclear Facilities Safety Board reviews safety 
issues and prepares reports regarding the safety of nuclear weapons 
complex facilities, which are submitted to NNSA.  NNSA and the LANL 
contractor have reviewed Defense Nuclear Facilities Safety Board 
reports and responded with commitments to update and improve safety 
basis documentation.  The Los Alamos Site Office Safety Authorization 
Basis Team assures the development and approval of adequate controls 
in support of safe operations at LANL.  All LANL facility operations 
are based on authorization and approval by NNSA following NNSA’s 
evaluation of the acceptability of existing relevant safety documentation.  
Reports and recommendations made by the Defense Nuclear Facilities 
Safety Board that are relevant to NEPA are taken into account in analyses 
in the SWEIS.  Refer to Section 2.13, Recommendations of the Defense 
Nuclear Facilities Safety Board, of this CRD for more information.

 Seismic characteristics of the LANL environment are described in 
Chapter 4, Section 4.2.2.3, of the SWEIS.  Chapter 5, Section 5.12 
presents the estimated human health impacts from postulated facility 
accidents, including earthquakes.  Over the years, based on new 
seismic information or changed requirements, NNSA has evaluated 
the survivability of LANL buildings and structures and implemented 
mitigation measures in terms of structural upgrades, reduction of 
hazardous materials inventories, or replacement of the structures to reduce 
the potential for harm to the workforce and the public.  Construction 

Commentor No. 258 (cont’d):  Joseph Parko

258-10

258-9
cont'd

258-11

258-12
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Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-448

7/9/2007

requirements are imposed for new structures in accordance with the site 
locations relative to known fault lines, and in accordance with the planned 
future use of the structure.  For proposed new buildings, safety studies in 
the form of hazards assessment documents that take into account the most 
current seismic information are prepared to fully address a comprehensive 
set of accident risks.  The results of these safety studies are incorporated 
into facility design and operations to ensure protection of the health and 
safety of workers and the public.

258-7 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12 and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard from the 2007 
seismic hazard analysis report.

258-8 The SWEIS makes use of current, accepted, and well-documented 
scientific models and data that have been, and continue to be widely 
used to analyze environmental impacts for the purpose of compliance 
with NEPA.  The analysis methods used are essentially the same as were 
used in preparation of several DOE environmental impact statements 
that have recently been published in final form or have been reviewed, in 
draft, by the public.  In general, the data, models, assumptions, and other 
information used in the SWEIS are drawn from published sources and 
have been subjected to scientific peer review.  Chapter 7 of the SWEIS and 
each of the Appendices lists the documented sources of information and 
models used in the analyses.

Commentor No. 258 (cont’d):  Joseph Parko
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 The SWEIS presents an independent assessment of public health impacts 
from contaminants in the LANL environment.  The SWEIS does not rely 
on the Agency for Toxic Substances and Disease Registry (ATSDR) Public 
Health Assessment in any specific way for its conclusions.  The ATSDR 
is the Federal agency responsible (under the 1986 amendments to the 
Superfund law) for conducting Public Health Assessments at each site 
on the U.S. Environmental Protection Agency (EPA) National Priorities 
List.  It is thus appropriate for the SWEIS to acknowledge the conclusions 
of the LANL Public Health Assessment because the Public Health 
Assessment is a relevant Federal agency study.  The ATSDR Public Health 
Assessment for LANL was prepared with public oversight and review.  
The Public Health Assessment was finalized and released August 31, 2006 
(ATSDR 2006).  The EPA provided comments on the draft Public Health 
Assessment which were addressed by the ATSDR in the final document.  
Appendix I to the final Public Health Assessment lists the comments on 
the draft that were received from members of the public and other Federal 
agencies and describes how those comments were addressed in the final 
document.

258-9 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 6 years, the LANL 
contractor has a very good record of complying with permit conditions, 
which are set to protect health and safety.  Under all alternatives, LANL 
operations would continue to meet permit conditions designed to protect 
water resources at LANL.  In addition, LANL staff conducts a monitoring 
program (described in Section 4.3.1.5) to detect contamination that has 
resulted from past practices.  In accordance with applicable regulations 
and agreements, LANL staff evaluate and take corrective action for 
occurrences of contamination in groundwater and surface waters at 
LANL.  The water quality standards in Chapter 4, Tables 4–7 and 4–9 
have been updated to reflect standards recently issued by the New 
Mexico Water Quality Control Commission.  The new standards have 
not yet been approved by the U.S. Environmental Protection Agency; 
nevertheless, they are used in the 2005 Environmental Surveillance 
Report (LANL 2006c) and the SWEIS in evaluating water quality data.  
As Table 4–7 demonstrates, LANL surface water data are compared to a 

Commentor No. 258 (cont’d):  Joseph Parko
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variety of standards that legally apply, in order to identify contaminants 
and data trends that could indicate the need for corrective actions.

 In Section 4.3.2.2, it is stated that chromium concentrations between 
375 and 404 parts per billion were detected in two wells in Mortandad 
Canyon.  LANL staff will be conducting further drilling and sampling 
activities to characterize contamination at LANL as stated in the Interim 
Measures Work Plan for Chromium Contamination in Groundwater.  Refer 
to Section 2.5, Water Resources, of this CRD for responses to comments 
regarding chromium contamination in the groundwater.  NNSA notes 
that detection of dioxane was reported to the New Mexico Environment 
Department in July 2006, 1 year after the sample was collected from a 
well in Mortandad Canyon.  The dioxane contamination level is between 
20 parts per billion and 56 parts per billion, below the 61 parts per billion 
EPA risk-based cleanup level established through the Consent Order.  As 
described in Appendix F, statistical analysis shows that perchlorate at most 
LANL locations are below the EPA No Observed Effect Level and New 
Mexico’s screening level.  Only Mortandad and Pueblo Canyons exceed 
the New Mexico limit and only Mortandad Canyon exceeds EPA’s No 
Observed Effect Level.

 NNSA does not agree with the statement that there are over 
1,400 unmonitored discharge sites.  As described in Section 4.3.1.3, 
NNSA had managed stormwater runoff from its solid waste management 
units under a Multisector General Permit Program, and then transitioned 
towards management under an individual National Pollutant Discharge 
Elimination System industrial activity permit.

 DOE and Los Alamos County have combined water rights of 1,806 million 
gallons (6,836 million liters) per year, of which 542 million gallons 
(2,050 million liters) per year are allotted to DOE.  In recent years, the 
largest amount of water used by DOE and the County was 1,515 million 
gallons (5,735 million liters) in 2000, when the Cerro Grande Fire 
occurred.  As shown in Table 4–43 and discussed in Section 5.8.2, LANL 
water usage has been and is expected to remain below its 542 million 
gallons (2,050 million liters) per year allotment.

 Decisions about environmental restoration will be made in accordance 
with established regulatory standards and processes, including those of 

Commentor No. 258 (cont’d):  Joseph Parko
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the State of New Mexico for the Consent Order.  The intent of the SWEIS 
is not to prejudge these decisions but to provide environmental impact 
information to be used for the decision-making process, and for the benefit 
of the reader regarding potential remediation action options.  Several 
alternative remedies may be considered for a contaminated site, including 
containment in place, treatment, removal, or other remedies.  Any remedy 
selected for a site requiring environmental restoration must meet several 
criteria including protection of human health and the environment, and 
attainment of applicable cleanup standards considering the designated 
future use of the site.  Decisions about the appropriate levels of cleanup 
for sites subject to the Consent Order will be made by the State of New 
Mexico considering applicable groundwater and surface water quality 
standards.  As indicated in Chapter 1, Section 1.4, of the SWEIS, NNSA 
intends to implement actions necessary to comply with the Consent Order 
regardless of whether it implements other actions analyzed in the SWEIS.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information.

258-10 Please refer to Section 2.10, Depleted Uranium and the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) Facility, of this CRD 
for more information on how LANL staff ensures the safety of high 
explosives testing and the use of depleted uranium, as well as LANL’s 
monitoring program.

258-11 All LANL operations, regardless of when they began, comply with 
applicable state (New Mexico Air Quality Control Act) and Federal (Clean 
Air Act, Toxic Substances Control Act) laws and regulations to protect 
public health and safety and have valid permits as described in Chapter 6, 
of the SWEIS.  The LANL contractor complies with its Clean Air Act, 
Title V operating permit which includes requirements for monitoring air 
pollutant emissions from sources at LANL and recordkeeping for these 
sources.  Current air sampling programs at LANL include ambient non-
radiological air monitoring, an ambient radiological air sampling network 
called AIRNET, and stack sampling for radionuclides, as described in 
Chapter 4, Sections 4.4.2.3 and 4.4.3.1.  The LANL contractor evaluates 
the results from these programs and makes changes in the sampling 
locations and constituents as appropriate.  LANSCE does have the 
highest amount of radionuclide air emissions at the site.  As discussed 

Commentor No. 258 (cont’d):  Joseph Parko
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in Chapter 5, Section 5.6, if necessary, operational controls at LANSCE 
would limit the dose to the maximally exposed offsite individual from 
air emissions to 7.5 millirem per year to ensure compliance with the 
40 CFR Part 61 (National Emission Standards for Hazardous Air 
Pollutants) limit of 10 millirem per year.

258-12 The cumulative impacts of the Expanded Operations Alternative for 
electricity, water, and natural gas demands are evaluated and discussed 
in Chapter 5, Section 5.13, Cumulative Impacts, under Infrastructure.  
Although not anticipated, future expansion of the LANL infrastructure 
to supply additional electricity, water, or natural gas, would be preceded 
by appropriate environmental documentation.  Changes made to the 
offsite infrastructure to meet LANL demands would be required to meet 
applicable state and federal environmental regulations.

258-13 NNSA notes the commentor’s statement that Congress must change 
LANL’s mission.  In addition to LANL’s primary mission of supporting 
the Stockpile Stewardship Program, research is conducted in areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS as part of the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.

Commentor No. 258 (cont’d):  Joseph Parko
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259-1 NNSA understands that there are events unique to the Pueblos that could 
interfere with their participation in a public comment process.  NNSA 
believes that the process implemented for public input on the Draft 
LANL SWEIS provided reasonable accommodation for such events.  The 
comment period was extended from 60 to 75 days, and people of the 
northern New Mexico Pueblos, including the Pueblo of San Ildefonso, 
were invited to a special briefing on the Draft LANL SWEIS about 
3 weeks after it was issued.  Refer to Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information on the 
review and comment process for this SWEIS.

259-2 NNSA included the analyses of studies not sponsored by NNSA or DOE 
in the SWEIS when appropriate and available.  For example, Chapter 4, 
Section 4.6.1, of the SWEIS includes discussion of the Public Health 
Assessment of LANL prepared by the Agency for Toxic Substances and 
Disease Registry (ATSDR 2006), as well as the Analysis of Exposure and 
Risks to the Public from Radionuclides and Chemicals Released by the 
Cerro Grande Fire at Los Alamos sponsored by the State of New Mexico 
(RAC 2002).

259-3 NNSA notes the commentor’s desires regarding the mission of LANL.  
LANL scientists currently conduct research in areas such as renewable 
energy and global climate change and support nonproliferation programs 
in addition to their efforts in support of LANL’s Stockpile Stewardship 
mission.  Refer to Section 2.3, Alternative Missions, of this CRD for more 
information.

 NNSA does not consider compliance with the Consent Order to be 
optional and is not linking Consent Order compliance with decisions about 
pit production, proposed new projects or activities, increased operational 
levels, or waste generated from other LANL activities.  Chapter 1, 
Section 1.3, of the SWEIS defines the three alternatives and explains 
why activities to comply with the Consent Order are included only under 
the Expanded Operations Alternative.  Section 1.4 states that the NNSA 
Administrator could choose to implement the alternatives either in whole 
or in part, and that NNSA intends to implement actions necessary to 
comply with the Consent Order regardless of whether other actions in the 
Expanded Operations Alternative are implemented.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

Commentor No. 259:   Kathy Wan Povi Sanchez, Spokesperson, 
for the Sanchez Families and Others

259-1

259-2

259-3
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259-4 The SWEIS presents an independent assessment of public health 
impacts of contaminants in the LANL environment.  The Agency 
for Toxic Substances and Disease Registry (ATSDR) is the Federal 
agency responsible (under the 1986 amendments to the Superfund 
law) for conducting public health assessments at each site on the EPA 
National Priorities List.  The Public Health Assessment of LANL is a 
therefore a relevant Federal agency study, and it is appropriate that the 
SWEIS acknowledge its conclusions.  The SWEIS does not rely on the 
ATSDR Public Health Assessment of LANL in any specific way for its 
conclusions.  The Public Health Assessment of LANL examined data 
from 1980 through 2001, whereas the SWEIS evaluates health data 
through 2005 and projects impacts from operations over the next 5 years.  
EPA did not reject the draft Public Health Assessment; however, it did 
submit comments.  As detailed in Appendix I to the final Public Health 
Assessment (released August 31, 2006), EPA comments on the draft were 
addressed by the ATSDR in the final document and the results of the study 
remain unchanged (ATSDR 2006).

259-5 NNSA recognizes the presence of volcanic activity, and seismic and 
geologic features in and around LANL, as discussed in Chapter 4, 
Sections 4.2.2.2 and 4.2.2.3, of the SWEIS, and conducts ongoing studies 
to update the large base of research in this area.  These studies are focused 
on continuously improving the understanding of the seismic setting at 
LANL.  Thus far, the seismic events that have been observed fall within 
the range of safe operations for LANL facilities.  An update to the seismic 
hazard analysis was completed in 2007.  Seismic activity at LANL is 
described in Chapter 4, Section 4.2.2.3 and in the 2007 seismic hazard 
analysis report (LANL 2007).  The estimated human health impacts 
from postulated facility accidents at LANL, including earthquakes, are 
described in Chapter 5, Section 5.12 and Appendix D, Section D.4.  These 
sections also include a discussion of the significance of the updated 
understanding of seismic hazard from the 2007 seismic hazard analysis 
report.

 The new geological information in the 2007 seismic hazard analysis report 
has been interpreted as indicating that the seismic hazard at LANL is 
greater than previously understood.  The relevance of the seismic hazard 
to facility accidents will undergo a rigorous and thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 

Commentor No. 259 (cont’d):  Kathy Wan Povi Sanchez, Spokesperson, 
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259-3
cont'd

259-4

259-5

259-6

259-7



Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-455

facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 
technically acceptable, provide a basis for continued safe operation of 
facilities.

 Following the NEPA process but prior to the design and operation 
of specific facilities, safety studies in the form of hazard assessment 
documents and safety analysis reports that include seismic concerns and 
take into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks. The results of these 
safety studies would be incorporated into facility design and operations to 
ensure protection of the health and safety of workers and the public.

259-6 Chapter 5, Section 5.11, of the SWEIS was revised to include additional 
information related to environmental justice concerns and to explain why 
NNSA believes that no disproportionately high and adverse environmental 
impacts on minority and low-income populations are expected to result 
from LANL operations.  Dose calculations were performed for minority 
and low-income populations; the results are presented in Chapter 5, 
Tables 5–56 to 5–58, of the SWEIS.  As shown in these tables, the 
collective doses and average individual doses from normal LANL 
operations are very low under all of the alternatives and are not be 
expected to present a significant risk to individuals living nearby.  Refer to 
Section 2.11, Environmental Justice, of this CRD for more information.

259-7 Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding well construction, chromium contamination, and 
groundwater monitoring.  The new LANL contract with Los Alamos 
National Security has incentive fee awards for operating the facility 
in a prudent manner that avoids violations of environmental laws and 
regulations.

259-8 Efforts to consider LANL operational impacts with respect to “special 
pathways” were initiated in the 1990s through the LANL environmental 
cleanup project and the 1999 SWEIS.  The “special pathways” receptor 
was developed to represent Native Americans, Hispanics, and other 
residents whose traditional living habits and diets could increase their 
exposure to environmental contaminants beyond that experienced by 

Commentor No. 259 (cont’d):  Kathy Wan Povi Sanchez, Spokesperson, 
for the Sanchez Families and Others
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the hypothetical “offsite resident.”  Foodstuffs and pathways of specific 
interest include ingestion of game animals, including consumption of 
some organ meats, nongame fish, native vegetation through use of Indian 
Tea (cota), surface water, and incidental ingestion of soil and sediments 
in surface water and from swallowing inhaled dust; these pathways are 
in addition to the meat, milk, produce, water, and sediment consumption 
reflected in the “offsite resident” pathway assumption.  These pathways 
are described in detail in Appendix C of the SWEIS.

 The special pathways analysis was performed again for this SWEIS; 
based on the results, it was determined that a person subsisting on such 
a diet would receive a higher dose than someone who subsisted on a less 
traditional diet, but that the increase in risk as a result of these special 
pathways would not be considered significant.  The annual dose to an 
individual subsisting on all of the special pathways shown in Appendix C, 
Table C–41, of the SWEIS would be between 4.5 and 10.7 millirem per 
year higher due to these special pathways.  For comparison, the average 
resident of northern New Mexico receives a dose of approximately 
400 millirem per year from natural background radiation sources.  The 
average annual dose to those individuals subsisting on all of the special 
pathways would increase by between approximately 1.1 to 2.7 percent due 
to these special pathways.

259-9 NNSA notes the commentor’s concerns regarding increased water use, 
pollutant emissions, and hazardous waste generation under the Expanded 
Operations Alternative, as well as the suggestion that activities related 
to nuclear weapons production at LANL are not necessary.  Cessation 
of LANL’s primary mission activities supporting NNSA’s Stockpile 
Stewardship Program would be counter to national security policy as 
established by Congress and the President, and is therefore not considered 
in the SWEIS.  Although the Expanded Operations Alternative would 
increase water usage, radioactive and chemical waste generation, air 
emissions, and wastewater discharges, as discussed in Chapter 5 of the 
SWEIS, these increases can be safely managed.  LANL’s projected water 
demands under the Expanded Operations Alternative would remain within 
LANL’s water use target ceiling, as discussed in Chapter 5, Section 5.8.  
Refer to Section 2.8, Water Use, of this CRD for more information on 
water use, available water rights, and water supply planning at LANL.

Commentor No. 259 (cont’d):  Kathy Wan Povi Sanchez, Spokesperson, 
for the Sanchez Families and Others
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Commentor No. 259 (cont’d):  Kathy Wan Povi Sanchez, Spokesperson, 
for the Sanchez Families and Others

 Chapter 2, Section 2.2.6, of the SWEIS describes NNSA’s progress in 
conducting its environmental restoration program at LANL.  Since the 
early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Continuation of cleanup activities at a pre-Consent Order level is included 
under the No Action Alternative, while actions necessary to comply 
with the Consent Order are evaluated under the Expanded Operations 
Alternative.  As stated in Chapter 1, Section 1.4, of the SWEIS, however, 
NNSA intends to implement actions necessary to comply with the Consent 
Order regardless of whether other actions in the Expanded Operations 
Alternative are implemented.  See the response to Comment no. 259-3 
above.

259-10 NNSA recognizes that some processes, buildings, and structures at LANL 
should undergo DD&D.  Many of the activities proposed in the SWEIS 
are meant to provide better and safer workplaces.  Analyses in Appendix H 
of the SWEIS evaluate the environmental impacts of DD&D of processes 
and structures in TA-18, TA-21, and TA-54, Area G.  Some or all 
structures in TA-18 may be relocated or removed from this technical area.  
Structures in TA-21 are proposed to be removed to allow remediation of 
material disposition areas and potential release sites in compliance with 
the Consent Order.  Portions of TA-21 are designated for conveyance 
to the County of Los Alamos or for transfer to the U.S. Department of 
the Interior in trust for the Pueblo of San Ildefonso.  In TA-54, Area G, 
processes and structures associated with waste management operations 
are proposed to be removed or relocated to allow closure of MDA G in 
compliance with the Consent Order, as well as closure of certain disposal 
units that are not subject to the Consent Order.  Appendix G of the SWEIS 
evaluates alternatives for replacing old office buildings and replacing or 
refurbishing nuclear facilities to make them safer to operate.

 Cessation of NNSA’s core mission activities would be counter to national 
security policy as established by Congress and the President; therefore, 
ending these activities at LANL is not considered in the LANL SWEIS, as 
discussed in Chapter 5, Section 3.5.  Activities that support other technical 
needs of national importance are also conducted at LANL.
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260-1 The SWEIS presents a summary description of the environmental 
conditions near LANL.  Because of the large volume of information 
characterizing the environment near LANL, the detailed information 
contained in the reference documents is not presented.  Although some 
of the studies suggested by the commentor may have merit and will be 
considered by DOE, the recommended studies are not needed to complete 
the NEPA process.  Refer to Section 2.5, Water Resources, of this CRD 
for responses to comments regarding radionuclide contamination and well 
construction.

260-2 As stated in the Summary and in Chapter 1 of the SWEIS, the issue of 
historical differences in the plutonium inventory is not within the scope 
of the SWEIS.  LANL materials control and accountability procedures 
are conducted in compliance with DOE Orders.  In a letter to the 
president of the Institute for Energy and Environmental Research dated 
February 28, 2006, the NNSA Administrator replied to recent allegations 
of a plutonium accounting discrepancy at LANL (NNSA 2006a).  This 
apparent discrepancy resulted from the use of different tracking and 
reporting procedures by site security and waste management organizations.  
Comparison of the information contained in the two systems cannot be 
used to draw conclusions about the control and accountability of special 
nuclear material.  As described in Chapter 1, mission support work 
assignments to LANL are based on the site’s ability to perform the work; 
the SWEIS analyses will not be used to change LANL’s overall work 
assignment.

260-3 The Final SWEIS was revised to include additional and new groundwater 
information.  Chapter 4, Section 4.3.2; Chapter 5, Section 5.3.2; 
and Appendix F include the changes made to the SWEIS regarding 
groundwater.

 See the previous response to Comment no. 260-2 regarding alleged 
discrepancies in plutonium accounting.

 Regarding the alternatives, only the Expanded Operations Alternative 
proposes expanding pit production.  With respect to the commentor-
suggested alternatives regarding use of other sites, Chapter 1, 
Section 1.4, discusses decisions to be supported by the LANL SWEIS.  In 
October 2006, NNSA issued a Notice of Intent to prepare a Supplement to 
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 Institute for Energy and Environmental Research
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the Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4), which will 
evaluate the continued transformation of the nuclear weapons complex, 
including where mission work will be performed (71 FR 61731).  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.

260-4 LANL operations are conducted in compliance with applicable 
regulations.  As addressed in Chapter 4, Section 4.3.1.3, of the SWEIS, 
stormwater runoff is managed at LANL in accordance with NPDES-
regulated programs, including a Stormwater Permit Program, an integrated 
Stormwater Monitoring Program implemented in response to a 2004 
Federal Facility Compliance Agreement between EPA and DOE, and a 
Construction Stormwater Program.  NNSA intends to continue complying 
with the standards for pollutants in stormwater that are promulgated by 
authorized regulatory bodies such as EPA and the State of New Mexico.  
The proposed standard of 0.15 picocuries per liter for long-lived alpha-
emitting transuranic radionuclides is not a current standard; the current 
standard is 15 picocuries per liter.

Commentor No. 260 (cont’d):  Arjun Makhijani, Ph.D. 
Institute for Energy and Environmental Research

260-1
cont'd
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260-5 The LANL Environmental Surveillance Report for 2005 evaluated 
groundwater radioactivity and stated:  “In 2005, no regional aquifer 
radioactivity analyte activity or concentration values exceeded the 
4-millirem DOE DCGs [derived concentration guides] applicable to 
drinking water in groundwater samples, other than naturally occurring 
radionuclides (for example, radium-226 and uranium-234).  The main 
radioactive element detected in the regional aquifer is naturally occurring 
uranium, found in springs and wells throughout the Rio Grande Valley.  
The large gross alpha values found in samples from springs and wells 
in the Rio Grande Valley result from the decay of naturally occurring 
uranium in the water” (LANL 2006c).

Commentor No. 260 (cont’d):  Arjun Makhijani, Ph.D. 
Institute for Energy and Environmental Research
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261-1 NNSA notes the commentor’s opposition to expanding pit production 
at LANL.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for information on increased pit production and 
the relationship to the Nuclear Non-Proliferation Treaty.

261-2 There is no need for a supplement to the Draft LANL SWEIS to address 
management of transuranic waste at LANL.  NNSA’s intent for the 
management of the transuranic waste stored in domes in TA-54 at LANL 
has been established in a number of analyses and decisions preceding 
this LANL SWEIS.  In the Record of Decision for DOE’s WIPP Disposal 
Phase (63 FR 3624) (January 23, 1998), DOE announced that WIPP 
would be used for disposal of defense transuranic waste placed into 
retrievable storage after 1970 and newly generated transuranic waste.  In 
the Record of Decision (63 FR 3629) (January 23, 1998) for the Final 
Waste Management Programmatic Environmental Impact Statement 
for Managing Treatment, Storage, and Disposal of Radioactive and 
Hazardous Waste (DOE/EIS-0200) (DOE 1997a), DOE announced that 
sites like LANL would prepare and store their transuranic waste until 
it is shipped to WIPP.  In the Record of Decision for the 1999 SWEIS 
(64 FR 50797) (September 20, 1999), DOE announced selection of a level 
of operations that included retrieval of transuranic waste from earth-
mounded storage and movement of that waste into the current storage 
domes until it can be prepared and shipped to WIPP for disposal.  NNSA is 
not considering changes to these previous decisions.  Therefore, indefinite 
storage and disposal of the transuranic waste stored in domes at LANL is 
not an alternative for management of these wastes and is not appropriate 
for consideration in this SWEIS.  All SWEIS alternatives include shipment 
of legacy and newly generated transuranic waste to WIPP.  Chapter 5 of 
the SWEIS does discuss the impacts of managing the transuranic waste, 
including radiological emissions from TA-54 (where the Decontamination 
and Volume Reduction System is used to reduce the size of transuranic-
contaminated items), potential accidents involving the stored transuranic 
waste, and preparation of the waste in TA-50.

Commentor No. 261:   Don Hancock, 
 Southwest Research and Information Center
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261-3 The estimates for operational transuranic waste generation are based on 
projections in the 1999 SWEIS, which were increased as necessary in 
this SWEIS based on actual generation rates and recent waste generation 
forecasts.  The projections of transuranic waste generated by routine 
operations are designed to be conservative and to provide an upper bound 
for measuring the impacts.  In addition, most of the transuranic waste 
projected under the Expanded Operations Alternative (shown in Chapter 5, 
Table 5–49) derives from the assumed removal of transuranic waste 
disposed before 1970 from LANL material disposal areas that are subject 
to the Consent Order.  Therefore, generation of this waste is uncertain 
and will depend on future regulatory decisions by the New Mexico 
Environment Department.

 The original WIPP baseline inventory estimated 741,608 cubic feet 
(21,000 cubic meters) of contact-handled transuranic waste originating 
from LANL (see the Waste Isolation Pilot Plant Disposal Phase Final 
Supplemental Environmental Impact Statement [DOE/EIS-0026-S-2] 
[DOE 1997b]).  As noted by the commentor, these estimates are updated 
periodically.  WIPP disposal capacity is expected to be sufficient for 
disposal of all retrievably stored transuranic waste, including LANL’s 
current inventory of legacy waste, and all newly generated transuranic 
waste from the DOE Complex over the next few decades.  As discussed 
in Chapter 5, Section 5.9.3, of the SWEIS, no credit was taken for LANL 
waste volume reduction techniques, such as sorting, and it is assumed 
that all of the transuranic waste at LANL could be disposed of at WIPP.  
However, there may not be sufficient space at WIPP for disposal of all pre-
1970 waste buried across the DOE Complex.  Because future decisions 
about disposal of transuranic waste will be based on the needs of the entire 
DOE Complex, it is not possible to be certain about the disposition of 
waste from environmental remediation that may or may not be generated.  
Should any transuranic waste be generated at LANL at a time when 
disposal capacity is not available, the waste would be safely stored until 
disposal capacity became available.  Disposal of transuranic waste at 
LANL is not considered under any alternative.  Refer to Section 2.7, Waste 
Management, and Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD for more 
information.

Commentor No. 261 (cont’d):  Don Hancock, 
Southwest Research and Information Center
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 Chapter 3, Table 3–17 documents the facility capabilities for each key 
facility.  For the Solid Radioactive and Chemical Waste Facilities, the 
waste volumes projected for various management activities such as waste 
characterization are based on historical volumes managed and waste 
volume forecasts.  As such, the waste volumes shown in Table 3–17 reflect 
the planned capabilities of the Solid Radioactive and Chemical Waste 
Facilities.  While recognizing that the amount of transuranic waste to be 
generated through DD&D and remediation activities is uncertain, Table 3–
17 shows that additional waste from these activities will be shipped, 
but does not indicate a specific quantity.  The transportation analyses 
presented in Chapter 5, Section 5.10, and Appendix K, however, consider 
the maximum projected amount of transuranic waste under the Expanded 
Operations Alternative, including waste generated through DD&D 
activities and through remediation under the Removal Option (discussed 
in Appendix I) to provide an upper bound to the impacts associated with 
transportation of transuranic waste.  To accommodate the processing and 
storage of both legacy and newly generated transuranic waste from LANL 
operations under the Expanded Operations Alternative, NNSA proposes to 
install and operate additional waste management equipment and facilities 
and to upgrade existing processes (see Appendix H, Section H.3).  The 
amounts of transuranic waste that would be generated under each of the 
alternatives are included in Chapter 3, Table 3–19, and Chapter 5, Table 5–
37, of the SWEIS.  These tables do not include any waste associated with a 
modern pit facility.  This waste was included in Section 5.13, Cumulative 
Impacts, of the Draft SWEIS; however, in October 2006, NNSA issued a 
Notice of Intent (71 FR 61731) to prepare a Supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement – Complex 2030 (Complex 2030 SEIS) (DOE/EIS-0236-S4).  
In addition to announcing its intent to prepare a Supplemental 
Programmatic EIS to assess the environmental impacts of continued 
transformation of the nuclear weapons complex, NNSA announced 
cancellation of the previously planned Supplemental Programmatic EIS 
on Stockpile Stewardship and Management for a Modern Pit Facility 
(DOE/EIS-236-S2) (71 FR 61731).  Thus, the final LANL SWEIS 
does not reference a modern pit facility in the cumulative impacts 
analysis.  The Complex 2030 SEIS will evaluate a number of NNSA sites, 
including LANL, for location of a new consolidated plutonium center or 
consolidated nuclear production center; but the impacts associated with 

Commentor No. 261 (cont’d):  Don Hancock, 
Southwest Research and Information Center
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this facility are unknown at this time and, therefore, are not included in the 
SWEIS.

261-4 The Expanded Operations Alternative includes the proposed project 
described in Appendix J of the SWEIS, an expansion of the Off-Site 
Source Recovery Project to increase the types and numbers of sealed 
sources that could be stored at LANL if no commercial or other Federal 
facility were appropriate for their management.  None of these additional 
sealed sources would meet the criteria for transuranic waste, which is 
defined as “radioactive waste containing more than 100 nanocuries 
(3,700 becquerels) of alpha-emitting transuranic isotopes per gram of 
waste, with half-lives greater than 20 years” (DOE Order 435.1).  The 
Off-Site Source Recovery Project is currently responsible for managing 
plutonium-239, americium-241, and plutonium-238 sealed sources that, 
if disposed as waste, would exceed the Class C concentrations for these 
actinides as established in 10 CFR Part 61.  This issue was addressed 
in the 1999 SWEIS and a supplemental analysis to that SWEIS (DOE/
EIS-0238-SA-01) (DOE 2000).  These sealed sources have been stored 
at LANL as waste; those with a defense transuranic waste determination 
will be disposed in WIPP.  Those without a defense transuranic waste 
determination will be disposed consistent with Public Law 99-240 (see 
below).  The Off-Site Source Recovery Project estimated the number of 
sealed sources to be recovered for the duration of the program and the 
volume of waste that would be stored; these estimates are part of the No 
Action Alternative analysis.  The expansion program would require the 
Off-Site Source Recovery Project to manage sealed sources that contain 
all concentrations of the previous isotopes, rather than only the Greater-
Than-Class C levels included in the previous scope.  That is, the expanded 
Off-Site Source Recovery Project would manage sealed sources containing 
lower concentrations of these actinides that, if designated waste, would 
be eligible for disposal in existing commercial and DOE low-level 
radioactive waste disposal facilities.  Other sealed sources included in the 
expansion program also would not be designated transuranic waste, but 
would be eligible for disposal in existing commercial and DOE disposal 
facilities, or managed as Greater-Than-Class C or similar DOE waste.  As 
noted in Appendix J, Section J.3.2.2, the Off-Site Source Recovery Project 
recognizes that there is uncertainty in the number of sealed sources of this 
type that would be managed annually.  Many of these sources would not 

Commentor No. 261 (cont’d):  Don Hancock, 
Southwest Research and Information Center
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be stored at LANL because this material would only be brought to LANL 
for national security purposes if no commercial or other Federal facility 
were appropriate for their disposition.  For the purposes of the accident 
analyses, it was assumed that the facility contained the maximum amount 
of the isotope that would result in the highest exposure.  At this time there 
is no identified Greater-Than-Class C waste disposal facility; however, as 
part of fulfilling its obligations under Public Law 99-240, DOE has issued 
a Notice of Intent to prepare an Environmental Impact Statement for the 
Disposal of Greater-Than-Class C Low-Level Radioactive Waste (__ FR _
____).  DOE intends that EIS to enable DOE to select any new or existing 
disposal locations, facilities, and methods for disposal of Greater-Than-
Class C waste and DOE waste with similar characteristics.  Clarifying 
language was added to Appendix J.

261-5 NNSA notes that there have been difficulties with repackaging and 
certifying transuranic waste for shipment to WIPP.  Although there 
have been delays in meeting the planned schedule for transuranic waste 
shipments, process improvements have been made and shipment rates to 
WIPP have increased; therefore, the amount of stored transuranic waste 
is expected to decrease.  Section 4.9.4 was added to Chapter 4 of the 
SWEIS to document the amount of waste shipped off site.  In addition, 
NNSA is proposing to install and operate additional equipment and 
facilities and to upgrade existing processes, as discussed in Appendix H, 
Section H.3.2.2.3.  Section H.3 also considers an option to construct 
additional transuranic waste storage buildings if not all of the legacy 
transuranic waste in the Area G storage domes can be shipped for disposal 
on a schedule that comports with the Consent Order.  If implemented, the 
design of these optional storage buildings would consider the amount of 
transuranic waste to be stored, seismic concerns, and other factors that 
would be evaluated in safety documentation for these structures.  The risks 
to the offsite population from an accident at the TA-54 storage domes are 
summarized in Chapter 5, Table 5–65.  The volumes of transuranic and 
mixed transuranic waste generated since issuance of the 1999 SWEIS are 
presented in Chapter 4, Tables 4–47 and 4–48, by facility.  Projections of 
future waste generation are presented in Chapter 5.  Refer to Tables 5–39, 
5–42, and 5–47 for waste projections by facility under each alternative.  
These projections are conservative and are designed to bound the impacts 
of waste generation.  A “best estimate” of transuranic waste generation 

Commentor No. 261 (cont’d):  Don Hancock, 
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under the Expanded Operations Alternative is presented in Table 5–49 
as the lower end of the range of transuranic waste volumes that might be 
generated across all LANL facilities.

261-6 As discussed in the previous response to Comment no. 261-5, NNSA 
notes that there have been difficulties with repackaging and certifying 
transuranic waste for shipment to WIPP.  NNSA is working to prepare 
all stored and newly generated transuranic waste for shipment to WIPP.  
Shipment rates to WIPP have increased significantly over the past several 
years.

Commentor No. 261 (cont’d):  Don Hancock, 
Southwest Research and Information Center
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262-1 NNSA has made reasonable efforts to inform the communities surrounding 
LANL of the alternatives for continued operation of LANL.  In response 
to requests for additional review time, NNSA extended the comment 
period from 60 to 75 days.  For those unable to attend any of the public 
hearings, other means of commenting on the Draft SWEIS were provided, 
such as U.S. mail, e-mail, a toll-free telephone line, and a toll-free fax 
line.  It should be noted that all comments, whether written or provided 
orally, are given equal weight and consideration.  Refer to Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

262-2 The commentor is correct that NNSA did not make the reference materials 
available over the Internet.  During the comment period, NNSA made 
the references, including the “Data Call,” available in three DOE Public 
Reading Rooms located in Los Alamos, Santa Fe, and Albuquerque, New 
Mexico.  As with other elements of this public comment period, this was 
consistent with past practices for NEPA documents associated with other 
LANL operations.  Refer to Section 2.2, National Environmental Policy 
Act (NEPA) Process, of this CRD for more information.

Commentor No. 262 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 

Sheri Kotowski, Embudo Valley Environmental Monitoring Group

262-1

262-2



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-472

7/9/2007

262-3  The SWEIS presents an independent assessment of public 
health impacts from contaminants in the LANL environment.  The 
SWEIS does not rely on the Agency for Toxic Substances and Disease 
Registry (ATSDR) Public Health Assessment for Los Alamos National 
Laboratory in any specific way for its conclusions.  However, under 
the 1986 amendments to the Superfund law, ATSDR is responsible 
for conducting public health assessments at each site on the U.S. 
Environmental Protection Agency (EPA) National Priorities List, and 
it is appropriate for the SWEIS to acknowledge the conclusions of the 
Public Health Assessment for Los Alamos National Laboratory because 
it is a relevant Federal agency study.  The draft Public Health Assessment 
for Los Alamos National Laboratory was available for public comment 
from April 26 to December 1, 2005.  The EPA did not reject the draft 
document; it submitted comments that were by addressed by ATSDR in 
the final document.  Appendix I to the final Public Health Assessment for 
Los Alamos National Laboratory describes how the comments on the draft 
received from the public, other Federal agencies (including EPA), and 
other stakeholders were addressed.  As stated in the final Public Health 
Assessment for Los Alamos National Laboratory (ATSDR 2006), released 
August 31, 2006, ATSDR conducted its evaluations in accordance with 
guidance provided in the Public Health Assessment Guidance Manual 
(available at www.atsdr.cdc.gov/HAC/PHAManual/index.html).

262-4 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12 and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard from the 2007 
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seismic hazard analysis report.  Typically, technical studies and reports do 
not go through a public comment process like that conducted for EISs.

262-5 Reference to a modern pit facility in the Draft LANL SWEIS was in 
the context of ensuring that reasonably foreseeable future actions were 
addressed in accordance with the Council on Environmental Quality 
NEPA regulations regarding cumulative impacts.  The LANL SWEIS 
alternatives, which address operational levels for the next 5 years, limit 
the level of pit production to 50 certified pits per year, which may require 
production of as many as 80 pits (Expanded Operations Alternative).  In 
October 2006, NNSA issued a Notice of Intent (71 FR 61731) to prepare a 
Supplement to the Stockpile Stewardship and Management Programmatic 
Environmental Impact Statement – Complex 2030 (DOE/EIS-0236-S4).  In 
addition to announcing its intent to prepare a Supplemental Programmatic 
EIS to assess the environmental impacts of continued transformation 
of the nuclear weapons complex, NNSA announced cancellation of the 
previously planned Supplemental Programmatic Environmental Impact 
Statement on Stockpile Stewardship and Management for a Modern 
Pit Facility (DOE/EIS-236-S2) (71 FR 61731).  Thus, the Final LANL 
SWEIS does not include a modern pit facility in the cumulative impact 
analysis.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production; Section 2.2, National Environmental Policy Act (NEPA) 
Process; and Section 2.4, Modernization of the Nuclear Weapons 
Complex, of this CRD for more discussion.

262-6 NNSA notes the commentor’s desire for two new alternatives, one that 
would eliminate activities related to nuclear weapons production and 
another characterized as a “Greener Alternative.”  Cessation of LANL’s 
primary mission activities supporting NNSA’s Stockpile Stewardship 
Program would be counter to national security policy as established by 
Congress and the President, and therefore is not considered reasonable in 
the SWEIS.  NNSA stands by the discussion in Chapter 3, Section 3.5, 
of the SWEIS that states that a “true No Action Alternative (or shutdown 
alternative)” and a “Greener Alternative” do not meet NNSA’s mission 
assignment.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations; 
as such, they are included in the SWEIS under the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
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the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.  

 Chapter 2, Section 2.2.6, of the SWEIS describes NNSA’s progress in 
conducting its environmental restoration program at LANL.  Since the 
early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Appendix I of the SWEIS presents environmental analyses and options for 
conducting future remediation activities at LANL that are primarily related 
to the Consent Order entered into in March 2005.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.
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263-1 The comments on the DOE and NNSA NEPA process are noted.  NNSA 
believes that it has complied with the spirit and intent of CEQ and 
DOE implementing regulations. Please refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD and Chapter 1 of 
the SWEIS for a description of the NEPA process for this SWEIS.

 On January 5, 2005, NNSA published a Notice of Intent to prepare a 
Supplemental SWEIS in the Federal Register (70 FR 807).  NNSA 
provided the public an opportunity to participate in the scoping process 
through a public scoping meeting held on January 19, 2005 in Pojoaque, 
New Mexico and through receipt of comments via the U.S. Postal Service, 
a special DOE Internet address, a toll-free phone line, and a facsimile 
phone line.  Subsequently, partially as a result of comments received, 
NNSA made a determination that changes in the LANL environment and 
proposed new actions were significant enough to warrant preparation of a 
new SWEIS.  NNSA believes that the scoping comments apply equally to 
a supplement to the previous SWEIS or to a new SWEIS.

 As discussed in Section 2.2, National Environmental Policy Act (NEPA) 
Process, of this CRD, all references used in the preparation of this SWEIS 
have been made available to the public.

Commentor No. 263:   Greg Mello, Executive Director, 
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263-2 NNSA notes the commentor’s desire for additional alternatives in the 
SWEIS, one characterized as a “true no action” alternative and other 
reduced operations alternatives reflecting lower levels of operation.  As 
discussed in Chapter 3, Section 3.5, of the SWEIS, ceasing operations 
would severely reduce support to nonproliferation efforts and research 
aiding the fight against terrorism.  These activities are vital to U.S. 
security and are among the major components of the mission assigned to 
LANL by NNSA.  Due to the impacts on national security and safety that 
would result from ceasing operations and closing LANL, as well as the 
requirement that LANL continue supporting the missions assigned to it 
by NNSA, this alternative is not considered a reasonable alternative.  In 
addition, the SWEIS updates previous EISs that supported a number of 
decisions about operations at LANL.  Thus, an alternative that assumes 
LANL would cease all mission-related work is unreasonable.  Alternatives 
considering lower levels of operation are unnecessary because selecting 
any of the three alternatives discussed in the SWEIS would not mean 
that the activities described under that alternative would function at the 
maximum levels evaluated.  Therefore, the impacts of lower operational 
levels than those evaluated under the Reduced Operations Alternative are 
enveloped by the Reduced Operations Alternative analyses.
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263-3 NNSA notes the comments.  As described in Section 2.4, Modernization 
of the Nuclear Weapons Complex, of this CRD, NNSA is preparing a 
Supplement to the Stockpile Stewardship and Management Programmatic 
EIS–Complex 2030 that addresses the transformation of the nuclear 
weapons complex (71 FR 61731).
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263-4 NNSA is not linking expanded cleanup under the Consent Order with 
decisions about pit production, proposed new projects or activities, 
increased operational levels, or waste generated from other LANL 
activities.  Chapter 1, Section 1.3, of the SWEIS defines the three 
alternatives and explains why activities to comply with the Consent Order 
are included only under the Expanded Operations Alternative.  Section 1.4 
states that the NNSA Administrator could choose to implement the 
alternatives either in whole or in part.  Chapter 5 of the SWEIS evaluates 
the potential environmental, health, and safety impacts of continued 
operation of LANL under the three proposed alternatives, including the 
impacts of implementing the Consent Order.  These impacts also are 
evaluated in Appendix I and are summarized in Chapter 3, Table 3–19, 
and the Summary.  The SWEIS was revised to ensure that, where relevant, 
impacts associated with Consent Order implementation are clearly 
distinguished from the other potential impacts of the Expanded Operations 
Alternative.

 Congress and the President are responsible for establishing funding 
levels for various government programs.  As noted in Section 1.3.4, 
implementation of decisions made in a ROD based on the SWEIS is 
contingent on the level of funding allocated.  NNSA intends to comply 
with all environmental requirements pertaining to cleanup, including the 
Consent Order entered into in March 2005 by the State of New Mexico, 
DOE, and the LANL contractor.

263-5 The commentor’s opinion regarding a bounding impact analysis and 
supplemental analyses is noted.  NNSA disagrees with comments 
regarding the selection of a 5-year period to define the reasonably 
foreseeable period for proposals to be supported by the SWEIS.  This 
short period was selected as the maximum reasonably foreseeable period 
because of the magnitude of international, national, and local events that 
have occurred over the past 7 years, but were unforeseeable when the 1999 
SWEIS was prepared, as well as developing programmatic changes that are 
undergoing recently initiated NEPA impact analyses and may affect LANL 
beyond the 5-year period.  NNSA identified the Expanded Operations 
Alternative in the Draft SWEIS as its Preferred Alternative; this alternative 
remains NNSA’s Preferred Alternative for operating LANL during the 
next 5 years.  Activities that would occur in the next 5 years have potential 
impacts that would last beyond this period; these potential impacts are 
analyzed.
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263-6 As discussed in Chapter 1, Section 1.4, the LANL SWEIS focuses on 
decisions to be made regarding operational levels and actions to be taken 
at LANL over the next 5 years.  Pending different decisions that would 
result in a dramatic difference in LANL’s operational levels or capabilities, 
impacts from LANL operations would be expected to continue.  As seen in 
Chapter 5 and the appendices, the impact analysis period extends beyond 
the 5-year period.

 The SWEIS is not intended to be a continuation of the modern pit facility 
EIS, as suggested by the comment.  In October 2006, NNSA issued a 
Notice of Intent to prepare a Supplement to the Stockpile Stewardship and 
Management Programmatic Environmental Impact Statement – Complex 
2030 (Complex 2030 SEIS) (71 FR 61731) to assess the environmental 
impacts of continued transformation of the nuclear weapons complex, 
including development of a consolidated plutonium center or a 
consolidated nuclear production center that would include plutonium 
pit production among its functions.  Additionally, NNSA announced 
cancellation of the previously planned Supplemental Programmatic 
Environmental Impact Statement on Stockpile Stewardship and 
Management for a Modern Pit Facility (DOE/EIS-236-S2) (71 FR 61731).  
In the interim, LANL will continue providing the nuclear weapons 
complex pit production capability up to the level to be announced in the 
record of decision for the SWEIS.  Refer to Section 2.4, Modernization of 
the Nuclear Weapons Complex, of this CRD for more discussion.
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263-7 In the Expanded Operations Alternative, the SWEIS addresses the impacts 
of production of up to 80 pits per year, or 50 certified pits.  LANL was 
one of several sites under consideration in the Modern Pit Facility 
Programmatic EIS; however, NNSA announced that Programmatic 
EIS has been cancelled.  Please note that the draft Modern Pit Facility 
Programmatic EIS did not identify a preferred site for the Modern Pit 
Facility.

 Acting Administrator D’Agostino has told Congress (March 29, 2007) 
that a total of $1.4822 billion will have been spent from FY 1996 through 
the end of FY 2007 on:  establishing pit manufacturing production 
infrastructure to manufacture war reserve pits, manufacturing pits 
for development, qualification of processes, and supporting physics 
and engineering testing; quality acceptance of pits and manufacturing 
processes; manufacturing production war reserve certified pits; and 
conducting physics and engineering tests and developing analytical 
performance baselines necessary to certify the LANL-produced W88 
pit.  The projects listed by the commentor, such as the Plutonium Facility 
Complex Refurbishment Project, the Chemistry and Metallurgy Research 
Building Replacement Project, the Radioactive Liquid Waste Treatment 
Facility Upgrade Project and the Radiography Facility at TA-55 and other 
investments are in support of the production goal of 50 certified pits.

 Analysis of a consolidated plutonium center or a consolidated nuclear 
production center and associated production levels are part of the scope of 
the 2030 Complex.  Scoping hearings have been held and a draft document 
is scheduled for Fall 2007.
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263-8 The LANL SWEIS addresses continued operations at LANL for the next 
5 years.  At this point, there is no decision on LANL’s role in Complex 
2030, NNSA’s vision of the configuration of the nuclear weapons complex 
in the year 2030.
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263-9 NNSA notes the comment.  As stated above, the SWEIS addresses the 
continued operations at LANL for the next 5 years.  The projects that 
are proposed in the SWEIS support increased operations to increase pit 
productions to 50 certified pits, as was analyzed in the 1999 SWEIS, 
as well as other requirements, such as activities associated with 
implementation of the Consent Order.  At this point, there is no decision 
on LANL’s role in Complex 2030.  See Section 2.4, Modernization 
of the Nuclear Weapons Complex, of this CRD for information about 
transformation of the Nuclear Weapons Complex and the Reliable 
Replacement Warhead (RRW).
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263-10 As discussed in Chapter 1 of the SWEIS, NNSA selected the 5-year 
period as a basis for considering activities that are expected to occur and 
decisions that NNSA intends to make regarding operations at LANL.  
Activities that may be initiated beyond the 5-year period (after 2011) are 
not considered because of their conceptual nature; note, for instance, that 
NNSA intends to prepare the Complex 2030 SEIS, which may result in 
a new direction for LANL.  The analyses in the LANL SWEIS project 
environmental impacts beyond the 5-year period when activities that 
will be initiated or are already occurring are planned to continue over a 
longer period.  For example, activities associated with cleanup activities 
are analyzed beyond the 5-year period to their full duration.  It should be 
noted that many of the impacts are presented on an annual basis that would 
be assumed to continue beyond the 5-year period, unless otherwise stated.  
See the response to Comment no. 263-3.

263-11 Until an update to the performance assessment for Area G is completed, 
thoroughly reviewed, and released, the existing document remains valid; 
therefore, it is entirely appropriate to use the current approved version 
of this document as a reference in the LANL SWEIS.  When an updated 
version of the document is released, its significance to the analyses in 
the LANL SWEIS will be evaluated.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

263-12 NNSA believes that it has provided reasonable and adequate opportunities 
for the public to comment on this document.  The references cited in 
the SWEIS were made available in DOE Public Reading Rooms in Los 
Alamos, Santa Fe, and Albuquerque, New Mexico.  The Draft SWEIS was 
mailed at the time that the Federal Register notice was published, which 
marked the beginning of the comment period.  In response to public input 
requesting additional review time, NNSA extended the public comment 
period from 60 to 75 days.  Refer to Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.
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263-13 NNSA prepared the SWEIS in accordance with Council on Environmental 
Quality regulations (40 CFR Parts 1500 to 1508) and DOE NEPA 
implementing procedures (10 CFR Part 1021).  Refer to Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for more 
information, including the transformation of this process from preparation 
of a supplement to the 1999 SWEIS to preparation of this new SWEIS; the 
opportunities available for people to comment on the Draft SWEIS; and 
the relationship of this SWEIS to a modern pit facility.

 Section 2.4, Modernization of the Nuclear Weapons Complex, of this 
CRD addresses the incorporation of the Reliable Replacement Warhead 
Program and Complex 2030.  Should NNSA decisions resulting from the 
analyses in the Complex 2030 SEIS include proposed changes at LANL, 
these changes will be considered in future site-specific NEPA analyses.  
Chapter 1 describes the decisions to be supported over the next 5 years by 
this SWEIS.  Chapter 3 describes the alternatives proposed to fulfill the 
mission set by the President and Congress.
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263-14 None of the alternatives evaluated in the SWEIS, all of which support 
NNSA’s mission to ensure a safe and reliable nuclear stockpile, violates 
the terms of the Treaty on the Non-Proliferation of Nuclear Weapons.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.
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264-1 NNSA notes the commentor’s request for an extension to the comment 
period.  Responding to requests for additional review time, NNSA 
extended the comment period from the original 60 days to 75 days.  See 
additional discussion in Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD.

264-2 During the comment period, NNSA made the references available in 
three DOE Public Reading Rooms located in Los Alamos, Santa Fe 
(at the LANL Citizens’ Advisory Board Office), and Albuquerque; this 
included a paper copy of the data call materials.  As with other elements 
of this public comment period, this was consistent with past practices 
for other LANL operations NEPA documents.  Refer to Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

264-3 NNSA prepared this SWEIS in accordance with the Council on 
Environmental Quality regulations (40 CFR Parts 1500 to 1508) and the 
DOE implementing procedures (10 CFR Part 1021).  In implementing the 
NEPA process, NNSA provided reasonable opportunities for the public to 
provide input, both during the scoping period and the review period for 
the Draft LANL SWEIS.  NNSA does not apply a particular distance such 
as 50 miles in deciding the locations of public hearings; as with previous 
LANL operations NEPA documents, public hearings were scheduled at 
venues in the region near the LANL site – Los Alamos, Española, and 
Santa Fe.  However, for people in other locations or who were unable 
to attend the hearings, NNSA provided a number of other ways that 
they could comment on the Draft SWEIS such as U.S. mail, e-mail, a 
toll-free telephone line, and a toll-free fax line.  Refer to Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for more 
information.  It should be noted that all comments, whether written or 
provided orally, are given equal weight and consideration.

 As discussed in Chapter 1 of the SWEIS, it evaluates the environmental 
impacts of the continued operation of the LANL site.  The larger issue 
of the NNSA’s nuclear weapons complex and the missions assigned to 
Sandia and Livermore National Laboratories was previously addressed in 
the Final Programmatic Environmental Impact Statement for Stockpile 
Stewardship and Management (DOE/EIS-0236) (DOE 1996); NNSA has 
recently announced its intent to prepare a supplement to that programmatic 
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EIS to evaluate the impacts associated with the continued transformation 
of the nuclear weapons complex as NNSA envisions it would exist in 
2030 (71 FR 61731).  Refer to Section 2.4, Modernization of the Nuclear 
Weapons Complex, of this CRD and Chapter 1, Section 1.6.2, of the 
SWEIS for more information.

264-4 Information contained in Sandia National Laboratories’ Ten-Year 
Comprehensive Site Plan would have no bearing on analyses in the 
LANL SWEIS.  DOE prepared the Final Programmatic Environmental 
Impact Statement for Stockpile Stewardship and Management (DOE/
EIS-0236) (DOE 1996a), which evaluates the environmental impacts of 
the nationwide nuclear weapons complex, including the weapons support 
activities at LANL and Sandia National Laboratories.  Subsequently, 
environmental impacts of operating the individual sites were evaluated in 
the Final Site-Wide Environmental Impact Statement for Sandia National 
Laboratories/New Mexico (DOE/EIS-0281) (DOE 1999b) and the Final 
Site-Wide Environmental Impact Statement for Continued Operation of 
Los Alamos National Laboratory (1999 LANL SWEIS) (DOE/EIS-0238) 
(DOE 1999a).  This new LANL SWEIS addresses the environmental 
impacts of continued operations at LANL, including the production of the 
plutonium pits that are used in nuclear weapons.  NNSA has announced 
its intent to prepare a Supplement to the Stockpile Stewardship and 
Management Programmatic Environmental Impact Statement – Complex 
2030 (DOE/EIS-0236-S4) to analyze the environmental impacts from 
the continued transformation of the nuclear weapons complex by 
implementing NNSA’s vision of the complex as it would exist in 2030 
(71 FR 61731).  Thus, future roles for both LANL and Sandia will be 
considered in the Complex 2030 document.
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264-5 NNSA notes the commentor’s opinion regarding the relationship of 
this LANL SWEIS and other NEPA documents and activities within 
the nuclear weapons complex (Complex).  DOE prepared the Final 
Programmatic Environmental Impact Statement for Stockpile Stewardship 
and Management (DOE/EIS-0236) (DOE 1996a) in 1996 to address 
the configuration of the weapons complex.  In accordance with the 
ensuing the Record of Decision, LANL is to provide a limited pit 
production capability, up to the Expanded Operations level evaluated in 
the current SWEIS of 80 pits per year.  This LANL SWEIS evaluates 
the environmental impacts of continuing to operate LANL to fulfill the 
mission established in the Record of Decision.  The Final Programmatic 
Environmental Impact Statement for Stockpile Stewardship and 
Management (DOE/EIS-0236) (DOE 1996a) and Record of Decision 
(61 FR 68014) also established mission support functions for other sites in 
the Complex including Sandia National Laboratories.  The environmental 
impacts of operating these sites in support of their assigned missions are 
addressed in separate, site-specific NEPA documents and not included in 
the current SWEIS.  See the previous response to Comment no. 264-4.

 If the missions assigned to different sites in the Complex change as a 
result of the Complex 2030 SEIS Record of Decision, additional site-
specific NEPA compliance reviews will be conducted as necessary.  
Therefore, continued pit production at LANL in accordance with earlier 
programmatic decisions supported by the LANL SWEIS, is not contingent 
on the Complex 2030 SEIS.  The association of LANL and Lawrence 
Livermore National Laboratory with Sandia National Laboratories referred 
to by Mr. D’Agostino relates in the near term to design of a Reliable 
Replacement Warhead.  This does not change the current mission work 
assignments to the three laboratories and therefore does not require any 
new NEPA analysis.  As the commentor notes, NNSA did not hold a public 
hearing on the Draft LANL SWEIS in Albuquerque.  Please refer to the 
response to Comment no. 264-3.

264-6 Environmental impacts of operating Sandia National Laboratories in 
support of NNSA’s mission are addressed in the Final Programmatic 
Environmental Impact Statement for Stockpile Stewardship and 
Management (DOE/EIS-0236) (DOE 1996a), which evaluates the 
environmental impacts of the nationwide nuclear weapons complex and 
the Final Site-Wide Environmental Impact Statement for Sandia National 
Laboratories/New Mexico (DOE/EIS-0281) (DOE 1999b).  See also the 
response to Comment no. 264-5.

Commentor No. 264 (cont’d):  Susan Dayton, Director, 
David B. McCoy, Assistant Director, Citizen Action New Mexico

264-4
cont'd
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264-7 This SWEIS addresses the impacts of LANL operations.  The issues raised 
by the commentor will be addressed in the Complex 2030 SEIS.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.

Commentor No. 264 (cont’d):  Susan Dayton, Director, 
David B. McCoy, Assistant Director, Citizen Action New Mexico

264-7
cont'd



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-492

7/9/2007

264-8 As stated in Chapter 1 of the SWEIS, the issue of historical differences in 
the plutonium inventory are not within the scope of the SWEIS.  LANL 
materials control and accountability procedures are in compliance with 
DOE Orders.  In a letter to the president of the Institute for Energy 
and Environmental Research dated February 28, 2006, the NNSA 
Administrator replied to recent allegations of the accounting discrepancy 
of plutonium at LANL (NNSA 2006).  This apparent discrepancy is a 
result of the different tracking and reporting procedures for site security 
and waste management organizations.  Comparison of the information 
contained in the two systems cannot be used to draw conclusions about the 
control and accountability of special nuclear material.

264-9 NNSA is committed to complying with RCRA.  Refer to Section 2.5, 
Water Resources, of this CRD for information on monitoring well 
construction issues.

264-10 Surface water and groundwater monitoring results are summarized in the 
annual LANL Environmental Surveillance Reports.  Raw analytical data 
for a variety of media including base flow, storm water, and sediments are 
available on the CD provided along with hard copies of the Environmental 
Surveillance Report and may also be accessed via the LANL website 
(www.lanl.gov/environment/all/esr.shtml).  Storm runoff data are 
published in regular reports to the EPA and the New Mexico Environment 
Department; 2005 data are reported in Los Alamos National Laboratory 
Storm Water Pollution Prevention Plan for SWMUs and AOCs (Sites) and 
Storm Water Monitoring Plan (LA-UR-06-1840).  All water monitoring 
results are also available to the public through the LANL online water 
quality database [wqdbworld.lanl.gov/].  NNSA is aware of concerns 
Bob Gilkeson and George Rice have expressed regarding groundwater 
characterization at LANL; actions to address some of these concerns are 
part of the characterization and monitoring programs underway at LANL.

264-11 The LANL SWEIS addresses LANL operations for the next 5 years.  The 
Expanded Operations Alternative addresses the production of 50 certified 
pits, which may require production of as many as 80 pits, but there 
are no plans to expand pit production above that level at LANL within 
the timeframe covered by the SWEIS.  On October 19, 2006, NNSA 
issued a Notice of Intent (NOI) to prepare a supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement—Complex 2030 (71 FR 61731), which addresses possible 

Commentor No. 264 (cont’d):  Susan Dayton, Director, 
David B. McCoy, Assistant Director, Citizen Action New Mexico

264-7
cont'd
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changes in the long-term configuration of the nuclear weapons complex.  
In May 2003, NNSA did issue a Draft Supplemental Programmatic 
Environmental Impact Statement on Stockpile Stewardship and 
Management for a Modern Pit Facility (DOE/EIS-0236-S2) (DOE 2003c), 
in which LANL was considered one of the alternative sites.  However, 
NNSA announced cancellation of the modern pit facility supplemental 
PEIS in the NOI for the Complex 2030 SEIS (71 FR 61731).  Refer to 
Section 2.4 of this CRD, Modernization of the Nuclear Weapons Complex, 
for more information.

264-12 The environmental impacts associated with the Reliable Replacement 
Warhead (RRW) Program are being supported by the Supplement to the 
Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4) (71 FR 61731).  
Refer to Section 2.4, Modernization of the Nuclear Weapons Complex, of 
this CRD for more information.

264-13 NNSA is not proposing to expand nuclear weapons production; that is, 
the U.S. is not increasing the number of nuclear weapons in its stockpile.  
The U.S. is currently reducing its nuclear weapons stockpile.  NNSA is 
performing activities to ensure the safety and reliability of the current 
stockpile, which includes replacing the plutonium pits using existing 
designs and possible future designs, including the Reliable Replacement 
Warhead.  Operations at LANL that support NNSA’s mission to ensure a 
safe and reliable nuclear stockpile are not in violation of the Treaty on the 
Non-Proliferation of Nuclear Weapons.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production and Section 2.4, Modernization of 
the Nuclear Weapons Complex, of this CRD for more information.

264-14 NNSA notes the commentor’s opinion regarding terrorist attacks under the 
Expanded Operations Alternative.  DOE gives high priority to the safety 
and security of all its facilities.  Security and potential acts of sabotage 
are integral considerations in the designs and operating procedures for 
new and existing DOE facilities.  DOE considers the threat of terrorist 
attack to be real and has an established safeguards and security process it 
undertakes to assess facility vulnerabilities to various threats, including 
those from intentional destructive acts, such as acts of terrorism.  
Chapter 4, Section 4.6, of the SWEIS has been revised to include 
additional discussion of the measures taken to protect assets at LANL from 

Commentor No. 264 (cont’d):  Susan Dayton, Director, 
David B. McCoy, Assistant Director, Citizen Action New Mexico
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terrorist activities.  As discussed in Chapter 5, Section 5.12.6, the impacts 
of terrorist action have been considered in a separate, classified appendix 
to the SWEIS.  As stated in Chapter 1 of the SWEIS, historical differences 
in the plutonium inventory are not within the scope of the SWEIS.  See the 
response to Comment no. 264-8.

264-15 The SWEIS impact analysis considers socioeconomic impacts of operating 
LANL on the general New Mexico economy, inclusive of tourism.  The 
commentor’s concerns related to the effect a major accident would have 
on New Mexico’s economy as a result of reduced tourism are noted.  
Chapter 5, Section 5.12, of the SWEIS analyzes the impacts possible from 
a variety of accident scenarios on members of the public, which would 
include visitors to the area.  Analyzing negative “press,” however, is 
beyond the scope of a NEPA compliance impact assessment.

264-16 Cleanup of environmental contamination is ongoing at LANL and has 
been at some level for the past 20 years.  NNSA intends to continue the 
LANL environmental restoration program summarized in Chapter 2, 
Section 2.2.6.  The commentor’s opinion regarding the level of cleanup 
is noted.  Although Appendix I evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions regarding 
cleanup levels will be made in accordance with established regulatory 
standards and processes; decisions regarding sites subject to the Consent 
Order will be made by the New Mexico Environment Department using 
criteria documented in Section VIII of the Consent Order.  NNSA notes 
that the “prohibitively expensive” statement cited by the commentor does 
not appear in the SWEIS and also that funding priorities and NNSA’s 
national security mission are not within the scope of this SWEIS.

264-17 As indicated in Chapter 1, Section 1.2, of the SWEIS, NNSA’s purpose 
and need for agency action in this SWEIS remain the same as in the 1999 
SWEIS; that is, the purpose of the continued operation of LANL is to 
support NNSA’s core missions as directed by Congress and the President, 
which includes ensuring a safe and reliable nuclear stockpile.  Cessation of 
these activities would be counter to national security policy as established 
by Congress and the President.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

Commentor No. 264 (cont’d):  Susan Dayton, Director, 
David B. McCoy, Assistant Director, Citizen Action New Mexico

264-16
cont'd
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 NNSA has complied with NEPA, the regulations of the Council 
on Environmental Quality (40 CFR Parts 1500 to 1508), and the 
implementing procedures of DOE (10 CFR Part 1021), with respect 
to LANL and Sandia National Laboratories.  Chapter 5 of the SWEIS 
presents the environmental consequences of the continued operation 
of LANL.  Future operations will be in compliance with applicable 
regulations and are not projected to result in illness or environmental 
damage.  Comments regarding the use of federal funds are noted; however, 
Congress and the President are responsible for determining funding 
priorities and these priorities are not within the scope of this SWEIS.

Commentor No. 264 (cont’d):  Susan Dayton, Director, 
David B. McCoy, Assistant Director, Citizen Action New Mexico
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265-1 NNSA notes the commentor’s letter.  

Commentor No. 265:   Valerie Peterson



Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-497

Comment side of this page intentionally left blank.

Commentor No. 265 (cont'd):  Valerie Peterson
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266-1 Since NNSA has not yet made a decision regarding consolidation of 
plutonium-238 operations, it is appropriate for the LANL SWEIS to 
assume the status quo for plutonium-238 operations at the LANL site.  
Therefore, continuation of plutonium-238 operations in the Plutonium 
Facilities Complex is included among the alternatives described in 
Chapter 3 of the SWEIS.

266-2 DOE prepared the Final Programmatic Environmental Impact 
Statement for Stockpile Stewardship and Management (DOE/EIS-0236) 
(DOE 1996a) in 1996 to address the configuration of the nuclear weapons 
complex.  In accordance with the ensuing Record of Decision (61 FR 
68014), LANL is to provide a limited pit production capability, up to the 
Expanded Operations level evaluated in the current SWEIS, of 80 pits 
per year.  The LANL SWEIS evaluates the environmental impacts of 
continuing to operate LANL to support NNSA’s mission to ensure a safe 
and reliable nuclear stockpile.  As discussed in Section 2.4, Modernization 
of the Nuclear Weapons Complex, of this CRD, the proposed Complex 
2030 is being evaluated in a supplement to the above-referenced 
programmatic environmental impact statement.  If NNSA decisions 
following completion of the Supplement to the Stockpile Stewardship and 
Management Programmatic Environmental Impact Statement – Complex 
2030 (Complex 2030 SEIS) require changes at LANL, then additional site-
specific NEPA analyses for LANL will be considered at that time.

266-3 NNSA is not expanding nuclear weapons production; that is, the U.S. is 
not increasing the number of nuclear weapons in its stockpile.  The U.S. 
is currently reducing its nuclear weapons stockpile.  NNSA is performing 
activities to ensure the safety and reliability of the current stockpile, 
which includes replacing the plutonium pits using existing designs and 
possible future designs, including the Reliable Replacement Warhead.  
LANL operations that support NNSA’s mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, and Section 2.4, Modernization of 
the Nuclear Weapons Complex, of this CRD for more information.

266-4 NNSA notes the commentor’s concerns regarding projected water use 
and water availability.  LANL’s projected water demands under the 
Expanded Operations Alternative would remain within LANL’s water 

Commentor No. 266:   Jeremy Maxand, Executive Director, 
 Snake River Alliance
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use target ceiling.  Refer to Section 2.8, Water Use, of this CRD for 
more information on LANL’s water use, available water rights, and 
water supply planning.  Effluents from LANL facilities are discharged 
in accordance with a National Pollutant Discharge Elimination System 
permit that establishes limits on the volume and quality of the discharge.  
As discussed in Chapter 4, Section 4.3.1.2, over the past 6 years, 
the LANL contractor has had a very good record of complying with 
permit conditions, which are set to protect health and safety.  Under all 
alternatives, LANL would continue to meet permit conditions designed 
to protect water resources.  In addition, NNSA operates a monitoring 
program (described in Chapter 4, Section 4.3.1.5) to detect contamination 
resulting from past practices.  In accordance with applicable regulations 
and agreements, LANL staff evaluates and takes corrective action to 
address contamination in groundwater and surface waters.

 NNSA’s need to continue operating LANL is focused on its obligation 
to ensure a safe and reliable nuclear stockpile in support of its national 
security mission.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, however, research is conducted in areas 
promoted by the commentor.  These research areas are part of current 
operations; as such, they are included in the SWEIS under the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.

266-5 NNSA is required by DOE Order 435.1 to review onsite disposal of low-
level radioactive waste periodically.  Such a review is currently underway 
at LANL through an update of the Area G performance assessment and 
composite analysis.  This current review is evaluating the benefits of using 
lined burial trenches for low-level radioactive waste disposal.  Refer to 
Section 2.7, Waste Management, of this CRD for more information.

266-6 Decisions about environmental restoration will be made in accordance 
with established regulatory standards and processes, including those of 
the New Mexico Environment Department for the Consent Order.  Several 
alternative remedies for remediating a contaminated site, including 
containment in place, treatment, or removal, would be considered as 
needed.  Any selected remedy must meet several criteria such as protection 
of human health and the environment and attainment of applicable cleanup 

Commentor No. 266 (cont’d):  Jeremy Maxand, Executive Director, 
Snake River Alliance

266-3

266-2
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standards that consider the designated future use of the site.  NNSA notes 
that the “prohibitively expensive” statement cited by the commentor does 
not appear in the SWEIS.  The New Mexico Environment Department 
will make decisions about appropriate levels of cleanup for sites subject to 
the Consent Order and will consider cleanup standards for groundwater, 
surface water, and soils, as documented in Section VIII of the Consent 
Order.  Refer to Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD for more 
information.

266-7 The Defense Nuclear Facilities Safety Board does not regulate or authorize 
operation of facilities at LANL.  Its function, as mandated by Congress, 
is to provide independent safety oversight of the NNSA nuclear weapons 
complex.  For all NNSA nuclear weapons complex sites, the Defense 
Nuclear Facilities Safety Board reviews safety issues and prepares reports 
regarding the safety of nuclear weapons complex facilities for submission 
to NNSA.  NNSA and the LANL contractor have reviewed the Defense 
Nuclear Facilities Safety Board reports and responded with commitments 
to update and improve the safety issues raised.  The Los Alamos Site 
Office Safety Authorization Basis Team assures the development and 
approval of adequate controls in support of safe operations at LANL.  All 
LANL facility operations are based on authorization and approval by 
NNSA after its evaluation of the acceptability of existing relevant safety 
documentation.  Reports and recommendations made by the Defense 
Nuclear Facilities Safety Board that are relevant to NEPA are taken into 
account in the SWEIS analyses.  Refer to Section 2.13, Recommendations 
of the Defense Nuclear Facilities Safety Board, of this CRD for more 
information.

266-8 NNSA notes the commentor’s opposition to nuclear weapons design and 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

Commentor No. 266 (cont’d):  Jeremy Maxand, Executive Director, 
Snake River Alliance
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267-1 NNSA notes the commentor’s concerns regarding quality assurance 
requirements, performance monitoring, environmental compliance 
audits, and resources for oversight.  Compliance with applicable laws, 
regulations, and DOE Orders, including those dealing with environmental 
compliance and quality assurance, is a requirement of the contract between 
NNSA and the LANL contractor.  The LANL contractor publishes 
an annual environmental surveillance report that is available to the 
public (www.lanl.gov/environment/all/esr.shtml).  These annual reports 
summarize environmental data that are used to determine compliance with 
applicable Federal, state and local environmental laws and regulations, 
and DOE Orders and policies.  Issues related to quality assurance 
requirements, performance monitoring, audits, and government oversight 
of the contractor are not within the scope of the SWEIS.

267-2 NNSA has a comment resolution process in place that is described in 
Section 1.0, Overview of the Public Comment Process, of this CRD.

267-3 NNSA prepared this SWEIS in accordance with the Council on 
Environmental Quality regulations (40 CFR Parts 1500 to 1508), DOE 
implementing procedures (10 CFR Part 1021) and the DOE Order and 
guidance.  DOE Order 451.1B, National Environmental Policy Act 
Compliance Program, does not explicitly identify the development and 
format of an EIS; however, the DOE Office of NEPA Policy and Guidance 
has established a series of guidance documents for the preparation of 
EISs and other aspects of the NEPA process.  These regulations, orders, 
and documents define the information that is to be included in a NEPA 
document and a general organization for that information.  NNSA 
has strived to develop this SWEIS in a structure and format that most 
concisely and clearly conveys the proposed action and alternatives, along 
with corresponding impacts.

Commentor No. 267:   Don Brown

From: DONALD W SUE BROWN [mailto:sbrown1928@msn.com] 
Sent: Wednesday, September 20, 2006 5:28 PM
To: Withers, Elizabeth\
Cc: Tom Carpenter
Subject: SWEIS Comments

Good afternoon Ms Withers:
I have been trying to get my cooments emailed to the NNSA website after several 
attempt to no avail. 
1. I am concerned about the lack of specifi c quality assurance requirements, and 
provisions to monitor performance/compliance  within LANS & LASO.
2. Have metrics been established (including indepentendt audits) within LANS to 
ensure the public the compliance to enviromental requirements have been achieved, 
and maintained.  Will that information be made available to the public?
3.  Will suffi cient funds/resources be available to perform federal overview by LASO 
of LANS?  Please provide a brief discription of  managements plans to meet those 
requirements.
4. Does the NNSA have a comment resolution process in place to assure all public 
comments are addressed?
5. The structure, and format of the SWEIS is not very user frindly is there any 
way to restructure it for ease of review to ensure all applicalbe requirements have 
been addressed?  Is there a DOE Order governing Eniroment Impact Statements 
development, and format?
Sincerely,
Don Brown
Concerned Citizen
1952 42nd Street Apt G
Los Alamos, NM 87544
Phone XXX-XXXX 

267-1

267-2

267-3
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268-1 NNSA prepared this SWEIS in accordance with Council on Environmental 
Quality regulations (40 CFR Parts 1500 to 1508) and DOE NEPA 
implementing procedures (10 CFR Part 1021).  Consistent with past 
practices performed for other LANL NEPA documents, during the 
comment period, NNSA made the references available in three DOE 
Public Reading Rooms located in Los Alamos, Santa Fe, and Albuquerque, 
New Mexico.  For security reasons, NNSA exercises caution when making 
decisions about posting documents on its website.  Also consistent with 
past practices, NNSA provided a 60-day period for public comment on 
the Draft SWEIS, which was extended to 75 days in response to public 
requests.  Refer to Section 2.2, National Environmental Policy Act (NEPA) 
Process, of this CRD for more information concerning the scoping and 
public comment process.

 In this SWEIS, NNSA is evaluating whether to increase LANL pit 
production capabilities from 20 pits per year to up to 80 pits per year to 
meet its near-term national security mission.  A decision to determine the 
DOE site for a consolidated plutonium center or a consolidated nuclear 
production center will not be made until completion of the Complex 2030 
SEIS.  LANL is one of the sites being considered for such a facility.

 NNSA does not disregard reports and recommendations of the DNFSB.  
Refer to Section 2.13, Recommendations of the Defense Nuclear Facilities 
Safety Board, of this CRD for a discussion of LANL’s relationship with 
the Board.

 While NNSA is pursuing the design of an RRW, no decision has 
been made as to whether it will be produced.  Refer to Section 2.4, 
Modernization of the Nuclear Weapons Complex, of this CRD for some 
information on the RRW.

 Regarding the Ten-Year Comprehensive Site Plan, much of the 
information contained in prior versions issued for fiscal years 2000 
and 2001 is still relevant.  The data in the SWEIS was compared to the 
information in more recent revisions of the Ten-Year Comprehensive 
Site Plan to ensure consistency; however, the Plan is not referenced in 
the SWEIS because, as an Official Use Only document, it is not publicly 
available.

Commentor No. 268:   Jay Coghlan, Director, 
 Scott Kovac, and  John Witham,  Nuclear Watch of New Mexico
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 Reference documents were available in DOE public reading rooms in 
Los Alamos, Santa Fe, and Albuquerque.  The document identified by the 
commentor, LANL SWEIS Information Document, Data Call Materials, is 
available as a hardcopy.  When informed at the beginning of the comment 
period that the copy was missing from the Los Alamos DOE Reading 
Room, NNSA immediately provided a replacement copy.

Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
Scott Kovac, and John Witham, Nuclear Watch of New Mexico
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Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
Scott Kovac, and John Witham, Nuclear Watch of New Mexico
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Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
Scott Kovac, and John Witham, Nuclear Watch of New Mexico
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268-2 The Public Health Assessment for Los Alamos National Laboratory 
(LANL Public Health Assessment) was finalized by the Agency for 
Toxic Substances and Disease Registry and released on August 31, 2006 
(ATSDR 2006).  The conclusions in the final LANL Public Health 
Assessment are essentially unchanged from the draft:  “… there is no 
evidence of contamination from LANL that might be expected to result 
in ill health to the community,” and “…overall, cancer rates in the Los 
Alamos area are similar to cancer rates found in other communities.”  
The SWEIS does not rely on the LANL Public Health Assessment in 
any specific way for its conclusions.  The Agency for Toxic Substances 
and Disease Registry is the Federal agency responsible (under the 
1986 amendments to the Superfund law) for conducting public health 
assessments at each site on the EPA National Priorities List.  The LANL 
Public Health Assessment is a relevant Federal agency study; therefore, it 
is appropriate that the SWEIS acknowledge its conclusions.  EPA did not 
reject the draft LANL Public Health Assessment; however, it did submit 
comments.  As detailed in Appendix I of the final LANL Public Health 
Assessment, EPA’s comments on the draft were addressed by the Agency 
for Toxic Substances and Disease Registry in the final document.

 Actions identified in the 1999 SWEIS Mitigation Action Plan have been 
largely completed, so a status report has not been prepared for a number 
of years.  In preparing the Mitigation Action Plan for the new SWEIS, one 
of the steps NNSA will take is a reassessment of mitigation actions from 
the 1999 SWEIS, as well as other NEPA documents prepared since the 
1999 SWEIS was issued.  These mitigation actions will  be evaluated for 
inclusion in the Mitigation Action Plan for the new SWEIS.

 To the extent possible, the most recent technical documents, including the 
current version of the Area G performance assessment, were considered 
in the Final SWEIS analyses.  The seismic hazard analysis report 
was released in 2007 (LANL 2007) and incorporated into Chapter 4, 
Section 4.2.2.3, Chapter 5, Section 5.12, and Appendix D, Section D.4.  
Information that is currently under development and is not available 
for use in the Final SWEIS will be considered as it becomes available.  
In accordance with the NEPA compliance process, the SWEIS impact 
analyses have been reviewed and supplemented as necessary based on 
the best available information.  As the commentor observes, a number 
of documents referred to in the SWEIS are drafts, including a number of 

Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
Scott Kovac, and John Witham, Nuclear Watch of New Mexico
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DOE EISs, other agency EISs or related information from other Federal 
agencies, a Los Alamos County comprehensive plan, a LANL wildfire 
management plan, and a borrow source survey.  For the most part, these 
documents were used in the cumulative impacts analyses because they 
provide the best information available regarding reasonably foreseeable 
future actions.  The documents are clearly identified as drafts.

 Regarding the Draft Supplemental Programmatic Environmental Impact 
Statement on Stockpile Stewardship and Management for a Modern Pit 
Facility (DOE/EIS-236-S2), NNSA announced its cancellation in October 
2006 in its Notice of Intent to prepare a Supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement – Complex 2030 (Complex 2030 SEIS) (DOE/EIS-0236-S4) 
(71 FR 61731).

268-3 Evaluating compliance with international nonproliferation treaties is 
not within the scope of this SWEIS, which evaluates the environmental 
impacts of the Proposed Action and alternatives.  It should be noted, 
however, that operations at LANL do not violate the Treaty on the 
Non-Proliferation of Nuclear Weapons.  Continuing to ensure a safe and 
reliable nuclear stockpile violates none of the terms of the Treaty.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, of 
this CRD for more information, including a discussion of the Reliable 
Replacement Warhead Program.

268-4 The LANL SWEIS addresses operations that are ongoing or would be 
initiated in the next 5 years; however, NNSA believes it is likely that 
LANL would continue to operate beyond that period.  The 5-year period 
was selected as the timeframe for this SWEIS because NNSA could not 
predict how decisions made about the future weapons complex would 
affect LANL operations beyond 5 years.

 In its Notice of Intent to prepare the Complex 2030 SEIS, NNSA 
announced plans to evaluate the environmental impacts of the continuing 
transformation of the nuclear weapons complex, including where specific 
mission work would be performed (71 FR 61731).  Refer to Section 2.4, 
Modernization of the Nuclear Weapons Complex, of this CRD for more 
information.  If decisions from the record of decision for the Complex 
2030 SEIS affect LANL operations such that the analyses in this SWEIS 
do not apply, additional NEPA review would be conducted as necessary.
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268-5 The LANL site is not the “de facto” site for processing, manufacturing, 
and storing nuclear weapons plutonium.  Production of up to 80 pits per 
year at the LANL site is considered an interim action to address NNSA’s 
overall long-term need for pit production in support of the nuclear 
weapons stockpile.  Neither the age of LANL’s existing, 30-year-old 
Plutonium Facility nor its limited operational flexibility would allow it to 
support NNSA’s need for pit production into the twenty-first century at 
the identified production level of 125 pits per year.  The Complex 2030 
SEIS, which is in preparation, will consider NNSA’s implementation of a 
long-term strategy to manufacture nuclear weapons pits somewhere within 
the nuclear weapons complex, possibly at the LANL site.  Decisions about 
a consolidated plutonium center or a consolidated nuclear production 
center will be partly based on the results of the environmental impact 
analyses conducted for the Complex 2030 SEIS.  NNSA is not proposing 
any changes to the role of the Chemistry and Metallurgy Research 
Replacement Facility that were identified in the 2003 Final Environmental 
Impact Statement for the Chemistry and Metallurgy Research Building 
Replacement Project at Los Alamos National Laboratory, Los Alamos, 
New Mexico (CMRR EIS) (DOE/EIS-350) (DOE 2003c), to provide 
analytical chemistry and materials characterization capabilities.  The 
Chemistry and Metallurgy Research Replacement Facility vault is 
not expected to become operational until around 2014; therefore, no 
movement of material into the Chemistry and Metallurgy Research 
Replacement Facility vault could occur in 2008.  In an April 5, 2006 
statement before the House Armed Services Committee Subcommittee on 
Strategic Forces, Thomas P. D’Agostino, NNSA’s Deputy Administrator 
for Defense Programs, stated (NNSA 2006b):

 “Plutonium operations: All R&D [research and development] (except 
subcritical experiments at NTS [Nevada Test Site]), surveillance, and 
production involving Cat(egory) I/II quantities of plutonium would be 
transferred to the consolidated plutonium center.  The center would have 
a baseline production capacity of 125 pits per year net to the stockpile by 
2022.  The location of the center remains to be determined, but it would 
be situated at an existing Cat I/II site.  To support interim pit production 
needs prior to 2022, the plutonium facility at Tech(nical) Area 55 at LANL 
would be upgraded by 2012 to a production rate of 30-50 war reserve pits 
per year continuing until the center can meet the needs of the stockpile.  To 
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support plutonium operations at LANL, and to absorb Cat I/II plutonium 
R&D currently being carried out at Building 332 at LLNL (Lawrence 
Livermore National Laboratory), the Chemistry and Metallurgy Research 
Replacement (CMRR) Facility would be operated as a Cat I/II facility up 
to 2022.  Once the consolidated plutonium center is operational, all Cat I/II 
activities at TA-55 and CMRR would be transitioned there.”

 (For the full text of the April 2006 congressional statement, see:  
www.nnsa.doe.gov/docs/congressional/2006/2006-04-05_HASC_
Transformation_Hearing_Statement_(DAgostino).pdf.)

 Continuing to operate the Chemistry and Metallurgy Research Building 
and constructing and operating the new Chemistry and Metallurgy 
Research Replacement Facility to meet NNSA mission needs up to the 
year 2022 does not make it inevitable that LANL, and only LANL, would 
be chosen for future nuclear weapons pit production.  Such program 
decisions will be supported by the Complex 2030 SEIS analyses, and 
operations at the Chemistry and Metallurgy Research Replacement 
Facility are independently justified whether or not LANL is selected 
for construction and operation of a consolidated plutonium center or 
consolidated nuclear production center.  The SWEIS considers shipments 
of special nuclear materials and other radioactive and nonradioactive 
materials and wastes to and from LANL under the No Action Alternative 
and both action alternatives (see Chapters 3 and 5 and Appendix K).  The 
commentor’s mathematical exercise actually argues against this case, 
rather than for it.  The referenced proposed Radiological Sciences Institute 
is a replacement facility for existing LANL operations.  It is anticipated 
that the Security Category I storage vault would be connected to the 
associated user laboratories within the proposed Institute via underground 
tunnels; however, it should be noted that this facility has not been built and 
its construction is proposed under the Expanded Operations Alternative 
in this SWEIS.  Funding requests for this project are currently projected 
no earlier than the 2012 timeframe.  The detailed facility planning 
process, which would follow a decision to proceed with the project, 
would determine the inclusion of Security Category I structures and any 
connecting tunnels internal to the proposed Institute buildings or other 
structures in the area.  Nonetheless, connecting this proposed facility to 
the existing Plutonium Facility (PF-4) and the Chemistry and Metallurgy 
Research Replacement Facility would still not create an infrastructure 

Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
Scott Kovac, and John Witham, Nuclear Watch of New Mexico

268-5
cont'd

268-6



Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-513

for manufacturing more than 80 pits per year at LANL.  The 2006 LANL 
Ten-Year Comprehensive Site Plan is not a reference in the SWEIS 
because as an Official Use Only document it is not generally available 
to the public.  Nonetheless, the statement in the plan states that, “…the 
CMRR (Chemistry and Metallurgy Research Replacement Facility) 
and PF-4 buildings provide a programmatic bridge to future plutonium 
facilities”; is not intended to refer to a physical bridging or connection 
of facilities into a comprehensive infrastructure as interpreted by the 
commentor.  NNSA believes that the impact analyses are appropriately 
scoped in both the SWEIS and the Complex 2030 SEIS.

268-6 In October 2006, NNSA announced its intent to prepare a Complex 2030 
SEIS, as noted in the response to Comment no. 268-4.  Thus, LANL’s 
role in the nuclear weapons complex may change in the future.  NNSA 
has no current plans for a new contractor and notes that issues related to 
contractual arrangements for operations at LANL are not within the scope 
of the SWEIS.
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268-7 The 2004 LANL operational stand-down and associated resumption efforts 
are described in Chapter 2, Section 2.2.4, of the SWEIS.  The Defense 
Nuclear Facilities Safety Board does not regulate or authorize operation 
of facilities at the LANL site.  Its function, as mandated by Congress, is 
to provide independent safety oversight of the NNSA nuclear weapons 
complex.  The Defense Nuclear Facilities Safety Board reviews safety 
issues at NNSA nuclear weapons complex facilities, prepares reports 
detailing the conclusions of the reviews, and submits the reports to 
NNSA.  NNSA and the LANL contractor regularly review the Defense 
Nuclear Facilities Safety Board reports and respond with commitments 
to update and improve safety basis documentation.  The Los Alamos Site 
Office Safety Authorization Basis Team is responsible for developing 
and approving adequate controls to support safe operations at LANL.  
NNSA authorizes all LANL facility operations based on its evaluation 
of the acceptability of existing relevant safety documentation.  Cost and 
contractual issues are not part of the scope of the SWEIS.  The results of 
the environmental impact analyses of potential accident scenarios and 
other types of initiating events that are presented in the SWEIS generally 
bound the Defense Nuclear Facilities Safety Board’s concerns.  Safe 
operation is an inherent expectation for proposed operations, which is why 
it is included in the proposal descriptions in the SWEIS.  Nevertheless, 
NNSA anticipates that operational accidents or naturally occurring 
events may occur and analyzes the impacts of potential accidents as part 
of the NEPA compliance process.  NNSA recently revised its oversight 
practices for operations at LANL to better focus its limited resources on 
nuclear safety and security.  NNSA will apply its greatest scrutiny to those 
activities that most need oversight.
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268-8 The issues identified by the commentor are primarily operational issues 
that require active management by the LANL contractor and safety 
oversight by NNSA to ensure they are addressed, regardless of whether 
NNSA elects to implement a higher level of pit production, implement 
the TA-55 Plutonium Facility Complex Refurbishment Project, or both.  
Certain Plutonium Facility Complex Refurbishment subprojects could 
affect the functioning of safety structures, systems, and components, as 
well as monitoring systems and confinement barriers.  Operations at the 
Plutonium Facility Complex would be curtailed or stopped as necessary 
to ensure that safety is not compromised during implementation of these 
subprojects.  As stated in the previous response, the Los Alamos Site 
Office Safety Authorization Basis Team is responsible for development 
and approval of adequate controls to support safe operations at LANL.  
NNSA authorizes all LANL facility operations based on its evaluation of 
the acceptability of existing relevant safety documentation.

 The Defense Nuclear Facilities Safety Board issued Recommendation 
2004-2 regarding active confinement systems, which expressed concern 
about the safety system designation (safety-class or safety-significant) 
strategy utilized in or planned for several facilities to confine radioactive 
materials during or following accidents.  The Board noted that a passive 
confinement safety function may not be as effective as an active 
confinement safety function in a few postulated accident scenarios.  The 
Secretary of Energy agreed with the Board that DOE cannot rely solely 
on passive building confinement when such reliance cannot be justified. 
DOE further agreed that active building ventilation confinement systems 
can provide an additional safety benefit and are normally the preferred 
alternative when a building confinement safety function is needed to 
provide adequate protection to the public or collocated workers.  In 
accordance with DOE’s Recommendation 2004-2 Implementation Plan, 
in August 2006, NNSA listed the Plutonium Facility Complex (Building 
PF-4) and the Chemistry and Metallurgy Research Replacement Facility 
among its facilities that will undergo a Ventilation System Evaluation 
(NNSA 2006f).

  The analyses in the SWEIS are based on the currently authorized material 
at risk in the Plutonium Facility Complex, as well as current and proposed 
levels of operation.  Therefore, the possibility of a nuclear material 
container failure and the current TA-55 confinement design are accounted 
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for in the accident analyses.  Both solid and liquid transuranic waste 
generation would increase under the Expanded Operations Alternative.  
The volume of liquid waste is accounted for in Chapter 5, Section 
5.9, of the SWEIS and can be managed within the capabilities of the 
existing or upgraded Radioactive Liquid Waste Treatment Facility.  Solid 
waste volumes associated with expanded plutonium operations (also 
addressed in Section 5.9) would be managed using current facilities such 
as the Radioassay and Nondestructive Testing Facility and the Waste 
Characterizing, Reduction, and Repackaging Facility, as well as the 
proposed TRU Waste Facility.

268-9 NNSA recognizes that having the capability to treat radioactive liquid 
wastes generated by LANL operations on site is preferable to utilizing 
offsite treatment capabilities for various reasons.  Therefore, a proposed 
replacement facility for the aging Radioactive Liquid Waste Treatment 
Facility is included under the Expanded Operations Alternative, which 
is the Preferred Alternative in the SWEIS.  In recent years, primarily 
the late 1990s to 2002, substantial improvements made to the treatment 
capabilities of the Radioactive Liquid Waste Treatment Facility increased 
the quality of effluent from the facility.  Recent monitoring demonstrates 
that the effluent quality, which is monitored prior to release to ensure 
regulatory compliance, is frequently better than that required by current 
regulations.

 LANL is nearing completion of the first of three construction projects to 
restore its capabilities to receive and treat transuranic radioactive liquid 
wastes.  In November 2006, the leaking caustic waste storage tank was 
successfully decontaminated and removed from Building 50-66, and a new 
tank installed.  The replacement caustic waste tank will be operational in 
2007 and will re-establish the capability of the Radioactive Liquid Waste 
Treatment Facility to receive transuranic liquid waste from TA-55.

 Design has started for the second construction project, which will 
replace degraded transuranic liquid waste treatment equipment within 
Building 50-01 and is scheduled for completion in late 2007.  After this 
second project is completed, TA-50 will resume treatment of transuranic 
liquid wastes.

 While treatment processes installed at the point of generation could reduce 
the concentrations of transuranic liquid waste received at the Radioactive 
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Liquid Waste Treatment Facility, such processes are not needed because 
the Radioactive Liquid Waste Treatment Facility will be able to handle the 
quality and quantity of influents as necessary to meet established discharge 
limits.

 For the longer term, LANL is proposing to install a new transuranic 
waste treatment process as part of the project to upgrade and replace the 
1960s-era Radioactive Liquid Waste Treatment Facility (see Chapter 3, 
Section 3.3.3.8, of the SWEIS).

268-10 The LANL contractor uses well-established practices to manage 
radioactively contaminated material from excess gloveboxes in TA-55.  
The intact gloveboxes are decontaminated to remove the majority of 
transuranic isotope contamination, after which the seals and windows are 
removed.  Additional decontamination is performed until the gloveboxes 
meet the waste acceptance criteria for onsite disposal as low-level 
radioactive waste.  Transuranic waste materials from the decontamination 
are characterized and packaged for shipment and disposal at the Waste 
Isolation Pilot Plant (WIPP).

 As with any project, funding for the subprojects that make up the 
Plutonium Facility Complex Refurbishment Project discussed in 
Appendix G, Section G.7, of the SWEIS is subject to Congressional 
decisionmaking.  The cost of the project is not within the scope of 
the SWEIS analysis; however, this project is organized as a series of 
subprojects that would be implemented to maintain a safely operating 
facility.  Funding for a subset of the subprojects would be requested each 
year and, if adequate funding were not available, additional time would be 
required to implement all of the subprojects.

268-11 NNSA notes that there have been difficulties with repackaging and 
certifying transuranic waste for shipment to WIPP.  Although there have 
been delays in meeting planned transuranic waste shipment schedules, 
process improvements have been made and shipment rates to WIPP have 
increased; therefore, the amount of stored transuranic waste is expected 
to decrease.  Section 4.9.4 was added to Chapter 4 of the SWEIS to 
document the amount of waste shipped off site.  Refer to Section 2.7, 
Waste Management, of this CRD for more information.  In addition, 
NNSA is proposing to install and operate additional equipment and 
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facilities and to upgrade existing processes, as discussed in Appendix H, 
Section H.3.2.2.3.  Section H.3 also discusses an option to construct 
additional transuranic waste storage buildings if not all of the legacy 
transuranic waste in the Area G storage domes can be shipped for disposal 
on a schedule that would comply with the Consent Order.  If implemented, 
the design of these optional storage buildings would consider the amount 
of transuranic waste to be stored, seismic concerns, and other factors that 
would be evaluated in the safety documentation for those structures.  The 
risks to the offsite population of an accident at the TA-54 storage domes 
are summarized in Chapter 5, Table 5–65.

268-12 Administrative limits are limits set below the allowable material at risk 
established for individual facilities.  For example, the administrative 
limit established for TA-48 facilities is 90 percent of the allowable 
material at risk, and compliance with the limit is controlled by monitoring 
any radioactive material that enters or leaves the technical area.  The 
administrative limit is neither necessary nor useful to the SWEIS analyses 
because the accident analyses are based on the material at risk for a 
particular facility or operation. 

268-13 The impacts of Key Facility capabilities and activities, rather than specific 
projects, are analyzed in the SWEIS.  There are a number of reasons for 
this.  In particular, projects begin and end; change names; change focus 
and definition; and can occur in more than one Key or non-Key Facility.  
The capabilities remain, however, and projects are implemented using the 
identified capabilities.  Therefore, individual project impacts are included 
among the impacts of the Key Facilities where they are implemented.  The 
only projects specifically addressed are those evaluated in the project-
specific analyses in the SWEIS appendices.  These are newly proposed 
projects that require NEPA analysis prior to implementation, and the 
appendices provide that analysis.

 Plutonium recovered from disassembly of pits under any of the 
alternatives would be stored in vault space in the Plutonium Facility 
in TA-55.  The plutonium would be used primarily to fabricate mixed 
oxide (MOX) fuel at the MOX Fuel Fabrication Facility that is under 
construction at the Savannah River Site in South Carolina.  Chapter 3, 
Section 3.3.3.11, was revised to indicate that the plutonium recovered 
from pits would be part of the plutonium feedstock for the MOX facility 
discussed in this section.
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268-14 DOE issued the Draft Environmental Impact Statement for the 
Proposed Consolidation of Nuclear Operations Related to Production 
of Radioisotope Power Systems (DOE/EIS-0373D) (DOE 2005b) 
in June 2005 to evaluate the environmental impacts of the proposed 
consolidation of production operations for radioisotope power systems that 
use plutonium-238.  A final EIS has not been prepared nor has a decision 
been made regarding any changes to the current infrastructure.  Therefore, 
the LANL SWEIS analyses are based on continuing plutonium-238 
operations at the Plutonium Facility Complex.  Even if the decision 
were made to relocate plutonium-238 operations to the Idaho National 
Laboratory, these operations would continue at LANL during the period 
analyzed in this SWEIS.  There are no current plans to move these 
operations to either the Chemistry and Metallurgy Research Replacement 
Facility or the Radiological Sciences Institute within the 5-year period 
covered by the LANL SWEIS.  As indicated in Chapter 4, Section 4.6, of 
the SWEIS, in general, individual worker doses at LANL have been below 
the As Low As Reasonably Achievable Program goal of 2 rem per year.  In 
those instances where an accident has resulted in a higher dose, the event 
was evaluated and corrective measures were taken to prevent recurrence.

268-15 The SWEIS was prepared to analyze the environmental impacts of 
reasonable alternatives for the continued operation of LANL, including 
analysis of accident scenarios that bound the possible consequences of a 
loss of containment of radioactive materials that are packaged for storage 
and shipping.  The LANL contractor is actively addressing packaging 
concerns in accordance with commitments made in response to Defense 
Nuclear Facilities Safety Board recommendations.

268-16 As stated in the Summary and in Chapter 1 of the SWEIS, the issue 
of historical differences in the plutonium inventory is not within the 
scope of the SWEIS.  Materials control and accountability procedures at 
LANL are in compliance with DOE Orders.  The NNSA Administrator 
replied to the allegation of a plutonium accounting discrepancy at LANL 
(NNSA 2006a).  This apparent discrepancy resulted from the different 
tracking and reporting procedures used for site security and waste 
management organizations.  Comparison of the information contained in 
the two systems cannot be used to draw conclusions about the control and 
accountability of special nuclear material.
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268-17 As stated in Chapter 1, Section 1.0, of the SWEIS, several factors led 
to NNSA’s decision to issue a new SWEIS.  These include activities 
analyzed through NEPA compliance documents completed since 1999, 
newly proposed activities for LANL, existing and developing changes 
to the LANL environmental setting, and changes in site security issues.  
The Expanded Operations Alternative in the SWEIS includes enhanced 
operations to produce up to 50 certified pits at LANL.  However, the 
SWEIS does not address the Reliable Replacement Warhead Program, 
which is being addressed in the recently initiated Complex 2030 SEIS.  
It is premature to evaluate site-specific impacts at this time because no 
decisions have been made regarding moving forward with the program, 
much less where various individual activities would be conducted.  Please 
refer to Section 2.4, Modernization of the Nuclear Weapons Complex, 
of this CRD for a more detailed discussion regarding the Reliable 
Replacement Warhead Program.

 Regarding the use of “helpful planning tools like formalized project 
management,” these tools are not offered in the LANL SWEIS because the 
purpose of the SWEIS is to analyze the human health and environmental 
impacts of current and proposed activities.  DOE sites such as LANL must 
implement DOE Orders and policies regarding the detailed management 
of projects to protect public health and the environment and to ensure 
safety and design standards are met.  NNSA project management activities 
now conform to national standards and industrial practices that were 
not in place throughout much of the history of the Cold War.  Safety 
documentation is regularly reviewed and corrective action plans are used 
to address any deficiencies that may be discovered.
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268-18 Chapter 2, Section 2.4.6, and Chapter 4, Section 4.8.2, of the SWEIS were 
changed to reflect that the second axis of the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility did not officially become 
operational in 2004, although tests of the second axis were performed to 
determine its operational status.  These 2004 tests did, and subsequent 
operations will, use electric power and this fact is appropriately stated in 
the SWEIS text regarding the existing LANL environmental setting.  The 
planned DARHT 2nd Axis Recovery and Commissioning Project involves 
removal, repair, and refurbishment, and reinstallation of equipment housed 
in the second axis at DARHT so that it functions as intended.  NEPA 
compliance documents, such as the SWEIS, are not the appropriate venue 
for implementing or correcting quality assurance programs or programs to 
assure fiscal responsibility, nor are they the correct venue for establishing 
or changing national policy.  
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268-19 Phase 1 of the Phased Containment Option for the Dual Axis Radiographic 
Hydrodynamic Test Facility Final Environmental Impact Statement 
(DARHT EIS) (DOE/EIS-0228) (DOE 1995a) has been completed.  
During Phase 2, material releases are to be reduced by 40 percent.  Foam 
was used during the early part of Phase 2 on all shots at DARHT involving 
beryllium to meet the planned level of emissions reduction.  As Phase 2 
proceeds, these types of shots are to be conducted in containment vessels.  
The foam waste was included in the waste management analyses for all 
alternatives (see Chapter 5, Section 5.9.1).  NNSA also added text to 
Sections 5.4.1, Nonradiological Impacts, and 5.14.3, Other Mitigation 
Measures Considered, to clarify these activities.  For more information 
on the DARHT Facility, the use and management of foam, and material 
releases, see Section 2.10, Depleted Uranium and the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) Facility, of this CRD.

268-20 All plutonium tests would be conducted inside vessels.

268-21 NEPA guidelines require consideration of a spectrum of accidents that 
represents and bounds all potential accidents to be analyzed.  In the event 
of an accident that was not explicitly addressed in the LANL SWEIS, 
there is reasonable assurance that the impacts of such an accident to 
workers and the public would be no greater than those that were analyzed.  
Consistent with the evaluation of the potential hazards associated 
with LANL facilities, the focus of the accident analyses is on Hazard 
Category 2 and 3 facilities.  As stated in Appendix D, the spectrum of 
accidents analyzed in the SWEIS envelope the accidents analyzed in the 
DARHT EIS.
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268-22 NNSA revised the SWEIS to consider potential terrorism impacts 
consistent with the decision of the U.S. Court of Appeals for the 
Ninth Circuit.  DOE gives high priority to the safety and security of 
all its facilities.  Security and potential acts of sabotage are integral 
considerations in the designs and operating procedures of new and existing 
DOE facilities.  DOE considers the threat of terrorist attack to be real 
and undertakes an established safeguards and security process to assess 
facility vulnerabilities to various threats, including those from intentional 
destructive acts such as terrorism.  Chapter 4, Section 4.6, of the SWEIS 
was revised to include additional discussion of the measures taken to 
protect assets at LANL from terrorist activities.  As discussed in Chapter 5, 
Section 5.12.6, the impacts of terrorist action are considered in a separate, 
classified appendix to the SWEIS.

268-23 The SWEIS is not the appropriate venue for the suggested quality 
review of LANL operations; quality assurance of facility operations 
is a contractual issue.  Improved contractor performance is expected 
of the new managing and operating contractor, Los Alamos National 
Security, LLC (LANS), and contract incentives are in place to promote 
improvements to the operational quality assurance process at LANL.
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268-24 The Plutonium Facility Complex accident impacts presented in Chapter 5, 
Section 5.12, of the SWEIS were revised to reflect the most recent LANL 
contractor safety studies of that facility and to include a seismic event and 
fire.

268-25 The calculation of a maximally exposed individual dose at 45 meters 
is a reasonable approximation.  This was validated by recalculating 
the maximally exposed individual dose at 45 meters from the Material 
Disposal Area B Fire using MACCS2, but replacing the dispersion 
parameters previously used with those of Eimutis and Konicek (for 
example, see U.S. Nuclear Regulatory Commission Regulatory 
Guide 1.194, Atmospheric Relative Concentrations for Control Room 
Radiological Habitability Assessments at Nuclear Power Plants, 
pp. 25-26, June 2003).  The latter are valid at the distance of interest.  The 
maximally exposed individual dose presented in the SWEIS was found to 
be similar to that calculated using the Eimutis and Konicek parameters.  
Furthermore, as noted by the commentor, the release conditions affect the 
plume concentrations close to the release point.  The maximally exposed 
individual dose presented in Appendix D, Table D–27, of the SWEIS for 
this scenario was calculated assuming no thermal energy associated with 
the fire and no near-field mixing caused by turbulence associated with 
the fire.  In practice, buoyancy from the heated plume would tend to lift 
it and thus decrease the dose to nearby ground-level receptors.  Likewise, 
mixing the release with the atmosphere due to turbulence near the fire 
would decrease the dose to nearby ground level receptors.  Therefore, 
the maximally exposed individual dose at 45 meters from the Material 
Disposal Area B Fire is both reasonable and bounding.

268-26 NNSA completed the CMRR EIS in 2003 and issued a Record of 
Decision to construct a new facility in February 2004 (69 FR 6967).  All 
activities for which NEPA analyses have been completed previously 
are included in the SWEIS.  The CMRR EIS provides a quantitative 
comparison of calculated accident risks for the existing Chemistry and 
Metallurgy Research Building and the Chemistry and Metallurgy Research 
Replacement Facility (DOE 2003c).  The accident risks from the existing 
building are greater than those of the planned replacement facility.  
Accident risks are a function of the source term released and the frequency 
of an accident, as discussed in Appendix D of the SWEIS.  The Chemistry 
and Metallurgy Research Replacement Facility incorporates design safety 
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features such as the leak path factor and damage ratio that affect the source 
term factors and thereby reduce the amount of radioactive materials that 
would be released to the environment in the event of an accident.  Any 
specific accident source term depends only on the portion of the facility 
material at risk that is subject to accident conditions and existing design 
safety features.  Therefore, a larger amount of material at risk at the 
Chemistry and Metallurgy Research Replacement Facility does not imply 
a larger source term because of mitigating factors that are inherent in the 
facility design.  Additional information on the factors used to calculate 
accident source terms is provided in Appendix D, Section D.3.1, and 
Table D–3.

268-27 NNSA acknowledges that there are seismic issues related to safe operation 
of the some of the waste management facilities.  Due to structural 
performance issues, the Decontamination and Volume Reduction System 
is not operating and will not resume operations until the LANL contractor 
develops a means of addressing the seismic concerns and receives NNSA 
approval.  The accident analysis in Chapter 5, Section 5.12, is based on a 
fully functioning facility, so it assumes an amount of material at risk that 
is not currently allowed in the facility.  Therefore, the accident analysis 
would be expected to bound operations that may be authorized in the 
future, which may limit the amount of material at risk due to seismic 
concerns. 

 There are also concerns about the structural performance of the 
Radioassay and Nondestructive Testing Facility during a seismic event.  
Consequently, the material at risk allowed in the facility has been reduced 
significantly to address these safety concerns.  The LANL contractor 
is evaluating possible resolutions that would address the structural 
performance concerns and allow an increase in the material at risk.  As 
noted above, the accident analysis in the SWEIS would be expected to 
bound the current situation.

 NNSA has issued a Potentially Inadequate Safety Analysis finding 
regarding the waste management domes in TA-54 that are in disrepair.  
The LANL contractor is evaluating the finding in preparation for 
developing a corrective action plan.  In the past, one of the domes in 
disrepair was taken down to address safety concerns.
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268-28 Chapter 2, Section 2.1, of the SWEIS states, “All facilities at LANL, 
including those that are proposed, under construction, preoperational, 
operational, or idle, have been categorized according to hazards inherent 
to their actual operations or planned use.”  Later sections of Chapter 2 
describe subsequent changes to activities and facilities, particularly 
related to their unique associated hazards.  As indicated in Chapter 3, 
Section 3.1.3.3, the level of operations for the machine shops does not 
differ among the three alternatives.  All of the accident scenarios presented 
in Chapter 5, Section 5.12, that involved either radiological or chemical 
exposure impacts hypothesized uncertainties in various factors, including 
chemical inventories.  The choice of such factors in the impact analyses 
was made to bound those impacts.

268-29 The SWEIS accident analyses are based on the most appropriate and 
currently available information, including information derived in part from 
LANL safety analyses, which are operational tools designed to enhance 
safety performance at subject facilities.  The SWEIS accident analyses 
are based on the most appropriate and currently available information, 
including information derived in part from LANL safety analyses, 
which are operational tools intended to enhance safety performance 
at a facility.  The contractor and the Los Alamos Site Office are in the 
process of updating and reviewing LANL safety analysis reports.  As 
new information becomes available, it will be reviewed to determine if 
additional NEPA analyses are necessary.
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268-30 Appendix D lists its own set of references at the end of the appendix; these 
references are different from those listed in Chapter 7, which apply to the 
main chapters of the SWEIS.  Reference DOE 2002a in Appendix D is 
the Final Environmental Impact Statement for the Proposed Relocation of 
Technical Area 18 Capabilities and Materials at the Los Alamos National 
Laboratory (TA-18 EIS) (DOE/EIS-0319).  The reference in Appendix D, 
Table D–1, to Table C–5 of the TA-18 EIS, however, was corrected in 
the Final SWEIS to reference Table C–6 in the TA-18 EIS.  This table 
demonstrates the attributes described in Table D–1 in the SWEIS:  
critically risks are bounded by the risks of the Solution High-Energy 
Burst Assembly hydrogen detonation accident.  The Solution High-
Energy Burst Assembly $2.40 reactivity insertion accident scenario was 
evaluated along with other accident scenarios at TA-18 and, although its 
consequences are greater than the Solution High-Energy Burst Assembly 
hydrogen detonation accident scenario in the SWEIS, the hydrogen 
detonation accident scenario has a greater annual risk.  NEPA guidelines 
do not require all potential accidents to be analyzed and addressed in an 
EIS.  Analyses of a spectrum of accidents that represents and bounds all 
potential accidents are required.  In the event of an accident that was not 
explicitly addressed in the SWEIS, there is reasonable assurance that the 
impacts of such an accident to workers and the public would be no greater 
than those that were analyzed.

 Throughout the operating life of specific facilities, safety studies in the 
form of Hazards Assessment Documents, Safety Analysis Reports, and 
Bases for Interim Operations are prepared as required by DOE Orders that 
identify and evaluate a comprehensive set of safety hazards and potential 
accident risks.  The results of these safety studies are incorporated into 
facility design, modifications, and operational procedures to protect 
the health and safety of workers and the public.  Since the time of the 
commentor’s referenced information, Pajarito Road in the vicinity of 
TA-18 was closed to the public.  As described in the TA-18 EIS, prior to 
permanent closure of the road to the public, the road was temporarily 
closed during any operation that could result in a dose of more than 
4.75 millirem of direct radiation to an individual who spent 1 hour along 
that road.
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268-31 Using a 50-mile distance to analyze radiological impacts via the air 
pathway is consistent with other analyses performed by DOE and the 
Nuclear Regulatory Commission.  Nonetheless, an analysis of the impacts 
of extending the region of influence out to 100 miles found that the change 
in population dose was only a few percent.  A description of the analysis 
was added to Appendix D, Section D.3.2, of the SWEIS.

268-32 Chapter 5 of the SWEIS includes analyses of the impacts and risks from a 
representative range of accidents, including high-consequence accidents.  
Among these are an aircraft crash and a fire affecting Off-Site Source 
Recovery Project sealed sources, as well as a wildfire that impacts all 
of the transuranic waste drums at TA-54 Area G.  Criticality at TA-18 
is addressed in the response to Comment no. 268-30; all machines at 
TA-18 other than the Solution High-Energy Burst Assembly have been 
decommissioned.  Additional scenarios, including a seismic event and a 
fire at TA-55 with plutonium-238 among the impacted source material 
nuclides, as well as a Radioassay and Nondestructive Testing Facility 
scenario that results in a fire, were added to the Final SWEIS.
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268-33 Examination of hypothetical accidents resulting from a declining LANL 
operational safety culture and contractual issues related to contractor 
performance are not within the scope of the SWEIS.  However, NNSA 
analyzed a suite of potential accident scenarios for LANL operations and 
believes that the accident impact analyses provided in the SWEIS are 
bounding for the low-probability, high-impact accidents that could occur 
at TA-54 and are of concern to the commentor.  The commentor’s opinion 
regarding the continued operation of facilities at LANL is noted, as is the 
comment regarding the LANL contractor’s self-oversight role.  NNSA and 
the LANL management and operations contractor are working with the 
Defense Nuclear Facilities Safety Board to address concerns about the safe 
operation of LANL; as part of this operational improvement effort, NNSA 
is increasing funding for qualified safety analysts.
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268-34 Analyses of consequences and risks in both the CMRR EIS and the LANL 
SWEIS were based on commonly accepted scientific methods.  The 
response to Comment no. 268-26 addresses the selection of the Chemistry 
and Metallurgy Research Building and Chemistry and Metallurgy 
Research Replacement Facility accident scenarios.  Consequences are 
presented to document potential impacts if an event were to occur, and 
risks are presented to project the likelihood of an event occurring in any 
given year.  The frequency of seismic events at LANL varies with the 
intensity of the event, and only seismic events that could result in releases 
to the environment and significant risk to workers and the public are 
included in the SWEIS.  To the extent possible, the most recent technical 
documents were considered in the Final SWEIS analysis, including the 
2007 seismic hazard analysis report (LANL 2007).
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268-35 Chapter 3, Section 3.5, of the SWEIS discusses NNSA’s decision not to 
analyze a “Greener Alternative” in the SWEIS.  A “Greener Alternative” 
was analyzed in the 1999 SWEIS, but was not selected for implementation.  
NNSA does not believe, 7 years later, that a “Greener Alternative” is 
reasonable for the future operation of LANL to meet its mission as 
directed by Congress and the President, and has identified the Expanded 
Operations Alternative as its Preferred Alternative.  NNSA is not currently 
considering an alternative waste storage arrangement at LANL such as 
the use of aboveground waste storage mounds for the storage of low-level 
or mixed low-level radioactive wastes.  DOE’s Record(s) of Decision 
for low-level and mixed low-level radioactive wastes, as supported by 
the 1997 Final Waste Management Programmatic Environmental Impact 
Statement For Managing Treatment, Storage, and Disposal of Radioactive 
and Hazardous Waste (Waste Management PEIS) (DOE/EIS-0200) 
(DOE 1997a), state DOE’s decisions regarding management and disposal 
of these waste types for DOE operations, including LANL operations.  
LANL was identified as a facility that would continue disposal of its 
low-level radioactive wastes on site.  Additional environmental impact 
analyses related to expansion of the low-level radioactive waste disposal 
site in TA-54 were provided in the 1999 SWEIS.  DOE announced its 
decision to expand into Zones 4 and 6 of TA-54 in the 1999 SWEIS 
Record of Decision (64 FR 50797).  Mixed waste generated by LANL 
is currently disposed off site, primarily at licensed commercial facilities.  
The commentor’s recommendation for future LANL operations is noted.  
In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in areas promoted by the 
commentor.  These research areas are part of current operations; as such, 
they are included in the SWEIS under the No Action Alternative.  These 
activities would continue to be conducted at LANL regardless of the 
alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

268-36 The potential impacts of constructing and operating a new Radiological 
Sciences Institute are presented in Appendix G of the SWEIS.  The 
analyses presented there are based on the functions such a facility would 
be expected to fulfill and the estimated number of structures required.  
As described in Appendix G, Section G.3, Phase 1 of the Radiological 
Sciences Institute Project, construction of the Institute for Nuclear 
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Nonproliferation Science and Technology, is expected to start within 
the timeframe covered by the SWEIS.  Subsequent project phases will 
be evaluated as they are further planned and defined.  Based on these 
evaluations, NNSA will determine whether the impacts analyzed in 
this SWEIS bound the expected environmental impacts of constructing 
and operating a new Radiological Sciences Institute, or whether 
additional NEPA analysis and documentation are needed.  Regarding 
the presence of soil contamination, as stated in Section G.3.3.2, prior 
to commencing ground disturbance, NNSA would survey potentially 
affected contaminated areas to determine the extent and nature of any 
contamination and required remediation in accordance with LANL 
procedures and the Consent Order requirements.  Possible impacts of 
the project on a potential release site covered by the Consent Order 
would be addressed through the accelerated cleanup process presented 
in Section VII.F of the Consent Order.  Radiological air emissions and 
associated radiological doses to workers and the public are quantified in 
Section G.3.3.2.  Projected annual radiological air emissions from the 
Radiological Sciences Institute were estimated to be equal to the combined 
total of projected emissions from the individual facilities whose functions 
would be moved to the Radiological Sciences Institute.

268-37 As the commentor points out, source documentation regarding the 
Radiological Sciences Institute indicates that information on the waste to 
be generated from decontamination, decommissioning, and demolition 
is “unknown at this preliminary preconceptual stage.”  Shortly before a 
building undergoes decontamination, decommissioning, and demolition, 
it is characterized in terms of its building materials, dimensions, and 
radiological and other types of potential contamination levels.  These 
data allow an accurate estimate of the different types of waste that 
would result from decontamination, decommissioning, and demolition 
activities.  This characterization process has not yet been performed for 
the Radiochemistry Facility; therefore, the waste volumes that would be 
generated were conservatively estimated based on the type of building 
construction (for example, metal shell versus concrete), the size of the 
building, and the types of activities performed in the building (indicating 
the categories of waste to be expected).  A more accurate estimate will 
be made when decontamination, decommissioning, and demolition is 
imminent, and analyses will be performed to ensure that the environmental 
impacts have been identified appropriately.
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 The rocks beneath LANL consist of alluvium underlain by sediments and 
tuffs that are variably welded and indurated, as described in Chapter 4, 
Section 4.2.2.1, of the SWEIS.  These tuffs, which make up the Bandelier 
Tuff, Otowi Pumice Bed, and Puye Formation, may form the upper 
300 feet of rock beneath LANL.  Although these are tuffs, they are 
not necessarily weak layers—they form the foundation for most of the 
facilities at LANL.  In addition, any tunnel or vault construction would 
use best construction practices to mitigate structural weaknesses in the 
strata.  Below the Puye Formation, the tuffs give way to the Cerro del Rios 
Basalt.  NNSA assumes that the reviewer is referring to the identification 
of a thick, structurally weak, nonwelded tuff interval at depth beneath 
the Chemistry and Metallurgy Research Replacement Facility site at 
TA-55.  The distance from the Radiological Sciences Institute vaults and 
tunnels to the nonwelded tuff depends primarily on the lateral continuity 
and structural characteristics of the layer.  Additional site investigation 
is underway to determine the lateral extent of the ash layer and whether 
this is a significant issue for the Chemistry and Metallurgy Research 
Replacement Facility or other facilities such as the Radiological Sciences 
Institute.  As stated in the SWEIS, as geological information becomes 
available, it will be factored into the planning process and building 
modification decisions for new or existing structures in the area of effect.  
New geological information would be evaluated in the context of seismic 
response at the site and any change to seismic risk for planned and existing 
facilities.  Again, as stated in the SWEIS, new information regarding 
seismic safety would be included in the facility planning process and 
would be used to evaluate upgrades for existing facilities.  Note that the 
2007 seismic hazard analysis report (LANL 2007) has been included in the 
Final SWEIS.  The Radiological Sciences Institute as presently planned 
would be greater than 0.4 miles from the Rendija Canyon Fault.

 A transition plan for moving materials and equipment from the Wing 9 hot 
cells to the hot cells proposed in the Radiological Sciences Institute has 
not been developed at this early stage.  However, it is reasonable to expect 
that materials would be moved directly from one facility to the other and 
that the activities at the Chemistry and Metallurgy Research Building hot 
cells would ramp down as material is moved and activities are initiated in 
the new hot cells.  Chapter 3, Section 3.1.3.1, of the SWEIS was revised 
to clarify that the Wing 9 hot cell capabilities would not be moved to 
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the Chemistry and Metallurgy Research Replacement Facility, but are 
proposed to become part of the Radiological Sciences Institute evaluated 
in Appendix G of the SWEIS.

 In accordance with DOE practice, new facilities are designed with the 
lifecycle of the facility in mind.  Therefore, to the extent practical and 
consistent with necessary safety requirements, features are designed into 
new buildings to facilitate future decontamination, decommissioning, and 
demolition, and thereby reduce radiation exposure and costs.  The costs 
associated with decontamination, decommissioning, and demolition of 
the buildings in 30 to 40 years are not within the scope of this SWEIS.  
The cited statement from Attachment 12 of the LANL SWEIS 2006 Data 
Call, “…new facility operations would not exceed current operations…,” 
was a radiological dose evaluation.  The cited statement, although not 
clearly stated in the attachment, indicates that the expected dose from 
operations at the new Radiological Sciences Institute would not exceed the 
dose from current operations.  It was not intended to limit the operations 
(new or expanded) that may be conducted at the new Radiological 
Sciences Institute, which currently is in the preliminary planning and 
development stages.  As described, the Radiological Sciences Institute 
would consolidate and renew radiological and related capabilities to 
support LANL missions in a sustainable, efficient manner.  While details 
of the proposed Radiological Sciences Institute may evolve, the SWEIS 
describes it as it is understood at the time of the current analyses.  Sigma 
capabilities could be relocated to the Radiological Sciences Institute.  If 
that occurs, uranium and other materials would be stored in a designed and 
approved manner.  For the purpose of analysis, the SWEIS assumes that 
the materials associated with a Sigma-like capability in the Radiological 
Sciences Institute would be the same as those that are currently associated 
with Sigma in the SWEIS.  Under current plans, the Beryllium Technology 
Facility would not be relocated to the Radiological Sciences Institute.

268-38 Since the events of September 11, 2001, security at LANL was enhanced 
to protect personnel, property, and facilities.  As part of these security 
improvements, access to the section of Pajarito Road along TA-48 and 
TA-55 was limited, as discussed in Chapter 2, Section 2.2.3.  Any new 
structures and operations consolidated in this area would realize the 
benefit of the enhanced security.  As discussed in Appendix J, Section J.1, 
Security-Driven Transportation Modifications, NNSA is considering 
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additional security enhancements along this section of Pajarito Road.  
Refer to the response to Comment no. 268-22 for more information 
regarding consideration of terrorist acts.

268-39 NNSA continues to review possible options for securing funding for the 
Los Alamos Science Complex (Science Complex).  No other proposed 
projects included in the SWEIS are currently identified for “third-party 
alternative financing” consideration; however, if the need arises, other 
projects that meet the basic screening criteria may be considered.  In 
today’s resource-constrained environment, alternative financing provides 
the Federal Government with viable means of acquiring the use of leased 
facilities to support departmental missions when U.S. Congressional 
budgets cannot provide line-item funding.

 Over the past few years, DOE and NNSA have reviewed and approved 
several proposals submitted by management and operating contractors 
across the entire DOE Complex through which the management and 
operating contractors have obtained office and light laboratory space via 
private sector financing and Government leases.  DOE has a detailed 
policy and process for evaluating proposed alternative financing 
arrangements whenever a proposed facility is valued at $5 million or more 
that apply to all DOE elements and include independent external reviews 
by both DOE and the Office of Management and Budget.  During several 
steps in the process, Congress is notified regarding pending DOE actions 
and oversees those actions that go forward.  Therefore, these arrangements 
clearly do not circumvent the constitutional right and duty of Congress 
to authorize and appropriate funding.  Consideration of project financing 
issues is outside the scope of NEPA compliance documents like the 
SWEIS.

 In the case of the Science Complex, the U.S. Postal Service initially 
indicated interest in facilitating the NNSA’s request for assistance with 
financing of the Science Complex, but subsequently ceased its support for 
reasons outlined in its press release.

268-40 In accordance with the Record of Decision for the TA-18 EIS 
(67 FR 79906), all criticality experiments machines, except the Solution 
High-Energy Burst Assembly, will be moved to the Nevada Test Site.  
Under the No Action Alternative of this SWEIS, NNSA would continue to 
operate the Solution High-Energy Burst Assembly criticality experiment 
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machine at TA-18.  The text in Appendix H, Section H.1.1, was revised to 
indicate that the Solution High-Energy Burst Assembly critical experiment 
machine would not be relocated with other Category III and IV capabilities 
and materials from TA-18 to another location at LANL.  The Solution 
High-Energy Burst Assembly criticality experiment machine, because 
of its minimal shielding, has to be located in an isolated area away from 
population centers.  NNSA will analyze the relocation and reconstitution 
of the Solution High-Energy Burst Assembly from TA-18 to the Nevada 
Test Site through a separate NEPA action.  There are no plans to perform 
criticality experiments at the Radiological Science Institute.  Regarding 
the inventory of depleted uranium and thorium currently stored at TA-18 
(which would not be relocated along with the criticality experiments 
machines to Nevada Test Site), those machines required to support 
operational capabilities at LANL would be relocated along with other 
equipment to the new location at LANL.  The excess materials would 
be evaluated for potential future use or would be classified as waste and 
disposed accordingly.  For transportation impact analyses purposes, both 
local and offsite disposition of potential excess materials were analyzed in 
the SWEIS.  If the decision were made to decontaminate, decommission, 
and demolish TA-18 facilities, no materials (depleted or natural uranium, 
thorium, or other bulk materials) would be left at the site.

268-41 The Roadrunner is the latest of several supercomputers that NNSA 
is planning to install to enhance the capabilities of the Nicholas C. 
Metropolis Center for Modeling and Simulation (Metropolis Center) in 
support of LANL’s national security mission.  Appendix J, Section J.2, of 
this Final SWEIS was revised to clarify that Roadrunner’s infrastructure 
requirements and proposed future enhancements to the Metropolis Center 
would be limited to the water and electrical usage evaluated in this 
SWEIS.

268-42 The analysis presented in Appendix G, Section G.4, of the SWEIS 
addresses the environmental impacts of three options for configuration 
of the Radioactive Liquid Waste Treatment Facility upgrade.  All of the 
options analyzed would occur within a previously developed area of 
TA-50.  At this time, a preferred configuration for the upgrade has not 
been identified because other factors such as cost are being considered.  
The impacts presented under the Expanded Operations Alternative, 
NNSA’s Preferred Alternative in the SWEIS, include the impacts of the 
upgrade option having the largest environmental impacts.  In addition, 
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impacts of the proposed auxiliary action of constructing a pipeline and 
evaporation tanks, which could be implemented under any of the options, 
are also accounted for in the Expanded Operations Alternative impacts 
analysis.

268-43 The Radioactive Liquid Waste Treatment Facility at LANL has a National 
Pollutant Discharge Elimination System (NPDES) surface water discharge 
permit.  In addition, a Groundwater Discharge Plan for the TA-50 
Radioactive Liquid Waste Treatment Facility includes a groundwater 
discharge permit application that was submitted to the New Mexico 
Environment Department for the Radioactive Liquid Waste Treatment 
Plant outfall.  This plan is discussed in Chapter 4, Section 4.3.1.1, of 
the SWEIS.  Remedial actions to address possible contamination in 
Mortandad Canyon are being addressed within the framework and 
schedules of the Consent Order signed by the State of New Mexico, DOE, 
and the LANL contractor in March 2005.

268-44 Following the Cerro Grande Fire, NNSA authorized construction of an 
influent storage facility in TA-50 with a capacity of 300,000 gallons 
(1.1 million liters).  As needed, liquid wastes would be stored in 
generating facilities or the influent storage facility during the Radioactive 
Liquid Waste Treatment Facility Upgrade Project.  Seismic risks for the 
new facility and the pipeline to the evaporation tanks would be taken into 
account during design and construction to ensure that they are built to 
appropriate standards for their function.  This includes considering the 
routing of the pipeline and ensuring that its construction is appropriate 
for the terrain over which it is laid.  Impacts analyses of accidents 
associated with seismic events that could affect the Radioactive Liquid 
Waste Treatment Facility were discussed in Appendix D; these impacts 
would likely bound any accidents that could occur during construction of 
the new facilities.  The proposed area for the evaporation tanks is down 
the mesa from TA-50, in TA-62, but the number and location of pumps 
needed would be addressed in the final design.  It should be noted that 
the liquids to be transferred to the evaporation tanks are the same liquids 
that are currently discharged through a NPDES-permitted outfall.  These 
liquids are treated to remove most of the solid radioactive constituents, but 
some tritium contamination would still be detectable.  Periodic cleaning 
of the tanks would be performed to eliminate buildup of dissolved solids.  
During cleaning, salt (and blown-in dirt) on the floor and sidewalls of the 

Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
Scott Kovac, and John Witham, Nuclear Watch of New Mexico

268-45
cont'd

268-46

268-47



Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-543

tanks would be flushed to a sump for solids removal.  The filtrate from 
solids removal would be returned to the evaporation tanks.  The solids 
would be packaged for disposal as low-level radioactive waste.  The 
treatment process sludge that remains after most of the water evaporates 
from the waste has a high water content that prevents it from meeting the 
waste acceptance criteria for disposal.  Therefore, the sludge is sent to 
a commercial facility where it is dried and repackaged, then returned to 
LANL for disposal as low-level radioactive waste.  The material is not sent 
to the Toxic Substances Control Act incinerator at Oak Ridge National 
Laboratory.

268-45 Text was added to Appendix G, Section G.4, of the SWEIS to provide 
details on the impacts from the proposed evaporation tanks associated 
with the Radioactive Liquid Waste Treatment Facility.  Potential doses 
from emissions from the tanks were calculated.  These emissions would 
be dominated by tritium; the resulting health impacts would be small and 
would be enveloped by the calculated impacts to the public of operations 
at other Key Facilities, as discussed in Chapter 5, Section 5.6.1.  The air 
emissions referred to by the commentor (page 5-83) are from the facility, 
not the evaporation tanks.

 The 1999 SWEIS waste generation projections were based on past 
generation rates and future estimates by facility personnel.  Chapter 4, 
Table 4–45, presents the actual generation rates since 1999 and indicates 
that the original 1999 estimates were low.  Of these exceedances, two 
instances were within 20 percent of the original projection.  The other 
three even greater exceedances were attributed to one-time events that 
are not part of routine operations; please see the footnotes to Table 4–45 
for details.  For all new waste projections presented in Chapter 5 of the 
SWEIS, the quantities were adjusted upward when the historical trends 
indicated that the 1999 SWEIS projections were not adequate.  In such 
cases, the low-level radioactive waste generation projections for the 
Radioactive Liquid Waste Treatment Facility were increased under all 
alternatives.  Refer to Chapter 5, Tables 5–39, 5–42, and 5–47, of the 
SWEIS.

268-46 NNSA is responsible for safely managing unwanted radioactive sealed 
sources for safety and national security purposes.  In addition, DOE is the 
Federal agency responsible for ensuring safe disposal of commercially 

Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
Scott Kovac, and John Witham, Nuclear Watch of New Mexico

268-47
cont'd

268-46
cont'd

268-48

268-49



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-544

7/9/2007

generated Greater-Than-Class C low-level radioactive waste (see below).  
Over a number of years, NNSA has been recovering and storing actinide-
bearing sealed sources at LANL under its Off-Site Source Recovery 
Project, and proposes to store additional sources containing other isotopes 
(see Appendix J) if other appropriate and safe management options cannot 
be identified.  Stored sources containing defense-related transuranic 
isotopes are eligible for disposal at WIPP, including all of the plutonium-
239 sources that have been collected.  As stated in Appendix J, 132 drums 
of plutonium-239 sealed sources have already been shipped to WIPP.  
Recently, some of the americium-241 and plutonium-238 sealed sources 
stored at LANL were determined to be defense-related and thus eligible 
for disposal at WIPP.  Stored sources containing these and other isotopes 
that are not determined to be defense-related may be eligible for disposal 
at existing commercial and DOE disposal facilities, or considered Greater-
Than-Class C or similar DOE waste.

 At this time, there is no identified Greater-Than-Class C waste disposal 
facility; however, DOE has issued a Notice of Intent to prepare an 
Environmental Impact Statement for the Disposal of Greater-Than-
Class C Low-Level Radioactive Waste (Greater-Than-Class C Waste EIS) 
(__ FR _____).  Several options for disposal of Greater-Than-Class C 
waste, as well as DOE waste with similar characteristics, are being 
considered.  Clarifying language has been added to Appendix J.

 The commentor refers to a LANL contractor proposal that the sealed 
sources not be considered part of the material at risk.  The proposal, 
included in “Evaluation of Off-Site Source Recovery Project Sealed 
Sources at TA-54, Area G” (TD-SWO-012, R.0; same as LANL 2004d in 
Appendix J), is based on this statement in DOE Standard 1027-92, Hazard 
and Analysis Techniques for Compliance with DOE Order 5480.23, 
Nuclear Safety Analysis Reports:  “Sealed radioactive sources that are 
engineered to pass the special form testing specified by the Department 
of Transportation in 49 CFR Part 173.469 or testing specified by ANSI 
N43.6, ‘Sealed Radioactive Sources, Categorization,’ may be excluded 
from summation of a facility’s radioactive inventory.”  However, the 
accident analyses in the SWEIS do address the sealed sources as part of 
the material at risk.

 NNSA does not agree with the commentor’s statement that LANL staff 
has not been able to handle sealed sources efficiently.  LANL’s Off-Site 
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Source Recovery Program is in compliance with all safety and security 
regulations and has removed hundreds of sealed sources from potentially 
vulnerable locations throughout the country.  The commentor refers 
to statements about difficulties in planning source recovery actions 
because of space constraints from the DOE Inspector General’s report 
(“Follow-up on the Management of Plutonium-239 Sealed Sources 
Recovery Activities,” United States Department of Energy, Office of 
Inspector General, Office of Audit Services, OAS-M-06-09, September 
2006).  This in no way compromises safety and security.  Any facility 
used for management of sealed sources would have approved safety 
documentation.

 As stated above, DOE has issued a Notice of Intent to prepare an EIS 
for disposal of Greater-Than-Class C low-level radioactive waste.  DOE 
intends this EIS to enable DOE to select any new or existing disposal 
location, facilities, or methods for disposal of Greater-Than-Class C low-
level radioactive waste, as well as DOE waste with similar characteristics.

 DOE prepared the Environmental Assessment, Radioactive Source 
Recovery Program (DOE/EA-1059) (DOE 1995b), to address the 
establishment of a program to accept and recover neutron sources as a 
means of chemically salvaging the radioactive isotopes they contain.  
Other DOE facilities that were considered but not analyzed in detail 
because they did not meet the purpose and need include Oak Ridge 
National Laboratory, Idaho National Engineering Laboratory, the 
Savannah River Site, and Sandia National Laboratories.  In addition, 
use of commercial facilities was considered, but was not analyzed in 
detail.  Appendix J, Section J.3.1, of the SWEIS discusses the NEPA 
documentation for changes in the Off-Site Source Recovery Program.  
As discussed in that section, management of the sealed sources is part of 
LANL’s national security mission.

268-47 During the timeframe covered by the LANL SWEIS, no operations would 
be moved from the Chemistry and Metallurgy Research Building Wing 9.  
At this time, there are no specific plans for digging new shafts at Area G.  
However, as indicated in Appendix J, Section J.3.3.2, of the SWEIS, shaft 
storage may be used if deemed necessary to mitigate hazards associated 
with storage of sources identified in the future (for example, sources 
similar to radioisotope thermoelectric generators).  Appendix J presents 

Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
Scott Kovac, and John Witham, Nuclear Watch of New Mexico

268-53
cont'd

268-54



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-546

7/9/2007

calculated consequences and risks associated with very conservative 
enveloping assumptions regarding the location, container integrity, and 
radioisotope content of sealed sources.  For instance, the impacts analysis 
for storage in Wing 9 is based on the conservative assumption that the 
sealed sources are not in boreholes.  Similarly, the analysis for storage 
at TA-54 conservatively assumes sealed sources are stored in the domes.  
Mitigation measures to preclude or ameliorate the consequences and risks 
of postulated accidents involving sealed sources at these two locations are 
described in Appendix J, Section J.3.3.2, of the SWEIS.

268-48 Additional information was added to the Final SWEIS to support the 
analysis presented in the Draft SWEIS regarding the effect of LANL 
operations on the local economy.  Independent figures compiled for the 
Region of Influence by the U.S. Department of Commerce’s Bureau of 
Economic Analysis indicate that, on average, another local job is indirectly 
created for every LANL position.  Because the largest concentration 
of LANL employees is expected to continue residing in Los Alamos 
County, this county is likely to continue to receive the largest share of 
the economic benefits from LANL.  However, as more LANL employees 
move into adjoining counties, as they have done in recent years, these 
counties are expected to receive a greater share of the benefits.

 The text from the Draft SWEIS cited by the commentor regarding the 
socioeconomic impacts of operations that exceeded the 1999 SWEIS 
projections was not meant to show a beneficial impact of increased 
chemical waste generation.  Instead, it was meant to show a neutral 
impact, as discussed further on page S-24 of the Draft SWEIS.

 Analyzing alternative missions that would be of greater economic benefit 
to northern New Mexico is not within the scope of this SWEIS.  The 
SWEIS impact analysis considers the socioeconomic impacts of operating 
LANL on the general New Mexico economy, including tourism.  The 
commentor’s concerns about the effects of a major accident on New 
Mexico’s economy due to reduced tourism are addressed in Chapter 5, 
Section 5.12, of the SWEIS, which analyzes the potential impacts from a 
variety of accident scenarios on the public, including area visitors.

268-49 Evaluation of costs is not within the scope of this SWEIS, which presents 
analyses evaluating the potential environmental impacts of continuing 
operations at LANL.  As discussed in Chapter 2, Section 2.2.6, decisions 
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about cleanup levels for sites subject to the Consent Order will be made by 
the New Mexico Environment Department using standards documented in 
Section VIII of the Consent Order.  The level of cleanup that is undertaken 
will likely be driven by the expected future land use.  If a site is to be 
released for unrestricted public access, that site would need to meet 
cleanup standards for unrestricted access; however, sites that are to remain 
within LANL under restricted access could be cleaned up to different 
standards based on their expected uses.

268-50 NNSA notes the commentor’s opposition to waste disposal in unlined 
pits at LANL.  Except for low-level radioactive waste, all radioactive and 
chemical wastes generated at LANL are transported offsite for disposal in 
regulated disposal facilities authorized for the types of wastes each facility 
may receive.  The future use of lined rather than unlined pits for low-
level radioactive waste disposal is under evaluation through the Area G 
Performance Assessment and Composite Analysis required by DOE 
Order 435.1, which is periodically reviewed and updated.  This analysis 
will guide decisions regarding operational procedures and waste disposal.  
The SWEIS considers the impacts of using unlined pits as its No Action 
Alternative baseline; this impact analysis thereby bounds the long-term 
environmental consequences that could result from using lined disposal 
pits.

 Much of the low-level radioactive waste projected under the Expanded 
Operations Alternative is attributable to remediation actions.  Waste 
volumes generated from environmental restoration will depend 
significantly on future cleanup decisions made by the New Mexico 
Environment Department, pursuant to the Consent Order.  The analysis 
presented in Appendix I of the SWEIS bounds the volumes that could be 
generated if all buried wastes in material disposal areas covered under the 
Consent Order were removed and disposed of elsewhere.  In this case, 
offsite disposal of low-level radioactive waste could be used to supplement 
onsite disposal.  Refer to Sections 2.7, Waste Management, and 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

268-51 The text was modified to indicate that little “natural recharge” occurs 
along the mesa tops.  Refer to Section 2.5, Water Resources, of this CRD 
for a response to comments on well construction.
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268-52 More detailed information on surface water monitoring results is contained 
in the annual LANL environmental surveillance reports.  Raw analytical 
data for base flow and snowmelt are included in a compact disc distributed 
with hard copies of the environmental surveillance report and may also be 
accessed via the LANL website (www.airquality.lanl.gov/esr/index.shtml).  
Storm runoff data are published in regular reports to the Environmental 
Protection Agency and New Mexico Environment Department; 2005 
data are reported in the Los Alamos National Laboratory Storm Water 
Pollution Prevention Plan for SWMUs and AOCs (Sites) and Storm 
Water Monitoring Plan (LANL 2006c).  All water monitoring results are 
also available to the public through DOE’s online water quality database 
[wqdbworld.lanl.gov/].  NNSA and the LANL contractor are aware of 
the concerns expressed by Bob Gilkeson and George Rice regarding 
groundwater characterization at LANL, and actions to address some of 
these concerns comprise part of the monitoring program underway at 
LANL.

268-53 LANL’s projected water demands under the Expanded Operations 
Alternative would remain within LANL’s water use target ceiling of 
542 million gallons (2,050 million liters) per year, as discussed in 
Chapter 5, Section 5.8.2.3.  DOE transferred 70 percent of its water rights 
for LANL and leases the remaining 30 percent to Los Alamos County.  
DOE is a county water customer that is billed and pays for the water 
LANL uses.  DOE has no plans to obtain or purchase additional water 
rights for LANL.  Refer to Section 2.8, Water Use, of this CRD for more 
information.

 Regarding pit production, the LANL SWEIS alternatives address the 
next 5 years and limit the level of pit production to 50 certified pits per 
year, which may require production of as many as 80 pits (under the 
Expanded Operations Alternative) and is consistent with earlier decisions 
supported by the Final Programmatic Environmental Impact Statement for 
Stockpile Stewardship and Management (DOE/EIS-0236) (DOE 1996).  In 
October 2006, NNSA issued a Notice of Intent to prepare a Complex 2030 
SEIS to assess the environmental impacts of the continued transformation 
of the nuclear weapons complex (71 FR 61731).  Refer to Section 2.4, 
Modernization of the Nuclear Weapons Complex, of this CRD for more 
information.
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268-54 The reference document cited as LANL 2004e in Chapter 7 of the SWEIS 
is a compilation of information updates that was prepared to facilitate 
preparation of the SWEIS and was made available to the public as 
part of the references for the SWEIS.  Primary references are listed in 
the document, as appropriate.  In addition to information summarized 
from other published documents, supplemental information, including 
interpretations and analyses offered by individual LANL subject 
matter experts, is included in the reference identified as LANL 2004e.  
Supplemental information contributed by LANL seismic hazards program 
staff members is simply cited as “LANL Seismic Hazards Geology Team, 
unpublished” in LANL 2004e.  The citation does not denote any particular 
unpublished document.  However, an update to the seismic hazard analysis 
for LANL was completed in 2007 (LANL 2007) and incorporated into 
Chapter 4, Section 4.2.2.3, Chapter 5, Section 5.12, and Appendix D, 
Section D.4.  Relevant to the commentor’s specific questions, the shading 
in Chapter 4, Section 4.2.2.3, Figure 4–9, indicates the area where 
recent mapping has been focused due to the potential impact on LANL 
operations.  General mapping studies have been conducted in the eastern 
two-thirds of LANL, but the focus is on the western areas where greater 
potential risk exists.  “Mapped faults” is a term used to describe structural 
discontinuities observed in studies that can be correlated over a significant 
distance and show displacement.  “In-progress mapping faults” indicates 
potential fault structures that have been identified by studies and are being 
investigated to determine whether they meet the size and displacement 
criteria to be faults.  Because they have not been substantiated by the 
appropriate level of review, “in-progress mapping faults” are not included 
in Figure 4–9.  The significance of fault structures at LANL and in 
TA-55 is considered in some detail in the SWEIS.  They are discussed in 
Section 4.2.2.3, and their significance to facility safety is considered in 
Chapter 5, Section 5.12.3.  However, detailed risk assessments of LANL 
facilities show that the risk levels are moderate, and the discussion of 
consequences in the SWEIS is appropriate to that determination.  The 
“small faults” mentioned in the comment are too small to be included 
in Figure 4–9.  They would be detailed during evaluations of individual 
facilities.

268-55 NNSA is not required to halt planning for new or expanded work at LANL 
until all seismic and waste issues are resolved.  Both LANL operations 
and new construction activities are subject to existing DOE Orders 
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and standards for seismic and waste management concerns.  Different 
construction requirements are imposed for new structures as determined 
by site locations relative to known fault lines and the planned future use of 
the structure.  Existing LANL structures may be retrofitted and upgraded 
to meet current seismic standards as necessary and appropriate for their 
expected use.

 The Radioassay and Nondestructive Testing Facility is used to survey 
packaged radioactive waste prior to its disposal and is one of several 
structures at TA-54 that are proposed for replacement with new structures 
to accommodate closure of MDA G under the provisions of the Consent 
Order, as well as certain existing disposal units that are not subject to the 
Consent Order.  Therefore, temporary provisions and use requirements 
for operation of that facility are in place at this time until a decision on 
its replacement is made pursuant to a Record of Decision for the SWEIS.  
The SM-43 Building referenced by the commentor was replaced by the 
newly constructed National Security Sciences Building in May 2006 and 
is to be demolished as part of the No Action Alternative (see DOE/EA-
1375) (NNSA 2001).  The Radioactive Liquid Waste Treatment Facility 
is one of the facilities proposed for upgrade at LANL, and the proposed 
upgrades are analyzed in the SWEIS.  Temporary measures have been 
taken to allow operation of the existing facility.  

 The CMRR EIS (DOE 2003c) considered all seismic information available 
at the time the EIS was prepared; additional information, referred to in the 
comment, came to light during the preliminary design and site evaluation 
phase after NNSA’s decision to proceed with the project.  Site evaluation 
is performed during the planning stage so that specific site information 
can be included in the plans for new construction.  As discussed in the 
response to Comment no. 268-37, the ash layer identified at TA-55 creates 
minor impacts for the Chemistry and Metallurgy Research Replacement 
Facility foundation design; however, these impacts do not affect the safe 
design of the facility.  The ash layer is not a significant issue for existing 
facilities, but it does have a minor effect on seismic attenuation at the site.  
Identification of a buried ash layer is not, per se, seismic information; 
rather, it is geologic information that is important to the building design 
and construction concerns.  A detailed geotechnical report prepared for 
the Chemistry and Metallurgy Research Replacement Facility Foundation 
concluded that the preferred site was acceptable for the planned facility.  
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Additional site investigation is underway to determine the lateral extent 
of the ash layer in the TA-55 vicinity; as information becomes available, 
it will be factored into the planning process for construction of other 
structures within the affected area.  Existing structures will be evaluated as 
information becomes available to determine whether they are at risk and 
whether appropriate action is needed to protect the public and workers.

 As stated in the response to Comment no. 268-7, the Defense Nuclear 
Facilities Safety Board does not regulate or authorize operation of 
facilities at LANL.  Its function, as mandated by Congress, is to provide 
independent safety oversight of the NNSA nuclear weapons complex.  
The Defense Nuclear Facilities Safety Board reviews safety issues at 
NNSA nuclear weapons complex facilities, prepares reports detailing the 
conclusions of the reviews, and submits the reports to NNSA.  NNSA 
and the LANL contractor regularly review Defense Nuclear Facilities 
Safety Board reports and respond with commitments to update and 
improve safety basis documentation.  The Los Alamos Site Office Safety 
Authorization Basis Team is responsible for developing and approving 
adequate controls to support safe operations at LANL.  NNSA authorizes 
all LANL facility operations based on the acceptability of existing relevant 
safety documentation.  Refer to Section 2.13, Recommendations of the 
Defense Nuclear Facilities Safety Board, of this CRD for additional 
information.

268-56 The estimates for operational transuranic waste generation reflect the 
projections in the 1999 SWEIS, which were increased as necessary in 
this SWEIS based on actual generation rates and recent waste generation 
forecasts.  The projections of transuranic waste volumes generated by 
routine operations are designed to be conservative to provide an upper 
bound for measuring impacts.  In addition, most of the transuranic waste 
generation projected under the Expanded Operations Alternative would 
result from the assumed removal of transuranic waste disposed before 
1970 from LANL material disposal areas that are subject to the Consent 
Order.  Generation of this waste is uncertain and will depend on future 
regulatory decisions by the New Mexico Environment Department.

 The original WIPP baseline inventory estimated 741,608 cubic feet 
(21,000 cubic meters) of contact-handled transuranic waste originating 
from LANL (see the Waste Isolation Pilot Plant Disposal Phase Final 
Supplemental Environmental Impact Statement [DOE/EIS-0026-S-2] 
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[DOE 1997b]).  As noted by the commentor, these estimates are updated 
periodically using more current projections.  The WIPP disposal capacity 
is expected to be sufficient for disposal of all retrievably stored transuranic 
waste, including LANL’s current inventory of legacy waste, and all newly 
generated transuranic waste from the DOE Complex over the next few 
decades.  As discussed in Chapter 5, Section 5.9.3, no credit was taken 
for LANL waste volume reduction techniques such as sorting, and it is 
assumed that all of the transuranic waste at LANL could be disposed of at 
WIPP.  However, there may not be sufficient space at WIPP for disposal 
of all pre-1970 waste buried across the DOE Complex.  Because future 
decisions about disposal of transuranic waste will be based on the needs 
of the entire DOE Complex, it is not possible to be definite about the 
disposition of waste from environmental remediation that may or may not 
be generated.  Should any transuranic waste be generated at LANL when 
disposal capacity is not available, the waste would be safely stored until 
disposal capacity is available.  Disposal of transuranic waste at LANL 
is not considered under any alternative.  Refer to Section 2.7, Waste 
Management, and Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD for more 
information.

 Chapter 3, Table 3–17, of the SWEIS documents the capabilities 
of the Solid Radioactive and Chemical Waste Facilities.  The waste 
volumes projected for various management activities (such as waste 
characterization) are based on historical volumes managed and waste 
volume forecasts.  As such, the Table 3–17 volumes reflect the planned 
capabilities of the Solid Radioactive and Chemical Waste Facilities.  To 
accommodate processing and storage of legacy transuranic waste and 
newly generated transuranic waste from LANL operations under the 
Expanded Operations Alternative, NNSA proposes to upgrade existing 
waste management processes and install additional equipment and 
facilities, as discussed in Appendix H, Section H.3.

 Transuranic waste volumes projected under each of the alternatives are 
included in Chapter 3, Table 3–19, and Chapter 5, Table 5–37, of the 
SWEIS.  These tables do not include any waste associated with a modern 
pit facility; this waste was included in Chapter 5, Section 5.13, Cumulative 
Impacts, of the Draft SWEIS.  But as noted previously, in October 2006, 
NNSA issued a Notice of Intent to prepare a Complex 2030 SEIS (DOE/

Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
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EIS 0236-S4) (71 FR 61731).  In this Notice, NNSA also announced 
cancellation of the previously planned Supplemental Programmatic EIS on 
Stockpile Stewardship and Management for a Modern Pit Facility (DOE/
EIS-236-S2).  Thus, the Final LANL SWEIS does not include reference 
to a modern pit facility.  The Complex 2030 SEIS will evaluate a number 
of NNSA sites, including LANL, for the location of a new consolidated 
plutonium center or a consolidated nuclear production center, but the 
impacts associated with this facility are unknown at this time and therefore 
were not included in this SWEIS.

268-57 The SWEIS analyzes the impacts of all of the transuranic waste proposed 
for storage at LANL.  Under the No Action Alternative, the Off-Site 
Source Recovery Project would continue to recover plutonium-239, 
americium-241, and plutonium-238 sealed sources and store them 
until it can be determined whether they are eligible for disposal at 
WIPP as transuranic waste.  Because they were generated from defense 
activities, all plutonium-239 sealed sources that have been collected are 
eligible for disposal at WIPP, as well as some of the americium-241 and 
plutonium-238 sources.  Other types of sealed sources are stored until they 
are determined to be defense-related transuranic waste, and thus eligible 
for WIPP disposal, or until a disposal site for Greater-Than-Class C and 
similar DOE waste is identified (see below).  The impacts of storing the 
waste at LANL and of shipping the transuranic waste to WIPP are included 
in the discussion of the impacts of the No Action Alternative in Chapter 5.

 Under the Expanded Operations Alternative, the Off-Site Source Recovery 
Project would expand the types of sealed sources that it would manage, 
and some of these could be stored at LANL if no appropriate commercial 
or other Federal facility is available for their management.  None of these 
additional sealed sources would qualify as transuranic waste; those having 
isotope concentrations less than the Class C limits would generally not 
require storage but could be disposed of at existing commercial and DOE 
low-level radioactive waste disposal facilities.  Sources that could not be 
disposed or otherwise managed would be safely stored at LANL until a 
disposal site was available.  As noted in the response to Comment no. 268-
46, DOE has issued a Notice of Intent to prepare a Greater-Than-Class C 
Waste EIS (70 FR 24775).  Several options for disposal of Greater-Than-
Class C waste and other DOE waste with similar characteristics are being 
considered.  As noted in Appendix J, Section J.3.2.2, the Off-Site Source 
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Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
Scott Kovac, and John Witham, Nuclear Watch of New Mexico

Recovery Project estimated the number of additional sealed sources that 
would be managed annually.  Many of these sources would not be stored 
at LANL under the expanded storage program because this material would 
only be brought to LANL for national defense purposes if no commercial 
or other Federal facility were appropriate for their management.  For 
the accident analyses, it was assumed that the facility contained the 
maximum amount of any isotope that would result in the highest exposure.  
Clarifying language on this topic was added to Appendix J of the SWEIS.

268-58 Chapter 4, Section 4.9.4, was revised to include information about the 
volume of LANL transuranic waste shipped to WIPP.  Issues impacting 
waste shipments are being addressed by the LANL contractor, as 
evidenced by increased transuranic waste shipments in the most recent 
year (detailed in the response to Comment no. 268-59).  LANL transfers 
newly generated transuranic wastes to TA-54 for characterization and 
certification prior to transport to WIPP.  Transuranic waste shipments to 
WIPP could include both newly generated and legacy wastes.  LANL 
plans to ship all legacy wastes to WIPP within the next 10 years.  The 
impacts of transuranic waste storage, characterization, certification, 
packaging, and shipping operations were evaluated in various sections of 
this SWEIS, including discussing normal operations, waste management, 
facility accidents, and transportation.

268-59 NNSA acknowledges that there have been difficulties with repackaging 
and certifying transuranic waste for shipment to WIPP.  Section 4.9.4 
was added to Chapter 4 of the SWEIS to document the amount of waste 
shipped off site.  Although there have been delays in meeting planned 
transuranic waste shipments, process improvements have been made 
and shipment rates to WIPP have increased; therefore, the amount of 
transuranic waste stored on site is expected to decrease.  Appendix H, 
Section H.3, describes an option for constructing additional transuranic 
waste storage buildings if legacy transuranic waste in the Area G storage 
domes cannot all be shipped for disposal on a schedule that would comply 
with the Consent Order.

268-60 Accident risks from scenarios involving releases from Area G transuranic 
waste storage domes were calculated, taking into account the maximum 
limit allowed in those domes.  By calculating risks based on the maximum 
allowed limit, the annual risks presented in the SWEIS bound future 
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annual risks.  In the event of an increase in the maximum allowed limit, 
DOE Orders require appropriate safety evaluations, such as a Safety 
Analysis Report or Basis for Interim Operations, to ensure the continued 
protection of the health and safety of workers and the public.  The 
possibility of rips in the domes has no significance to the accident analysis 
because the material covering the domes is not considered a safety barrier.  
During normal operations, LANL staff can enter the domes without 
respiratory protection, so rips in the domes would not be expected to result 
in releases to the environment that would measurably add to offsite doses.

268-61 The need for significantly larger low-level and transuranic waste disposal 
capacity would depend on future regulatory decisions by the New Mexico 
Environment Department.  Therefore, it is premature to do a detailed 
analysis of waste disposal or storage needs.  However, NNSA expects 
that any potential shortfall in LANL low-level radioactive waste disposal 
capacity can be met by using existing offsite disposal capacity.  Therefore, 
this SWEIS considers the impacts of transporting all solid, chemical, 
and radioactive wastes off the LANL site, as well as the impacts of 
transporting all low-level radioactive waste for onsite LANL disposal.

 The transuranic waste volume projected under the Removal Option 
primarily involves waste that was buried at LANL before 1970.  WIPP’s 
disposal capacity is expected to be sufficient for disposal of all retrievably 
stored transuranic waste and all newly generated transuranic waste from 
the DOE Complex over the next few decades, but may not be sufficient 
for this waste and all pre-1970 waste buried across the DOE Complex 
(63 FR 3624).  It is not possible to be definite about the disposition of 
waste from environmental remediation that may or may not be generated 
because future decisions about disposal of transuranic waste will be based 
on the needs of the entire DOE Complex.  However, assuming a lack of 
disposal capacity, any transuranic waste that may be generated at LANL 
would be safely stored until disposal capacity becomes available.  Refer to 
Section 2.7, Waste Management, of this CRD for more information.

 Summary Section S.9.3 and Table S–18 were revised based on the above 
discussion.

268-62 As previously detailed in the response to Comment no. 268-56, the 
estimates for operational transuranic waste generation are based on 
projections in the 1999 SWEIS.  These projections were increased as 
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necessary in this SWEIS based on actual generation rates and recent waste 
generation forecasts.  The projections for waste generated by routine 
operations are designed to be conservative to provide an upper bound 
for measuring the impacts.  Although some facility-specific projections 
occasionally have been exceeded, LANL-wide projections have generally 
bounded actual annual generation rates (see Chapter 4, Tables 4–44 
through 4–49, for details).

268-63 NNSA analyzed an option (described in Appendix H, Section H.3.2.3, and 
evaluated in Section H.3.3.3) to move remaining transuranic waste drums 
from TA-54, Area G, to two new storage domes that could be collocated 
with the proposed new TRU Waste Facility.  This option would allow 
closure of Material Disposal Area G in compliance with the Consent 
Order, as well as closure of certain other disposal units not subject to the 
Consent Order.  The option would also allow the disposition of any waste 
buried below or in proximity to Dome 375 if it is determined that all of 
the transuranic waste drums cannot be removed, repackaged, and shipped 
for disposal in a timeframe that would allow closure to occur.  Seismic 
impacts related to the Decontamination and Volume Reduction System 
(Dome 375) and waste storage domes are presented in Appendix D, 
Section D.4.2.2.  NNSA recognizes the schedule constraints required by 
the Consent Order and is currently evaluating the best path forward for 
managing the transuranic waste in belowground storage.

268-64 LANL’s conveyance of land to Los Alamos County and transfer of land 
to the Department of the Interior to be held in trust for the Pueblo of 
San Ildefonso (under Public Law 105-119, Section 632) are addressed 
in Chapter 4, Section 4.1.1, of the SWEIS.  Should the conveyance of 
additional tracts not previously analyzed be undertaken, the action would 
be subject to future NEPA analysis.  Parcels transferred to these entities 
are cleaned up to an appropriate level to protect human health; the cleanup 
level therefore depends on the expected use of the land.  The 2007 
Defense Authorization Bill provides an additional 5 years to complete the 
conveyance and transfer of land to Los Alamos County and the Pueblo of 
San Ildefonso, respectively.  Specifically, the new legislation would extend 
the completion date through November 2012.

268-65 As discussed in Appendix L of the SWEIS, NNSA makes categorical 
exclusion determinations in accordance with DOE NEPA implementing 
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regulations (10 CFR Part 1021.410).  Proposed projects are not excluded 
from NEPA review; instead, a NEPA review of each project is conducted 
prior to implementation to determine whether it meets the criteria for a 
categorical exclusion.  If a project does not meet the criteria, additional 
NEPA analysis is performed.  Examples of the types of activities that may 
be categorically excluded are presented in Appendix L of the SWEIS.

268-66 Chapter 5, Section 5.13, discusses the cumulative impacts of ongoing and 
reasonably foreseeable future actions at LANL, including pertinent actions 
covered by other NEPA documentation.  As described in Section 5.13, the 
cumulative impact analysis for this SWEIS includes:  (1) an examination 
of cumulative impacts presented in the 1999 SWEIS; (2) an analysis 
of impacts since the 1999 SWEIS was issued; and (3) a review of past, 
present, and reasonably foreseeable actions by other Federal and non-
Federal agencies in the region.  Council on Environmental Quality 
regulations (40 CFR Part 1508.4) define a categorical exclusion as “a 
category of actions which do not individually or cumulatively have a 
significant effect on the human environment.”  Therefore, by definition, 
categorical exclusions rarely need to be considered when performing a 
cumulative impacts analysis.

268-67 As part of the Section 7 consultation process with the U.S. Fish and 
Wildlife Service, LANL staff prepared a Biological Assessment of 
the Continued Operation of Los Alamos National Laboratory on 
Federally Listed Threatened and Endangered Species (LA-UR-06-6679) 
(LANL 2006j), to which the U.S. Fish and Wildlife Service responded 
to in a series of letters (see Chapter 6, Section 6.5.2, of the SWEIS).  
Both the biological assessment and the U.S. Fish and Wildlife Service 
responses were incorporated into the Final SWEIS.  Regarding the bridges 
over Mexican spotted owl Areas of Environmental Interest required 
under Auxiliary Actions A and B of the Security-Driven Transportation 
Modifications Project, the U.S. Fish and Wildlife Service concluded that 
it could not analyze the effects of the proposed actions because the exact 
locations and designs of the bridges have not been determined.  Thus, if 
either or both of these auxiliary actions are selected, the agency requested 
NNSA to submit a new request for consultation when plans are finalized.  
NNSA will comply with this request.  This commitment will be included 
in the Mitigation Action Plan for the actions selected for implementation 
in the Record of Decision for the SWEIS.

Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
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268-68 Following consultation with the U.S. Fish and Wildlife Service, it was 
determined that construction within TA-54 may affect, but is not likely 
to adversely affect, the southwestern willow flycatcher or its potential 
habitat.  Further, construction was determined to have no effect on either 
the Mexican spotted owl or bald eagle.  Owls do not reside within the 
domes located within TA-54; hence, their removal would have no impact 
on this species.  Chapter 3, Table 3–31, and Appendix H, Section H.3.3.2, 
were updated to reflect this conclusion.

268-69 The regional aquifer has not been designated a “sole-source aquifer” under 
the Environmental Protection Agency sole-source aquifer program.  This 
issue is not addressed in the SWEIS.

268-70 As discussed in Chapter 1, the SWEIS supports decisions to be made over 
the next 5 years regarding the level of operations and the implementation 
of identified projects.  These activities are conducted under the auspices 
of the Stockpile Stewardship Program.  Additional considerations for the 
mission of LANL are being evaluated for the Complex 2030 EIS.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.

268-71 Under the Expanded Operations Alternative, the SWEIS addresses the 
impacts of increase in pit production to 50 certified pits per year.  At 
this time, there are no plans to expand the production missions at LANL 
beyond this rate.  See Section 2.4, Modernization of the Nuclear Weapons 
Complex, of this CRD for additional information about changes to the 
nuclear weapons complex by the year 2030.

268-72 NNSA is not rushing to produce a new-design nuclear weapon.  It is taking 
a measured approach to developing a Reliable Replacement Warhead that 
will provide long-term confidence in a safe, secure, and reliable stockpile 
and enable transformation to a responsive nuclear weapons infrastructure.  
A more detailed discussion regarding the Reliable Replacement Warhead 
Program is provided in Section 2.4, Modernization of the Nuclear 
Weapons Complex, of this CRD.  NNSA will employ modern project 
management tools as appropriate for the modernization of the nuclear 
weapons complex.

268-73 NNSA acknowledges the comments, but notes that the funding priorities 
of the U.S. Government and statements in the cited Ten-Year LANL 
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Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
Scott Kovac, and John Witham, Nuclear Watch of New Mexico

Comprehensive Site Plan are not within the scope of the SWEIS, which 
evaluates the environmental impacts of alternatives for continued 
operation of LANL.  Regarding the long-term stewardship program, the 
planned implementation of an institutional environmental management 
system, coupled with the Consent Order, would functionally address the 
intent of such a program.  This environmental management system was 
implemented in December 2005.  Decisions about remediation measures 
at LANL are not predetermined; they will be made for each potential 
release site in accordance with established regulatory standards and 
processes, including those of the New Mexico Environment Department 
for the Consent Order.  For those potential release sites subject to the 
Consent Order, the New Mexico Environment Department will make 
the remediation decision.  As indicated in Chapter 1, Section 1.4, of the 
SWEIS, NNSA intends to implement actions necessary to comply with 
the Consent Order regardless of whether other actions in the Expanded 
Operations Alternative are implemented.

268-74 The funding priorities of the U.S. Government are not within the scope of 
the SWEIS, which evaluates the environmental impacts of alternatives for 
continued operation of LANL, including bounding the potential impacts 
associated with decontamination, decommissioning, and demolition of 
TA-21 facilities.  NNSA intends to implement actions necessary to comply 
with the Consent Order and to work with the State of New Mexico within 
the framework of the consultative process to assure adequate and timely 
remediation of TA-21.

268-75 LANL staff is evaluating the source of this mercury, which is used in 
numerous experimental facilities at LANL.  Mercury remediation consists 
of identifying the presence of mercury in plumbing traps and physically 
removing the mercury for appropriate disposal.  NNSA has a program to 
identify alternative materials to mercury in its facilities with the goal of 
minimizing any future presence of mercury in plumbing traps.

 The March 2005 Consent Order includes requirements for investigation 
and cleanup actions related to mercury.  The health effects of mercury in 
the environment around LANL are analyzed in Appendix C, Section C.2.1, 
of the SWEIS.



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-560

7/9/2007

268-76 The contingency referred to in the comment involves timing.  The 
Radiological Utility Office Building will be built prior to vacating the 
Chemistry and Metallurgy Research Building, so it provides some 
contingency for moving some operations (for example, low Special 
Nuclear Materials - Radiological Laboratory amounts) from the existing 
Chemistry and Metallurgy Research Building to the new building as 
needed.  Although there are no specific known operating problems, it 
is prudent to establish contingencies to ensure smooth transition to the 
replacement buildings with minimal effects on operational requirements.  
In addition, the “contingency” referred to was analyzed in the CMRR EIS 
(DOE/EIS-0350) (DOE 2003c), and implementation of the related Record 
of Decision (69 FR 6967) is part of the No Action Alternative, so its 
impacts are carried through the SWEIS.

Commentor No. 268 (cont’d):  Jay Coghlan, Director, 
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269-1 NNSA notes the commentor’s opposition to nuclear weapons-related 
activities and the Expanded Operations Alternative at LANL.  Design, 
procedural and operational experiences at the Rocky Flats Plant formed 
the basis for many lessons learned that were recorded and used throughout 
the NNSA weapons complex to further protect public and worker health 
and safety.  At LANL there have been numerous advancements in facility 
design, operations, equipment, procedures and training to minimize the 
risk to the public, workers and environment as a result of activities at 
LANL.  Section 2.12, Comparison to Rocky Flats Plant, of this CRD 
provides more information regarding a comparison of LANL to Rocky 
Flats.  LANL operations and related environmental monitoring are 
conducted in compliance with Federal and State laws and regulations.  
LANL staff monitor and measure, through an environmental surveillance 
program, the concentration of all radioisotopes including those that are 
present in depleted uranium in the soil, sediment, surface water, and 
groundwater around the perimeter of LANL and in areas beyond the 
perimeter.  This monitoring and surveillance includes the Rio Grande 
and the aquifer that is used for drinking water.  By measuring the content 
of these environmental samples, LANL staff determine if the health 
and safety of the public is affected by any emissions.  Measured levels 
of radioisotopes, chemicals, and elements are provided in Appendix F.  
Health effects from LANL emissions are provided in Chapter 5.  For 
more information related to depleted uranium experiments at LANL, 
refer to Section 2.10, Depleted Uranium and the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility, of this CRD.

269-2 LANL’s projected water demands under the Expanded Operations 
Alternative would remain within LANL’s water use target ceiling as 
discussed in Chapter 5, Section 5.8.  Refer to Section 2.8, Water Use, of 
this CRD for more information on water use, available water rights, and 
water supply planning at LANL.

269-3 NNSA has reviewed pit lifetime studies and has determined that the 
degradation of plutonium pits would not affect warhead reliability for 
at least 85 years.  The analyses in this SWEIS, however, remain valid 
with production of up to 80 pits per year.  This potential production rate 
would provide NNSA with flexibility in meeting its stockpile stewardship 
mission, taking into account changing geopolitical conditions.  In 
addition, operations at LANL are not in violation of the Treaty on the 

Commentor No. 269:   Virginia J. Miller

From: Virginia J. Miller [mailto:vjmopus@cybermesa.com] 
Sent: Thursday, September 21, 2006 1:10 AM
To: LANL_SWEIS
Subject: LANL SWEIS Comments

LANL SWEIS Comments 
I vigorously oppose any continuance and expansion of nuclear weapons research, 
design and production at Los Alamos National Laboratory as called for in the 
‘Expanded Operations Alternative’ in the LANL SWEIS. To Quadruple plutonium pit 
production, the same activities that caused such severe contamination at Rocky 
Flats near Denver that the site was shut down for environmental crimes; to double 
related radioactive wastes and the storage and use of ‘special nuclear materials 
inventory, mostly plutonium’ and to project explosive open air experiments of up to 
6,900 pounds of Depleted Uranium every year, when the use of DU weapons is a 
war crime under the Geneva Conventions resulting in grievous health problems, 
shows a blatant disregard for the health and safety of the people and environment 
of northern New Mexico, our land , water and air.  All this at a site located above the 
Rio Grande, a source of water for many communities in NM, Texas and Mexico.  In 
addition, LANL plans to increase water use above the current water supply allotted 
to it from the regional aquifer.  There are far better uses for our precious, limited 
water resources. How would you protect our water, air and land when they are 
already contaminated and will only become much worse if the proposed expanded 
operations are implemented?  I want a specifi c answer.
The LANL SWEIS proposals are unnecessary, immoral and illegal.  Current 
plutonium pits will last 60-90+ years and every one of these pits should be 
dismantled now.  We don’t need any more!  Nuclear weapons are a threat to our 
planet and all life on it.  The World Court has condemned the use and threat of use 
of nuclear weapons.  In 1970 the United States signed the Non Proliferation Treaty.  
Under the U.S. Constitution international treaties are the “supreme law of the land”.  
Article 6 of the NPT mandates that ALL nuclear powers work for worldwide nuclear 
disarmament.  It’s the law. 
Congress must call for nuclear disarmament and transform the mission of LANL 
and other national laboratories with a focus on research and development of new 
clean up technologies, nuclear disarmament verifi cation, renewable, clean energy 
and work to help prevent and curb the impacts of global climate change, a serious 
national security threat.  If our leaders, the NNSA, the DOE and the nuclear industrial 
complex choose to violate the law, they will be held accountable.  STOP this nuclear 
madness.  BASTA! 
Virginia J. Miller 
125 Calle Don Jose 
Santa Fe  NM  87501 
(XXX) XXX-XXX

269-1

269-2

269-1
cont'd

269-3

269-4
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Commentor No. 269 (cont'd):  Virginia J. Miller

Non-Proliferation of Nuclear Weapons.  Continuing to ensure a safe and 
reliable nuclear stockpile violates none of the terms of the Treaty on the 
Non-Proliferation of Nuclear Weapons.  Stockpile stewardship capabilities 
at LANL are currently viewed by the United States as a means to further 
the Nation’s nonproliferation objectives.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for more information.

269-4 NNSA notes the commentor’s statement that Congress change LANL’s 
mission.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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270-1 NNSA notes the commentor’s opinion regarding existing and proposed 
local and regional transportation facilities.  The New Mexico Department 
of Transportation and Los Alamos County are working with private 
companies to expand the availability of local and regional transportation 
to LANL and the surrounding communities as discussed in Chapter 4, 
Section 4.10.1, of the SWEIS.

From: Charles W. Trask III, PE, PTOE [mailto:cwtrask3@lanl.gov] 
Sent: Wednesday, September 20, 2006 9:59 PM
To: LANL_SWEIS
Cc: allidap@lanl.gov; nromero@lanl.gov
Subject: Draft Site-Wide Environmental Impact Statement (SWEIS)

Dear Sir / Madam
1.  I would like to make comments on the draft SWEIS, based upon my expertise as 
follows:
A. I am the lab’s Traffi c Engineer (a LANS employee)
B. I am a resident of Los Alamos (born and raised here)
C. I am a registered Professional Engineer (in New Mexico)
D. I am a registered Professional Traffi c Operations Engineer (PTOE), certifi ed by 
the Institute of Transportation Engineers (ITE)
E. A member of the Los Alamos County Transportation Board 
F. I am certifi ed by the International Municipal Signal Association (IMSA) in Work 
Zone Safety, Traffi c Signals Level 3, Sign/Markings Level 3, Roadway Lighting Level 
1, Work Zone Inspector, and Traffi c Signal Inspector 
G. I have 40 years experience in civil engineering consulting, design and operations 
of streets and roadways -- I have completed many projects for the NMDOT, NM 
Counties, and NM Cities 
H. I wrote the current Traffi c Signal Design and Roadway Lighting Design Manuals 
for the NMDOT
2.  I do not believe that enough consideration has been given to the existing and 
proposed local and regional transportation facilities. I am very motivated when it 
comes to traffi c safety and congestion, and have become an expert over the years 
by experience and education -- 
Upon my arrival here four years ago, I expected to fi nd a fi rst class state of the art 
facility -- what I found was pretty shocking -- let me present a few items -- I will try to 
be brief
A.  ENFORCEMENT -- When I got here, there was ZERO enforcement -- this 
was absolutely unbelievable to me -- I have never been anywhere where there is 
no enforcement -- and the worst part is that the “culture” supports it because they 
don’t want to get caught -- how can management be so pro-active in safety and not 
be willing to FUND enforcement ?? I really pushed getting the Memorandum Of 
Understanding (MOU) with the County signed and we succeeded BUT we still have 

Commentor No. 270 :   Charles W. Trask III, PE, PTOE
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no enforcement on the secondary roads -- PTLA is woefully under funded to even 
write parking tickets --would you send your children to a college that has no police 
(Party U -- every kid’s dream) ??
RECOMMENDATION: Fund upgrading signing and striping improvements to conform 
to the current laws of the United States and the State of New Mexico, negotiate with 
the County of Los Alamos to add the secondary roads to the MOU, and pay for at 
least 2 additional full time police -- fund additional parking improvements (see Item # 
5 below) and fund adequate PTLA personnel to patrol parking
B.  DRIVER”S TRAINING -- Driver’s training is not required by the Lab -- it is my 
opinion that one of the most dangerous weapons we have here is the automobile 
coupled with arrogant and aggressive drivers who know they will not get caught (see 
Item A above) -- so far, it appears to me that management is not willing to open this 
door -- we have recently been trained to do everything safely except drive
RECOMMENDATION: Fund and promote driver’s training and background checks 
on driver’s licenses -- the driver’s training should be site specifi c and should include 
modules on proper bicycling and how to be a good pedestrian -- the driver’s license 
checks should be done at least annually -- these requirements should be universally 
applied to Lab employees, PTLA, KSL, DOE, and all contractors -- we suggest that it 
be included in the General Employee Training (GET) and also with the annual on line 
security refresher
C.  TRAFFIC ACCIDENTS -- in the past, most traffi c accidents are not tracked at the 
lab -- if a government car was not involved, it was not tracked -- the last 3 fatalities at 
the Lab were traffi c accidents and the lab has no record of them because they were 
private vehicles (and a bike) coming to work or going home -- no improvements were 
ever funded -- I stated my own system of tracking accidents -- in 2000 there were 
41 accidents, in 2001 and 2002 there were 53 accidents, and in 2003 there were 57 
accidents -- in 2004 there were 59 accidents, and in 2005 there were 100 accidents -
- a lot of these accidents were predictable and preventable with standard engineering 
practices -- it is my belief that a majority of these accidents are a direct result of Item 
A and Item B above, and lack of funding -- most of the Lab’s roadways, roadsides, 
and intersections are substandard
RECOMMENDATION:  Fund the tracking of all traffi c accidents and improvements to 
roadways to mitigate problems 
D.  COMPLIANCE -- nearly all of the Lab’s roadways, roadsides, and intersections 
are substandard -- a majority of the Lab’s signs and pavement markings do not 
comply with the Manual on Uniform Traffi c Control Devices (the MUTCD), which 
is the law -- most of the sidewalks are substandard and do not comply with the 
American’s with Disabilities Act (ADA), which is the law -- we have gotten some 
funding for sidewalks and guard rails, but major issues still remain unfunded

Commentor No. 270 (cont’d):  Charles W. Trask III, PE, PTOE
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The following codes, laws, and standards will apply to this Program
 
     1).  Federal, State, and Local codes and laws. 
     2).  Manual on Uniform Traffi c Control Devices (MUTCD), Federal Highway 
Administration, U. S. Department of Transportation, latest edition. 
     3).  A Policy On Geometric Design Of Highways And Streets, American 
Association of State Highway and Transportation Offi cials, latest edition. 
     4).  Traffi c Engineering Handbook, Institute of Transportation Engineers, latest 
edition. 
     5).  New Mexico Department of Transportation policies, design standards, and 
specifi cations, latest edition. 
     6).  Other Institute of Transportation Engineers (ITE) publications, latest edition. 
     7).  Other American Association of State Highway and Transportation Offi cials 
(AASHTO) publications, latest edition 
     8).  Other Federal Highway Administration (FHWA) U. S. Department of 
Transportation publication, latest edition 
     9).  American’s With Disabilities Act (ADA), latest edition
     10).  International Municipal Signal Association (IMSA) publications, latest edition
     11). Night Skies Act (NM Statutes) 
Compliance with these codes, laws and standards is mandatory.
RECOMMENDATION -- Step up funding to mitigate these issues before there is 
another traffi c related fatality
E. PARKING -- Lack of adequate parking is driving bizarre and unsafe behaviors -- 
we keep talking about putting parking here and there, but it never happens -- people 
are often forced to park illegally which breeds disrespect for the law, however there 
is little or no enforcement (see Item A above) so people don’t worry about getting 
caught-- people use weird pathways and goat trails to get to and from their vehicles 
and wind up falling down -- a majority of the parking lots are not designed for safe 
access -- most parking lots do not comply with ADA (see Item D above)
RECOMMENDATION -- Fund and build adequate parking -- remodel existing lots to 
provide safe and ADA compliant access
The bottom line is we need money and a commitment to improve traffi c safety and 
reduce congestion and associated air pollution --  I am very worried that we will 
continue to have traffi c related injuries and possibly more fatalities  -- I know that the 

Commentor No. 270 (cont’d):  Charles W. Trask III, PE, PTOE
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270-2 As discussed in Chapter 4, Section 4.10.1, Los Alamos County is working 
with the State and private transportation companies to expand regional and 
local transportation opportunities.  The County is also working to start a 
local transit service in 2007 that will involve 13 buses on 16 routes.  Buses 
will circulate the Townsite, White Rock, and some LANL locations (yet to 
be determined).  New parking structures and lots have been added in the 
past few years to alleviate some of the parking and traffic problems at the 
site.  Appendix J, Section J.1, discusses proposals for new facilities and 
projects at LANL that include improvements to parking and traffic flow 
related to the Expanded Operations Alternative.

270-3 Appendix J, Section J.1 discusses the Security Driven Transportation 
Modifications under consideration at LANL.  Additional data on traffic 
flows around the site is being collected and evaluated.  The data may 
support the need for additional relief to alleviate traffic concerns.  Possible 
solutions include the construction of bridges across canyons that would 
provide alternate routes for persons to travel to the town of Los Alamos as 
discussed in Section J.1.  Regional transportation services are also being 
considered as evidenced by the increase in the availability of regional 
commuter bus services as discussed in Chapter 4, Section 4.10.1, of the 
SWEIS.  The accident rates in Los Alamos County have been updated in 
Section 4.10.2.

270-4 The text in Chapter 3 has been revised to avoid confusion.  The number 
of projected traffic deaths is correct for offsite transportation activities.  
The SWEIS does not attempt to project traffic fatalities as a result 
of local traffic; however, Chapter 4, Table 4–57, which summarizes 
published traffic accident data for Los Alamos County and the State for 
the period 1999 through 2004, has been added to the SWEIS.  During 
that period, there were 5 fatalities within the county as a result of traffic 
accidents.  While any death is considered a tragedy, the fatality rate for 
the county during this 6-year period was 0.46 per 100 million vehicle 
miles (160 million vehicle kilometers) traveled versus a State rate of 
2.0 fatalities per 100 million vehicle (160 million vehicle kilometers) 
miles traveled during the same time period.  Included in the County’s 
totals were 1 fatality during 2001 as a consequence of a motorcyclist 
colliding with a private vehicle at the intersection of Sigma and Diamond, 
and 1 fatality during 1999 as a result of two private vehicles colliding 

Lab’s mission is provide great science, but we will not be able to do that if we injure 
or kill the people that work here while they are travelling to and from work
3.  Chapter 2, Table 2 discusses all of the modifi cations and achievements at the 
lab -- there is no mention of any transportation improvements, because there were 
none -- under socioeconomic elements, the population of the lab projected increased 
approximately 2000 more than expected -- the existing transportation system was 
over capacity before 1999 -- you can’t continue to squeeze blood out of a turnip 
because there is none left to give  -- none of the new projects include any sort of 
traffi c mitigation measures or parking to take care of the increasing lab population-- 
there were no projects to improve access roads, parking problems, and/or regional/
local transportation
4.  Chapter 3 discusses the Security Project on Pajarito Road -- this project caused 
approximately 3000 vehicles a day to move over to the front hill road, NM 502, 
and the Truck Route -- this is causing a lot of congestion, over capacity, and safety 
problems --there were 33 accidents on the truck route in 2005 alone with a  severity 
rate that is deplorable -- DOE must take into consideration regional transportation 
impacts -- it is not a true statement to say that there is no signifi cant impact for these 
projects
The discussion about transportation on page 3-98 is unacceptable -- to say that 
“LANL alternatives are expected to result in no more than 3 traffi c fatalities and 
no worker or public cancer deaths(LCFs), and therefore would not contribute 
substantially to cumulative impacts” is a completely bogus statement -- there have 
been and will be worker deaths due to traffi c accidents, that DOE will not recognize 
because they were in private vehicles -- the fact is, they are dead and others will 
surely die on this DOE site because of substandard over-congested roads, lack of 
enforcement, and lack of mandatory driver’s training -- to compare this site to other 
NM Counties is inappropriate -- if we had a fatality by radiation or electricity, I would 
hate to think of the repercussions, but to kill some one on the road is ok??
Increases of any amount of traffi c, coupled with the years of past abuse, will cause a 
complete breakdown of the roads -- 
The discussion about construction workers on page 3-100 should include a 
statement that they may likely be injured or killed driving on-site to and from work
5. In Chapter 4 Paragraph 4.6.2 Worker Health, should include statements about risk 
to injury by traffi c accident -- I have the statistics if you need them
On page 4-105, under Accident History, there is no mention of the 3 traffi c fatalities 
that happened on site
Tables 4-49 and 4-50 show traffi c volumes that are dated -- up to date counts should 
be collected

Commentor No. 270 (cont’d):  Charles W. Trask III, PE, PTOE
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at the intersection of Eniwetok and Diamond.  The information on these 
accidents has also been added to Chapter 4, Section 4.10.2, of the Final 
SWEIS.

270-5 The discussion on the risks faced by construction workers in Chapter 3, 
Section 3.6.3, of the SWEIS was not changed because the risks associated 
with commuting to and from work are not unique to LANL.  As discussed 
in the response to Comment no. 270-4, a new table (Table 4–57) has been 
added to Chapter 4, Section 4.10.2 showing the traffic accident statistics 
for Los Alamos County from 1999 through 2004 to allow for a more 
balanced analysis as suggested by the commentor.  From 1999 through 
2006, drivers in Los Alamos County had an accident rate of 192 accidents 
per 100 million vehicle miles (160 million vehicle kilometers) traveled 
versus the State average of 210 over the same time period.  Table 4–56 
shows how the accident rate in Los Alamos County compares with other 
nearby counties for the latest year for which data was available.  NNSA 
notes in Chapter 5, Section 5.10.3 that with the number of construction 
projects and MDA remediation efforts that could occur along Pajarito 
Road, it may be necessary to consider an alternate truck entry point for 
trucks working on these projects along Pajarito Road at NM 4 to alleviate 
some of the truck traffic on the truck route, NM 501.  Further traffic 
studies may be needed to determine whether any changes would be 
required.

270-6 The SWEIS does not list all of the laws and regulations that govern 
operations at LANL such as those mentioned by the commentor.  
Chapter 6 focuses primarily on those laws, regulations, and orders that 
relate to environmental issues.

Table 4-51 should show the portion of accidents in Los Alamos County that occurred 
on the DOE site -- comparison to other counties is not appropriate -- accident data is 
normally shown for 3 years due to statistical variances -- for example, I could pick a 
year that did have fatalities -- I have a lot of accident data for the DOE site -- you are 
more than welcome to add this info to this section
In Paragraph 4.10.3.1 and 4.10.3.2, mention should be made that trucks can not 
safely negotiate the substandard entrance to TA 54 , thus causing them to drive a 
through TA 3 to go down the truck route, instead of taking the shortest route -- the 
worst road conditions in the entire network is on this DOE site
6. In Chapter 5 on page 5-155 Local Traffi c should be expanded to include all of the 
other primary and secondary roads -- they are all over capacity and/or worn out and 
in need of replacement
7. in Chapter 6 please add
A.  Manual on Uniform Traffi c Control Devices (MUTCD), Federal Highway 
Administration, U. S. Department of Transportation, latest edition required by 23 CFR 
part 655.603
B. American’s With Disabilities Act (ADA), latest edition
C. There is a DOE order that requires all folks driving a gov vehicle to have driver’s 
training -- is it on this list ??
Thanks for this opportunity to make comments

charlie

Commentor No. 270 (cont’d):  Charles W. Trask III, PE, PTOE
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271-1 NNSA notes the commentor’s opposition to pit production at LANL.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.  Chapter 5 of the SWEIS analyzes 
the environmental impacts of plutonium pit production, including 
radioactive waste generation and disposal.  Refer to Sections 2.6, Offsite 
Contamination, and Section 2.7, Waste Management, of this CRD for 
more information.

271-2 NNSA notes the commentor’s concerns regarding possible violations 
of the Strategic Arms Limitation Treaty.  The U.S. is not manufacturing 
new nuclear weapons, but is maintaining its nuclear stockpile through its 
Stockpile Stewardship Program.  In addition, subsequent treaties, such as 
the Strategic Offensive Reductions Treaty, signed in 2002, require further 
reductions in the size of the nuclear weapons stockpile that exceed the 
reductions required by the Strategic Arms Limitation Treaty.  The U.S. is 
meeting its obligations to all currently recognized nonproliferation treaties 
to which it is a signatory.

Commentor No. 271:   Robin Gay Wakeland

From: ROBIN G WAKELAND [mailto:rgwakeland4036@msn.com] 
Sent: Wednesday, September 20, 2006 9:47 PM
To: LANL_SWEIS
Subject: plutonium pits

My response to the SWEIS regarding Los Alamos National Laboratory proposal to 
produce plutonium pits is that any and all plutonium pit production at LANL should 
cease immediately and no more such production should be allowed. This is based on 
plutonium pit production and associated plutonium processing creating a radioactive 
waste stream which cannot be fully contained and which ultimately pollutes our water 
and other environmental niches, here in New Mexico. Manufacture of plutonium pits 
also violates our agreement with the Strategic Arms Limitation Treat (SALT), as it 
represents manufacture of weapons prohibited by the treaty.
Robin Gay Wakeland
resident of city of Santa Fe, 3rd city council district
PO Box 29174
Santa Fe NM 87592
XXX-XXX-XXXX

271-1
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272-1 NNSA notes the commentor’s opposition to the production of more 
plutonium.  The continued operation of LANL would include production 
of pits from existing plutonium, but would not include the production of 
new plutonium.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.

Commentor No. 272:   Ann MacLeod

From: annmacq@rof.net [mailto:annmacq@rof.net] 
Sent: Wednesday, September 20, 2006 9:04 PM 
To: LANL_SWEIS 
Subject: No increase in Plutomium Comment 

I am currently reading the Pulitzer prize-winning book on J. Robert Oppenheimer, 
which shows how intelligent and good-intentioned humans can accept terrible 
things as political necessities. Please don’t add to the world’s nuclear capabilities by 
producing more plutonium. 
Ann MacLeod
Basalt, CO 

272-1
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273-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

273-2 Reference to a modern pit facility in the Draft LANL SWEIS was in 
the context of ensuring that reasonably foreseeable future actions were 
addressed in accordance with the Council on Environmental Quality NEPA 
regulations regarding cumulative impacts.  The LANL SWEIS alternatives 
addressing operational levels for the next 5 years limit the level of pit 
production to 50 certified pits per year, which may require production of 
as many as 80 pits (Expanded Operations Alternative).  In October 2006, 
NNSA issued a Notice of Intent to prepare a Supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement – Complex 2030 (71 FR 61731).  In addition to announcing 
its intent to prepare a Supplemental programmatic EIS to assess the 
environmental impacts from the continued transformation of the nuclear 
weapons complex, NNSA announced cancellation of the previously 
planned Supplemental Programmatic Environmental Impact Statement on 
Stockpile Stewardship and Management for a Modern Pit Facility (DOE/
EIS-236-S2).  The Final LANL SWEIS does not include reference to a 
modern pit facility.  In discharging its responsibilities for nuclear stockpile 
management, NNSA is not violating the Nuclear Nonproliferation Treaty.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
Section 2.2, National Environmental Policy Act (NEPA) Process, and 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more discussion.

273-3 Appendix I of the SWEIS summarizes several technologies for cleanup of 
soil, water and air, and references additional information about existing 
and emerging cleanup technologies.  Appendix I also presents options 
and environmental analyses for conducting future remediation activities 
at LANL, primarily related to the Consent Order that was entered into 
in March 2005.  Decisions about remediation measures at LANL will be 
made in accordance with established regulatory standards and processes, 
including those of the State of New Mexico for the Consent Order.  To 
arrive at a decision about remediating a contaminated site, several 
alternative remedies may be considered including containment in place, 
treatment, or removal.  Any selected remedy must meet several criteria 

Commentor No. 273:   Bobbie Paul

From: Bobbie Paul [mailto:bobbiepaul@rp.cbeyond.com] 
Sent: Wednesday, September 20, 2006 7:11 PM 
To: LANL_SWEIS 
Subject: Comments to 2006 SWEIS at LANL 

I oppose the preferred Expanded Operations Alternative suggested for future 
operations at Los Alamos National Laboratory (LANL) as proposed in the draft 2006 
Site-Wide Environmental Impact Statement (SWEIS). 
I am especially concerned with the reintroduction of a modern pit facility (referred to 
quite frequently in the SWEIS) that would be capable of producing 450 plutonium 
pits per year, violating article VI of the Nuclear nonproliferation treaty calling for total 
disarmament of nuclear weapons. 
Also, where are the plans for clean up technologies ?  Where do you address public 
health and alternatives that lessen the impact and harm to the environment? 
This SWEIS seems to refl ect the unfortunate, yet familiar, state of mind known as 
nuclear madness. 
Sincerely, 
Bobbie Paul \
227 Elizabeth St NE 
Atlanta, Georgia 30307 

273-1
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including protection of human health and the environment and attainment 
of applicable cleanup standards considering the designated future use of 
the site.  Decisions about the appropriate levels of cleanup for sites subject 
to the Consent Order will be made by the New Mexico Environment 
Department using cleanup criteria documented in Section VIII of the 
Consent Order.  Refer to Chapter 2, Section 2.2.6 of this SWEIS for a 
description of the progress made since the early 1990s in conducting 
the LANL environmental restoration program.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information on LANL 
cleanup.

Commentor No. 273 (cont'd):  Bobbie Paul
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274-1 NNSA notes the commentors’ preference for the No Action Alternative, 
except for the impact on LANSCE.  As stated in Chapter 1, Section 1.4, 
of the SWEIS, the NNSA Administrator could choose to implement the 
alternatives either in whole or in part.  Therefore, it is possible for a 
decision to be made regarding LANSCE that is different than the level of 
operations included in a particular alternative.

274-2 NNSA notes the commentor’s objection to increased pit production.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, of 
this CRD for more information.  Impacts of the Expanded Operations 
Alternative are presented in Chapter 5; Section 5.9 evaluates the impacts 
on waste management, and Section 5.8 evaluates impacts to infrastructure, 
including water usage.  Also, refer to Sections 2.6, Offsite Contamination, 
and 2.8, Water Use, of this CRD for more information related to the 
concerns expressed in this comment.  International relations are not within 
the scope of the SWEIS.

274-3 Potential impacts to the Tsankawi Unit of Bandelier National Monument 
are addressed in Appendix G, Section G.9.3.2, of the SWEIS.  As noted 
in Appendix G, the proposed Remote Warehouse and Truck Inspection 
Station is located approximately 1 mile (1.6 kilometers) from the Tsankawi 
Unit and would not be visible from trails or the parking lot.  Although the 
nighttime sky glow from lighting at the new facility could be visible from 
Tsankawi under normal conditions, the trails at Tsankawi are closed to the 
public after dusk.  Further, installed lighting would comply with the New 
Mexico Night Sky Protection Act to the extent it does not compromise 
security.  Additionally, sound levels generated during construction and 
operation are expected to dissipate to background levels before reaching 
the Tsankawi parking lot.

274-4 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

Commentor No. 274:   Thomas and Rebecca Shankland

From: Shankland [mailto:shankland@cybermesa.com] 
Sent: Wednesday, September 20, 2006 6:20 PM 
To: LANL_SWEIS 
Subject: comment on SWEIS 

September 20, 2006 
Comments on the SWEIS 
We prefer the no action alternative except for the impact on LANSCE. 
Our principal objection to the preferred alternative is the increase in plutonium 
pit production.  For the last 10 years or so, the administration and scientists at 
the laboratory, plus most of the townspeople, have rejected the idea of increased 
plutonium pit production.  The increase in radioactive waste, the effect on 
international relations, the lack of suffi cient water-these are only a few of the reasons 
to oppose this alternative. 
The proposed warehouse near Tsankawi (a nearly pristine national park) is an 
outrage for the native Americans and tourists who presently enjoy this site and feel 
that it is a step back into an important historical period. 
We oppose this substantial shift from scientifi c research to weapons manufacture.  
The environmental impact on land and water is unsustainable if even possible.
What does Los Alamos and the nation want?  Not more weapons, but a solution to 
the energy problems that are making our world situation so precarious.  We could 
be working on global warming, alternative energy, solar and wind energy production.  
Please change the direction of LANL to this important work. 
Thank you. 
Thomas and Rebecca Shankland 
6 Mariposa Court 
Los Alamos, NM 87544 

274-1

274-2

274-3

274-4

274-2
cont'd



Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-573

275-1 NNSA notes the commentor’s concerns regarding nuclear weapons.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

Commentor No. 275:   Travis Gibson

From: Travis Gibson [mailto:dragonhawk2024@hotmail.com] 
Sent: Wednesday, September 20, 2006 4:32 PM 
To: LANL_SWEIS 
Subject: LANL 

I am a Santa Fe teenager who is appaled with the idea to use Los Alamos and 
billions of dollars to create a new generation of nuclear warheads. These bombs 
cause nothing but destruction and horror. I can’t believe that in the 21st century 
people still havent learned to help each other and treat each other with respect. 
Instead hundreds of thousands die because the people in power, the people 
supposedly representing ME and supposedly trying to help the world are only 
furthering the demise of our planet and species. This is tragic. The fact that teens 
and kids and adults all know it is nearly sickening when you consider how little 
people know about the world they live in now days. DOWN WITH DESTRUCTION!!! 

Travis Gibson 
1672 Cerro Gordo rd 
Santa Fe NM 87501 
(XXX) XXX-XXXX 

275-1
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276-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative and concerns about proliferation of nuclear weapons.  The 
potential environmental, health, and safety impacts of the continued 
operation of LANL under the three proposed alternatives are analyzed 
in Chapter 5 of the SWEIS, including management of radioactive 
and chemical wastes, monitoring of air emissions, and treatment or 
monitoring of wastewater discharged through National Pollutant Discharge 
Elimination System-permitted outfalls.  The commentor is correct that 
the Expanded Operations Alternative would result in greater amounts of 
radioactive and chemical waste as well as increased air emissions and 
wastewater discharges but as demonstrated in the SWEIS, these increases 
can be safely managed.  It should be noted that treated effluents do not 
normally flow directly into the Rio Grande; surface waters may reach 
the river a few times a year during large precipitation events.  Refer to 
Section 2.6, Offsite Contamination, of this CRD for more information.

276-2 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Chapter 1, Section 1.4 states 
that the NNSA Administrator could choose to implement the alternatives 
either in whole or in part, and that NNSA intends to implement actions 
necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed for the Expanded Operations 
Alternative.  Refer to Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD for more 
information.

276-3 Although Appendix I of the SWEIS evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions about 
environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the New Mexico 
Environment Department for the Consent Order, and of DOE.  To arrive 
at a decision about remediating a contaminated site, several alternative 
remedies may be considered such as containment in place, treatment, 

Commentor No. 276:   Wendy Courtemanche

From: wendy courtemanche [mailto:wcourte94@yahoo.com] 
Sent: Monday, September 25, 2006 8:17 PM 
To: LANL_SWEIS 
Subject: Re: LANL plutonium pit production 

September 25, 2006 
Ms. Elizabeth Withers, EIS Document Manager Los Alamos Site Offi ce National 
Nuclear Security Administration U.S. Department of Energy
538 35th Street 
Los Alamos, New Mexico, 87544-2201 
Dear Ms. Withers, 
I oppose the preferred Expanded Operations Alternative suggested for future 
operations at Los Alamos National Laboratory (LANL) as proposed in the draft 2006 
Site-Wide Environmental Impact Statement (SWEIS).  The proposed Expanded 
Operations will increase nuclear weapons design and research and therefore 
generate more waste and increase air emissions and discharges to surface and 
ground waters that fl ow to the Río Grande.
I object to the fact that increased cleanup was only included in the Expanded 
Operations and not part of the No Action and Reduced Operations Alternatives. 
Compliance with the New Mexico Environment Department (NMED)/LANL Consent 
Order for cleanup at LANL by 2015 should not be made optional nor be tied the 
expansion of activities which threaten public health and the environment.  Increased 
Consent Order cleanup should be included in all three alternatives. 
When implementing cleanup, LANL must be required to do so to the fullest 
extent possible.  One of the proposed cleanup plans consists of simply covering 
contaminated sites in such a way that it would be within health standards for people 
to work 40 hours a week in an industrial job on the site.  This level of cleanup is not 
adequate for children at a day care facility on the formerly contaminated site, let 
alone a change in land use.  In order to protect future drinking water supplies, all 
waste must be removed from the major material disposal areas (dumps), canyon 
cleanups and other NMED/LANL Consent Order actions as well as LANL’s voluntary 
cleanup activities.
The Department of Energy (DOE) recommends that plutonium pit production 
increase from 20 to 80 pits per year.  The draft SWEIS references a modern pit 
facility (MPF) 60 times.  This facility would be capable of producing 450 plutonium 
pits per year, despite widespread opposition to the MPF by New Mexicans in 
2004.  This has dire local, national and international implications.  The draft SWEIS 
lacks an adequate discussion of how a MPF or increase pit production would not 
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or removal.  Any remedy selected for a site requiring environmental 
restoration must meet several criteria including protection of human health 
and the environment, and attainment of applicable cleanup standards 
including those for ground and surface waters and soil.  If the site is to 
remain under DOE ownership, then cleanup standards commensurate with 
a restricted type of land use may be used, provided that offsite areas are 
protected.  If the site is to be released for unrestricted access by the public, 
then the site would need to meet cleanup standards for unrestricted release.  
Decisions about the appropriate levels of cleanup for sites subject to the 
Consent Order will be made by the New Mexico Environment Department 
using the cleanup and screening levels documented in Section VIII of 
the Consent Order.  Refer to Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for more information.

276-4 Reference to a modern pit facility in the Draft SWEIS was in the context 
of ensuring that reasonably foreseeable future actions were addressed in 
accordance with the Council on Environmental Quality NEPA regulations 
regarding cumulative impacts.  The SWEIS alternatives addressing 
operational levels for the next 5 years limit the level of pit production 
to 50 certified pits per year, which may require production of as many 
as 80 pits (Expanded Operations Alternative).  In October 2006, NNSA 
issued a Notice of Intent to prepare a Supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement – Complex 2030 (71 FR 61731).  In addition to announcing 
its intent to prepare a Supplemental Programmatic EIS to assess the 
environmental impacts from the continued transformation of the nuclear 
weapons complex, NNSA announced cancellation of the previously 
planned Supplemental Programmatic Environmental Impact Statement on 
Stockpile Stewardship and Management for a Modern Pit Facility (DOE/
EIS-236-S2).  The Final SWEIS does not include a reference to a modern 
pit facility.  In discharging its Stockpile Stewardship responsibilities, 
NNSA is not violating the Nuclear Nonproliferation Treaty.  Please refer 
to Sections 2.1, Opposition to Nuclear Weapons and Pit Production, 
2.2, National Environmental Policy Act (NEPA) Process, and 2.4, 
Modernization of the Nuclear Weapons Complex, of this CRD for more 
information.

violate Article VI of the Nuclear Nonproliferation Treaty, which calls for complete 
disarmament of nuclear weapons.  We are concerned that DOE is attempting to slip 
in a MPF at LANL without adequate analysis.  Therefore, the fi nal SWEIS should be 
void of all references to a MPF at LANL.  
The Expanded Operations would annually generate a total of 860 cubic yards of 
transuranic waste, 12,000 cubic yards of low-level radioactive waste and 2,750,000 
pounds of chemical waste.  Increased pit production alone would generated an 
additional 1,800 or more 55-gallon drums of transuranic wastes each year for 
disposal at the Waste Isolation Pilot Plant (WIPP).  LANL currently has approximately 
40,000 drums sitting above-ground in fabric tents awaiting shipment to WIPP.  
Likewise, the clean up plan focuses on removing drums that are currently buried 
in Area G, rather than providing safe and secure storage for those already above 
ground.  DOE should make permanent disposal of existing waste a priority, rather 
than continue to generate more.
LANL is not in compliance with DOE and Defense Nuclear Facilities Safety Board 
(DNFSB) safety regulations and recommendations.  Some LANL facilities are up to 
six years behind on preparing and submitting their safety documentation to DOE.  
Such lack of compliance poses an unacceptable risk to workers, the public and 
the environment.  LANL needs to be up-to-date and in full compliance with all DOE 
and DNFSB safety regulations and recommendations.  Furthermore, many of the 
buildings at LANL are not in compliance with existing earthquake building codes, 
despite the fact that LANL is built upon at least three major fault lines.
Existing facilities and new construction must be up to code before any operations are 
done in them. 
Many of the documents referred to in the draft SWEIS are based on studies that 
have not been fi nalized. For instance, the draft SWEIS was released before either 
the risk assessment for LANL’s low-level waste dump at Area G or the latest seismic 
hazard study were completed, both of which are due to be released in 2006.  Further, 
the draft SWEIS relies on an incomplete and inaccurate draft Agency for Toxic 
Substances and Disease Registry report for health impacts analysis.  It is impossible 
to accurately determine the environmental and health impacts for future operations at 
LANL based on incomplete data. 
It was premature for DOE to release the draft SWEIS without these essential reports 
being part of the analysis.  The SWEIS must include a reanalysis based on the 
fi ndings in the 2006 Area G risk assessment and seismic hazard study.  The ATSDR 
report should not be used in any analysis regarding LANL activities.

Commentor No. 276 (cont’d):  Wendy Courtemanche
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276-5 Although a pollution prevention and waste minimization program has been 
instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), operation 
of LANL in support of DOE’s core missions will cause the generation 
of waste that NNSA intends to safely manage as it continues to address 
existing waste in storage.  Nearly all of the stored waste at LANL consists 
of legacy transuranic waste that is stored above ground within domes in 
TA-54.  Most of this waste was originally stored below grade, but was 
retrieved and placed in an above ground, inspectable configuration as 
required by the New Mexico Environment Department.  NNSA is working 
to prepare all stored and newly generated transuranic waste for shipment 
to WIPP.  Shipment rates for 2006 have increased significantly over past 
years.  Refer to Section 2.7, Waste Management, of this CRD for more 
information.

276-6 The Defense Nuclear Facilities Safety Board does not regulate nor 
authorize operation of facilities at LANL.  Its function, as mandated 
by Congress, is to provide independent safety oversight of the NNSA 
nuclear weapons complex.  As in the case of all NNSA nuclear weapons 
complex sites, the Defense Nuclear Facilities Safety Board reviews safety 
issues and prepares reports regarding the safety of nuclear weapons 
complex facilities, which are submitted to NNSA.  NNSA and the LANL 
contractor have reviewed Defense Nuclear Facilities Safety Board 
reports and responded with commitments to update and improve safety 
basis documentation.  The Los Alamos Site Office Safety Authorization 
Basis Team assures the development and approval of adequate controls 
in support of safe operations at LANL.  All LANL facility operations 
are based on authorization and approval by NNSA following NNSA’s 
evaluation of the acceptability of existing relevant safety documentation.  
Reports and recommendations made by the Defense Nuclear Facilities 
Safety Board that are relevant to NEPA are taken into account in analyses 
in the SWEIS.  Refer to Section 2.13, Recommendations of the Defense 
Nuclear Facilities Safety Board, of this CRD for more information.

 Seismic characteristics of the LANL environment are described in 
Chapter 4, Section 4.2.2.3, of the SWEIS.  Chapter 5, Section 5.12 
presents the estimated human health impacts from postulated facility 
accidents, including earthquakes.  Over the years, based on new 
seismic information or changed requirements, NNSA has evaluated 
the survivability of LANL buildings and structures and implemented 

LANL activities jeopardize both water quality and quantity for surface and ground 
water.  New Mexicans rely on surface and groundwater for drinking and farming.  
LANL discharges approximately 163,000,000 gallons per year of industrial and 
sanitary effl uent into the canyon systems.  DOE did not use the most current water 
quality standards when assessing impacts in this draft SWEIS, nor did DOE use the 
most current data about the number of streams that are impaired on the Pajarito 
Plateau from LANL activities. 
Contaminants, such as perchlorate, hexavalent chromium and 1, 4-dioxane have 
already been found in the regional aquifer and test wells and yet DOE is not 
monitoring 1,405 sites that have the potential to release contaminants during storms 
and when the snow melts.  The Expanded Operations will increase water usage by 
LANL above the amount allotted to it from the regional aquifer.  DOE must analyze 
LANL’s impacts against the latest water quality standards and the current impaired 
stream information in the SWEIS.  In order to ensure that water quality is protected 
now and in the future, DOE must adopt the Removal Option for all clean up activities.
LANL would process 87,000 pounds of high explosives and up to 6,900 pounds of 
depleted uranium (DU) will be blown up in “dynamic experiments” annually.  The 
1979 LANL Final Environmental Impact Statement estimates that 220,000 pounds 
of depleted uranium were used in dynamic experiments during the history of LANL.  
From 1979 to present we do not know how much DU has been used in experiments 
and remains in the environment.  DOE must monitor and implement comprehensive 
sampling programs at all open burning and open detonation sites and for all activities 
using high explosives and depleted uranium.
LANL must be required to reevaluate and broaden their air sampling programs.  
DOE should no longer hide under the “grandfather clause,” which allows for facilities 
existing before December 31, 1988 to emit toxic air pollutants without regulation.  
DOE recommends increasing activities at the Los Alamos Neutron Science Center, 
which has the highest amount of radionuclide air emissions and a long history 
of technical problems resulting in increased air emissions.  DOE must institute a 
program to stop all toxic air pollutant emissions from LANL facilities and activities. 
In conclusion, the Expanded Operations Alternative will result in higher demands for 
electricity, water and natural gas, which will impact the environment. 
These impacts must be considered in the cumulative impacts of the Expanded 
Operations Alternative.  
In addition, Congress must change the mission of LANL to focus on research and 
development into renewable energy, such as solar, wind and biomass, and clean up 
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mitigation measures in terms of structural upgrades, reduction of 
hazardous materials inventories, or replacement of the structures to reduce 
the potential for harm to the workforce and the public.  Construction 
requirements are imposed for new structures in accordance with the site 
locations relative to known fault lines, and in accordance with the planned 
future use of the structure.  For proposed new buildings, safety studies in 
the form of hazards assessment documents that take into account the most 
current seismic information are prepared to fully address a comprehensive 
set of accident risks.  The results of these safety studies are incorporated 
into facility design and operations to ensure protection of the health and 
safety of workers and the public.

276-7 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12 and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard from the 2007 
seismic hazard analysis report.

276-8 The SWEIS makes use of current, accepted, and well-documented 
scientific models and data that have been, and continue to be widely 
used to analyze environmental impacts for the purpose of compliance 
with NEPA.  The analysis methods used are essentially the same as were 
used in preparation of several DOE Environmental Impact Statements 
that have recently been published in final form or have been reviewed, in 
draft, by the public.  In general, the data, models, assumptions, and other 
information used in the SWEIS are drawn from published sources and 
have been subjected to scientific peer review.  Chapter 7 of the SWEIS 

technologies that support the environmental and public health.  The SWEIS must 
include a fourth alternative that focuses on these activities.
Sincerely, 
Wendy Courtemanche 
611 B Girard NE 
Albuquerque, NM 87106

Commentor No. 276 (cont’d):  Wendy Courtemanche
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and each of the Appendices lists the documented sources of information 
and models used in the analyses.  The SWEIS presents an independent 
assessment of public health impacts from contaminants in the LANL 
environment.

 The SWEIS does not rely on the Agency for Toxic Substances and 
Disease Registry Public Health Assessment in any specific way for its 
conclusions.  The Agency for Toxic Substances and Disease Registry 
is the Federal agency responsible (under the 1986 amendments to the 
Superfund law) for conducting Public Health Assessments at each site on 
the U.S. Environmental Protection Agency National Priorities List.  It is 
thus appropriate for the SWEIS to acknowledge the conclusions of the 
LANL Public Health Assessment because the Public Health Assessment 
is a relevant Federal agency study.  The Agency for Toxic Substances and 
Disease Registry Public Health Assessment for LANL was prepared with 
public oversight and review.  The Public Health Assessment was finalized 
and released August 31, 2006 (ATSDR 2006).  The U.S. Environmental 
Protection Agency provided comments on the draft Public Health 
Assessment were addressed by the Agency for Toxic Substances and 
Disease Registry in the final document.  Appendix I to the final Public 
Health Assessment lists the comments on the draft that were received from 
members of the public and other Federal agencies and describes how those 
comments were addressed in the final document.

276-9 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 6 years, LANL 
has a very good record of complying with permit conditions, which are 
set to protect health and safety.  Under all alternatives, LANL operations 
would continue to meet permit conditions designed to protect water 
resources at LANL.  In addition, LANL staff conducts a monitoring 
program (described in Section 4.3.1.5) to detect contamination that has 
resulted from past practices.  In accordance with applicable regulations 
and agreements, LANL staff evaluate and take corrective action for 
occurrences of contamination in groundwater and surface waters at 
LANL.  The water quality standards in Chapter 4, Tables 4–7 and 4–9 
have been updated to reflect standards recently issued by the New 
Mexico Water Quality Control Commission.  The new standards have 
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not yet been approved by the U.S. Environmental Protection Agency; 
nevertheless, they are used in the 2005 Environmental Surveillance 
Report (LANL 2006g) and the SWEIS in evaluating water quality data.  
As Table 4–7 demonstrates, LANL surface water data are compared to a 
variety of standards that legally apply, in order to identify contaminants 
and data trends that could indicate the need for corrective actions.  In 
Section 4.3.2.2, it is stated that chromium concentrations between 375 and 
404 parts per billion were detected in two wells in Mortandad Canyon.  
LANL staff will be conducting further drilling and sampling activities to 
characterize contamination at LANL as stated in the Interim Measures 
Work Plan for Chromium Contamination in Groundwater.  Refer to 
Section 2.5, Water Resources, of this CRD for responses to comments 
regarding chromium contamination in the groundwater.  NNSA notes 
that detection of dioxane was reported to the New Mexico Environment 
Department in July 2006, 1 year after the sample was collected from a 
well in Mortandad Canyon.  The dioxane contamination level is between 
20 parts per billion and 56 parts per billion, below the 61 parts per 
billion U.S. Environmental Protection Agency risk-based cleanup level 
established through the Consent Order.  As described in Appendix F, 
statistical analysis shows that perchlorate at most LANL locations are 
below the U.S. Environmental Protection Agency No Observed Effect 
Level and New Mexico’s screening level.  Only Mortandad and Pueblo 
Canyons exceed the New Mexico limit and only Mortandad Canyon 
exceeds U.S. Environmental Protection Agency’s No Observed Effect 
Level.

 NNSA does not agree with the statement that there are over 
1,400 unmonitored discharge sites.  As described in Section 4.3.1.3, 
NNSA had managed stormwater runoff from its solid waste management 
units under a Multisector General Permit Program, and then transitioned 
towards management under an individual National Pollutant Discharge 
Elimination System industrial activity permit.  DOE and Los 
Alamos County have combined water rights of 1,806 million gallons 
(6,836 million liters) per year, of which 542 million gallons (2,050 million 
liters) per year are allotted to DOE.  In recent years, the largest amount 
of water used by DOE and the County was 1,515 million gallons 
(5,735 million liters) in 2000, when the Cerro Grande Fire occurred.  
As shown in Table 4–43 and discussed in Section 5.8.2.3, LANL water 
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usage has been and is expected to remain below its 542 million gallons 
(2,050 million liters) per year allotment.

 Decisions about environmental restoration will be made in accordance 
with established regulatory standards and processes, including those of 
the State of New Mexico for the Consent Order.  The intent of the SWEIS 
is not to prejudge these decisions but to provide environmental impact 
information to be used for the decision-making process, and for the benefit 
of the reader regarding potential remediation action options.  Several 
alternative remedies may be considered for a contaminated site, including 
containment in place, treatment, removal, or other remedies.  Any remedy 
selected for a site requiring environmental restoration must meet several 
criteria including protection of human health and the environment, and 
attainment of applicable cleanup standards considering the designated 
future use of the site.  Decisions about the appropriate levels of cleanup 
for sites subject to the Consent Order will be made by the State of New 
Mexico considering applicable groundwater and surface water quality 
standards.  As indicated in Chapter 1, Section 1.4, of the SWEIS, NNSA 
intends to implement actions necessary to comply with the Consent Order 
regardless of whether it implements other actions analyzed in the SWEIS.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information.

276-10 Environmental remediation of sites used for dynamic experiments at 
LANL (firing sites) is being addressed, primarily in accordance with 
DOE’s authority under the Atomic Energy Act, and with the requirements 
of the March 2005 Consent Order.  Since 1989, when over 2,100 potential 
release sites, including firing sites, were identified at LANL, because of 
progress in remediation and consolidation of geographically proximate 
sites, only 829 potential release sites remained at the end of 2005.  
Therefore, the levels of depleted uranium and high explosives that may 
remain in the vicinity of the firing sites is being reduced.  Additional 
information is in Chapter 2, Section 2.2.6 and Appendix I of the SWEIS, 
and in Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD.

 Please refer to Section 2.10, Depleted Uranium and the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) Facility, of this CRD for 
more information about how LANL staff ensures the safety of high 
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explosives testing and the use of depleted uranium as well as LANL’s 
monitoring program.

276-11 All LANL operations, regardless of when they began, comply with the 
applicable State (New Mexico Air Quality Control Act) and Federal 
(Clean Air Act, Toxic Substances Control Act) laws and regulations and 
have valid permits as described in Chapter 6 of the SWEIS.  The LANL 
contractor complies with its Clean Air Act, Title V operating permit which 
includes requirements for monitoring air pollutant emissions from sources 
at LANL and recordkeeping for these sources.  Current air sampling 
programs at LANL include ambient non-radiological air monitoring, an 
ambient radiological air sampling network called AIRNET, and stack 
sampling for radionuclides, as described in Chapter 4, Sections 4.4.2.3 
and 4.4.3.1.  The LANL contractor evaluates the results from these 
programs and makes changes in the sampling locations and constituents as 
appropriate.  LANSCE does have the highest amount of radionuclide air 
emissions at the site.  As discussed in Chapter 5, Section 5.6, if necessary, 
operational controls at LANSCE would limit the dose to the maximally 
exposed offsite individual from air emissions to 7.5 millirem per year to 
ensure compliance with the 40 CFR Part 61 (National Emission Standards 
for Hazardous Air Pollutants) limit of 10 millirem per year.

276-12 The cumulative impacts of the Expanded Operations Alternative for 
electricity, water, and natural gas demands were evaluated and are 
discussed in Chapter 5, Section 5.13.  Although not anticipated, future 
expansion of the LANL infrastructure to supply additional electricity, 
water, or natural gas, would be preceded by appropriate environmental 
documentation.  Changes made to the offsite infrastructure to meet 
LANL demands would be required to meet applicable State and Federal 
environmental regulations.

276-13 NNSA notes the commentor’s statement that Congress must change 
LANL’s mission.  In addition to LANL’s primary mission of supporting 
the Stockpile Stewardship Program, research is conducted in areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS as part of the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.

Commentor No. 276 (cont’d):  Wendy Courtemanche
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277-1 NNSA notes the commentor’s opposition to atomic bombs and concerns 
regarding pit production at LANL.   Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
Also, refer to Section 2.12, Comparison to Rocky Flats Plant, of this CRD 
for more information about Rocky Flats and why NNSA believes that 
operations at LANL would not result in a similar outcome.

277-2 Chapter 2, Section 2.2.6 of this SWEIS describes the progress that DOE 
has made in conducting its environmental restoration program at LANL.  
Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been made 
(and sites consolidated) such that only about 800 remain to be addressed.  
Decisions about environmental remediation will be made in accordance 
with established regulatory standards and processes, including those of the 
New Mexico Environment Department for the Consent Order.  Appendix I 
of this SWEIS presents options and environmental analyses for conducting 
remediation activities at LANL primarily related to the Consent Order.  
These analyses address LANL waste disposal sites and other contaminated 
areas, and provide environmental impact information to facilitate 
environmental remediation decisions that will be made by DOE and the 
New Mexico Environment Department.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

Commentor No. 277:   Max Weber

From: Max Weber [mailto:mweber@starband.net] 
Sent: Friday, September 22, 2006 3:15 PM
To: LANL_SWEIS
Subject: expanded plutonium pit production @ LANL

Dear DOE    I absolutely oppose the expanded plutonium pit production at the Los 
Alamos Laboratory. With your past history and performance @ the Rocky Flats Plant. 
What possible reasons would I have to not appose pit production @ the LANL? It 
is my feeling that DOE can not be trusted to over see the production now at Los 
Alamos Laboratory. And Los Alamos needs to clean up the mess they now have and 
not continue w any new programs. Show me where your heart is by fi rst cleaning up 
the polluted sites that you have already made. And 2nd I not sure that we need any 
more Atomic bombs. Or to build new triggers for bombs w have. Cold war is over 
folks and fat chance you will be able to use your Atom Bombs on anyone. You will 
just be making more of a mess for future generations to clean up. So get real and 
move on do something to help the Planet..Max Weber

Max Weber
Los Trigos Ranch
Rowe, NM 87562
Offi ce: XXX-XXX-XXXX
Email: mweber@starband.net

277-1
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278-1 NNSA notes the commentor’s opposition to pit production.  Pit production 
performed at LANL supports stockpile stewardship and management.  
The United States is currently reducing the size of its nuclear stockpile in 
accordance with international treaties.  The pits that would be produced 
at LANL would replace existing pits and would not add to the number 
of nuclear weapons in the stockpile.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

278-2 NNSA notes the commentor’s opinion regarding the safety record at 
LANL.  NNSA and its operating contractors have internal organizations 
dedicated to safe operation of its nuclear facilities.  DOE has issued 
regulations, standards, and guidance for nuclear facility operations 
including requirements for performance of safety evaluations and risk 
assessments which become the basis for facility operating parameters.  
The DOE goal is to eliminate any accidents and these regulations and 
standards of operations reduce the likelihood of accidents, but do not 
eliminate them completely.  Chapter 4, Section 4.6.3 contains a discussion 
of accidents and safety at LANL facilities.  The LANL contractor applies 
lessons learned from past accidents to improve overall safety performance.  
LANL staff takes actions in the areas of procedures, training, inspection, 
and component upgrading and replacement in order to address the root 
causes of accidents and preclude their recurrence.

Commentor No. 278:   Robert J. Siebert

278-1
cont'd
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279-1 NNSA notes the commentor’s opposition to pit production at LANL for 
the reasons enumerated.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President, 
and is therefore not being considered in the SWEIS.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent offsite for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed onsite at Area G or shipped 
offsite for disposal.  The future use of lined rather than unlined pits for 
low-level radioactive waste disposal is under evaluation through the 
Area G Performance Assessment and Composite Analysis required 
by DOE Order 435.1, which is periodically reviewed and updated.  
The Performance Assessment and Composite Analysis will guide 
decisions regarding operational procedures and waste disposal.  This 
SWEIS considers impacts from the use of unlined pits as its No Action 
Alternative baseline; this impact analysis therefore bounds the long-
term environmental consequences that could result from the use of lined 
disposal pits.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 6 years, LANL has 
had a very good record of complying with permit conditions, which are 
set to protect health and safety.  It is expected that LANL would continue 
to meet permit conditions designed to protect water resources under all 
alternatives.  As described in Chapter 4, Section 4.3.2, past waste disposal 
practices at LANL (conducted in a manner consistent with standards in 
effect at that time) have contaminated the shallow groundwater, which in 
turn has the potential to contaminate portions of the regional aquifer under 
the Pajarito Plateau.  As standards have evolved, waste disposal practices 

Commentor No. 279:   Beatrice Lewis

279-1

279-2
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Commentor No. 279 (cont'd):  Beatrice Lewis

have also evolved to be more protective of the environment.  As described 
in Chapter 5, Section 5.3.2.1, groundwater modeling performed for the 
Area G performance assessment indicates that groundwater ingestion 
doses 330 feet (100 meters) down gradient from Area G at 4,000 years 
and in Pajarito Canyon at 700 years would be a very small fraction of 
the 4 millirem per year standard for groundwater protection.  NNSA is 
required to follow the Consent Order that stipulates that groundwater 
will be protected and that groundwater cleanup levels will be protective 
of human health.  In addition, NNSA operates a monitoring program 
(described in Section 4.3.1.5) to detect contamination that has resulted 
from past practices.  LANL staff evaluates and takes corrective action 
for occurrences of contamination in groundwater and surface waters in 
accordance with applicable regulations and agreements.  NNSA intends to 
continue to safely manage waste and conduct environmental restoration 
activities at LANL as it carries out its missions.  Refer to Section 2.5, 
Water Resources, of this CRD for more information.

279-2 NNSA notes the commentor’s preference that activities at LANL be 
focused on cleanup of the site and areas other than nuclear weapons 
technology.  Stockpile stewardship capabilities at LANL are currently 
viewed by the U.S. as a means to further the Nation’s nonproliferation 
objectives and are likely to remain important in future arms control 
negotiations as the Nation moves to further reduce its overall stockpile 
size.  In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in areas promoted by the 
commentor, including nuclear nonproliferation.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.  

 For many years, DOE has been working to implement and improve 
technologies for environmental restoration.  Chapter 2, Section 2.2.6 
describes the progress that NNSA has made in conducting its 
environmental restoration program at LANL.  Since the early 1990s, when 
LANL staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  Appendix I presents options 
and environmental analyses for conducting remediation activities at 
LANL, primarily related to the Consent Order that was entered into 
in March 2005.  Appendix I also summarizes several technologies for 
cleanup of soil, water, and air, and references additional information about 
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existing and emerging cleanup technologies.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

Commentor No. 279 (cont'd):  Beatrice Lewis
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280-1 NNSA notes the commentor’s concern regarding additional traffic on 
county roadways during DD&D and potential material disposition area 
remediation activities at TA-21.  As stated in Appendix H, Section H.2.3.2, 
additional waste transportation traffic on the DP Road would vary from 
about 1,000 to 1,500 trips per year, or an average of 20 one–way truck 
shipments per day.  Based on annual average daily traffic information 
from the New Mexico State Highway and Transportation Department 
Consolidated Highway Database, the daily number of heavy commercial 
trucks on New Mexico 502 (NM 502) near DP Road are projected to range 
from about 500 to 700.  Therefore, additional truck shipments on the road 
due to activities at TA-21 would amount to between 5 to 10 percent of 
trucks currently on the road.  Unless current use restrictions on NM 502 
are lifted (that is, unless the State of New Mexico remedies current safety 
and traffic concerns east of East Gate Road) and NM 502 is designated 
as a truck route, even if a bridge were built, the trucks would have to go 
west on NM 502 to get to the truck route (NM 501, East Jemez Road) 
before leaving Los Alamos County.  Therefore, NNSA has suggested:  
(1) potential mitigation measures (discussed in Chapter 5, Section 5.14.3) 
for alternate truck routes such as construction of a bridge between TA-21 
and NM 502 or another road from DP Mesa that would bypass the Los 
Alamos townsite’s primary roadways, and (2) the timing of truck trips to 
avoid peak use hours.  The exact mitigation measures implemented by 
NNSA will be decided after the New Mexico Environment Department 
approves remediation method(s) for TA-21 and the cleanup details are 
known.

Commentor No. 280:   Anthony J. Mortillaro, Assistant County 
Administrator,  Los Alamos County

280-1
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280-2 Appendix J, Section J.1, discusses the security-driven transportation 
modifications under consideration at LANL.  NNSA will work with Los 
Alamos County to address any public safety concerns.  NNSA does not 
expect that these modifications would result in the destruction of county 
infrastructure.  However, there could be an increase in normal wear and 
tear on public roads because more traffic may be routed on NM 501 and 
NM 502 as a result of these modifications.  This project is not expected to 
have any socioeconomic impacts on county residents.

280-3 Conveyance of land from LANL to Los Alamos County under Public 
Law 105-119, Section 632, is addressed in Chapter 4, Section 4.1.1, of 
the SWEIS.  Should additional tracts be conveyed to Los Alamos County, 
the action would be evaluated in future NEPA compliance reviews.  The 
Security Perimeter Project is described in Chapter 3, Section 3.1.1.1, 
of the SWEIS.  This section was revised to indicate that the existing 
unimproved road in TA-62 would be improved through paving and 
other enhancements as needed to meet New Mexico Department of 
Transportation requirements.  The Draft SWEIS also was revised to reflect 
recent legislation that provides an additional 5 years to complete the 
conveyance and transfer of land to Los Alamos County and the Pueblo of 
San Ildefonso, respectively.  Specifically, the new legislation will extend 
the completion date through November 2012.

280-4 The potential impacts to groundwater quality are described in Chapter 5, 
Section 5.3.2, and summarized in Table S–5 in the Summary.  In addition, 
the commentor may refer to Section 2.5, Water Resources, of this CRD for 
more information.

280-5 The table was revised to indicate that the wells are now owned by Los 
Alamos County.

280-6 The SWEIS analyses evaluated the impacts of transporting all low-
level radioactive and other wastes generated during normal operation, 
demolition and construction, and material disposition area remediation 
to offsite disposal facilities.  The results of these impacts are presented 
in Chapter 5, Section 5.10, for each alternative.  In addition, the project-
specific analyses presented in Appendices G, H, I, and J of the SWEIS 
evaluate the impacts of transporting all generated wastes from individual 
projects to offsite disposal facilities, as well as transporting all low-level 
radioactive wastes to the LANL disposal facility in TA-54.  Clarifications 
were added in the waste management and transportation sections, where 
necessary, to emphasize these activities.

Commentor No. 280 (cont’d):  Anthony J. Mortillaro, Assistant County 
Administrator, Los Alamos County

280-2

280-3

280-4

280-5

280-6
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281-1 NNSA notes the commentor’s opposition to expanding pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.

281-2 NNSA has prepared this SWEIS to evaluate the environmental impacts of 
continued operation of LANL, including different levels of pit production, 
and of various specific projects discussed in the appendices.  As discussed 
in Chapter 1, Section 1.4, the NNSA Administrator will consider this 
environmental impacts analysis and other factors such as programmatic 
needs, cost, and schedule in making decisions regarding the level of 
operations at LANL and the implementation of the projects.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production and 
2.2, National Environmental Policy Act (NEPA) Process, of this CRD for 
more discussion.

Commentor No. 281:   Suzanne Phillips

281-1

281-2
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282-1 NNSA notes the commentor’s concerns.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for more information.

Commentor No. 282:   Azuriel Mayo

From: Azuriel Mayo [mailto:orcamanj1@centurytel.net] 
Sent: Tuesday, September 19, 2006 9:46 AM
To: LANL_SWEIS
Subject: Plutonium production

Dear Fellow Citizen,
I am writing you on behalf of the children of this country and the world. I am deeply 
concerned with the desire to increase plutonium production at the Los Alamos Labs. 
I don’t know if you have children of your own, but I must ask you on behalf of my 
children, what kind of world do you want them to inherit? How many bombs and 
poisons will be enough. I am deeply concerned that the United States, once the 
bastion of freedom, is now one of the largest arms dealer in the world. How much will 
radioactive dollars buy? Will they buy Peace and Security? Will they buy health for 
our children? Will they buy a healthy planet with pure drinking water?
I believe the time has come for us to rethink the way we do things. Our cowboy 
philosophy of a larger gun will no longer work on this crowded world. I believe it is 
time to give Peace a chance. Waging Peace is Profi table.
Thank you for reading this and I hope that you will understand that I have the highest 
level of love for you and all policy-makers and know that you will make the correct 
choice. I believe that you will make a choice for life and love.
With heartfelt regard,
Azuriel Mayo

282-1
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283-1 The SWEIS evaluates the continued operation of LANL, including varying 
levels of pit production; however, the maximum level of up to 80 pits 
per year is vastly lower than the levels performed at the Rocky Flats 
Plant.  Chapter 4 of the SWEIS describes the affected environment around 
LANL; it shows that the impacts of LANL operations have generally 
been within those projected in the 1999 LANL SWEIS.  Chapter 5 of the 
SWEIS projects a similar level of operational impacts.  The Rocky Flats 
Plant was closed due to a combination of factors, including the end of the 
Cold War that led to the reduction and cancellation of various weapons 
programs, and environmental and safety concerns.  Design, procedural, 
and operational experiences at the Rocky Flats Plant formed the basis for 
many lessons learned that have been used throughout the nuclear weapons 
complex to increase protection of public and worker health and safety.  
At LANL, there have been numerous advancements in facility design, 
operations, equipment, procedures, and training to minimize the risk to 
the public, workers and environment as a result of LANL activities.  Refer 
to Section 2.12, Comparison to Rocky Flats Plant, of this CRD for more 
information.

283-2 NNSA notes the commentor’s opposition to expanding pit production and 
request to increase cleanup efforts.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for a discussion of the 
need for continued pit production.

 Chapter 2, Section 2.2.6, of the SWEIS describes progress made by NNSA 
in conducting its environmental restoration program at LANL.  Since 
the early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Continuation of cleanup activities at a pre-Consent Order level is included 
in the No Action Alternative, while actions necessary to comply with the 
Consent Order are evaluated under the Expanded Operations Alternative.  
As stated in Chapter 1, Section 1.4, of the SWEIS, however, NNSA 
intends to implement actions necessary to comply with the Consent Order 
regardless of whether it implements other actions analyzed under the 
Expanded Operations Alternative.  For more information about proposed 
activities in support of the Consent Order, refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD.

Commentor No. 283:   Tim Curry, 
 Design Solutions

283-1

283-2

283-3
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283-3 NNSA notes the commentor’s opinion regarding the possibility of the 
recurrence of accidents like those at Rocky Flats.   See the response to 
Comment no. 283-1 regarding comparison to the Rocky Flats Plant.  
Chapter 5, Section 5.12 presents the results of accident analyses performed 
for the operations proposed to be conducted at LANL.  The accident 
scenarios are developed based on information that is specific to LANL 
facilities, including facility design and the amount of material available in 
the event of an accident (material at risk).  The SWEIS analysis evaluates 
the radiological risks to members of the public from postulated accidents, 
however, analyzing the impacts that such an accident might have on the 
economy, for example from negative “press,” is beyond the scope of a 
NEPA compliance assessment.

Commentor No. 283 (cont’d):  Tim Curry, 
Design Solutions

283-3
cont'd
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284-1 Although a pollution prevention and waste minimization program has been 
instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), operation 
of LANL in support of NNSA’s core missions will generate waste that 
NNSA intends to manage safely as it continues to address existing 
stored waste.  Nearly all of the stored waste at LANL consists of legacy 
transuranic waste that is stored within aboveground domes in TA-54.  
Most of this waste was originally stored below grade, but was retrieved 
and placed in an aboveground, inspectable configuration as required by 
the State of New Mexico.  NNSA is working to prepare all stored and 
newly generated transuranic waste for shipment to WIPP.  Shipments to 
WIPP have increased significantly over the past several years.  Refer to 
Section 2.7, Waste Management, of this CRD for more information.

284-2 NNSA notes the commentor’s concerns regarding projected water use and 
water availability.  LANL’s projected water demands under the Expanded 
Operations Alternative would remain within LANL’s water use target 
ceiling of 542 million gallons (2,050 million liters) per year, as discussed 
in Chapter 5, Section 5.8.  DOE transferred 70 percent of its water rights 
for LANL and leases the remaining 30 percent to Los Alamos County.  
DOE is a Los Alamos County water customer that is billed and pays for 
the water LANL uses.  DOE has no plans to otherwise obtain or purchase 
additional water rights for LANL.  NNSA continues to work cooperatively 
with Los Alamos County to manage water use at LANL.  Please refer to 
Section 2.8, Water Use, of this CRD for more information on water use, 
available water rights, and water supply planning at LANL.

284-3 Appendix E, Section E.7.1.1, was revised to indicate that recharge to the 
regional aquifer from shallow, contaminated perched groundwater bodies 
generally occurs slowly because the perched water is separated from the 
regional aquifer by hundreds of feet of unsaturated rock.  Section 2.5, 
Water Resources, of this CRD addresses NNSA’s commitment to 
protecting water resources.  Decisions about environmental restoration, 
including implementation of the Removal Option, will be made in 
accordance with established regulatory standards and processes, including 
those of the New Mexico Environment Department for the Consent Order.  
The intent of the SWEIS is to provide environmental impact information 
to aid decisionmaking related to the alternatives and to potential 
remediation action options.

Commentor No. 284:   Ilse Bleck, Chair, 
 Pajarito Group of the Sierra Club

284-1

284-2

284-3

284-4
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284-4 All LANL operations, regardless of when they began, comply with the 
applicable state (New Mexico Air Quality Control Act) and Federal 
(Clean Air Act, Toxic Substances Control Act) laws and regulations and 
have valid permits, as described in Chapter 6 of the SWEIS.  The LANL 
contractor complies with its Clean Air Act, Title V, operating permit, 
including requirements for monitoring air pollutant emissions from 
sources at LANL and associated recordkeeping.  Current air sampling 
programs at LANL include ambient nonradiological air monitoring, an 
ambient radiological air sampling network called AIRNET, and stack 
sampling for radionuclides, as described in Chapter 4, Sections 4.4.2.3 
and 4.4.3.1.  The LANL contractor evaluates the results from these 
programs and changes the sampling locations and constituents as 
appropriate.  LANSCE operations historically have accounted for the 
majority of radioactive air emissions at LANL.  As discussed in Chapter 5, 
Section 5.6.1.1, NNSA has instituted administrative controls at LANSCE 
to regulate beam operations as emissions levels increase. These controls 
require operational changes to prevent the generation of excessive 
radioactive air emissions so that the maximum dose to the LANL site-wide 
MEI from LANSCE air emissions is 7.5 millirem per year, or less, to 
ensure compliance with the 40 CFR Part 61 (National Emission Standards 
for Hazardous Air Pollutants) limit of 10 millirem per year.

284-5 NNSA notes the commentor’s desire for an alternative focused on research 
and development of renewable energy sources.  These activities were 
identified in the 1999 SWEIS as part of a “Greener Alternative” that was 
analyzed but not selected for implementation.  Chapter 3, Section 3.5, 
discusses NNSA’s decision not to analyze a “Greener Alternative” in 
the SWEIS.  NNSA does not believe, 7 years later, that a “Greener 
Alternative” is reasonable for future operation of LANL to meet its 
mission as directed by Congress and the President, and has identified the 
Expanded Operations Alternative as its Preferred Alternative.  In addition 
to LANL’s primary mission of supporting the Stockpile Stewardship 
Program, however, research is conducted in areas promoted by the 
commentor.  These research areas are part of current operations; as such, 
they are included in the SWEIS under the No Action Alternative.  These 
activities would continue to be conducted at LANL regardless of the 
alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

Commentor No. 284 (cont’d):  Ilse Bleck, Chair, 
Pajarito Group of the Sierra Club

284-5
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285-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative.  Please refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.  As discussed in 
Chapter 1, Section 1.4, decisions on the level of operations at LANL will 
be made by the Administrator based on the environmental analyses in the 
SWEIS and other factors such as programmatic need and costs.  NNSA 
will publish these decisions in one or more Records of Decision.

Commentor No. 285:   Emile Sawyer

285-1
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285-2 NNSA believes that the LANL SWEIS presents appropriate and 
adequate analysis of LANL operations that are expected to occur through 
2011.  NNSA prepared this SWEIS in accordance with the Council on 
Environmental Quality regulations (40 CFR Parts 1500 to 1508) and DOE 
implementing procedures (10 CFR Part 1021).  NNSA did originally 
announce its intent to prepare a supplement to the 1999 LANL SWEIS, 
which included all operations at LANL as well as newly proposed projects 
as part of an expanded operations alternative.  Consistent with some of the 
comments received during the scoping period, NNSA decided to prepare a 
new SWEIS instead of the originally planned supplement.  Please refer to 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

285-3 NNSA published a Federal Register notice announcing the availability 
of the Draft LANL SWEIS on July 7, 2006.  Responding to requests for 
additional review time, NNSA extended the comment period from the 
original 60 days to 75 days.  See more discussion on the NEPA process in 
Section 2.2, NEPA Process, of this CRD.

285-4 The SWEIS presents an independent assessment of public health impacts 
from contaminants in the LANL environment.  The Agency for Toxic 
Substances and Disease Registry is the Federal agency responsible (under 
the 1986 amendments to the Superfund law) for conducting Public Health 
Assessments at each site on the U.S. Environmental Protection Agency 
National Priorities List.  The Public Health Assessment is a relevant 
Federal agency study and it is therefore appropriate that the SWEIS 
acknowledge its conclusions.  The SWEIS does not rely on the Agency for 
Toxic Substances and Disease Registry Public Health Assessment in any 
specific way for its conclusions.  The Public Health Assessment examined 
data from 1980 through 2001 whereas the SWEIS includes and evaluates 
health data through 2005 and projects impacts from operations over the 
next 5 years.  The U.S. Environmental Protection Agency did not reject 
the draft Public Health Assessment; however, it did submit comments.  
The Public Health Assessment was finalized and released August 31, 2006 
(ATSDR 2006).  As detailed in Appendix I to the final Public Health 
Assessment, U.S. Environmental Protection Agency comments on the 
draft were addressed by the Agency for Toxic Substances and Disease 
Registry in the final document.

Commentor No. 285 (cont’d):  Emile Sawyer

285-2

285-3

285-4

285-5
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285-5 To the extent possible, the most recent technical documents, including 
a current version of the Area G performance assessment have been 
considered in the Final SWEIS analyses.  The seismic hazard analysis 
report was completed in 2007 and incorporated into Chapter 4, 
Section 4.2.2.3, Chapter 5, Section 5.12, and Appendix D, Section D.4.  
Information currently under development that is not available for use 
in the Final SWEIS will be considered as it becomes available and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  As the commentor observes, a number of 
documents referred to in the SWEIS are drafts.  These include a number of 
DOE EISs, other EISs or related information from other Federal agencies, 
a Los Alamos County comprehensive plan, a LANL wildfire management 
plan, and a borrow source survey.  For the most part, these documents 
have been used in the cumulative impacts analysis and are the best 
information available to reflect reasonably foreseeable future actions.  The 
documents are clearly identified as being drafts.

 With regard to the Draft Supplemental Programmatic Environmental 
Impact Statement on Stockpile Stewardship and Management for a 
Modern Pit Facility (DOE/EIS-236-S2), NNSA announced its cancellation 
in October 2006 in the Notice of Intent to prepare a Supplement to the 
Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4) (71 FR 61731).  
Regarding the Ten-Year Comprehensive Site Plans, much of the 
information contained in the prior versions from fiscal years 2000 and 
2001 is still relevant.  The data in the SWEIS has been compared to that in 
more recent revisions of the Ten-Year Comprehensive Site Plan to ensure 
that it is consistent; however, the Plan is not a reference in the SWEIS 
because as an Official Use Only document it is not generally available 
to the public although it has been released under a specific Freedom of 
Information Act request.

285-6 NNSA originally established a 60-day comment period.  In response to 
requests for additional time, the comment period was extended to 75 days.  
NNSA recognizes that in light of electronic capabilities now available, 
commentors would like the references to be available on the Internet.  For 
security reasons, NNSA exercises caution when making decisions about 
posting documents on its website.  Consistent with established practice, 
NNSA made the Draft LANL SWEIS and the reference material available 

Commentor No. 285 (cont’d):  Emile Sawyer

285-5
cont'd

285-6

285-7

285-8
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for public review in DOE Public Reading Rooms in the general vicinity 
of LANL.  Those reading rooms are located in Los Alamos, Santa Fe, 
and Albuquerque.  The Draft LANL SWEIS also referred to a publicly 
available draft study by the Agency for Toxic Substances and Disease 
Registry; this study has since been finalized and the final version is 
referenced in the Final SWEIS.  See the response to Comment nos. 285-3 
and 285-4 above for more information.

285-7 NNSA has announced its intent to prepare a Supplement to the 
Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement–Complex 2030 (DOE/EIS-0236-S4) to analyze the 
environmental impacts from the continued transformation of the nuclear 
weapons complex by implementing NNSA’s vision of the complex 
as it would exist in 2030 (71 FR 61731).  This includes evaluating a 
production level of up to 125 pits per year at a number of alternate sites 
including LANL.  This LANL SWEIS evaluates pit production up to a 
level of 80 pits per year consistent with the earlier analysis in the Final 
Programmatic Environmental Impact Statement for Stockpile Stewardship 
and Management (DOE/EIS-0236) (DOE 1996), which led to a decision 
to establish an interim pit production capability at LANL.

285-8 If the missions assigned to LANL change as a result of the Complex 
2030 SEIS ROD, additional site-specific NEPA compliance reviews will 
be conducted as necessary.  Results of the plutonium pit lifetime studies 
are addressed in Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD.  While the studies show that degradation of 
plutonium in nuclear weapons would not impact weapon reliability for 
a minimum of 85 years, the analyses in this SWEIS are still valid.  The 
analyses provide a bounding impact of annually producing up to 80 pits, 
consistent with LANL’s current mission.  NNSA can decide to operate 
at a lower production rate, but this analysis provides NNSA flexibility in 
meeting its stockpile stewardship mission based on changing geopolitical 
conditions.  See the response to Comment no. 285-7 for further 
information.

285-9 The Reliable Replacement Warhead Program is being conducted as part 
of studies that would support modernization of the nuclear weapons 
complex.  The impacts of these modernization efforts on the nuclear 
weapons complex have yet to be determined; therefore it is premature 
to consider the environmental implications of the Reliable Replacement 
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Warhead Program.  The Complex 2030 SEIS is being prepared to evaluate 
the activities associated with the continuing transformation of the nuclear 
weapons complex, including the Reliable Replacement Warhead Program.  
Refer to Section 2.4, Modernization of the Nuclear Weapons Complex, of 
this CRD for more information.

285-10 NNSA is not expanding nuclear weapons production, that is, the U.S. is 
not increasing the number of nuclear weapons in its stockpile.  The U.S. 
is currently reducing its nuclear weapons stockpile.  NNSA is performing 
activities to ensure the safety and reliability of the current stockpile, 
which includes replacing the plutonium pits using existing designs and 
possible future designs, including the Reliable Replacement Warhead.  
Operations at LANL that support NNSA’s mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, and Section 2.4, Modernization of 
the Nuclear Weapons Complex, of this CRD for more information.

285-11 DOE gives high priority to the safety and security of all its facilities.  
Security and potential acts of sabotage are integral considerations 
in the designs and operating procedures for new and existing DOE 
facilities.  DOE considers the threat of terrorist attack to be real and has 
an established safeguards and security process it undertakes to assess 
facility vulnerabilities to various threats, including those from intentional 
destructive acts, such as acts of terrorism.  Chapter 4, Section 4.6.5, of 
the SWEIS has been revised to include a description of the systems in 
place at LANL to provide the safeguards and security necessary to prevent 
a terrorist attack.  Additional information has been added to Chapter 5, 
Section 5.12.6, regarding potential impacts of terrorism and a separate 
classified appendix has been developed.

285-12 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 
7 years later, that a “Greener Alternative” is reasonable for the future 
operation of LANL to meet its mission as directed by Congress and the 
President, and has identified the Expanded Operations Alternative as its 
Preferred Alternative.  NNSA is not currently considering an alternative 
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waste storage arrangement at LANL such as the use of above ground 
waste storage mounds for the storage of low-level or mixed low-level 
radioactive wastes.  DOE’s Record(s) of Decision for low-level and mixed 
low-level radioactive wastes supported by the 1997 Waste Management 
Programmatic EIS (DOE/EIS-0200) (DOE 1997a) state DOE’s decisions 
for the management and disposal of these waste types for DOE operations, 
including LANL operations.  LANL was identified as a facility that would 
continue to dispose of its low-level radioactive wastes on site.  Additional 
environmental impact analysis was provided through the 1999 SWEIS 
for the expansion of the Area G low-level radioactive waste disposal site.  
DOE decided to expand into Zones 4 and 6 of Area G and announced 
this decision in a 1999 LANL SWEIS Record of Decision (64 FR 50797).  
Mixed waste generated by LANL is currently disposed off-site, primarily 
at licensed commercial facilities.  The commentor’s recommendation for 
future LANL operations is noted.  In addition to LANL’s primary mission 
of supporting the Stockpile Stewardship Program, research is conducted 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

285-13 NNSA notes the commentor’s concern regarding the funding priorities 
of the U.S. government; funding decisions are not within the scope of 
the SWEIS, which evaluates the environmental impacts of proposed 
actions and alternatives.  NNSA intends to conduct operations at 
LANL in accordance with its assigned missions while continuing the 
LANL environmental restoration program summarized in Chapter 2, 
Section 2.2.6, of the SWEIS.  Appendix I evaluates the environmental 
impacts associated with potential remedial action alternatives, however, 
decisions about remediating a site will be made in accordance with 
established regulatory standards and processes, including those of the 
State of New Mexico for the Consent Order.  To arrive at a decision 
about remediating a contaminated site, several alternative remedies 
may be considered such as containment in place, treatment, or removal.  
Any selected remediation remedy must meet several criteria including 
protection of human health and the environment, and attainment of 
applicable cleanup standards including those for ground and surface 
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waters.  If the site is to remain under DOE ownership, then cleanup 
standards commensurate with a restricted type of land use may be used, 
provided that offsite areas are protected.  If the site is to be released for 
unrestricted access by the public, then the site would need to meet cleanup 
standards for unrestricted access.  Decisions about the appropriate levels 
of cleanup for sites subject to the Consent Order will be made by the New 
Mexico Environment Department using cleanup criteria documented in 
Section VIII of the Consent Order.  Refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD for more information.

285-14 NNSA notes the commentor’s opposition to waste disposal in unlined 
pits at LANL.  Except for low-level radioactive waste, all radioactive and 
chemical wastes generated at LANL are transported offsite for disposal in 
regulated disposal facilities authorized for the types of wastes each facility 
may receive.  The future use of lined rather than unlined pits for low-
level radioactive waste disposal is under evaluation through the Area G 
Performance Assessment and Composite Analysis required by DOE 
Order 435.1 that is periodically reviewed and updated.  The Performance 
Assessment and Composite Analysis will guide decisions regarding 
operational procedures and waste disposal.  The SWEIS considers impacts 
from the use of unlined pits as its No Action Alternative baseline; this 
impact analysis thereby bounds the long-term environmental consequences 
that could result from the use of lined disposal pits.

 Much of the low-level radioactive waste projected for the Expanded 
Operations Alternative is attributable to remediation actions.  Waste 
volumes generated from environmental restoration will depend 
significantly on future cleanup decisions made by the State of New 
Mexico pursuant to the Consent Order.  The analysis in Appendix I of the 
SWEIS bounds the volumes that could be generated if all buried wastes 
in material disposal areas covered under the Consent Order are removed 
and disposed of elsewhere.  In this case, offsite disposal of low-level 
radioactive waste would be used to supplement onsite disposal.  Refer to 
Sections 2.7, Waste Management, and 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for more information.

285-15 Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding well construction, chromium contamination, and 
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radionuclide contamination.  The SWEIS presents a summary description 
of the environmental conditions near LANL.  The reports cited by the 
commentor did not present new data but used data that can also be 
found in the SWEIS.  Gilkeson and Rice presented their interpretations 
of that data.  NNSA and the LANL contractor are aware of concerns 
Bob Gilkeson and George Rice have expressed regarding groundwater 
characterization at LANL; actions to address some of these concerns are 
part of the monitoring program underway at LANL.

285-16 NNSA notes the commentor’s concerns regarding projected water use 
and existing and future water rights.  LANL’s projected water demands 
under the Expanded Operations Alternative would remain within 
LANL’s water use target ceiling of 542 million gallons (2,050 million 
liters) per year as discussed in Chapter 5, Section 5.8, of the SWEIS.  
DOE transferred 70 percent of its water rights for LANL and leases the 
remaining 30 percent to Los Alamos County.  DOE is now a County 
water customer and is billed and pays for the water LANL uses.  DOE 
has no plans to otherwise obtain or purchase more water rights for LANL.  
Refer to Section 2.8, Water Use, of this CRD for more information.  
Regarding pit production, the LANL SWEIS alternatives addressing 
the next 5 years limit the level of pit production to 50 certified pits per 
year, which may require production of as many as 80 pits (Expanded 
Operations Alternative) consistent with earlier decisions supported by the 
Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement (DOE/EIS-0236) (DOE 1996).  The Complex 2030 SEIS 
includes evaluating alternative locations for a consolidated plutonium 
center or a consolidated nuclear production center that would have 
plutonium pit production as one of its functions.  See the response to 
Comment no. 285-7 above.

285-17 The SWEIS does not propose new nuclear weapons facilities under 
any of the alternatives.  NNSA completed the Final Environmental 
Impact Statement for the Chemistry and Metallurgy Research Building 
Replacement Project at Los Alamos National Laboratory, Los Alamos, 
New Mexico (DOE/EIS-0350) (DOE 2003c) in November 2003 and in 
February 2004 issued a Record of Decision (69 FR 6967) announcing 
its decision to construct a new facility.  This decision is included in the 
No Action Alternative and the Expanded Operations Alternative of this 
SWEIS.  In an October 2006 Notice of Intent (71 FR 61731), NNSA 
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announced plans to prepare a Supplement to the Stockpile Stewardship and 
Management Programmatic Environmental Impact Statement – Complex 
2030 (DOE/EIS-0236-S4) to evaluate environmental impacts from the 
continued transformation of the nuclear weapons complex, referred to 
as Complex 2030.  The Reduced Operations Alternative in the Final 
SWEIS was revised to reflect continued use of the existing Chemistry and 
Metallurgy Research Building.  Refer to Section 2.4, Modernization of the 
Nuclear Weapons Complex, of this CRD for more information.

 The seismic risks associated with the Chemistry and Metallurgy Research 
Replacement Facility have been studied and are part of the updated LANL 
probabilistic seismic hazard analysis (LANL 2007).  Similarly, the seismic 
accident analysis was updated in the Final SWEIS to reflect the recent 
information in the updated seismic hazards analysis.  Work performed at 
LANL, and new construction, are both subject to existing DOE orders and 
standards for seismic concerns.  Different construction requirements are 
imposed for new structures in accordance with the site locations relative 
to known fault lines, and in accordance with the planned future use of 
the structure.  An update to the seismic hazard analysis was completed in 
2007.  Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 
and in the 2007 seismic hazard analysis report (LANL 2007).  The 
estimated human health impacts from postulated facility accidents at 
LANL, including earthquakes, are described in Chapter 5, Section 5.12 
and Appendix D, Section D.4.  These sections also include a discussion of 
the significance of the updated understanding of seismic hazard from the 
2007 seismic hazard analysis report.

 The new geological information in the 2007 seismic hazard analysis report 
(LANL 2007) has been interpreted as indicating that the seismic hazard 
at LANL is greater than previously understood.  The relevance of the 
seismic hazard to facility accidents will undergo a rigorous and thoughtful 
evaluation to determine what, if any, changes are needed for planned 
and existing facilities.  In the interim, the LANL contractor will develop 
justifications for continued operation which will be reviewed by NNSA 
and, if deemed technically acceptable, provide a basis for continued safe 
operation of facilities.

 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
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Documents and Safety Analysis Reports that include seismic concerns and 
take into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks. The results of these 
safety studies would be incorporated into facility design and operations to 
ensure protection of the health and safety of workers and the public.

285-18 Because the largest concentration of LANL employees is expected to 
continue to reside in Los Alamos County, this county is expected to 
continue to receive a large share of the economic benefits in terms of 
wages associated with LANL employment.  However, as more LANL 
employees move into adjoining counties as has been the case in recent 
years, it is expected that these counties will receive a greater share of the 
wages associated with LANL employment.  Also, the recent change in the 
LANL management contract will result in the payment of gross receipts 
taxes to the State of New Mexico for the first time.  The use of these 
additional tax revenues will be decided upon by the State legislature and 
the Governor.  Analyzing alternative missions that would be of greater 
economic benefit to northern New Mexico is not within the scope of the 
SWEIS.

285-19 NNSA notes the commentor’s concerns related to the effect a major 
accident would have on New Mexico’s economy as a result of reduced 
tourism.  The SWEIS impact analysis considers socioeconomic impacts of 
operating LANL on the general New Mexico economy of which tourism 
is a part.  Chapter 5, Section 5.12, of the SWEIS analyzes the potential 
impacts from a variety of accident scenarios on members of the public, 
which would include visitors to the area.

285-20 The SWEIS is specific in presenting the consequences and risks of 
accidents.  The terms, “likely”, “unlikely”, “could”, and “may” are used 
to convey the degree of certainty of a specific accident consequence or 
risk.  As discussed in Appendix C, Section C.1.2.1, all health impacts from 
radiological accidents are expressed in terms of radiation dose, number of 
latent cancer fatalities, and then using the frequency of such an accident, 
the risk to an individual or the population from this accident.  This risk 
is expressed in terms of the annual chance of a latent cancer fatality in 
the Summary as well as in Chapter 5 and Appendix D.  For example, in 
the “Facility Accidents” subsection of Section S.9.1 of the Summary, and 
Table S–5, the annual risk of a latent cancer fatality to the maximally 
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exposed individual due to the wildfire accident referred to in the comment 
is presented as 0.05 or 1 chance in 20.  This is equivalent to 5 percent.  The 
use of latent cancer fatality latent cancer fatality risk and the expression as 
“a chance in...” is common nomenclature used in many EISs.

285-21 As addressed and analyzed in the SWEIS, NNSA plans to continue to 
perform environmental restoration at LANL, and dispose of newly-
generated and legacy radioactive and chemical wastes, as it continues its 
Congressionally-mandated national security missions.  In March 2005, 
the State of New Mexico, NNSA, and the University of California, as 
the management and operating contractor, entered into a “Compliance 
Order on Consent” (Consent Order) that is currently being implemented to 
address the investigation and remediation of environmental contamination 
at LANL.  The volumes of waste generated from compliance with the 
Consent Order, and the associated shipments of waste to on- and off-
site disposal facilities, will depend on regulatory decisions made by the 
New Mexico Environment Department pursuant to the Consent Order.  
NNSA has the responsibility for safely storing unwanted radioactive 
sealed sources for safety and national security purposes.  In addition, 
DOE is responsible under Public Law 99-240 for ensuring safe disposal 
of commercially-generated Greater-Than-Class C low-level radioactive 
waste (see below).  Over a number of years, NNSA has been recovering 
and storing actinide-bearing sealed sources at LANL under its Off-
Site Source Recovery Project, and proposes to store additional sources 
containing other isotopes, if appropriate and safe commercial or other 
Federal management options cannot be identified.  Stored sources 
containing transuranic isotopes that are determined to be defense-related 
are eligible for disposal at WIPP.  This includes all the plutonium-239 
sources that have been collected, and, as stated in the SWEIS, 132 drums 
of plutonium-239 sealed sources have already been shipped to WIPP.  
Recently, some of the americium-241 and plutonium-238 sealed sources 
have been determined to be defense-related and eligible for disposal 
at WIPP.  Stored sources containing these and other isotopes that are 
determined to be not defense-related may be considered Greater-Than-
Class C or similar DOE waste.  At this time, there is no disposal path for 
Greater-Than-Class C low-level radioactive waste; however, DOE has 
issued a Notice of Intent to Prepare an Environmental Impact Statement 
for the Disposal of Greater-Than-Class C Low-Level Radioactive Waste (_
_ FR _____).  Several options for disposal of Greater-Than-Class C waste, 
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as well as DOE waste having similar characteristics, are being considered.  
Clarifying language has been added to Appendix J of the SWEIS.

285-22 The Defense Nuclear Facilities Safety Board does not regulate nor 
authorize operation of facilities at LANL.  Its function, as mandated 
by Congress, is to provide independent safety oversight of the NNSA 
nuclear weapons complex.  As in the case of all NNSA nuclear weapons 
complex sites, the Defense Nuclear Facilities Safety Board reviews safety 
issues and prepares reports regarding the safety of nuclear weapons 
complex facilities, which are submitted to NNSA.  NNSA and the LANL 
contractor have reviewed Defense Nuclear Facilities Safety Board reports 
and responded with commitments to update and improve safety basis 
documentation.  The Los Alamos Site Office Safety Authorization Basis 
Team assures the development and approval of adequate controls in 
support of safe operations at LANL.  All LANL facility operations are 
based on authorization and approval by NNSA from evaluation of the 
acceptability of existing relevant safety documentation.  Reports and 
recommendations made by the Defense Nuclear Facilities Safety Board 
that are relevant to NEPA are taken into account in analyses in the SWEIS.  
Refer to Section 2.13, Recommendations of the Defense Nuclear Facilities 
Safety Board, of this CRD for more information.

285-23 The LANL SWEIS evaluates the potential impacts of constructing and 
operating a new Radiological Sciences Institute in Appendix G based 
on the functions such a facility would be expected to fulfill and the 
estimated number of structures required.  As described in Appendix G, 
Section G.3, of the SWEIS, phase 1 of this Radiological Sciences Institute, 
construction of the Institute for Nuclear Nonproliferation Science and 
Technology, is expected to start within the time frame covered by the 
SWEIS.  Subsequent phases of the project will be evaluated as they are 
further planned and more fully defined.  Based on these evaluations, 
NNSA will make a determination whether additional NEPA analysis 
and documentation are needed.  Radiological air emissions and 
associated radiological doses to workers and the public are quantified in 
Section G.3.3.2.  Projected annual radiological air emissions from the 
Radiological Sciences Institute were estimated to be the combined total 
of the projected emissions from the individual facilities whose functions 
would be moved to the Radiological Sciences Institute.
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286-1 NNSA notes the commentor’s opposition to the generation and disposal of 
nuclear waste.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

Commentor No. 286:   Grace Clearsen

From: lightenupnj@aol.com [mailto:lightenupnj@aol.com] 
Sent: Wednesday, September 20, 2006 6:22 AM
To: LANL_SWEIS
Subject: No to increased plutonium pit.....

To whom it may concern:
Please note my vigorous protest against depositing any additional nuclear waste in 
the ground, or indeed, CREATING additional nuclear waste.  Please understand that 
this earth is our mother and we are, step by step, destroying her ability to nurture us.  
We cannot continue to take actions which do not consider the long term effects of our 
actions on future generations.  
Thank you for NOT increasing your plutonium output.   I know you will do the right 
thing.
Sincerely,
Grace Clearsen

286-1
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287-1 NNSA believes that the LANL SWEIS presents appropriate and 
adequate analysis of LANL operations that are expected to occur through 
2011.  NNSA prepared this SWEIS in accordance with the Council on 
Environmental Quality regulations (40 CFR Parts 1500 to 1508) and the 
DOE implementing procedures (10 CFR Part 1021).

287-2 NNSA notes the commentor’s opposition to activities related to nuclear 
weapons production.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President.  
In addition to these activities, however, research is conducted at LANL 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

287-3 Chapter 2, Section 2.2.6, of the SWEIS describes the progress that DOE 
has made in conducting its environmental restoration program at LANL.  
Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been made 
(and sites consolidated) such that only about 800 remain to be addressed.  
Decisions about environmental remediation will be made in accordance 
with established regulatory standards and processes, including those of 
the New Mexico Environment Department for the Compliance Order on 
Consent (Consent Order) that was entered into in March 2005.  Appendix I 
of the SWEIS presents options and environmental analyses for conducting 
remediation activities at LANL primarily related to the Consent Order.  
These analyses address LANL waste disposal sites and other contaminated 
areas, and provide environmental impact information to facilitate 
environmental remediation decisions that will be made by DOE and the 
New Mexico Environment Department.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

287-4 Reference to a modern pit facility in the Draft LANL SWEIS was 
in the context of ensuring that reasonably foreseeable future actions 
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were addressed in accordance with the Council on Environmental 
Quality NEPA regulations addressing cumulative impacts.  The LANL 
SWEIS alternatives addressing operational levels for the next 5 years 
limit the level of pit production to 50 certified pits per year, which 
may annually require production of as many as 80 pits (Expanded 
Operations Alternative).  In October 2006, NNSA issued a Notice 
of Intent to prepare a Supplement to the Stockpile Stewardship and 
Management Programmatic Environmental Impact Statement – Complex 
2030 (71 FR 61731).  In addition to announcing its intent to prepare a 
supplemental programmatic EIS to assess the environmental impacts 
from the continued transformation of the nuclear weapons complex, 
NNSA announced cancellation of the previously planned Supplemental 
Programmatic Environmental Impact Statement on Stockpile Stewardship 
and Management for a Modern Pit Facility (DOE/EIS-236-S2).  The Final 
LANL SWEIS does not include reference to a modern pit facility.  Please 
refer to Section 2.2, National Environmental Policy Act (NEPA) Process 
and Section 2.4 Modernization of the Nuclear Weapons Complex, of this 
CRD for more discussion.

287-5 If the missions assigned to LANL change as a result of the Complex 
2030 SEIS ROD, additional site-specific NEPA compliance reviews will 
be conducted as necessary.  Results of the plutonium pit lifetime studies 
are addressed in Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD.  While the studies show that degradation of 
plutonium in nuclear weapons would not impact weapon reliability for 
a minimum of 85 years, the analyses in this SWEIS are still valid.  The 
analyses provide a bounding impact of annually producing up to 80 pits, 
consistent with LANL’s current mission.  NNSA can decide to operate 
at a lower production rate, but this analysis provides NNSA flexibility in 
meeting its stockpile stewardship mission based on changing geopolitical 
conditions.  See the response to Comment no. 287-4 above for further 
information.

287-6 Chapter 5, Section 5.3.2, of the SWEIS describes the impacts to the 
groundwater from the alternatives evaluated in the SWEIS. As described 
in Section 5.3.2.1, groundwater modeling performed for the Area G 
performance assessment indicated that groundwater ingestion doses 
330 feet (100 meters) downgradient from Area G at 4,000 years and 
in Pajarito Canyon at 700 years would be a very small fraction of the 
4 millirem per year standard for groundwater protection.
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 Refer to Section 2.6, Offsite Contamination, of this CRD for more 
information.

287-7 The Reliable Replacement Warhead Program is being conducted as part 
of studies that would support modernization of the nuclear weapons 
complex.  The impacts of these modernization efforts on the nuclear 
weapons complex have yet to be determined; therefore it is premature 
to consider the environmental implications of the Reliable Replacement 
Warhead Program.  The Complex 2030 SEIS is being prepared to evaluate 
the activities associated with the continuing transformation of the nuclear 
weapons complex, including the Reliable Replacement Warhead Program.  
Refer to Section 2.4, Modernization of the Nuclear Weapons Complex, of 
this CRD for more information.

 Operations at LANL that support NNSA’s mission to ensure a safe and 
reliable nuclear stockpile do not violate the Treaty on Non-Proliferation of 
Nuclear Weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.

287-8 Decisions about remediation measures at LANL will be made in the 
future in accordance with established regulatory standards and processes, 
including those of the New Mexico Environment Department for the 
Consent Order.  The intent of the SWEIS is not to prejudge these decisions 
but to provide environmental impact information to be used for the 
decision-making process, and for the benefit of the reader regarding 
potential remediation action options.  Several alternative remedies may 
be considered for a contaminated site or waste disposal area, including 
containment in place, treatment, removal, or other remedies.  Any selected 
remedy, or combination of remedies, must meet several criteria including 
protection of human health and the environment and attainment of 
applicable cleanup standards considering the designated future use of the 
site.  Decisions about the appropriate levels of cleanup for sites subject 
to the Consent Order will be made by the New Mexico Environment 
Department considering cleanup standards for groundwater, surface 
water, and soils as documented in Section VIII of the Consent Order.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information.
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287-9 Because the largest concentration of LANL employees is expected to 
continue to reside in Los Alamos County, this county is expected to 
continue to receive a large share of the economic benefits in terms of 
wages received by LANL employees associated with LANL operations.  
However, as more LANL employees move into adjoining counties as has 
been the case in recent years, it is expected that these counties will receive 
a greater share of the wages associated with LANL employment.  Also, 
the recent change in the LANL management contract will result in the 
payment of gross receipts taxes to the State of New Mexico for the first 
time.  The use of these additional tax revenues will be decided upon by 
the State legislature and the Governor.  Analyzing alternative missions 
that would be of greater economic benefit to northern New Mexico is not 
within the scope of the SWEIS.

287-10 NNSA notes the commentor’s opposition to pit production at LANL.  See 
the response to Comment nos. 287-4 and 287-5 above and to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, and Section 2.4, 
Modernization of the Nuclear Weapons Complex, of this CRD for more 
information related to the concerns voiced in this comment.  Chapter 5 of 
the SWEIS evaluates the impacts, including waste generation, of all three 
alternatives including the Expanded Operations Alternative.  Increasing pit 
production up to an 80 pit per year production rate would not significantly 
increase waste generation, as shown in Section 5.9.3; however, if selected, 
the Complete Removal Option evaluated in Appendix I would potentially 
generate a significant amount of waste as a result of removing buried 
legacy waste from existing material disposal areas at LANL.

Commentor No. 287 (cont'd):  Daniel Gibson
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288-1 NNSA notes the commentor’s opposition to nuclear-related activities 
within the State of New Mexico.  With regard to the terrorism concern 
raised in this comment, DOE gives high priority to the safety and security 
of all its facilities.  Security and potential acts of sabotage are integral 
considerations in the designs and operating procedures for new and 
existing DOE facilities.  DOE considers the threat of terrorist attack to be 
real and has an established safeguards and security process it undertakes 
to assess facility vulnerabilities to various threats, including those 
from intentional destructive acts, such as acts of terrorism.  Chapter 4, 
Section 4.6, of the SWEIS has been revised to include additional 
discussion of the measures taken to protect assets at LANL from terrorist 
activities.  As discussed in Chapter 5, Section 5.12.6, the impacts of 
terrorist action have been considered in a separate classified appendix to 
the SWEIS.

288-2 NNSA notes the commentor’s desire for research to be conducted in 
areas not related to nuclear weapons production and concern that current 
activities violate nonproliferation treaties.  U.S. efforts to ensure a safe 
and reliable nuclear stockpile, including activities conducted at LANL, 
violate none of the terms of the Treaty on the Non-Proliferation of Nuclear 
Weapons.  Cessation of these activities at LANL would be counter to 
national security policy as established by Congress and the President.  In 
addition to these stockpile stewardship activities, however, research is 
conducted at LANL in areas promoted by the commentor.  These research 
areas are part of current operations and as such are included in the SWEIS 
as part of the No Action Alternative.  These activities would continue to 
be conducted at LANL regardless of the alternative selected.  Refer to 
Section 2.3, Alternative Missions, of this CRD for more information.

Commentor No. 288:   Jamie Chase

From: j.chase2754 [mailto:j.chase2754@comcast.net] 
Sent: Tuesday, September 19, 2006 8:35 PM 
To: LANL_SWEIS 
Subject: Citizen Comments regarding LANL draft SWEIS 

> Now that America is widely viewed as a destabilizing force by both 
> friend and foe, a new arms race would seem the worst path to choose 
> and the worst signal to send the world. 
> As a 25 year resident artist of Santa Fe, I believe that the life’s 
> blood of New Mexico’s economy is 
its culture and natural beauty, both of which are continually 
jeopardized by the ever encroaching ambitions of  nuclear industries 
which have made our state both a potential terrorist target and/or an 
environmental sacrifi ce zone. 
For a more technical breakdown of risks involved in proposed expansions 
of pit production programs, I would refer you to a detailed analysis 
provided by Nukewatch.org 
>  I implore you, as architects of our collective futures, to seek 
> wisdom over profi t, to harness the great scientifi c talent and 
> fi nancial wealth of our nation toward positive solutions; alternative 
> energy strategies, water purifi cation, transportation, rather than 
> violate non-proliferation treaties pursuing a dark and dangerous 
> future of new nuclear weapons systems. 
> I consider this proposed misuse of public resources  a threat to 
> global security, and another tragedy of missed opportunity. 
> Jamie Chase 
> Santa Fe, NM 
> 
>> 
> 

288-1

288-2
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289-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.  As discussed in Chapter 1, 
Section 1.4, decisions on the level of operations at LANL will be made by 
the Administrator based on the environmental analyses in this SWEIS and 
other factors such as programmatic need and costs.  NNSA will publish 
these decisions in one or more Records of Decision.

Commentor No. 289:   Hollis C. Wood

From: Hollis wood [mailto:hollydotwood@earthlink.net] 
Sent: Tuesday, September 19, 2006 6:32 PM 
To: LANL_SWEIS 
Subject: Comments on DSWEIS 

Comments on the Draft Environmental Impact Statement for Continued Operation of 
the Los Alamos National Laboratory 
September xxxx, 2006 
Ms. Elizabeth Withers, SWEIS Document Manager NNSA Los Alamos Site Offi ce 
528 35th St., Los Alamos, NM 87544 
E-mail:  HYPERLINK “mailto:LANL_SWEIS@doeal.gov” LANL_SWEIS@doeal.gov, 
Fax: 505.667.5948 
 Dear Ms. Withers: 
I respectfully submit these comments on the Draft Site-Wide Environmental Impact 
(“DSWEIS”) Statement for Continued Operation of the Los Alamos National 
Laboratory (LANL). Through its preferred “Expanded Operations Alternative” LANL 
plans to expand nuclear weapons research and production.  I join with hundreds of 
fellow citizens and the Santa Fe City Council in opposing these plans. 
In summary: 
1.      The draft SWEIS process is seriously fl awed and the DSWEIS must be 
reissued. 
2.      The public comment period should be extended. 
3.      The DSWEIS itself is seriously defi cient and should be redone, which is 
primary. Should NNSA refuse, the rest of my comments should be nevertheless be 
considered and incorporated into the Final SWEIS. 
4.      LANL should disclose any plans for even greater plutonium pit production 
above the 80 pits per year considered in the DSWEIS. 
5.      Expanding pit production now is premature and must await pit lifetime studies 
and national review of “transformation” of the nuclear weapons complex, all of which 
are pending. 
6.      A new draft SWEIS should fully analyze the programmatic, infrastructure, 
production and nonproliferation implications of the Reliable Replacement Warhead 
Program. 
7.      The NonProliferation Treaty’s mandate to disarm nuclear stockpiles must be 
honored. 

289-1
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289-2 NNSA believes that the LANL SWEIS presents appropriate and 
adequate analysis of LANL operations that are expected to occur through 
2011.  NNSA prepared this SWEIS in accordance with the Council on 
Environmental Quality regulations (40 CFR Parts 1500 to 1508) and DOE 
implementing procedures (10 CFR Part 1021).  NNSA did originally 
announce its intent to prepare a supplement to the 1999 LANL SWEIS, 
which included all operations at LANL as well as newly proposed projects 
as part of an expanded operations alternative.  Consistent with some of the 
comments received during the scoping period, NNSA decided to prepare 
a new SWEIS instead of the originally planned supplement.  Refer to 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

289-3 NNSA published a Federal Register notice announcing the availability 
of the Draft LANL SWEIS on July 7, 2006.  Responding to requests 
for additional review time, NNSA extended the comment period from 
the original 60 days to 75 days.  See additional discussion on the NEPA 
process in Section 2.2 of this CRD.

8.      The risks of potential terrorist acts must be analyzed in this DSWEIS. 
9.      Other alternative Laboratory missions, such as attaining national clean 
energy independence and addressing the threat of global climate change, must be 
considered. 
10.     Cleanup must not include “cap and cover” of unlined waste dumps. 
11.     LANL must not allow contaminants to reach the groundwater aquifer or the Rio 
Grande. 
12.     LANL must stringently minimize the use of our precious water. 
13.     Construction of new nuclear weapons facilities should stop until seismic risks 
are fully understood. 
14.     LANL’s economic benefi ts should be more widely distributed across northern 
New Mexico. 
15.        LANL’s potential negative impacts on tourism must be analyzed. 
16.     The DWSEIS must be more specifi c in all its data and risk analyses. 
17.     LANL should not generate or import more radioactive and chemical wastes 
until it cleans up what it already has. 
18.     The DSWEIS must incorporate the numerous, serious safety issues raised by 
the independent Defense Nuclear Facilities Safety Board. 
19.     The “Radiological Sciences Institute”, the single biggest construction project in 
the DSWEIS, is premature for consideration given its size and lack of information. It 
must have its own separate and independent environmental impact statement. 
1.      The draft SWEIS process is seriously fl awed and the DSWEIS must be 
reissued. 
This DSWEIS started as a “supplemental” SWEIS focusing on short term 
environmental and cleanup actions. It then morphed into a completely new SWEIS 
that lays the groundwork for LANL to become the nation’s permanent plutonium pit 
production site. It violates National Environmental Policy Act (NEPA) regulations to 
not have published a new Notice of Intent once the decision was made to expand 
plutonium pit production, which would have triggered a new round of scoping 
hearings and consideration of public scoping comments. 
2.      The Public Comment Period Should Be Extended 
The minimal statutory requirement under NEPA for any run-of-the-mill environmental 
impact statement is 45 days. The DSWEIS is voluminous, some fi ve inches high, 
in all comprising approximately 2,000 pages of often-dense material. Yet NNSA 

Commentor No. 289 (cont'd):  Hollis C. Wood
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289-4 The SWEIS presents an independent assessment of public health impacts 
from contaminants in the LANL environment.  The SWEIS does not 
rely on the Agency for Toxic Substances and Disease Registry Public 
Health Assessment in any specific way for its conclusions.  The Public 
Health Assessment examined data from 1980 through 2001 whereas the 
SWEIS includes and evaluates health data through 2005 and projects 
impacts from operations over the next 5 years.  The Agency for Toxic 
Substances and Disease Registry is the Federal agency responsible 
(under the 1986 amendments to the Superfund law) for conducting Public 
Health Assessments at each site on the U.S. Environmental Protection 
Agency National Priorities List.  The Public Health Assessment is a 
relevant Federal agency study and it is therefore appropriate that the 
SWEIS acknowledge its conclusions.  The U.S. Environmental Protection 
Agency did not reject the draft Public Health Assessment; however, it 
did submit comments.  The Public Health Assessment was finalized and 
released August 31, 2006 (ATSDR 2006).  As detailed in Appendix I to the 
final Public Health Assessment, U.S. Environmental Protection Agency 
comments on the draft were addressed by the Agency for Toxic Substances 
and Disease Registry in the final document.

289-5 To the extent possible, the most recent technical documents, including 
a current version of the Area G performance assessment, have been 
considered in the Final SWEIS analyses.  The seismic hazard analysis 
report was completed in 2007 and incorporated into Chapter 4, 
Section 4.2.2.3, Chapter 5, Section 5.12, and Appendix D, Section D.4.  
Information under development that is not available for use in the Final 
SWEIS will be considered as it becomes available and, in accordance 
with the NEPA compliance process, the SWEIS impact analyses will be 
reviewed and supplemented as necessary based on the newly available 
information.  See Section 2.2, National Environmental Policy Act (NEPA) 
Process, of this CRD for more information.

 As the commentor observes, a number of documents referred to in 
the SWEIS are drafts.  These include a number of DOE EISs, EISs or 
related information from other Federal agencies, a Los Alamos County 
comprehensive plan, a LANL wildfire management plan, and a borrow 
source survey.  For the most part, these documents have been used in 
the cumulative impacts analysis and are the best information available 
to reflect reasonably foreseeable future actions.  The documents are 

granted only a 60-day comment period (later extended by 15 days because of public 
pressure). This is not suffi cient time for the public to make informed comments.
Moreover, the draft SWEIS has 59 pages of lists of approximately 700 reference 
documents that largely act as the backbone of the SWEIS. NNSA expected 
interested citizens from around the country to travel to three controlled “reading 
rooms” in order to review these documents. NNSA should make all of the DSWEIS’s 
reference documents available online and then restart the public comment period. 
3.      The DSWEIS itself is seriously defi cient and should be redone. In numerous 
instances the DSWEIS relies on invalid, incomplete or future studies. An example 
of an invalid study is the Public Health Assessment for Los Alamos National 
Laboratory by the Agency for Toxic Substances and Disease Registry (ATSDR) of 
the U.S. Department of Health and Human Services. The DSWEIS relies on that 
assessment’s conclusion that there is nothing to link environmental factors with the 
observed incidence of any cancer in Los Alamos County. However, that assessment 
was rejected by the Environmental Protection Agency who said, “ATSDR should redo 
their risk assessment to reduce conservatism and not assume that there is no risk.” 
That assessment has not been redone, but yet the DSWEIS relies upon it to assert 
that Laboratory operations have no appreciable negative effects on public health. 
In other examples, the draft SWEIS was released before either the risk assessment 
for LANL’s “low-level” radioactive waste dump at Area G or the 2006 seismic hazard 
study by the Lab’s Seismic Hazards Geology Team were completed. The 2003 
Modern Pit Facility Environmental Impact Statement, so heavily used and quoted 
in the DSWEIS as the bounding analysis for the risks of increased plutonium pit 
production, remains a draft document. Additionally, a word search of the reference 
documents shows that 16 other documents used as references are still drafts. 
The DSWEIS cannot honestly and completely inform the northern New Mexicans 
of LANL’s potential impacts until the draft ATSDR public health assessment, the 
Area G Documented Safety Analysis and the report of the LANL Seismic Hazards 
Geology Team have all been fi nalized. References to these and all draft and outdated 
documents in this draft SWEIS need to be qualifi ed. This DSWEIS process itself is 
invalid until those defi ciencies are corrected. 
The body of the reference documents itself is defi cient by omissions. One example is 
that NNSA describes Ten Year Comprehensive Site Plans from its individual sites as 
the key planning documents for the future “intended” nuclear weapons complex. Yet, 
the DSWEIS lists only the LANL Plans for Fiscal Years 2000 and 2001, which are 
obviously outdated. The FY 2006 LANL Ten Year Comprehensive Site Plan, which 
has already been released to the public under Freedom of Information Act litigation, 
should be incorporated into the body of reference documents and made publicly 
available (as well as the pending FY 2007 Plan). 

Commentor No. 289 (cont'd):  Hollis C. Wood
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clearly identified as being drafts.  With regard to the Draft Supplemental 
Programmatic Environmental Impact Statement on Stockpile Stewardship 
and Management for a Modern Pit Facility (DOE/EIS-236-S2), NNSA 
announced its cancellation in October 2006 in the Notice of Intent to 
prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 (DOE/
EIS-0236-S4) (71 FR 61731).  Regarding the Ten-Year Comprehensive Site 
Plan, much of the information contained in the prior versions from fiscal 
years 2000 and 2001 is still relevant.  The data in the SWEIS has been 
compared to that in more recent revisions of the Ten-Year Comprehensive 
Site Plan to ensure that it is consistent; however, the Plan is not a reference 
in the SWEIS because as an Official Use Only document it is not generally 
available to the public although it has been released under a specific 
Freedom of Information Act request.

289-6 NNSA originally established a 60-day comment period.  In response to 
requests for additional time, the comment period was extended to 75 days.  
NNSA recognizes that in light of electronic capabilities now available, 
that commentors would like the references to be available on the Internet.  
For security reasons, NNSA exercises caution when making decisions 
about posting documents on its website.  Consistent with established 
practice, NNSA made the Draft LANL SWEIS and the reference material 
available for public review in DOE Public Reading Rooms in the general 
vicinity of LANL.  Those reading rooms are located in Los Alamos, 
Santa Fe, and Albuquerque.  In the Draft LANL SWEIS, reference is 
made to an update to the performance assessment for Area G.  Until 
this update has been completely developed, thoroughly reviewed, and 
released, the existing document that they will eventually replace remain 
valid; therefore, it is entirely appropriate to use the current approved 
version of this document as a reference in the LANL SWEIS.  The Draft 
LANL SWEIS also referred to a publicly available draft study by the 
Agency for Toxic Substances and Disease Registry and a seismic hazard 
analysis report under development; these reports have been finalized and 
the final versions are referenced in the Final SWEIS.  See Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

289-7 NNSA has announced its intent to prepared a Supplement to the 
Stockpile Stewardship and Management Programmatic Environmental 

In closing, given its Notice of Intent in January 2005, NNSA was not exactly hurried 
in releasing the draft SWEIS by July 2006, but yet mandated an impractical time 
period in which the public is supposed to review some 2,000 technical pages and 
prepare comments. Moreover, to this day NNSA impedes convenient public access 
to crucial reference documents and substantially bases the DSWEIS on invalid 
and uncompleted studies. Hence the DSWEIS process is severely fl awed and the 
DSWEIS should be redone. 
4.      LANL should disclose any plans for even greater plutonium pit production 
above the 80 pits per year considered in the DSWEIS. 
The central issue discussed in the DSWEIS is the proposed expansion of plutonium 
pit production at LANL from 20 pits per year to 80. Pits are the atomic “triggers’ for 
today’s nuclear weapons. Congress has repeatedly rejected funding for a proposed 
“Modern Pit Facility” (MPF) to be built at one of fi ve candidate sites, capable of 
producing up to 450 pits per year. Through the DSWEIS the Lab may be laying the 
groundwork for a “MPF-lite.” 
In one reference document an aerial photograph of LANL’s plutonium complex at 
Technical Area (TA)-55 is superimposed with speculative “Modern Pit Annexes” and 
“Additional Facility Sites” contiguous to the existing pit production facility. Moreover, 
the Radiological Sciences Institute, the single biggest construction proposed 
in the DSWEIS (up to 13 new buildings) and also contiguous to TA-55, could 
directly support future plutonium pit production. Additionally, Senator Domenici’s 
appropriations subcommittee recently noted the fi nancial unlikelihood of constructing 
nuclear weapons-related plutonium facilities other than at LANL. His subcommittee 
further directed NNSA to study expanding the mission of an advanced plutonium 
lab now being built next to the existing plutonium pit production facility. All of these 
factors seem to converge to create a plutonium-manufacturing infrastructure that 
would enable future pit production levels above the 80 pits per year considered in 
the DSWEIS. The Final SWEIS should disclose any such plans. The danger is that 
LANL may be incrementally slipping into becoming the nation’s permanent site for 
plutonium pit production. 
5.      Expanding pit production now is premature and must await pit lifetime studies 
and national review of “transformation” of the nuclear weapons complex, all of which 
are pending. NNSA is required by legislation to complete “pit lifetime studies” and 
have independent senior nuclear weapons scientists review the results by the end of 
this year. Those senior scientists have repeatedly stated that operational plutonium 
pit lifetimes are more on the order of 60 to 90 years without any declared expiration 
date, in contrast to NNSA’s currently accepted 45 years. This means that plutonium 
pits could well last more than a hundred years. The implications could be enormous, 
strongly undermining the need for the production of 80 pits per year. A new draft 
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Impact Statement – Complex 2030 (DOE/EIS-0236-S4) to analyze the 
environmental impacts from the continued transformation of the nuclear 
weapons complex by implementing NNSA’s vision of the complex 
as it would exist in 2030 (71 FR 61731).  This includes evaluating a 
production level of up to 125 pits per year at a number of alternate sites 
including LANL.  This LANL SWEIS evaluates pit production up to a 
level of 80 pits per year consistent with the earlier analysis in the Final 
Programmatic Environmental Impact Statement for Stockpile Stewardship 
and Management (DOE/EIS-0236) (DOE 1996), which led to a decision 
to establish interim pit production capability at LANL.

289-8 DOE prepared the Final Programmatic Environmental Impact 
Statement for Stockpile Stewardship and Management (DOE/EIS-0236) 
(DOE 1996) in 1996 to address the configuration of the weapons 
complex.  In accordance with the ensuing ROD, LANL is to provide 
a limited pit production capability, up to the Expanded Operations 
level evaluated in this SWEIS of 80 pits per year.  This LANL SWEIS 
evaluates the environmental impacts of continuing to operate LANL to 
fulfill the mission established in the ROD.  As discussed in Section 2.4, 
Modernization of the Nuclear Weapons Complex, of this CRD, the 
proposed Complex 2030 is being evaluated in a supplement to the 
above-referenced programmatic environmental impact statement (DOE/
EIS-0236-S4) (DOE 1996).  If the missions assigned to LANL change as 
a result of the Complex 2030 SEIS ROD, additional site-specific NEPA 
compliance reviews will be conducted as necessary.  Results of the 
plutonium pit lifetime studies are addressed in Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD.  While the studies 
show that degradation of plutonium in nuclear weapons would not impact 
weapon reliability for a minimum of 85 years, the analyses in this SWEIS 
are still valid.  The analyses provide a bounding impact of annually 
producing up to 80 pits, consistent with LANL’s current mission.  NNSA 
can decide to operate at a lower production rate, but this analysis provides 
NNSA flexibility in meeting its stockpile stewardship mission based on 
changing geopolitical conditions.

289-9 The Reliable Replacement Warhead Program is being conducted as part of 
studies that would support modernization of the nuclear weapons complex.  
The impacts of these modernization efforts on the nuclear weapons 
complex have yet to be determined; therefore it is premature to consider 

SWEIS must fully incorporate the fi ndings of the NNSA pit lifetime studies and their 
independent review. Even outside of the SWEIS process, any NNSA decision to 
increase plutonium pit production is premature before those results are reached. 
NNSA has recently announced the process will soon start for national programmatic 
review of the nuclear weapons complex intended for the year 2030, and has clearly 
indicated that much of that review will center on future plutonium pit production. 
That review may also involve consolidation of special nuclear materials, particularly 
plutonium, at a site other than LANL.  This draft LANL SWEIS, which proposes to 
dramatically expand pit production and plutonium storage at the Lab, could be in 
confl ict with the pending programmatic environmental impact statement of “Complex 
2030.” The LANL SWEIS process must be halted until that broader review is 
completed and LANL’s role in the future nuclear weapons complex is better defi ned. 
To do otherwise defi es logic. 
6.      A new draft SWEIS should fully analyze the programmatic, infrastructure, 
production and nonproliferation implications of the Reliable Replacement Warhead. 
The RRW program is a program for new designs of nuclear weapons. U.S. nuclear 
weapons have already been proven reliable through extensive full-scale testing and 
subsequent certifi cation since the testing moratorium began in 1992. To introduce 
new, untested designs will undermine stockpile confi dence and could well lead 
to resumed full-scale testing in the future, which would have disastrous non-
proliferation implications. Further, RRW is likely a Trojan Horse whose real purpose 
is to introduce new-design nuclear weapons with different military characteristics for 
new purposes, again with potentially disastrous nonproliferation implications. Finally, 
RRW is becoming a means unto itself, justifying the resurgence and revitalization 
of a nuclear weapons complex that should be ramping down under the framework 
of the NonProliferation Treaty. A new draft LANL SWEIS should fully analyze the 
programmatic, infrastructure, production and nonproliferation implications of the 
RRW Program. 
7.      The NonProliferation Treaty’s mandate to disarm nuclear stockpiles must be 
honored. 
The 1970 NonProliferation Treaty (NPT) obliged all nuclear weapons states 
signatories to Article VI, which states “Each of the Parties to the Treaty undertakes to 
pursue negotiations in good faith on effective measures relating to cessation of the 
nuclear arms race at an early date and to nuclear disarmament...” The DSWEIS’s 
preferred “Expanded Operations Alternative” of increased nuclear weapons research 
and production at LANL directly contradicts that Treaty obligation, especially given 
NNSA plans to increase nuclear weapons production, including new designs 
under the so-called Reliable Replacement Warhead Program. The fi nal SWEIS for 
Continued Operations at LANL should comport not only with the NPT’s mandate 

Commentor No. 289 (cont'd):  Hollis C. Wood

289-8
cont'd

289-9

289-10



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-618

7/9/2007

the environmental implications of the Reliable Replacement Warhead 
Program.  A Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 
(71 FR 61731) is being prepared to evaluate the activities associated with 
the continuing transformation of the nuclear weapons complex, including 
the Reliable Replacement Warhead Program.  Refer to Section 2.4, 
Modernization of the Nuclear Weapons Complex, of this CRD for more 
information.

289-10 NNSA is not expanding nuclear weapons production, that is, the U.S. is 
not increasing the number of nuclear weapons in its stockpile.  The U.S. 
is currently reducing its nuclear weapons stockpile.  NNSA is performing 
activities to ensure the safety, security, and reliability of the current 
stockpile, which includes replacing the plutonium pits using existing 
designs and possible future designs, including the Reliable Replacement 
Warhead.  Operations at LANL that support NNSA’s mission to ensure a 
safe and reliable nuclear stockpile are not in violation of the Treaty on the 
Non-Proliferation of Nuclear Weapons.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, and Section 2.4, Modernization of 
the Nuclear Weapons Complex, of this CRD for more information.

289-11 DOE gives high priority to the safety and security of all its facilities.  
Security and potential acts of sabotage are integral considerations 
in the designs and operating procedures for new and existing DOE 
facilities.  DOE considers the threat of terrorist attack to be real and has 
an established safeguards and security process it undertakes to assess 
facility vulnerabilities to various threats, including those from intentional 
destructive acts, such as acts of terrorism.  Chapter 4, Section 4.6.5, of 
the SWEIS has been revised to include a description of the systems in 
place at LANL to provide the safeguards and security necessary to prevent 
a terrorist attack.  Additional information has been added to Chapter 5, 
Section 5.12.6, regarding potential impacts of terrorism and a separate 
classified appendix has been developed.

289-12 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 
7 years later, that a “Greener Alternative” is reasonable for the future 

to disarm nuclear stockpiles, but also with the critical need for the U.S. to lead by 
example in ridding the world of weapons of mass destruction. Nuclear weapons 
are simultaneously the most militarily useful and destructive weapons of mass 
destruction.
8.      The Risks of Potential Terrorist Acts Must Be Analyzed In this DSWEIS. 
NNSA should follow a recent court decision (San Luis Obispo Mothers for Peace 
v. Nuclear Regulatory Commission) and fully analyze and consider the effects of 
potential terrorist act at the Los Alamos National Laboratory in a new DSWEIS. 
9.      Other alternative Laboratory missions, such as attaining national clean 
energy independence and addressing the threat of global climate change, must be 
considered. 
There are three alternatives analyzed in this DSWEIS: 
1)      No Action Alternative: Operations would continue at current levels consistent 
with previous decisions made in the Record of Decision for the previous 1999 LANL 
SWEIS. 
2)      Reduced Operations Alternative: Operations would be reduced at High 
Explosive Facilities and eliminated at the Los Alamos Neutron Science Center and 
Pajarito Site. 
3)      Expanded Operations Alternative: Actions would be implemented to upgrade 
or replace aging facilities and systems, improve security, and remediate obsolete 
buildings and contaminated lands. Selected operations would increase, including the 
production of plutonium pits. 
This is the preferred alternative. 
Two additional alternatives must be analyzed: 
1)      Onsite Aboveground Waste Storage Alternative: LANL should develop an 
aboveground waste storage site where radioactive low-level waste is stored in 
engineered mounds. This monitored waste storage site would be large enough to 
receive all of the Lab’s legacy waste after it is exhumed, all of the debris from future 
demolished buildings, and all future waste from future operations. This alternative 
would protect the regional aquifer while the waste would be easily retrievable for 
when future advanced technologies can actually make radioactive waste safe. 
As an example, an analogous, albeit smaller-scale, program was recently completed 
at the Fernald, Ohio, Department of Energy site. 
2)      Energy Security Alternative: LANL should initiate a Manhattan-Project-like effort 
to solve the world’s global-warming and clean, sustainable energy problems. This 
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operation of LANL to meet its mission as directed by Congress and the 
President, and has identified the Expanded Operations Alternative as its 
Preferred Alternative.  NNSA is not currently considering an alternative 
waste storage arrangement at LANL such as the use of above ground 
waste storage mounds for the storage of low-level or mixed low-level 
radioactive wastes.  DOE’s Record(s) of Decision for low-level and mixed 
low-level radioactive wastes supported by the 1997 Waste Management 
Programmatic EIS (DOE/EIS-0200) (DOE 1997a) state DOE’s decisions 
for the management and disposal of these waste types for DOE operations, 
including LANL operations.  LANL was identified as a facility that would 
continue to dispose of its low-level radioactive wastes on site.  Additional 
environmental impact analysis was provided through the 1999 SWEIS 
for the expansion of the Area G low-level radioactive waste disposal site.  
DOE decided to expand into Zones 4 and 6 of Area G and announced 
this decision in 1999 LANL SWEIS Record of Decision (64 FR 50797).  
Mixed waste generated by LANL is currently disposed off-site, primarily 
at licensed commercial facilities.  The commentor’s recommendation for 
future LANL operations is noted.  In addition to LANL’s primary mission 
of supporting the Stockpile Stewardship Program, research is conducted 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted at 
LANL regardless of the alternative selected.  Refer to Section 2.3 of this 
CRD, Alternative Missions, for more information.

289-13 NNSA notes the commentor’s concern regarding the funding priorities 
of the U.S. government; funding decisions are not within the scope of 
this SWEIS, which evaluates the environmental impacts of proposed 
actions and alternatives.  NNSA intends to conduct operations at 
LANL in accordance with its assigned missions while continuing the 
LANL environmental restoration program summarized in Chapter 2, 
Section 2.2.6.  Although Appendix I evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions about 
remediating a site will be made in accordance with established regulatory 
standards and processes, including those of the State of New Mexico 
for the Consent Order.  To arrive at a decision about remediating a 
contaminated site, several alternative remedies may be considered such 
as containment in place, treatment, or removal.  Any selected remediation 
remedy must meet several criteria including protection of human health 

would do more for true, long-term national security than expanded nuclear weapons 
operations will ever do.
10.     Cleanup must not include “cap and cover” of unlined waste dumps. 
The DSWEIS analyzed two options for LANL’s legacy buried waste. The Capping 
Option would leave all radioactive and chemical wastes in place in the major disposal 
areas and cover them with a surface rain barrier. The Removal Option would remove 
all legacy waste from the ground. The DSWEIS correctly notes that future cleanup 
decisions will be largely driven by the New Mexico Environment Department (NMED). 
However, internal Lab documents already point to predetermination, saying “Many 
contaminated sites will be remediated to industrial use standards, in part because 
cleaning up to residential or unrestricted use standards is prohibitively expensive.” 
Cleanup that will protect ongoing generations cannot be dictated today’s short-term 
fi scal considerations. If more money is needed for comprehensive cleanup, take 
it from the ever-expanding budget for the Lab’s nuclear weapons programs. Don’t 
generate more radioactive and chemical wastes when cleanup costs are already 
“prohibitively expensive.” 
LANL still is burying its radioactive wastes in unlined dumps, in contrast to all new 
State-regulated landfi lls in New Mexico. The 1999 LANL SWEIS allowed more 
unlined waste pits, called Zone 4, near the existing unlined waste pits that NMED 
may require to be exhumed. The whole concept of Zone 4 should be reexamined 
because waste volumes are substantially higher than in the 1999 SWEIS. A new 
DSWEIS must consider the benefi ts of lining Lab dumps. 
11.     LANL must not allow contaminants to reach the groundwater aquifer or the Rio 
Grande. Recharge to the regional aquifer from the shallow contaminated perched 
groundwater bodies occurs slowly because the perched water is separated from 
the regional aquifer by hundreds of feet of dry rock. Is the DSWEIS suggesting, 
because the contaminants reach the aquifer slowly, that everything is OK? The fact 
is that tritium, perchlorates, chromium, and high explosives contaminants from Lab 
operations have already reached the regional aquifer. Lab computer models show 
a fi ve-year travel time from the surface to the aquifer in some areas. LANL must 
prioritize protecting our precious aquifer. 
Sadly, the interpretation of groundwater data is complicated by problems that affect 
the sampling wells. Specifi cally, the bentonite clay used in well drilling can mask 
many radionuclides and other contaminants. The use of circulating muds and 
other drilling fl uids can have a similar effect by more complex mechanisms. The 
groundwater data in the DSWEIS could represent systematic underestimates of the 
actual contamination, and cannot be relied upon in the SWEIS. 
Lab analysis of stormwater runoff and surface water also shows high contamination. 
Americium-241, strontium-90 and plutonium-238 & 239 in particular have been 
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and the environment, and attainment of applicable cleanup standards 
including those for ground and surface waters.  If the site is to remain 
under DOE ownership, then cleanup standards commensurate with a 
restricted type of land use may be used, provided that offsite areas are 
protected.  If the site is to be released for unrestricted access by the public, 
then the site would need to meet cleanup standards for unrestricted access.  
Decisions about the appropriate levels of cleanup for sites subject to the 
Consent Order will be made by the New Mexico Environment Department 
using cleanup criteria documented in Section VIII of the Consent Order.

289-14 NNSA notes the commentor’s opposition to waste disposal in unlined 
pits at LANL.  Except for low-level radioactive waste, all radioactive and 
chemical wastes generated at LANL are transported offsite for disposal 
in regulated disposal facilities authorized for the types of wastes each 
facility may receive.  The future use of lined rather than unlined pits 
for low-level radioactive waste disposal is under evaluation through the 
Area G performance assessment and composite analysis required by DOE 
Order 435.1 which is periodically reviewed and updated.  The updated 
performance assessment and composite analysis will guide decisions 
regarding operational procedures and waste disposal.  This SWEIS 
considers impacts from the use of unlined pits as its No Action Alternative 
baseline; this impact analysis thereby bounds the long-term environmental 
consequences that could result from the use of lined disposal pits.  Much 
of the low-level radioactive waste projected for the Expanded Operations 
Alternative is attributable to remediation actions.  Waste volumes 
generated from environmental restoration will depend significantly on 
future cleanup decisions made by the State of New Mexico pursuant to 
the Consent Order.  The analysis in Appendix I of the SWEIS bounds the 
volumes that could be generated if all buried wastes in material disposal 
areas covered under the Consent Order are removed and disposed of 
elsewhere.  In this case, offsite disposal of low-level radioactive waste 
would be used to supplement onsite disposal.  Refer to Sections 2.7, Waste 
Management, and 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this  CRD for more information.

289-15 Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding well construction, chromium contamination, and 
radionuclide contamination.  The SWEIS presents a summary description 
of the environmental conditions near LANL.  Because of the large volume 

measured at levels up to ten times the drinking water standard. There is a witch’s 
brew of hundreds of other contaminants in the soil at the bottom of the canyons. 
Contaminated stormwater either seeps into the ground, posing a threat to 
groundwater, or, in intense storm events, drains to the Rio Grande. During every 
storm event, these contaminants migrate closer to the Rio Grande. LANL must 
publish its raw data, including storm-by-storm migration reports and the totals and 
locations of all the contaminants released. The Lab was self-serving in its choice of 
references that it used for this DSWEIS. Independent, outside research by experts 
such as Bob Gilkeson and George Rice were not included. 
12.     LANL must stringently minimize the use of our precious water. 
Estimated water usage for the expanded alternative will exceed LANL’s current 
capacity. Many DOE nuclear weapons facilities have been historically located next 
to abundant water sources, but LANL was not. When it was primarily a design 
laboratory, lack of water was not quite a problem. But now that the Lab is poised 
to become the nation’s plutonium pit production center, LANL is starting to covet 
the scarce water resources of the desert Southwest. The Lab plans to obtain more 
water rights, but what about the future? Will the Lab start buying up ever-increasing 
water rights, perhaps depriving others northern New Mexicans of their most precious 
resource? 
13.     Construction of new nuclear weapons facilities should cease until seismic risks 
are fully understood. 
A report in preparation by the LANL Seismic Hazards Geology Team will document 
a comprehensive review and re-evaluation of...activity in the Pajarito Fault system.  
This study is being prepared to recalculate the probabilistic seismic hazard at LANL.  
The reanalysis of the seismic hazard will incorporate data from studies completed 
since the 1999 SWEIS (LANL 2004e).  Both the comprehensive review and 
reanalysis of seismic hazard are planned for completion in the fourth quarter of 2006. 
(DSWEIS, p.4-25) The previous 1999 SWEIS stated that the last seismic activity 
occurred 45,000 years ago, and now this DSWEIS states it was less than 8,000 
years ago. Will the next SWEIS, due in 2011, fi nd even less time? The mapping of 
the fault lines and fracture zones under the Lab is presently incomplete, yet many 
new nuclear weapons facilities are being planned. The fact is that LANL is located in 
a severely fractured fault zone between a rift valley and an extinct volcano. This draft 
SWEIS is premature in its consideration of seismic risks without the new report that 
is to be completed by the end of the year. There should be a new DSWEIS that fully 
incorporates the implications of the new seismic report. 
14.     LANL’s economic benefi ts should be more widely distributed across northern 
New Mexico. Three counties, Los Alamos, Rio Arriba, and Santa Fe, were analyzed 
for socioeconomic effects in the DSWEIS. Please state if Los Alamos County 
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of information characterizing the environment near LANL, the detailed 
information contained in the reference documents is not presented.

289-16 NNSA notes the commentor’s concerns regarding projected water use and 
existing and future water rights.  LANL’s projected water demands under 
the Expanded Operations Alternative would remain within LANL’s water 
use target ceiling of 542 million gallons (2,050 million liters) per year 
as discussed in Chapter 5, Section 5.8.2.3.  DOE transferred 70 percent 
of its water rights for LANL and leases the remaining 30 percent to Los 
Alamos County.  DOE is now a Los Alamos County water customer and is 
billed and pays for the water LANL uses.  DOE has no plans to otherwise 
obtain or purchase additional water rights for LANL.  Refer to Section 2.8, 
Water Use, of this CRD for more information.  Regarding pit production, 
the LANL SWEIS alternatives addressing the next 5 years limit the 
level of pit production to 50 certified pits per year, which may require 
production of as many as 80 pits (Expanded Operations Alternative) 
consistent with earlier decisions supported by the Stockpile Stewardship 
and Management Programmatic Environmental Impact Statement (DOE/
EIS-0236) (DOE 1996).  In October 2006, NNSA issued a Notice of Intent 
to prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 
(71 FR 61731) to assess the environmental impacts from the continued 
transformation of the nuclear weapons complex.  This includes evaluating 
alternative locations for a consolidated plutonium center or a consolidated 
nuclear production center that would have plutonium pit production as one 
of its functions.

289-17 This SWEIS does not propose new nuclear weapons facilities under 
any of the alternatives.  NNSA completed the Final Environmental 
Impact Statement for the Chemistry and Metallurgy Research Building 
Replacement Project at Los Alamos National Laboratory, Los Alamos, 
New Mexico (DOE/EIS-0350) (DOE 2003c) in November 2003 and in 
February 2004 issued a Record of Decision (69 FR 6967) announcing 
its decision to construct a new facility.  This decision is included in the 
No Action Alternative and the Expanded Operations Alternative of this 
SWEIS.  In an October 2006 Notice of Intent (71 FR 61731), NNSA 
announced plans to prepare a Supplement to the Stockpile Stewardship and 
Management Programmatic Environmental Impact Statement – Complex 
2030 (DOE/EIS-0236-S4) to evaluate environmental impacts from the 

is expected to continue to receive a disproportionably large percentage of the 
economic benefi ts from the Lab and remain the richest county in the U.S. The 
DSWEIS must analyze whether alternative missions would be of greater economic 
benefi t to all of northern New Mexico. 
15.     LANL Impacts On Tourism Must Be Analyzed. Tourism is a major contributor 
to Santa Fe’s and northern New Mexico’s economy. Please analyze the effects of a 
major accident at the Lab on tourism. 
16.     The DWSEIS must be more specifi c in all its data and risk analyses. 
The DSWEIS is too full of vague and general terms. For instance, the words “likely” 
and “unlikely” are used over 300 times. One example, from page S-63: “In the event 
of a wildfi re that would impact LANL, and if the fi re were to burn the waste storage 
domes at TA-54... Should such an accident scenario occur in which the contents of 
the waste storage domes actually caught on fi re and burned, the MEI [maximally 
exposed individual] would likely develop a fatal cancer during his or her lifetime and 
an additional 55 “Latent Cancer Fatalities” could be expected in the general area 
population. Any onsite worker located about 110 yards (100 meters) of the facility 
during such an accident would likely develop a fatal cancer during his or her lifetime.” 
The word “could” is used over 1200 times. “May” is used over 1100 times. In order 
to better understand the impacts of operations at the Lab, ratios should be used, for 
example, “A worker would have a 99% chance of developing a fatal cancer.” 
17.     LANL should not generate or import more radioactive and chemical wastes 
until it cleans up what it already has. Another component of the Expanded 
Operations Alternative is the increased onsite storage of highly radioactive sealed 
sources. A sealed radioactive source is a radioisotope that is fully encapsulated in 
metal or other container such that the radioactive material cannot be contacted. 
Sealed sources have medical and well-drilling applications. It has been estimated 
that 21,000 sealed sources within the commercial sector will become excess and 
need to be managed in this Off-Site Source Recovery Project. Except for those 
containers of defense-related sealed sources that would be eligible for shipment 
to the Waste Isolation Pilot Plant, this waste has no disposal path.  The waste 
containers are placed in storage and held until an appropriate waste disposal 
facility becomes available. The total volume of actinide sources with no disposal 
path is expected to be approximately 260 cubic yards. Is there a plan to research 
technologies to dispose of these safely, or is the plan to bury these? Where? Further, 
the DSWEIS estimates that if the Lab were to be fully cleaned up, 100,000 offsite 
shipments would be required. Why make or import more chemical and radioactive 
wastes when the legacy waste inventory is already so immense? 
18.     The DSWEIS must incorporate the numerous, serious safety issues raised 
by the Defense Nuclear Facilities Safety Board. Risk analyses in this DSWEIS 
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continued transformation of the nuclear weapons complex, referred to 
as Complex 2030.  The Reduced Operations Alternative in the Final 
SWEIS was revised to reflect continued use of the existing Chemistry and 
Metallurgy Research Building.  Refer to Section 2.4, Modernization of the 
Nuclear Weapons Complex, of this CRD for more information.

 The seismic risks associated with the Chemistry and Metallurgy Research 
Replacement Facility have been studied and are part of the updated LANL 
probabilistic seismic hazard analysis (LANL 2007).  Similarly, the seismic 
accident analysis was updated in the Final SWEIS to reflect the recent 
information in the updated seismic hazards analysis.  Work performed at 
LANL, and new construction, are both subject to existing DOE orders and 
standards for seismic concerns.  Different construction requirements are 
imposed for new structures in accordance with the site locations relative 
to known fault lines, and in accordance with the planned future use of the 
structure.  To the extent possible, the most recent technical documents 
have been considered in the Final SWEIS analysis.  Information under 
development that is not available for use in the Final SWEIS will be 
considered as it becomes available and, in accordance with the NEPA 
compliance process, the SWEIS impact analyses will be reviewed and 
supplemented as necessary based on the newly available information.  An 
update to the seismic hazard analysis was completed in 2007.  Seismic 
activity at LANL is described in Chapter 4, Section 4.2.2.3 and in the 
2007 seismic hazard analysis report (LANL 2007).  The estimated human 
health impacts from postulated facility accidents at LANL, including 
earthquakes, are described in Chapter 5, Section 5.12 and Appendix D, 
Section D.4.  These sections also include a discussion of the significance 
of the updated understanding of seismic hazard from the 2007 seismic 
hazard analysis report.

 The new geological information in the 2007 seismic hazard analysis report 
has been interpreted as indicating that the seismic hazard at LANL is 
greater than previously understood.  The relevance of the seismic hazard 
to facility accidents will undergo a rigorous and thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 
facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 
technically acceptable, provide a basis for continued safe operation of 
facilities.

are based on normal operations at the Lab. The Defense Nuclear Facilities Safety 
Board (DNFSB), an independent safety board chartered by Congress to oversee 
the nuclear weapons complex, has often reported that operations at the Lab are 
chronically unsafe. The Safety Board has repeatedly declared that federal safety 
oversight at LANL has deteriorated over recent years and that many safety issues 
at the Lab remain unresolved. Instead of the bland assurances that all is well, the 
DSWEIS should fully incorporate, analyze, consider and resolve the serious safety 
issues raised by the DNFSB. 
19.     The Radiological Sciences Institute should not proceed until it has a separate 
environmental impact statement. 
The information and data on this proposal is insuffi cient and the project itself is too 
preliminary. A complex of this size, with up to 13 new major buildings, and multi-
purpose missions, including “support for weapons manufacturing, material property 
evaluations for stockpile stewardship... and nuclear-weapons-related research,” 
should have it’s own environmental impact statement when the reference data are 
complete. 
NNSA’s preferred alternative of Expanded Operations requires the decontamination, 
decommissioning, and demolition (DD&D) of 52, or 80 percent, of LANL’s 
existing radiological facilities and consolidating their missions in the RSI. This 
massive overhaul will involve handling and disposing of contaminated structures, 
contaminated equipment and adjacent soil contaminated from 40 to 60 years of 
nuclear weapons work. 
The DSWEIS states this DD&D “would result in some release of radionuclides”, but 
amounts are not given. How can this lack of detail constitute a credible environmental 
impact statement? Operations at the new RSI, like many other nuclear weapons 
facilities at LANL, have so much potential for environmental impact that they should 
be analyzed far more closely than is done in this DSWEIS. 
These comments respectfully submitted, 
Name: Hollis C. Wood 
Address: 706 Sosaya St. 
                Santa Fe, NM 87505 
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 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns and 
take into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks. The results of these 
safety studies would be incorporated into facility design and operations to 
ensure protection of the health and safety of workers and the public.

289-18 Los Alamos County is likely to continue to receive the largest share of the 
economic benefits from LANL because the largest concentration of LANL 
employees is expected to continue to reside in this county.  However, as 
more LANL employees move into adjoining counties as has been the case 
in recent years, it is expected that these counties will receive a greater 
share of the benefits.  Analyzing alternative missions that would be of 
greater economic benefit to northern New Mexico is not within the scope 
of this SWEIS.

289-19 NNSA notes the commentor’s concerns related to the effect a major 
accident would have on New Mexico’s economy as a result of reduced 
tourism.  The SWEIS impact analysis considers socioeconomic impacts of 
operating LANL on the general New Mexico economy of which tourism 
is a part.  Chapter 5, Section 5.12, of the SWEIS analyzes the potential 
impacts from a variety of accident scenarios on members of the public, 
which would include visitors to the area.

289-20 The SWEIS is specific in presenting the consequences and risks of 
accidents.  The terms, “likely”, “unlikely”, ”could”, and “may” are used to 
convey the degree of certainty of a specific accident consequence or risk.  
As discussed in SWEIS Appendix C, Section C.1.2.1, all health impacts 
from radiological accidents are expressed in terms of radiation dose, 
number of latent cancer fatalities, and then using the frequency of such 
an accident, the risk to an individual or the population from this accident.  
This risk is expressed in terms of the annual chance of a latent cancer 
fatality in SWEIS summary section on accidents as well as in Chapter 5 
and Appendix D.  For example, in the “Facility Accidents” subsection 
of Section S.9.1 of the Summary, and in Table S–5, the annual risk of a 
latent cancer fatality to the maximally exposed individual due to a wildfire 
accident is presented as 0.05 or 1 chance in 20.  This is the equivalent to 
5 percent.  The use of latent cancer fatality risk and the expression as “a 
chance in...” is common nomenclature used in many EISs.
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Commentor No. 289 (cont'd):  Hollis C. Wood

289-21 As addressed and analyzed in the SWEIS, NNSA plans to continue to 
perform environmental restoration at LANL, and dispose of newly-
generated and legacy radioactive and chemical wastes, as it continues its 
Congressionally-mandated national security missions.  In March 2005, 
the State of New Mexico, DOE, and the University of California, as the 
management and operating contractor, entered into a Compliance Order 
on Consent (Consent Order) that is currently being implemented to 
address the investigation and remediation of environmental contamination 
at LANL.  The volumes of waste generated from compliance with the 
Consent Order, and the associated shipments of waste to on- and off-site 
disposal facilities, will depend on regulatory decisions made by the New 
Mexico Environment Department pursuant to the Consent Order.

 NNSA has the responsibility for safely storing unwanted radioactive 
sealed sources for safety and national security purposes.  In addition, 
DOE is responsible under Public Law 99-240 for ensuring safe disposal of 
commercially-generated Greater-Than-Class C low-level radioactive waste 
(see below).  Over a number of years, NNSA has been recovering and 
storing actinide-bearing sealed sources at LANL under its Off-Site Source 
Recovery Project, and proposes to store additional sources containing 
other isotopes, if appropriate and safe commercial or other management 
options cannot be identified.  Stored sources containing transuranic 
isotopes that are determined to be defense-related are eligible for disposal 
at WIPP.  This includes all the plutonium-239 sources that have been 
collected, and, as stated in the SWEIS, 132 drums of plutonium-239 
sealed sources have already been shipped to WIPP.  Recently, some of the 
americium-241 and plutonium-238 sealed sources have been determined 
to be defense-related and eligible for disposal at WIPP.  Stored sources 
containing these and other isotopes that are determined to be not defense-
related may be considered Greater-Than-Class C or similar DOE waste.  
At this time, there is no disposal facility for Greater-Than-Class C low-
level radioactive waste; however, DOE has issued a Notice of Intent to 
prepare an Environmental Impact Statement for the Disposal of Greater-
Than-Class C Low-Level Radioactive Waste (__ FR _____).  Several 
options for disposal of Greater-Than-Class C waste, as well as DOE waste 
having similar characteristics, are being considered.  Clarifying language 
has been added to Appendix J of this SWEIS.
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Commentor No. 289 (cont'd):  Hollis C. Wood

289-22 The Defense Nuclear Facilities Safety Board does not regulate nor 
authorize operation of facilities at LANL.  Its function, as mandated 
by Congress, is to provide independent safety oversight of the NNSA 
nuclear weapons complex.  As in the case of all NNSA nuclear weapons 
complex sites, the Defense Nuclear Facilities Safety Board reviews safety 
issues and prepares reports regarding the safety of nuclear weapons 
complex facilities, which are submitted to NNSA.  NNSA and the LANL 
contractor have reviewed Defense Nuclear Facilities Safety Board reports 
and responded with commitments to update and improve safety basis 
documentation.  The Los Alamos Site Office Safety Authorization Basis 
Team assures the development and approval of adequate controls in 
support of safe operations at LANL.  All LANL facility operations are 
based on authorization and approval by NNSA from evaluation of the 
acceptability of existing relevant safety documentation.  Reports and 
recommendations made by the Defense Nuclear Facilities Safety Board 
that are relevant to NEPA are taken into account in analyses in the SWEIS.  
Refer to Section 2.13, Recommendations of the Defense Nuclear Facilities 
Safety Board, of this CRD for more information.

289-23 The LANL SWEIS evaluates the potential impacts of constructing and 
operating a new Radiological Sciences Institute in Appendix G based on 
the functions such a facility would be expected to fulfill and the estimated 
number of structures required.  As described in Section G.3, phase 1 of this 
Radiological Sciences Institute, construction of the Institute for Nuclear 
Nonproliferation Science and Technology, is expected to start within the 
time frame covered by the SWEIS.  Subsequent phases of the project will 
be evaluated as they are further planned and more fully defined.  Based 
on these evaluations, NNSA will make a determination whether additional 
NEPA analysis and documentation are needed.  Radiological air emissions 
and associated radiological doses to workers and the public are quantified 
in Section G.3.3.2.  Projected annual radiological air emissions from the 
Radiological Sciences Institute were estimated to be the combined total 
of the projected emissions from the individual facilities whose functions 
would be moved to the Radiological Sciences Institute.
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290-1 Responding to requests for additional review time, NNSA extended the 
public comment period from the original 60 days to 75 days.  Refer to 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

290-2 NNSA notes the commentor’s concerns about the continued operation of 
LANL and perceptions about its future direction.  U.S. efforts to ensure 
a safe and reliable nuclear stockpile, including activities conducted at 
LANL, violate none of the terms of the Treaty on the Non-Proliferation of 
Nuclear Weapons.  Cessation of these activities at LANL would be counter 
to national security policy as established by Congress and the President 
and is not being considered in the SWEIS.  In addition to stockpile 
stewardship activities, however, research is conducted at LANL in areas 
promoted by the commentor.  These research areas are part of current 
operations; as such, they are included in the SWEIS under the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.

290-3 As stated in Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD, the United States is not in violation of the 
Treaty on the Non-Proliferation of Nuclear Weapons by performing 
stockpile stewardship activities.  Article VI of the Treaty does not prevent 
maintaining a safe and secure nuclear weapons stockpile, and any nuclear 
weapons state can perform activities to ensure its stockpile is safe and 
secure.  The United States is currently reducing the size of its stockpile 
to meet its obligations to the Treaty on the Non-Proliferation of Nuclear 
Weapons and the most recent nonproliferation treaty signed by the 
President, the Treaty on Strategic Offensive Reductions, as discussed in 
Chapter 2, Section 2.1, of the SWEIS.  Plans for modernizing the United 
States’ nuclear weapons complex are conceptual, and NNSA is analyzing 
these plans through the Supplement to the Stockpile Stewardship and 
Management Environmental Impact Statement – Complex 2030 (Complex 
2030 SEIS), as discussed in Section 2.4, Modernization of the Nuclear 
Weapons Complex, of this CRD.

Commentor No. 290:   Loulena Miles,  Tri-Valley CAREs

From: Loulena Miles [mailto:loulena@trivalleycares.org] 
Sent: Tuesday, September 19, 2006 5:59 PM
To: LANL_SWEIS
Subject: Comment on the SWEIS

September 20, 2006
Ms. Elizabeth Withers, EIS Document Manager
Los Alamos Site Offi ce
National Nuclear Security Administration
US Department of Energy
528 35th Street
Los Alamos, New Mexico, 87544-2201 
E-mail: LANL_SWEIS@doeal.gov
Fax: 505.667.5948
RE: Comment on the Draft Site Wide Environmental Impact Statement for 
Los Alamos National Laboratory
Dear Ms. Withers:
Tri-Valley CAREs is a non-profi t organization located in Livermore, California.  On 
behalf of our 4,500 members, we have undertaken an analysis of the Department 
of Energy (DOE)/National Nuclear Security Administration (NNSA) Draft Site-Wide 
Environmental Impact Statement (SWEIS) for LANL. We urge you to reissue the 
draft SWEIS due to gaps in the analysis that render it insuffi cient.  I also urge you 
to extend the public comment period so that more of the public may weigh in on this 
decision. 
First I would like to state that we are very concerned that the character of the overall 
LANL enterprise seems to be shifting even farther away from science and toward a 
manufacturing “pit production” future. LANL has an opportunity to become a world 
class laboratory in the benefi t of humanity rather than just another weapons plant. 
We urge you to withdraw the plans to quadruple plutonium pit production, double 
the generation of radioactive wastes, and more than double storage capacity of 
special nuclear materials to 7.3 tons. Instead, evaluate a future where you can fi nd 
new ways to reduce carbon dependence and give the world options for a renewable 
future. 
Purpose and Need Statement
According to the SWEIS, LANL’s future will continue to include production of war 
reserve products, assessment and certifi cation of the nuclear weapons stockpile, 
surveillance of war reserve components and weapons systems, ensuring safe 
and secure storage of strategic materials, and management of excess plutonium 

290-2

290-3

290-1
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Comment side of this page intentionally left blank.

Commentor No. 290 (cont'd):  Loulena Miles, Tri-Valley CAREs

inventories. It also states that nuclear weapons pit production work takes place at 
LANL on a limited scale.
How do the above mentioned “purposes and needs” fulfi ll US obligation to Article 
VI of the NPT? How do they serve DOE’s own mission of preventing the use and 
spread of nuclear weapons worldwide? 
 The US disarmament obligations under the Article VI of the NPT states that:
“Each of the Parties to the Treaty undertakes to pursue negotiations in good faith on 
effective measures relating to cessation of the nuclear arms race at an early date 
and to nuclear disarmament, and on a Treaty on general and complete disarmament 
under strict and effective international control.” 
Is DOE supporting a long-term commitment to a complete US nuclear arsenal, 
despite US disarmament requirements? To sustain the nuclear weapons arsenal in 
the U.S. means we are not working toward disarmament. How does DOE explain 
this violation of Article VI? How does DOE reconcile the internal contradiction in its 
own mission and needs section? 
Need for an Expanded Alternatives Analysis
This section of the NEPA document allows you to envision a different future for the 
laboratory. With our severe weather patterns and other effects of global warming, it 
would make perfect sense to take a look at how LANL could be a more signifi cant 
scientifi c player in providing society with alternative to fossil fuels. We believe that a 
future in nuclear weapons is an antiquated path that should be sidelined and phased 
out for much more lucrative work to help the planet.
Given the internal contradiction in the DOE’s purpose and need section we believe it 
is reasonable to consider an alternative in the SWEIS that does not commit the vast 
majority of the lab’s resources to a nearly exclusive weapons research future. This 
would serve DOE’s purpose of reducing global proliferation. A revised purpose and 
need statement could accurately refl ect the lab’s legal responsibility with regard to 
US law under the NPT. This omission in the purpose and need statement has fatally 
fl awed the alternatives analysis by neglecting to consider the expanded role that 
civilian science programs at the LANL could play in the next decade. The alternatives 
analysis should be revised to consider a complete phasing out of nuclear weapons 
development and design activities at LANL. The alternative should expand work 
in civilian sciences and clean-up looking toward long term solutions for the legacy 
waste and current waste created by nuclear weapons activities.
In fact, at the US Nonproliferation Treaty (NPT) review conference, the US 
contended that plans for modernization of the US arsenal were purely “conceptual’. 
However, the SWEIS provides for empirical modernization. This violates the US 
commitments under the NPT. Modernization is likely to ignite a new arms race 

290-3
cont'd

290-2
cont'd

290-3
cont'd



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-628

7/9/2007

290-4 Results of the plutonium pit lifetime studies are addressed in Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD.  While 
the studies show that degradation of plutonium in nuclear weapons would 
not impact weapon reliability for a minimum of 85 years, the analyses 
in this SWEIS are still valid.  The SWEIS analyses provide a bounding 
impact of annually producing up to 80 pits, the same production rate 
analyzed in the 1999 SWEIS.  NNSA can decide to operate at a lower 
production rate, but this analysis provides NNSA with flexibility in 
meeting its stockpile stewardship mission based on changing geopolitical 
conditions.  If the missions assigned to LANL change as a result of 
decisions made in the Complex 2030 SEIS ROD, additional site-specific 
NEPA compliance reviews will be conducted as necessary.

290-5 The Reliable Replacement Warhead Program is being analyzed as part 
of the Complex 2030 SEIS.  Refer to Section 2.4, Modernization of the 
Nuclear Weapons Complex, of this CRD for more information.

290-6 NNSA revised the SWEIS to consider the potential impacts of terrorism 
consistent with the decision of the U.S. Court of Appeals for the 
Ninth Circuit.  DOE gives high priority to the safety and security of 
all its facilities.  Security and potential acts of sabotage are integral 
considerations in the designs and operating procedures of new and 
existing DOE facilities.  DOE considers the threat of terrorist attack to 
be real and has an established safeguards and security process to assess 
facility vulnerabilities to various threats, including those from intentional 
destructive acts such as terrorism.  Chapter 4, Section 4.6, of the SWEIS 
was revised to include additional discussion of the measures taken to 
protect assets at LANL from terrorist activities.  As discussed in Chapter 5, 
Section 5.12.6, the impacts of terrorist action were considered in a 
separate, classified appendix to the SWEIS.

290-7 When considering preparation of a programmatic NEPA analysis, a 
Federal agency must determine whether the program in question meets 
the definition of a major Federal action according to the Council on 
Environmental Quality’s NEPA Implementing Regulations (40 CFR Part
 1508.18(b)(3)), which includes “Adoption of programs, such as a group 
of concerted actions to implement a specific policy or plan; systematic 
and connected agency decisions allocating agency resources to implement 
a specific statutory program or executive directive.”  The regulations 

and is not necessary for maintaining the current stockpile. The purpose and need 
statement in the SWEIS should be amended to include a discussion of the US 
obligations under the NPT, the highest law of the land. Please incorporate the NPT 
for consideration in the SWEIS. 
Pit Production
There is no demonstrated need for a pit production capability at this time. All the 
evidence that has been put forward to support this need has been naked conjecture 
and is generally not based upon science. If there is truly a need for pit production 
at this time, taking into the account the drastic downsizing of the US arsenal that is 
the stated policy, then the Pit Lifetime Studies should be released and the details 
of how the US stockpile will be transformed should be released. At that point it will 
be possible to evaluate the need and parameters for such a facility and meaningful 
public comment could follow.
Reliable Replacement Warhead Program
According to the Department of Energy, the RRW will transform the US stockpile. 
Parts of this program are slated to be “operationalized” at LANL. We believe the 
DOE is remiss in its responsibility to do a stand alone NEPA document on this 
program, rather than doing a piecemeal evaluation of the program through NEPA 
documents at different sites where different aspects of the program will be realized.
Need Security / Terrorism Analysis
NEPA has the twin aims of obligating a federal agency to consider environmental 
impacts before undertaking or approving a proposed action, and ensuring that the 
public is informed. The draft SWEIS is inadequate under the National Environmental 
Policy Act because it lacks a “hard look” at the impacts of a possible terrorist 
attack. There is no “national security” exemption from NEPA.  Allowing a “security 
exemption” from NEPA would be inconsistent with one of NEPA’s purposes: to 
ensure that the public can contribute to the body of information being considered 
by the agency. The recent Mother’s for Peace decision in the 9th Circuit Court 
of Appeals held that if the risk of a terrorist attack is signifi cant (which it is at Los 
Alamos) then NEPA requires taking a “hard look” at the environmental consequences 
of a terrorist attack.  Please revise your draft SWEIS and re-release it so that that 
public will have an opportunity to comment on this important aspect of the required 
NEPA analysis.
BSL-3 and/or BSL-4 Laboratory Space
The Department of Energy is going full speed ahead in building more and more 
biodefense labs and facilities, including the one being reviewed at the Los Alamos 
National Lab. All of this work is going forward without a national plan that assesses 
where these labs should be, what their role is, how many are really needed, methods 

Commentor No. 290 (cont'd):  Loulena Miles, Tri-Valley CAREs
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also address when an agency must prepare a programmatic analysis.  A 
programmatic analysis is necessary when the proposals for Federal action 
“are related to each other closely enough to be, in effect, a single course of 
action.”  Additionally, the Council on Environmental Quality regulations 
speak to the scope of NEPA EISs (40 CFR Part 1508.25(a)(1)) and to 
connected actions such as those that “automatically trigger other actions 
which may require EISs”; “cannot or will not proceed unless other actions 
are taken previously or simultaneously”; or “are interdependent parts 
of a larger action and depend on the larger action for their jurisdiction.”  
At this time, NNSA believes that the research efforts of various DOE 
laboratories include projects too diverse and discrete to constitute 
either a “major Federal action” or activities sufficiently “systematic and 
connected” to require a programmatic NEPA analysis.  While NNSA’s 
biological research projects all pertain to biota and are ultimately directed 
toward support of NNSA’s national security mission, these rudimentary 
similarities are not sufficient to bind the universe of research projects 
conducted by DOE and NNSA into a program as identified by the Council 
on Environmental Quality’s NEPA Implementing Regulations (40 CFR 
Part 1508.18(b)(3)).  Therefore, NNSA believes that no programmatic 
NEPA analysis is necessary at this time for biological research conducted 
at its facilities.  While a number of biosafety laboratories are located on 
DOE property, they are not located inside nuclear weapons laboratories.  
They do benefit, however, from the security provided to DOE sites.

290-8 NNSA notes the commentor’s opinion that activities related to pit 
production or biological safety research should be viewed in terms of 
treaty compliance.  LANL operations that support NNSA’s mission to 
ensure a safe and reliable nuclear stockpile do not violate the Treaty 
on the Non-Proliferation of Nuclear Weapons.  Stockpile stewardship 
capabilities at LANL are currently viewed by the U.S. as a means to 
further the Nation’s nonproliferation objectives, and confidence in its 
stockpile stewardship capabilities is likely to remain important in future 
arms control negotiations as the Nation moves to further reduce its overall 
stockpile size.  The U.S. is a signatory to the Biological and Toxins 
Weapons Convention Treaty and thus has agreed not to perform actual 
development and production of bioweapons.  The U.S. is meeting its 
obligations in accordance with all currently recognized nonproliferation 
and biological treaties to which it is a signatory.

of oversight, transparency, and reporting requirements.  A NEPA document is 
urgently needed to assess these issues in a forum where the public can comment.  
We believe Homeland Security should not be locating these advanced biodefense 
facilities inside nuclear weapons labs because it cloaks this work in a veil of secrecy 
and creates a “perception problem” whereas other countries could assume we’re 
conducting offensive research and / or may choose to collocate their advance 
biodefense research inside their nuclear weapons facilities.
Nonproliferation Study
The Department of Energy should look at the potential proliferation impacts of 
LANL’s work on the Nuclear Nonproliferation Treaty and the Biological Weapons 
Convention. The movement toward a greatly expanded nuclear weapons core 
production mission and a greatly expanded biodefense mission should be evaluated 
for treaty compliance. An important paper could inform your analysis on whether the 
bio-defense work at the lab could broach treaty obligations. Please incorporate as a 
reference in the SWEIS the paper entitled: Biodefense Crossing the Line, authored 
by Milton Leitenberg, a Senior Research Scholar at the Center for International and 
Security Studies at Maryland School of Public Policy; Ambassador James Leonard, 
the Head of the United States Delegation to the Biological Weapons Convention 
Negotiations, 1972; and Dr. Richard Spertzel Former Deputy Director, USAMRIID, 
and Senior Biologist on the Staff of the United Nations Special Commission 
(UNSCOM), 1994-1998. (Paper is attached to this email).
Groundwater Contamination
We would also like to echo the concerns about the groundwater contamination that 
are outlined in the local nonprofi t groups comments that you will receive. Please do 
not allow contamination to reach the aquifer or the Rio Grande. The West’s precious 
water supplies must be protected – particularly in the fragile New Mexico desert 
environment.  Also – “Cap and Cover” methods of disposal may be inappropriate as 
a cleanup option at the LANL site.
Sincerely,
Loulena Miles
Staff Attorney
Tri-Valley CAREs
-- 
(P) (925) 443-7148
(F) (925) 443-0177
www.trivalleycares.org

Commentor No. 290 (cont'd):  Loulena Miles, Tri-Valley CAREs
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Commentor No. 290 (cont'd):  Loulena Miles, Tri-Valley CAREs

290-9 Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding groundwater contamination, PCB contamination in 
the Rio Grande, and groundwater monitoring.

290-10 Decisions about environmental restoration of any contaminated site 
will be made in accordance with established regulatory standards and 
processes, including those related to the March 2006 Consent Order.  
To arrive at a decision about remediating a contaminated site, several 
alternative remedies such as containment in place, treatment, or removal 
may be considered as needed.  Any selected remediation remedy must 
meet several criteria, including protection of human health and the 
environment and attainment of applicable cleanup standards such as those 
for groundwater and surface water.  If the site is to remain under DOE 
ownership, then cleanup standards commensurate with a restricted type 
of land use may be used, provided that offsite areas are protected.  If the 
site is to be released for unrestricted public access, then it would need 
to meet cleanup standards for unrestricted access.  Decisions about the 
appropriate levels of cleanup for sites subject to the Consent Order will be 
made by the New Mexico Environment Department.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.
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291-1 NNSA notes the commentor’s opposition to pit production at LANL for 
the reasons enumerated.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President, 
and is therefore not being considered in the SWEIS.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent offsite for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed onsite at Area G or shipped 
offsite for disposal.  The future use of lined rather than unlined pits for 
low-level radioactive waste disposal is under evaluation through the 
Area G Performance Assessment and Composite Analysis required 
by DOE Order 435.1, which is periodically reviewed and updated.  
The Performance Assessment and Composite Analysis will guide 
decisions regarding operational procedures and waste disposal.  This 
SWEIS considers impacts from the use of unlined pits as its No Action 
Alternative baseline; this impact analysis therefore bounds the long-
term environmental consequences that could result from the use of lined 
disposal pits.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 6 years, LANL has 
had a very good record of complying with permit conditions, which are 
set to protect health and safety.  It is expected that LANL would continue 
to meet permit conditions designed to protect water resources under all 
alternatives.  As described in Chapter 4, Section 4.3.2, past waste disposal 
practices at LANL (conducted in a manner consistent with standards in 
effect at that time) have contaminated the shallow groundwater, which in 
turn has the potential to contaminate portions of the regional aquifer under 
the Pajarito Plateau.  As standards have evolved, waste disposal practices 
have also evolved to be more protective of the environment.  As described 

Commentor No. 291:   Anna L. Maggiore

From: Anna Maggiore [mailto:anna_maggiore@yahoo.com] 
Sent: Tuesday, September 19, 2006 5:28 PM 
To: LANL_SWEIS 
Subject: No More Nuclear Weapons 

Dear DOE and LANL, 
I absolutely, positively oppose expanded plutonioum pit production at LANL. 
Quadrupling pit production will turn LANL into a nuclear materials storage and 
radioactive waste dump facility, and a NUCLEAR BOMB FACTORY. 
1) I oppose the increased toxic and radioactive waste generated by expanded 
operations. 
2) I oppose LANL’s continuing pollution of our precious water resources. 
3) I oppose the Lab’s continuing burial of radioactive and chemical wastes in unlined 
dumps. 
4) I oppose the construction of new nuclear weapons facilities near earthquake fault 
lines 
THE US SHOULD LEAD BY EXAMPLE IN THE GLOBAL ELIMINATION OF 
WEAPONS OF MASS DESTRUCTION. 
LOS ALAMOS SHOULD SUPPORT THAT NEED INSTEAD OF DESIGNING AND 
PRODUCING NEW NUCLEAR WEAPONS. 
THERE IS NO NEED FOR NEW NUCLEAER WEAPONS. IT WILL ACCOMPLISH 
NOTHING. 
Anna L. Maggiore 
19September06

291-1
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Commentor No. 291 (cont'd):  Anna L. Maggiore

in Chapter 5, Section 5.3.2.1, groundwater modeling performed for the 
Area G performance assessment indicates that groundwater ingestion 
doses 330 feet (100 meters) down gradient from Area G at 4,000 years 
and in Pajarito Canyon at 700 years would be a very small fraction of 
the 4 millirem per year standard for groundwater protection.  NNSA is 
required to follow the Consent Order that stipulates that groundwater 
will be protected and that groundwater cleanup levels will be protective 
of human health.  In addition, NNSA operates a monitoring program 
(described in Section 4.3.1.5) to detect contamination that has resulted 
from past practices.  LANL staff evaluates and takes corrective action 
for occurrences of contamination in groundwater and surface waters in 
accordance with applicable regulations and agreements.  NNSA intends to 
continue to safely manage waste and conduct environmental restoration 
activities at LANL as it carries out its missions.  Refer to Section 2.5, 
Water Resources, of this CRD for more information.

 No new nuclear weapons facilities are proposed under any of the 
alternatives evaluated in the SWEIS.  NNSA completed the Final 
Environmental Impact Statement for the Chemistry and Metallurgy 
Research Building Replacement Project at Los Alamos National 
Laboratory, Los Alamos, New Mexico (DOE/EIS-0350) (DOE 2003c) 
in November 2003 and in February 2004 issued a Record of Decision 
(69 FR 6967) announcing its decision to construct a new facility.  This 
decision is included in the No Action Alternative and the Expanded 
Operations Alternative of this SWEIS.  In an October 2006 Notice of 
Intent (71 FR 61731), NNSA announced plans to prepare a Supplement to 
the Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4) to evaluate 
environmental impacts from the continued transformation of the nuclear 
weapons complex, referred to as Complex 2030.  The Reduced Operations 
Alternative in the Final SWEIS was revised to reflect continued use 
of the existing Chemistry and Metallurgy Research Building.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.

 New construction at LANL is subject to existing DOE orders and 
standards for seismic concerns.  Different construction requirements are 
imposed for new structures in accordance with site locations relative to 
known fault lines, and in accordance with the planned future use of the 
structure.
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Commentor No. 291 (cont'd):  Anna L. Maggiore

291-2 NNSA notes the commentor’s preference that activities at LANL be 
focused on areas other than nuclear weapons technology.  Stockpile 
stewardship capabilities at LANL are currently viewed by the U.S. as a 
means to further the Nation’s nonproliferation objectives and are likely to 
remain important in future arms control negotiations as the Nation moves 
to further reduce its overall stockpile size.  In addition to LANL’s primary 
mission of supporting the Stockpile Stewardship Program, research 
is conducted in areas promoted by the commentor, including nuclear 
nonproliferation.  Refer to Section 2.3, Alternative Missions, of this CRD 
for more information.  
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292-1 NNSA notes the commentor’s opposition to pit production at LANL for 
the reasons enumerated.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President, 
and is therefore not being considered in the SWEIS.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

 The environmental impacts of waste generation and disposal are addressed 
in Chapter 5 of the SWEIS.  While increased waste generation would 
occur as a result of expanded pit production, not all waste would be 
disposed at LANL.  Chemical waste and low-level radioactive mixed 
waste from LANL operations are sent offsite for treatment and disposal; 
transuranic waste is stored until shipped to WIPP for disposal, and low-
level radioactive waste is either disposed onsite at Area G or shipped 
offsite for disposal.  The future use of lined rather than unlined pits for 
low-level radioactive waste disposal is under evaluation through the 
Area G Performance Assessment and Composite Analysis required 
by DOE Order 435.1, which is periodically reviewed and updated.  
The Performance Assessment and Composite Analysis will guide 
decisions regarding operational procedures and waste disposal.  This 
SWEIS considers impacts from the use of unlined pits as its No Action 
Alternative baseline; this impact analysis therefore bounds the long-
term environmental consequences that could result from the use of lined 
disposal pits.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 6 years, LANL has 
had a very good record of complying with permit conditions, which are 
set to protect health and safety.  It is expected that LANL would continue 
to meet permit conditions designed to protect water resources under all 
alternatives.  As described in Chapter 4, Section 4.3.2, past waste disposal 
practices at LANL (conducted in a manner consistent with standards in 
effect at that time) have contaminated the shallow groundwater, which in 
turn has the potential to contaminate portions of the regional aquifer under 
the Pajarito Plateau.  As standards have evolved, waste disposal practices 

Commentor No. 292:   Janet Urian

From: J. URIAN [mailto:J_Urian@msn.com] 
Sent: Tuesday, September 19, 2006 5:10 PM
To: LANL_SWEIS
Cc: Dianna Woods; Brinda Ramanathan; Elizabeth Holmes-de Forest; 
Karen Strickholm; David Herzog
Subject: INCREASED NUCLEAR WEAPONS PRODUCTION

SEPT. 19, 2006
DEAR DOE AND LANL:
I absolutely oppose expanded plutonium pit production at the Los Alamos National 
Laboratory, which would turn the Lab into a nuclear materials storage and radioactive 
waste dump facility, and a nuclear bomb factory. I also oppose:
The increased toxic and radioactive waste generated by expanded operations; 
LANL’s continuing pollution of our precious water resources; the Lab’s continuing 
burial of radioactive and chemical wastes in unlined dumps; the construction of new 
nuclear weapons facilities near earthquake fault lines.
LANL’s long history of safety violations compromises worker and public protection 
and should be corrected before the Lab even considers expanded nuclear weapons 
operations. 
The Lab should prioritize cleanup and the development of improved cleanup 
technologies.
The lab should prioritize renewable energy programs such as wind and solar energy, 
instead of building MORE nuclear weapons.
The U.S. should lead by example in the global elimination of weapons of mass 
destruction.
LOS ALAMOS SHOULD SUPPORT THAT NEED INSTEAD OF DESIGNING AND 
PRODUCING NEW NUCLEAR WEAPONS.
SIGNED: JANET URIAN, 551 CORDOVA RD., #169, SANTA FE, NM  87505

292-1

292-2



Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-635

have also evolved to be more protective of the environment.  As described 
in Chapter 5, Section 5.3.2.1, groundwater modeling performed for the 
Area G performance assessment indicates that groundwater ingestion 
doses 330 feet (100 meters) down gradient from Area G at 4,000 years 
and in Pajarito Canyon at 700 years would be a very small fraction of 
the 4 millirem per year standard for groundwater protection.  NNSA is 
required to follow the Consent Order that stipulates that groundwater 
will be protected and that groundwater cleanup levels will be protective 
of human health.  In addition, NNSA operates a monitoring program 
(described in Section 4.3.1.5) to detect contamination that has resulted 
from past practices.  LANL staff evaluates and takes corrective action 
for occurrences of contamination in groundwater and surface waters in 
accordance with applicable regulations and agreements.  NNSA intends to 
continue to safely manage waste and conduct environmental restoration 
activities at LANL as it carries out its missions.  Refer to Section 2.5, 
Water Resources, of this CRD for more information.

 No new nuclear weapons facilities are proposed under any of the 
alternatives evaluated in the SWEIS.  NNSA completed the Final 
Environmental Impact Statement for the Chemistry and Metallurgy 
Research Building Replacement Project at Los Alamos National 
Laboratory, Los Alamos, New Mexico (DOE/EIS-0350) (DOE 2003c) 
in November 2003 and in February 2004 issued a Record of Decision 
(69 FR 6967) announcing its decision to construct a new facility.  This 
decision is included in the No Action Alternative and the Expanded 
Operations Alternative of this SWEIS.  In an October 2006 Notice of 
Intent (71 FR 61731), NNSA announced plans to prepare a Supplement to 
the Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4) to evaluate 
environmental impacts from the continued transformation of the nuclear 
weapons complex, referred to as Complex 2030.  The Reduced Operations 
Alternative in the Final SWEIS was revised to reflect continued use 
of the existing Chemistry and Metallurgy Research Building.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this CRD 
for more information.

 New construction at LANL is subject to existing DOE orders and 
standards for seismic concerns.  Different construction requirements are 
imposed for new structures in accordance with site locations relative to 

Commentor No. 292 (cont'd):  Janet Urian
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known fault lines, and in accordance with the planned future use of the 
structure.

 Internal NNSA and contractor organizations area dedicated to safe 
operation of their nuclear facilities.  DOE has issued regulations, 
standards, and guidance for nuclear facility operations including 
requirements for performance of safety evaluations and risk assessments 
which become the basis for facility operating parameters.  The NNSA goal 
is to eliminate accidents.  These regulations and standards of operations 
reduce the likelihood of accidents, but cannot eliminate them completely.  
Chapter 4, Section 4.6.3 contains a discussion of accidents and safety 
at LANL facilities.  The LANL contractor applies lessons learned from 
past accidents to improve overall safety performance.  LANL staff takes 
actions in the areas of procedures, training, inspection, and component 
upgrading and replacement in order to address the root causes of accidents 
and to preclude their recurrence.

292-2 NNSA notes the commentor’s preference that activities at LANL be 
focused on cleanup of the site and areas other than nuclear weapons 
technology.  Stockpile stewardship capabilities at LANL are currently 
viewed by the U.S. as a means to further the Nation’s nonproliferation 
objectives and are likely to remain important in future arms control 
negotiations as the Nation moves to further reduce its overall stockpile 
size.  In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in areas promoted by the 
commentor, including nuclear nonproliferation.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.  

 For many years, DOE has been working to implement and improve 
technologies for environmental restoration.  Chapter 2, Section 2.2.6 
describes the progress that NNSA has made in conducting its 
environmental restoration program at LANL.  Since the early 1990s, when 
LANL staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  Appendix I presents options 
and environmental analyses for conducting remediation activities at 
LANL, primarily related to the Consent Order that was entered into 
in March 2005.  Appendix I also summarizes several technologies for 
cleanup of soil, water, and air, and references additional information about 

Commentor No. 292 (cont'd):  Janet Urian
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existing and emerging cleanup technologies.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

Commentor No. 292 (cont'd):  Janet Urian
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293-1 NNSA has recently completed a series of pit lifetime studies and has 
concluded that degradation of plutonium in nuclear weapons will not 
affect warhead reliability for a minimum of 85 years.  The weapons 
laboratories, including LANL, will annually re-assess plutonium in nuclear 
weapons.  Since LANL has the only operational capabilities in the DOE 
Complex for producing certified pits, LANL must have, at least in the near 
term, the responsibility of producing these pits in limited quantities so 
that the Nation can maintain a safe, secure, and reliable nuclear weapons 
stockpile.  The LANL SWEIS analyzes a production rate of 80 pits per 
year as a bounding scenario to provide NNSA flexibility in being able to 
meet its stockpile stewardship obligations and to give the United States 
future flexibility to meet changing global geopolitical threats.  Operations 
at LANL are not in violation of the Treaty on the Non-Proliferation 
of Nuclear Weapons.  Continuing to ensure a safe and reliable nuclear 
stockpile violates none of the terms of the Treaty on the Non-Proliferation 
of Nuclear Weapons.  Stockpile stewardship capabilities at LANL are 
currently viewed by the United States as a means to further the Nation’s 
nonproliferation objectives.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

Commentor No. 293:   Sylvia Ginder

293-1
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294-1 NNSA has recently completed a series of pit lifetime studies and has 
concluded that degradation of plutonium in nuclear weapons will not 
affect warhead reliability for a minimum of 85 years.  The weapons 
laboratories, including LANL, will annually re-assess plutonium in nuclear 
weapons.  Since LANL has the only operational capabilities in the DOE 
Complex for producing certified pits, LANL must have, at least in the near 
term, the responsibility of producing these pits in limited quantities so 
that the Nation can maintain a safe, secure, and reliable nuclear weapons 
stockpile.  The LANL SWEIS analyzes a production rate of 80 pits per 
year as a bounding scenario to provide NNSA flexibility in being able to 
meet its stockpile stewardship obligations and to give the United States 
future flexibility to meet changing global geopolitical threats.  Operations 
at LANL are not in violation of the Treaty on the Non-Proliferation 
of Nuclear Weapons.  Continuing to ensure a safe and reliable nuclear 
stockpile violates none of the terms of the Treaty on the Non-Proliferation 
of Nuclear Weapons.  Stockpile stewardship capabilities at LANL are 
currently viewed by the United States as a means to further the Nation’s 
nonproliferation objectives.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

Commentor No. 294:   Kathleen O'Malley

294-1
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Commentor No. 295:   William F. Santelmann, Jr.

From: Bill Santelmann [mailto:n1au@comcast.net] 
Sent: Wednesday, September 20, 2006 11:52 AM
To: LANL_SWEIS
Cc: marylia@trivalleycares.org
Subject: I oppose expanded nuclear weapons production at Los Alamos

I understand that NNSA is proposing that LANL’s production of plutonium pits be 
quadrupled to 80 per year. 
I strongly oppose any such increase on the grounds that such production is not only 
unnecessary but illegal!
First, we already have far more nuclear weapons than are needed, so we should 
be dismantling rather than assembling new ones. None, zero, have been used 
since Nagasaki despite the many wars and confl icts we have been engaged in. 
The reason is that nuclear weapons are too indiscriminately destructive to be of 
any military value. They are useless! How can they possibly help us in the “War On 
Terror”?
Secondly, it is illegal, since we are bound by the Non-Proliferation Treaty (NPT), 
which we signed on July 1, 1969, (37 years ago) to nuclear disarmament as 
specifi ed in its Article VI:
  “ Each of the Parties to the Treaty undertakes to pursue negotiations in good faith 
on effective measures relating to cessation of the nuclear arms race at an early date 
and to nuclear disarmament, and on a Treaty on general and complete disarmament 
under strict and effective international control.”
For this pledge, the non-nuclear states agreed in the NPT not to develop their own 
nuclear weapons. Every day that we ignore our solemn promise “in good faith” to 
disarm our nuclear weapons encourages others such as Iran and North Korea to 
develop their own!
I recommend that every member of the NNSA be given a copy of the NPT and 
required to take a closed-book exam on its meaning. 
This exam must also require a listing of proposed targets for each of our 5,500 
nuclear weapons now deployed, with a detailed justifi cation for the destruction of 
each target and an estimate of collateral deaths.
Humans and nuclear weapons cannot coexist forever!
William F. Santelmann, Jr.
304 Brooksby Village Drive
Apt 415
Peabody, MA 01960-8585
XXX-XXX-XXXX
n1au@comcast.net

295-1

295-1
cont’d

295-1 NNSA notes the commentor’s opposition to increased pit production.  
Continuing to ensure a safe and reliable nuclear stockpile violates none 
of the terms of the Treaty on the Non-Proliferation of Nuclear Weapons.  
Stockpile stewardship capabilities at LANL are currently viewed by 
the United States as a means to further the Nation’s nonproliferation 
objectives.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.
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296-1 NNSA notes the commentor’s support for nuclear disarmament.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

Commentor No. 296:   Chrysa Wikstrom

296-1
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297-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

Commentor No. 297:   Daniel Craig, DOM

From: Daniel Craig [mailto:domdanc@yahoo.com] 
Sent: Wednesday, September 20, 2006 2:43 PM 
To: LANL_SWEIS 
Subject: against plutonium pit production 

To Whom It May Concern, 
I oppose the pit production.  I also oppose LANL’s existence.  Nuclear weapons 
production is an affront to peace.  You create weapons not energy production for 
this country.  That little george’s stance against Iran is what it is stands as hypocrisy 
given your work.  This country murdered hundreds of thousands of innocent 
Japanese civilians for no 
good reason.  You continue to do so today through the use of Depleted Uranium.  
Stop.  Your children also have to live in this toxic waste you produce. 
Daniel Craig, DOM 
A healthy human being is an explorer of boundaries, of limits, and of possibilities. 
A healthy human being seeks ideas not only to confi rm his beliefs, but to risk the 
possibility of discovering information that shakes those beliefs to their foundations. 

297-1
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298-1 NNSA prepared the SWEIS in accordance with the Council on 
Environmental Quality regulations (40 CFR Parts 1500 to 1508) and the 
DOE implementing procedures (10 CFR Part 1021).  NNSA recognizes 
that in light of electronic capabilities now available, that commentors 
would like the references to be available on the Internet.  For security 
reasons, NNSA exercises caution when making decisions about posting 
documents on its website.  Consistent with established practice, NNSA 
made the Draft LANL SWEIS and the reference material available for 
public review in DOE Public Reading Rooms in the general vicinity 
of LANL.  Those reading rooms are located in Los Alamos, Santa Fe, 
and Albuquerque.  See Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD for additional discussion of the NEPA 
Process.  Regarding the Ten-Year Comprehensive Site Plan, much of the 
information contained in the prior versions from fiscal years 2000 and 
2001 is still relevant.  The data in the SWEIS has been compared to that in 
more recent revisions of the Ten-Year Comprehensive Site Plan to ensure 
that it is consistent; however, the Plan is not a reference in the SWEIS 
because as an official use only document it is not generally available to the 
public.

298-2 NNSA notes the commentor’s opposition to expanded pit production based 
on concerns about increased waste generation and proposed remediation 
activities.  Additional waste would be generated under the Expanded 
Operations Alternative.  Chapter 5, Section 5.9, of the SWEIS evaluates 
the impacts of increased waste generation and demonstrates that all 
waste would be properly and safely managed under all three alternatives.  
Decisions about environmental restoration will be made in accordance 
with established regulatory standards and processes, including those of 
the State of New Mexico in the Consent Order.  To arrive at a decision 
about remediating a contaminated site, several alternative remedies may 
be considered such as containment in place, treatment, or removal.  Any 
remedy selected for a site requiring environmental restoration must meet 
several criteria including protection of human health and the environment, 
and attainment of applicable cleanup standards including those for ground 
and surface waters and soil.  If a site is to remain under DOE ownership, 
cleanup standards commensurate with a restricted type of land use may 
be used, provided that offsite areas are protected.  If the site is to be 
released for unrestricted access by the public, then the site would need 

Commentor No. 298:   John Stroud

298-1

298-2

298-3

298-4
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to meet cleanup standards for unrestricted access.  Decisions about the 
appropriate levels of cleanup for sites subject to the Consent Order will be 
made by the New Mexico Environment Department using cleanup criteria 
documented in Section VIII of the Consent Order.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

298-3 NNSA is analyzing the same level of pit production that was analyzed 
in the 1999 LANL SWEIS.  The Modern Pit Facility, which is no longer 
being pursued, had a production capacity much greater than what is 
being analyzed in this LANL SWEIS.  As presented in Section 2.4, 
Modernization of the Nuclear Weapons Complex, of this CRD, NNSA 
is currently analyzing a possible consolidated plutonium center or 
consolidated nuclear production center, which would more efficiently 
and safely be able to produce plutonium pits in the long term, in the 
Supplement to the Stockpile Stewardship and Management Programmatic 
Environmental Impact Statement – Complex 2030 (Complex 2030 SEIS).  
The location of such a facility has yet to be determined.

298-4 Refer to Section 2.5, Water Resources, of this CRD for responses 
to comments regarding chromium contamination and groundwater 
monitoring.  As described in Chapter 5, Section 5.3.2, natural infiltration 
rates on the mesa tops at LANL are very low.  In areas where large 
quantities of liquid wastes were disposed, enhanced infiltration has 
occurred.

Commentor No. 298 (cont'd):  John Stroud
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299-1 NNSA notes the commentor’s statements regarding pit production and 
nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.

Commentor No. 299:   Jim Bock

299-1
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300-1 NNSA notes the commentor’s concern about nuclear and hazardous waste 
and preference that activities at LANL be focused on cleanup.  For many 
years, NNSA has been working to implement and improve technologies 
for environmental restoration.  Chapter 2, Section 2.2.6 describes the 
progress that NNSA has made in conducting its environmental restoration 
program at LANL.  Since the early 1990s, when LANL staff identified 
over 2,000 sites potentially requiring environmental remediation, progress 
has been made (and sites consolidated) such that only about 800 remain 
to be addressed.  Appendix I presents options and environmental analyses 
for conducting remediation activities at LANL, primarily related to the 
Consent Order that was entered into in March 2005.  Appendix I also 
summarizes several technologies for cleanup of soil, water, and air, and 
references additional information about existing and emerging cleanup 
technologies.  NNSA intends to implement actions necessary to comply 
with the Consent Order regardless of whether it implements other actions 
analyzed in the SWEIS.  Refer to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for additional information.

300-2 Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding groundwater contamination, PCB contamination in 
the Rio Grande, and groundwater monitoring.

Commentor No. 300:   Anonymous

300-1

300-2

300-1
cont'd
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Comment side of this page intentionally left blank.

Commentor No. 301:    Roxanne Swentzell
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301-1 NNSA notes the commentor’s concern about prioritizing cleanup 
before contemplating an expansion of LANL activities.  Since the 
early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and sites 
consolidated) such that only about 800 remain to be addressed (see 
Chapter 2, Section 2.2.6, of the SWEIS).  Appendix I of the SWEIS 
presents options and environmental analyses for conducting future 
remediation activities at LANL primarily related to the Consent Order 
that was entered into in March 2005.  Appendix I also summarizes several 
technologies for cleanup of soil, water, and air, and references additional 
information about existing and emerging cleanup technologies.  NNSA 
intends to implement actions necessary to comply with the Consent Order 
regardless of whether it implements other actions analyzed in the SWEIS.

301-2 Chapter 5 of the SWEIS describes the environmental impacts of each 
of the three alternatives for continuing to operate LANL and includes 
the effects on surface waters, groundwater, and air.  Section 5.13 
states that contamination from LANL or changes in Rio Grande flows 
are not likely to affect water quality.  In addition, a special pathways 
analysis has been added to Appendix C to address concerns expressed 
regarding contamination of the Rio Grande.  The analysis shows that 
drinking Rio Grande water that could potentially be impacted by 
LANL activities is comparable to drinking water from the Jemez River, 
which is not downstream of LANL.  The health impacts analysis uses 
projected air emissions data to estimate dose to the population within 
a 50-mile (80-kilometer) radius of LANL.  The maximum projected 
annual population dose would be 36 person-rem under the Expanded 
Operations Alternative.  This dose would not be expected to result in any 
additional latent cancer fatalities in the affected population.  Efforts to 
consider LANL operational impacts with respect to “special pathways” 
were initiated in the 1990s through the LANL environmental cleanup 
project and the 1999 SWEIS.  The “special pathways” receptor was 
developed to represent Native Americans, Hispanics, and other residents 
whose traditional living habits and diets could cause greater exposure to 
environmental contaminants than those experienced by the hypothetical 
“offsite resident.”  Foodstuffs and pathways of specific interest include 
ingestion of game animals, including consumption of some organ meats, 
nongame fish, native vegetation through use of Indian Tea (cota), surface 

Commentor No. 301 (cont’d):  Roxanne Swentzell
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water and incidental ingestion of soil and sediments in surface water and 
from swallowing inhaled dust, these pathways are in addition to the meat, 
milk, produce, water, and sediment consumption reflected in the “offsite 
resident” pathway assumption.  These pathways are described in detail in 
Appendix C of the SWEIS.

 This special pathways analysis was performed again for this SWEIS.  
Based on this analysis, it was determined that a person subsisting on such 
a diet would receive a higher dose than someone who subsisted on a less 
traditional diet, but that the increase in risk as a result of these special 
pathways is not considered significant.  The annual dose to an individual 
who participated in all of the special pathways shown in Appendix C, 
Section C.1.4.2, would be between 4.5 and 10.7 millirem higher per year 
from these special pathways.  For comparison, the average resident of 
northern New Mexico receives a dose of approximately 400 millirem per 
year from background radiation sources.  Therefore, the average annual 
dose to those individuals subsisting on all of the special pathways would 
increase by between approximately 1.1 to 2.7 percent due to these special 
pathways.  Refer to Section 2.6, Offsite Contamination, of this CRD for 
more information related to this comment.

301-3 Past operation of LANL was conducted in a manner consistent with 
contemporary standards.  As standards have evolved, operational 
practices including waste disposal and discharge of effluents have also 
evolved.  Chapter 2, Section 2.2.6, of the SWEIS describes the progress 
DOE has made in conducting the environmental restoration program at 
LANL.  Environmental restoration at LANL is currently being conducted 
primarily in accordance with the Consent Order discussed above.  Criteria 
for cleanup of sites subject to the Consent Order are documented in 
Section VIII of the Consent Order and include standards for soil, surface 
water, and groundwater as well as standards for screening for ecological 
risks.  Refer to Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD for more 
information.

301-4 NNSA notes the commentor’s concerns regarding the impacts of continued 
operation of LANL.  Chapter 5 of the SWEIS evaluates the potential 
environmental, health and safety impacts of continued operation of 
LANL under the three proposed alternatives.  These analyses demonstrate 

Commentor No. 301 (cont’d):  Roxanne Swentzell
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that NNSA can continue to operate LANL safely under any of the three 
alternatives.  Refer to Section 2.6, Offsite Contamination, of this CRD 
for more information on the potential impacts to the air, water, and other 
environmental media.  Chapter 2, Section 2.2.6, of the SWEIS summarizes 
the progress made in the LANL environmental restoration program since 
1999: while LANL staff identified over 2,000 sites in the early 1990s 
potentially requiring environmental restoration, due to remediation 
and consolidation, only about 800 remain to be addressed.  In addition 
to LANL’s primary mission activities supporting NNSA’s Stockpile 
Stewardship Program, research is conducted at LANL in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

Commentor No. 301 (cont’d):  Roxanne Swentzell

301-4
cont’d
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302-1 NNSA notes the commentor’s concerns regarding potential environmental 
impacts on the Santa Clara Pueblo from commuter traffic.  Impacts 
from radiological and non-radiological air pollution are addressed in 
Chapter 5, Sections 5.4.1, 5.4.2, 5.6.1, and 5.6.2.  Text has been added 
to Section 5.4.1.3 discussing the potential increase in emissions from 
increases in commuter traffic to LANL.  The increase in employee 
vehicles and the increase in other vehicles resulting from the population 
increase that the State projects will occur would result in increases 
in vehicle emissions along routes used to access the site.  Increased 
employment of 2.2 percent per year under the Expanded Operations 
Alternative could result in similar increases in LANL commuter-specific 
vehicle emissions from additional employee vehicles commuting from 
Santa Fe and Rio Arriba County and other locations.  The cumulative 
increase in traffic flow associated with LANL is discussed in Section 5.13 
under Transportation.  Similar increases in accidents (see Chapter 4, 
Section 4.10.2 for existing accident rates by county) would be expected.  
The primary pollutants from commuter vehicles are hydrocarbons, carbon 
monoxide, and nitrogen oxides.  As discussed in Section 4.4.2.1 the area 
around Los Alamos and most of New Mexico is designated as attaining the 
National Ambient Air Quality Standards for carbon monoxide, nitrogen 
oxides, ozone, and the other criteria pollutants.  Even with the continuing 
growth in population there has been a decreasing or steady trend in 
concentrations in the region for carbon monoxide, nitrogen oxides, and 
ozone.  Carbon monoxide, nitrogen oxides, and ozone concentrations 
are below the ambient standards and are expected to remain below these 
standards.  The ambient standards are set to protect the public health and 
welfare.

302-2 NNSA recognizes the presence of seismic and geologic features in and 
around LANL, as discussed in Chapter 4, Section 4.2.2.3 and in the 2007 
seismic hazard analysis report (LANL 2007).  NNSA is also aware of 
the estimated human health impacts from postulated facility accidents at 
LANL, including earthquakes, as described in Chapter 5, Section 5.12, and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard.

 NNSA has used previous seismic analysis as a basis to review operations 
and planned alternatives.  The results have required relocation of some 
missions and have been used to set the construction standards for new 

Commentor No. 302:   Gilbert L. Naranjo
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buildings and upgrades.  Similarly, the updated seismic hazard analysis 
for LANL will provide a basis for a rigorous and thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 
facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 
technically acceptable, provide a basis for continued safe operation of 
facilities.

302-3 NNSA notes the commentor’s concerns about focusing on cleanup 
before contemplating an expansion of LANL activities.  Since the 
early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Appendix I of the SWEIS presents options and environmental analyses for 
conducting future remediation activities at LANL primarily related to the 
Consent Order that was entered into on March 1, 2005.  Appendix I also 
summarizes several technologies for cleanup of soil, water, and air and 
references additional information about existing and emerging cleanup 
technologies.  NNSA intends to implement actions necessary to comply 
with the Consent Order regardless of whether it implements other actions 
analyzed in the SWEIS.  Refer to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for more information.

Commentor No. 302 (cont’d):  Gilbert L. Naranjo
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303-1 Efforts to consider LANL operational impacts with respect to “special 
pathways” were initiated in the 1990s through the LANL environmental 
cleanup project and the 1999 SWEIS.  The “special pathways” receptor 
was developed to represent Native Americans, Hispanics, and other 
residents whose traditional living habits and diets could cause greater 
exposure to environmental contaminants than those experienced by the 
hypothetical “offsite resident.”  Foodstuffs and pathways of specific 
interest include ingestion of game animals, including consumption of 
some organ meats, nongame fish, native vegetation through use of Indian 
Tea (cota), surface water and incidental ingestion of soil and sediments 
in surface water and from swallowing inhaled dust, these pathways are 
in addition to the meat, milk, produce, water, and sediment consumption 
reflected in the “offsite resident” pathway assumption.  These pathways 
are described in detail in Appendix C of the SWEIS.

 This special pathways analysis was performed again for this SWEIS.  
Based on this analysis, it was determined that a person subsisting on such 
a diet would receive a higher dose than someone who subsisted on a less 
traditional diet but that the increase in risk as a result of these special 
pathways is not considered significant.  The annual dose to an individual 
who participated in all of the special pathways shown in Appendix C, 
Section C.1.4.2 would be between 4.5 and 10.7 millirem higher per year 
from these special pathways.  For comparison, the average resident of 
northern New Mexico receives a dose of approximately 400 millirem per 
year from background radiation sources.  Therefore, the average annual 
dose to those individuals subsisting on all of the special pathways would 
increase by between approximately 1.1 to 2.7 percent due to these special 
pathways.

 LANL’s environmental monitoring program includes sampling vegetation 
and soils on site and around LANL.  The results, reported in the annual 
Environmental Surveillance Reports that are available to the public, do not 
indicate contamination from LANL operations in offsite vegetation and 
soils.

303-2 Vehicles coming and going from LANL do not carry contamination 
with them.  Vehicles are not allowed to drive through radiation areas on 
the site and then exit the site without first ensuring that they are free of 
contamination.

Commentor No. 303:   Mr. and Mrs. Raymond Naranjo
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 Vehicles carrying radioactive materials are checked prior to leaving the 
site to ensure that the materials are packaged in accordance with DOT 
regulations and that radiation and contamination levels are below DOT 
requirements.

303-3 Emergency response facilities and equipment, trained staff, and effective 
interface and integration with offsite emergency response authorities and 
organizations support LANL’s emergency management system.  LANL 
staff maintains the necessary equipment and an Emergency Operations 
Center to respond to virtually any type of emergency, not only on the 
LANL site, but throughout the local community.  Chapter 4, Section 4.6.4, 
of the SWEIS describes the Los Alamos National Laboratory Emergency 
Management and Response Program.

303-4 NNSA notes the commentor’s concern about prioritizing cleanup 
before contemplating an expansion of LANL activities.  Since the 
early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and sites 
consolidated) such that only about 800 remain to be addressed (see 
Chapter 2, Section 2.2.6, of the SWEIS).  Appendix I of the SWEIS 
presents options and environmental analyses for conducting future 
remediation activities at LANL primarily related to the Consent Order 
that was entered into in March 2005.  NNSA intends to implement actions 
necessary to comply with the Consent Order regardless of whether it 
implements other actions analyzed in the SWEIS.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

Commentor No. 303 (cont’d):  Mr. and Mrs. Raymond Naranjo
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304-1 NNSA notes the commentor’s concerns about environmental 
contamination.  Waste minimization and pollution prevention efforts at 
LANL are summarized in Chapter 4, Section 4.9, of the SWEIS.  Chapter 2, 
Section 2.2.6 describes the progress that has been made in conducting 
environmental restoration at LANL.  Since the early 1990s, when LANL 
staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  Appendix I of the SWEIS presents 
options and environmental analyses for conducting future remediation 
activities at LANL, primarily related to the Consent Order that was entered 
into in March 2005.  Appendix I also summarizes several technologies 
for cleanup of soil, water, and air and references additional information 
about existing and emerging cleanup technologies.  Decisions about the 
appropriate levels of cleanup for sites subject to the Consent Order will be 
made by the New Mexico Environment Department using cleanup criteria 
documented in Section VIII of the Consent Order.  These criteria include 
standards for cleanup of soil, surface water, and groundwater, as well as 
standards for screening for ecological risks.  NNSA intends to implement 
actions necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed in the SWEIS.

Commentor No. 304 (cont’d):  Anonymous
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305-1 NNSA notes the commentor’s desire to have public health studies 
distributed by the local news media.  While it is not possible for NNSA 
to ensure that such reports are published in the local newspapers or 
written in easy to understand language, in the past, the LANL contractor 
has placed public health studies on its website to allow increased access 
to such reports.  For example, the Agency for Toxic Substances and 
Disease Registry released a public health assessment of LANL dated 
April 26, 2005.  This document is available on the LANL website at www.
lanl.gov/orgs/pa/newsbulletin/documents/LANL_PHA_042605.pdf.

305-2 NNSA notes that the commentor is not in favor of the expansion of LANL 
operations.  Chapter 5 of the SWEIS addresses the environmental impacts 
of LANL operations, including air and water quality.  LANL operations 
are in compliance with the air and water regulations that protect public 
health and the environment and, based on the SWEIS analysis, would 
continue to be in compliance under all proposed alternatives including the 
Expanded Operations Alternative.  There are areas of known or suspected 
contamination due to historical site operations at LANL.  In 2005, the 
State of New Mexico, NNSA and the University of California, as the 
LANL management and operating contractor, entered into a “Compliance 
Order on Consent” (Consent Order) that is currently being implemented 
to address the investigation and remediation of legacy environmental 
contamination at LANL.

Commentor No. 305:   Ray Naranjo

305-1

305-2
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306-1 NNSA understands that there are events unique to the Pueblos that could 
interfere with their participation in a public comment process.  NNSA 
believes that the process implemented for public input on the Draft 
LANL SWEIS provided reasonable accommodation for such events.  The 
comment period was extended from 60 to 75 days and people of northern 
New Mexico Pueblos, including the Pueblo of San Ildefonso, were invited 
to a special briefing on the Draft LANL SWEIS about 3 weeks after it was 
made available.  Refer to Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD for more information.

306-2 NNSA included the analyses of studies not sponsored by NNSA or DOE 
when appropriate and available.  For example, Chapter 4, Section 4.6.1.1 
includes discussion of the Public Health Assessment prepared by the 
Agency for Toxic Substances and Disease Registry and the Analysis of 
Exposure and Risks to the Public from Radionuclides and Chemicals 
Released by the Cerro Grande Fire at Los Alamos that was sponsored by 
the State of New Mexico.

306-3 NNSA notes the commentor’s desires regarding the mission of LANL.  
LANL scientists currently conduct research in areas such as renewable 
energy and global climate change, and support nonproliferation programs 
in addition to their efforts in support of LANL’s Stockpile Stewardship 
mission.  Refer to Section 2.3, Alternative Missions, of this CRD for more 
information.  NNSA does not consider compliance with the Consent Order 
to be optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Section 1.4 states that the 
NNSA Administrator could choose to implement the alternatives either in 
whole or in part and that NNSA intends to implement actions necessary 
to comply with the Consent Order regardless of whether it implements 
other actions analyzed for the Expanded Operations Alternative.  Refer 
to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information.

306-4 The SWEIS presents an independent assessment of public health impacts 
from contaminants in the LANL environment.  The Agency for Toxic 

Commentor No. 306 (cont’d):  Marian Naranjo
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Substances and Disease Registry is the Federal agency responsible (under 
the 1986 amendments to the Superfund law) for conducting Public Health 
Assessments at each site on the U.S. Environmental Protection Agency 
National Priorities List.  The Public Health Assessment is a relevant 
Federal agency study and it is therefore appropriate that the SWEIS 
acknowledge its conclusions.  The SWEIS does not rely on the Agency for 
Toxic Substances and Disease Registry Public Health Assessment in any 
specific way for its conclusions.  The Public Health Assessment examined 
data from 1980 through 2001 whereas the SWEIS includes and evaluates 
health data through 2005, and projects impacts over the next 5 years.  The 
Public Health Assessment was finalized and released August 31, 2006 
(ATSDR 2006).  As detailed in Appendix I to the final Public Health 
Assessment, U.S. Environmental Protection Agency comments on the 
draft were addressed by the Agency for Toxic Substances and Disease 
Registry in the final document.

306-5 NNSA recognizes the presence of volcanic activity as well as seismic and 
geologic features in and around LANL.  These are discussed in Chapter 4, 
Sections 4.2.2.2 and 4.2.2.3.  NNSA is conducting ongoing studies to 
update the large base of research in this area, with a focus on continuous 
improvement in understanding of the seismic setting at LANL.  An update 
to the seismic hazard analysis was completed in 2007.  Seismic activity at 
LANL is described in Chapter 4, Section 4.2.2.3 and in the 2007 seismic 
hazard analysis report (LANL 2007).  The estimated human health impacts 
from postulated facility accidents at LANL, including earthquakes, are 
described in Chapter 5, Section 5.12 and Appendix D, Section D.4.  These 
sections also include a discussion of the significance of the updated 
understanding of seismic hazard from the 2007 seismic hazard analysis 
report.

 The new geological information in the 2007 seismic hazard analysis report 
has been interpreted as indicating that the seismic hazard at LANL is 
greater than previously understood.  The relevance of the seismic hazard 
to facility accidents will undergo a rigorous and thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 
facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 
technically acceptable, provide a basis for continued safe operation of 
facilities.

Commentor No. 306 (cont’d):  Marian Naranjo
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 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns and 
take into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks. The results of these 
safety studies would be incorporated into facility design and operations to 
ensure protection of the health and safety of workers and the public.

306-6 Chapter 5, Section 5.11, of the SWEIS has been revised to include more 
information related to environmental justice concerns and why NNSA 
believes that no disproportionately high and adverse environmental 
impacts on minority and low-income populations would be expected to 
result from LANL operations.  Dose calculations were performed for 
the area surrounding Area G and the results are presented in Chapter 5, 
Tables 5–17 and 5–18, of the SWEIS.  As shown in these tables, the 
projected doses to the Maximally Exposed Individual and the General 
Public from normal LANL operations were very low under all of the 
alternatives and would not be expected to present a significant risk to 
individuals living nearby.  Refer to Section 2.11, Environmental Justice, of 
this CRD for more information.

306-7 Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding well construction, chromium contamination, and 
groundwater monitoring.

306-8 Efforts to consider LANL operational impacts with respect to “special 
pathways” were initiated in the 1990s through the LANL environmental 
cleanup project and the 1999 SWEIS.  The “special pathways” receptor 
was developed to represent Native Americans, Hispanics, and other 
residents whose traditional living habits and diets could cause greater 
exposure to environmental contaminants than those experienced by the 
hypothetical “offsite resident.”  Foodstuffs and pathways of specific 
interest include ingestion of game animals, including consumption of 
some organ meats, nongame fish, native vegetation through use of Indian 
Tea (cota), surface water and incidental ingestion of soil and sediments 
in surface water and from swallowing inhaled dust, these pathway are in 
addition to the meat, milk, produce, water, and sediment consumption 
reflected in the “offsite resident” pathway assumption.  These pathways 
are described in detail in Appendix C of the SWEIS.

Commentor No. 306 (cont’d):  Marian Naranjo

306-9
cont’d
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 This special pathways analysis was performed again for this SWEIS.  
Based on this analysis, it was determined that a person subsisting on such 
a diet would receive a higher dose than someone who subsisted on a less 
traditional diet, but that the increase in risk as a result of these special 
pathways is not considered significant.  The annual dose to an individual 
who participated in all of the special pathways shown in Appendix C, 
Section C.1.4.2, would be between 4.5 and 10.7 millirem higher per year 
from these special pathways.  For comparison, the average resident of 
northern New Mexico receives a dose of approximately 400 millirem per 
year from background radiation sources.  Therefore, the average annual 
dose to those individuals subsisting on all of the special pathways would 
increase by between approximately 1.1 to 2.7 percent due to these special 
pathways.

306-9 NNSA notes the commentor’s concerns regarding increased water use, 
pollutant emissions, and hazardous waste generation under the Expanded 
Operations Alternative, and suggestion that activities related to nuclear 
weapons production at LANL are not necessary.  Although the Expanded 
Operations Alternative would result in increased water usage, amounts of 
radioactive and chemical waste, air emissions, and wastewater discharges, 
as demonstrated in Chapter 5 of the SWEIS, these increases can be 
safely managed.  LANL’s projected water demands under the Expanded 
Operations Alternative would remain within LANL’s water use target 
ceiling as discussed in Chapter 5, Section 5.8.  Refer to Section 2.8, Water 
Use, of this CRD for more information on water use, available water 
rights, and water supply planning at LANL.  

 Chapter 2, Section 2.2.6, of the SWEIS describes progress made by NNSA 
in conducting its environmental restoration program at LANL.  Since 
the early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Continuation of cleanup activities at a pre-Consent Order level is included 
in the No Action Alternative, while actions necessary to comply with the 
Consent Order are evaluated under the Expanded Operations Alternative.  
As stated in Chapter 1, Section 1.4, of the SWEIS, however, NNSA 
intends to implement actions necessary to comply with the Consent Order 
regardless of whether it implements other actions analyzed under the 
Expanded Operations Alternative.  For more information about proposed 

Commentor No. 306 (cont’d):  Marian Naranjo
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Commentor No. 306 (cont’d):  Marian Naranjo

activities in support of the Consent Order, refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD.  

 Reference to a modern pit facility in the Draft SWEIS was in the context 
of ensuring that reasonably foreseeable future actions were addressed in 
accordance with the Council on Environmental Quality NEPA regulations 
regarding cumulative impacts.  In October 2006, NNSA issued a Notice 
of Intent to prepare a Supplement to the Stockpile Stewardship and 
Management Programmatic Environmental Impact Statement – Complex 
2030 (71 FR 61731).  In addition to announcing its intent to prepare a 
Supplemental Programmatic EIS to assess the environmental impacts 
from the continued transformation of the nuclear weapons complex, 
NNSA announced cancellation of the previously planned Supplemental 
Programmatic Environmental Impact Statement on Stockpile Stewardship 
and Management for a Modern Pit Facility (DOE/EIS-236-S2).  
Therefore, the Final SWEIS does not include analyses related to a modern 
pit facility.  Refer to Section 2.4, Modernization of the Nuclear Weapons 
Complex, of this CRD for more information.

306-10 NNSA recognizes that some processes, buildings and structures at LANL 
should undergo decontamination, decommissioning, and demolition.  
Many of the activities proposed in the SWEIS are meant to provide better 
and safer workplaces.  Appendix H evaluates the environmental impacts 
for decontamination, decommissioning, and demolition of processes and 
structures in TA-18, TA-21 and TA-54, Area G.  Some or all processes 
and structures in TA-18 may be relocated or removed from this technical 
area.  Processes and structures in TA-21 are proposed to be removed to 
allow remediation of material disposition areas and potential release sites 
in this area in compliance with a Consent Order.  Portions of TA-21 are 
also designated for conveyance to the Incorporated County of Los Alamos 
or to the U.S. Department of the Interior in trust for the Pueblo of San 
Ildefonso.  In TA-54, Area G, processes and structures associated with 
waste management operations are proposed to be removed or relocated to 
allow closure of MDA G in compliance with the Consent Order, as well as 
closure of certain other disposal units not subject to the Consent Order.
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307-1 NNSA thanks the people of the Pueblo of San Ildefonso for their continued 
involvement in the SWEIS preparation process and for the government-to-
government relationship enjoyed by NNSA and the Pueblo.  Pueblo issues 
and concerns were considered in the process of developing the SWEIS 
analysis; however, the NEPA compliance process, particularly as it relates 
to the SWEIS preparation effort, is not necessarily the appropriate venue 
for addressing Pueblo issues and concerns.  NNSA pledges to continue to 
work through its government-to-government relationship with the Pueblo 
of San Ildefonso to address members’ concerns.

Commentor No. 307:  Governor  James R. Mountain, 
 Pueblo San Ildefonso
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307-2 NNSA notes the commentor’s opinion that insufficient time was allowed 
for review of the Draft LANL SWEIS.  Responding to requests for 
additional review time, NNSA extended the comment period from the 
original 60 days to 75 days.  See additional discussion of the NEPA 
process in Section 2.2 of this CRD.

307-3 Expansion of low-level radioactive waste disposal into Zones 4 and 6 of 
Area G was analyzed in the 1999 SWEIS and a decision was issued in the 
Record of Decision for the 1999 SWEIS (64 FR 50797).  Therefore, use of 
Zones 4 and 6 for low-level radioactive waste disposal is included under 
the No Action Alternative in the new SWEIS.  NNSA is not revisiting that 
decision in this SWEIS.

307-4 NNSA notes the commentor’s opposition to disposing of decontamination, 
decommissioning, and demolition (DD&D) waste at TA-54, Area G.  As 
addressed in Chapter 5, Section 5.9.3, and Appendix H, Section H.2.3.2, 
low-level radioactive waste and nonradioactive construction debris 
would make up the majority of waste generated by TA-21 DD&D 
activities.  Low-level radioactive waste from DD&D activities may be 
disposed in TA-54 or sent offsite to DOE or commercial facilities.  The 
Record of Decision for the 1999 LANL SWEIS indicated that waste 
disposal operations in Area G would be expanded into Zones 4 and 6 
(64 FR 50797). No additional expansion of waste disposal capacity is 
addressed in this SWEIS. 

 As noted by the commentor, neither Section 3.3.2.2 nor Section 3.3.3.5 in 
Chapter 3, describes the disposition of DD&D wastes; rather, disposition 
of all waste types generated by DD&D activities at TA-21 is addressed in 
Section H.2.3.2.  Because Section 3.3.2.2 summarizes DD&D activities 
of TA-21 under the Expanded Operations Alternative, it does not provide 
details on DD&D wastes.  Similarly, because Section 3.3.3.5 summarizes 
the activities that would occur at the Pajarito Site under the Expanded 
Operations Alternative, it does not provide details on DD&D wastes.  
Also, the waste management discussion in Chapter 3, Section 3.6.2, only 
summarizes the cumulative impacts associated with waste generation.  
Additional details of the impacts of DD&D waste are provided in 
Chapter 5, Sections 5.9 and 5.13.

 Solid waste (defined in Appendix H, Section H.1.3.2 as construction, 
demolition, and sanitary waste) resulting from DD&D of TA-18 buildings 

Commentor No. 307 (cont’d):  Governor James R. Mountain, 
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and structures and all other DD&D activities would be disposed of 
offsite. After closure of the Los Alamos County Landfill, as discussed 
in Chapter 2, Section 2.3, there will be no onsite capability to dispose of 
solid waste. Therefore, the SWEIS assumes that all solid waste would be 
transported offsite.

 Regarding impacts to wetlands caused by DD&D of TA-21, the SWEIS 
does not refer to impacts to wetlands in Table S–5 of the Summary 
because there are no wetlands located in the area in which DD&D 
activities would be performed (ACE 2005). The reference to potential 
impacts to wetlands in the discussion of TA-21 in Section 5.5.3 was 
deleted in the Final SWEIS.

307-5 The SWEIS addresses the potential for health and safety risks to 
populations living in the potentially affected area surrounding LANL, 
including those residing on Tribal lands.  These environmental impacts, 
including those resulting from the LANSCE Refurbishment Project, are 
presented in Chapter 5, Section 5.6.1.3.  LANSCE operations historically 
have accounted for the majority of radioactive air emissions at LANL.  
Increased use of these facilities could increase air emissions.  An analysis 
of doses to minority and low-income populations was performed and it has 
been added to Section 5.11 of the SWEIS.  It confirmed that the largest 
doses under any of the alternatives would be received by the white (non-
Hispanic) population.

 Currently, these air emissions are monitored and LANSCE operations are 
discontinued when the resulting dose to the maximally exposed individual 
at LANL approaches the annual limit.  The maximally exposed individual 
for LANL is a hypothetical resident at the East Gate, north-northeast of 
LANSCE; at a distance of approximately 0.5 miles (800 meters).  Impacts 
to an individual in the direction of Tribal lands would be smaller than 
impacts to the maximally exposed individual because Tribal Lands are 
generally further away or located in a different direction.  For example, the 
closest Tribal Land to LANSCE would be on the San Ildefonso Pueblo due 
east of the site.

 To minimize the impact on the visual environment, refurbishment occurs 
within existing structures; none of the analyzed options included moving 
or removing LANSCE.  Appendix G, Section G.5.2.3, describes why those 
options are not feasible at this time.

Commentor No. 307 (cont’d):  Governor James R. Mountain, 
Pueblo San Ildefonso
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307-6 The Radiography Facility project would not be expected to result in any 
radiation dose to the public or, by extension, to any minority or low-
income populations; therefore, this issue was not addressed.  A discussion 
was added to Appendix G, Section G.6, of the SWEIS to clarify this 
project’s potential health impacts on the public.

307-7 The statement in Table S–11 of the Summary refers to the analyses 
included in the current SWEIS.  Note that the table is a summary of 
impacts associated with the proposal to build a new radiography facility 
in TA-55, as analyzed in Appendix G of the SWEIS.  The impacts of an 
accident at such a facility would be much smaller than the impacts of an 
accident at the Plutonium Facility Complex because of the smaller amount 
of radioactive material involved at any time.

307-8 The noted Summary of Impacts on page S-90 of the Draft Summary 
addresses the bounding of potential accident scenarios.  The descriptions 
in Appendix J, Section J.3.1 and Chapter 3, Section 3.1.1.7, indicate 
that the Off-Site Source Recovery Project is responsible for identifying, 
recovering, and storing excess and unwanted sealed radiological sources 
on behalf of NNSA in cooperation with the U.S. Nuclear Regulatory 
Commission.  The Off-Site Source Recovery Project intends to use 
commercial organizations and facilities for reuse, storage, or disposal 
when appropriate, and LANL facilities when commercial storage is not 
appropriate, until a final disposal pathway is determined.  As noted in the 
definition, because sealed sources consist of radioactive material contained 
within a sealed capsule, no potential for contamination exists during 
normal operations.  The sealed sources are stored in TA-54, the Chemistry 
and Metallurgy Research Building, or other facilities that are designed to 
protect public health and the environment in the event of an accident.

307-9 NNSA notes the commentor’s concern that increased pit production would 
increase the likelihood of an accident.  This SWEIS analyzes a spectrum 
of accidents that represents and bounds potential accidents.  In the event 
of an accident that is not explicitly addressed in the SWEIS, there is 
reasonable assurance that the impacts to workers and the public would be 
no greater than those that have been analyzed.  Due to limitations on the 
amount of material allowed to be processed at one time and the amount 
of material allowed to be stored in a specific location where it would 
be potentially available for release (material at risk), there would be no 
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discernable difference in the potential impacts of the bounding accidents 
for the two pit production levels.  Moreover, increasing the pit production 
rate from 20 pits per year to up to 80 would not require development of 
any new processes.  The estimated human health impacts from postulated 
facility accidents, including earthquakes, are described in Chapter 5, 
Section 5.12, of the SWEIS.

307-10 Replacement of the CMR Building with a new building at TA-55 was 
addressed in the Final Environmental Impact Statement for the Chemistry 
and Metallurgy Research Building Replacement Project at Los Alamos 
National Laboratory, Los Alamos, New Mexico (DOE/EIS-0350) 
(DOE 2003c), published in November 2003.  Chapter 4 of that EIS 
addressed the environmental impacts of co-locating CMR activities at 
TA-55 with facilities already operating there.  Volume II of the 1999 
SWEIS addressed the alternatives for expanding low-level waste disposal 
capacity in a separate impacts analysis, and the impacts of operating 
Zone 4 in TA-54 were included in the main body of the 1999 SWEIS.  In 
addition, the purpose of a SWEIS is to identify and assess the individual 
and cumulative impacts of ongoing and reasonably foreseeable actions 
at a DOE site, as required by DOE’s NEPA implementing procedures.  
Thus, the impacts analyses in Chapter 5 of the current SWEIS present the 
cumulative effects of all ongoing and proposed LANL activities.

307-11 Efforts to consider LANL operational impacts with respect to “special 
pathways” were initiated in the 1990s through the LANL environmental 
cleanup project and the 1999 SWEIS.  This special pathways analysis was 
performed again for the current SWEIS.  The special pathways receptor 
was developed to represent Native Americans, Hispanics, and other 
residents whose traditional living habits and diets could cause greater 
exposure to environmental contaminants than those experienced by the 
hypothetical offsite resident.  Foodstuffs and pathways of specific interest 
include ingestion of game animals, including consumption of some organ 
meats, nongame fish, native vegetation through use of Indian Tea (cota), 
surface water and incidental ingestion of soil and sediments in surface 
water and from swallowing inhaled dust, these pathways are in addition to 
the meat, milk, produce, water, and sediment consumption reflected in the 
“offsite resident” pathway assumption.  These pathways are described in 
detail in Appendix C of the SWEIS.

Commentor No. 307 (cont’d):  Governor James R. Mountain, 
Pueblo San Ildefonso

307-12
cont’d

307-4
cont’d
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Commentor No. 307 (cont’d):  Governor James R. Mountain, 
Pueblo San Ildefonso

 Based on the SWEIS analysis, it was determined that a person subsisting 
on such a diet would receive a larger dose than someone who subsisted 
on a less traditional diet, but that the increase in risk as a result of these 
special pathways is not considered significant.  The annual dose to an 
individual who participated in all of the special pathways shown in 
Appendix C, Section C.1.4.2, of the current SWEIS would be between 
4.5 and 10.7 millirem higher per year than the annual dose to the average 
offsite resident whose diet did not consist of game and locally grown 
produce.  For comparison, the average resident of northern New Mexico 
receives a dose of approximately 400 millirem per year from natural 
background radiation sources.  Therefore, the average annual dose to 
a person subsisting on all of the special pathways would increase by 
approximately 1.1 to 2.7 percent.

 The environmental justice evaluation discussed in Chapter 5, Section 5.11, 
of the current SWEIS also considered the possible effects on the 
population residing within 50 miles (80 kilometers) of LANL from 
additive doses resulting from the grouping of various LANL facilities, 
particularly on individuals living closest to the highest dose facility.  
For example, the maximally exposed individual for the entire site was 
determined to be a hypothetical resident at the East Gate north-northeast 
of LANSCE at a distance of 0.5 miles (800 meters) when the dose from 
LANSCE was added to the dose from other LANL facilities (refer to 
Section 5.6, Table 5–17).  An analysis also was done to determine the 
dose to a maximally exposed individual near TA-54 resulting from the 
waste facilities at TA-54 in combination with the doses from all other 
facilities that could contribute to the offsite dose.  This analysis concluded 
that the estimated dose to a maximally exposed individual near TA-54 
was smaller than the estimated dose to the maximally exposed individual 
living north of LANSCE.  Similarly, the collective dose to the general 
population residing within 50 miles (80 kilometers) of TA-54 was smaller 
than the collective dose to the general population residing within 50 miles 
(80 kilometers) of LANSCE.  For additional information on doses to low-
income and minority populations, see the additions made to Section 5.11 
of the SWEIS.  Dose calculations were performed for the facilities shown 
in Table 5–16, and the results are presented in Section 5.6, Tables 5–17 
and 5–18.  As shown, the projected doses to the maximally exposed 
individual and the public from normal LANL operations were very low 
under all of the alternatives and would not be expected to present a 
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significant risk to the population living nearby, regardless of their income 
level or whether they are a minority population.

307-12 In October 2006, NNSA issued a Notice of Intent (71 FR 61731) to 
prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 
(Complex 2030 SEIS) (DOE/EIS-0236-S4) to assess the environmental 
impacts of continued transformation of the nuclear weapons complex.  
In addition to this announcement, NNSA announced cancellation of the 
previously planned Supplemental Programmatic Environmental Impact 
Statement on Stockpile Stewardship and Management for a Modern 
Pit Facility (DOE/EIS-236-S2).  The Final SWEIS does not include a 
proposed modern pit facility at LANL; thus, the potential doses associated 
with this facility are no longer included in the cumulative impacts section 
in Chapter 5.

Commentor No. 307 (cont’d):  Governor James R. Mountain, 
Pueblo San Ildefonso
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308-1 NNSA notes the commentor’s opposition to increasing the levels of 
plutonium present at LANL.  Chapter 5 of the SWEIS addresses the 
environmental impacts of LANL operations including impacts on air 
and water quality.  As reported in the 2005 Annual Site Environmental 
Surveillance Report (LANL 2006g), LANL operations are in compliance 
with the air and water regulations for protection of public health and the 
environment, and, based on the SWEIS analyses, would continue to be 
in compliance under all proposed alternatives including the Expanded 
Operations Alternative.  As discussed in Chapter 2, Section 2.2.6, of 
the SWEIS there are areas of known or suspected contamination due to 
historical site operations at LANL.  In 2005, the State of New Mexico, 
NNSA and the University of California, as the LANL management and 
operating contractor, entered into a Consent Order that is currently being 
implemented to address the investigation and remediation of legacy 
environmental contamination at LANL.

Commentor No. 308:   Mauna W. Richardson

From: Mauna Richardson [mailto:mauna@newmexico.com] 
Sent: Wednesday, September 20, 2006 1:29 PM 
To: LANL_SWEIS 
Subject: increase of plutonium 

Sirs: 
Who is the enemy?  Your neighbors?  Why risk the health of our children by 
increasing the levels of plutonium? I am not a scientist, but I know that many 
people are being made ill by the levels of pollutants that we have to live with now.  It 
does not make sense to increase any pollutants until we know how to cleanse the 
environment with what is present now. 
For the sake of your neighbors, the environment, and yes, the generations to follow: 
Do NOT Increase the plutonium levels. 

Sincerely, 
Mauna W. Richardson 
P O Box 667 
La Madera, NM 87539 

308-1
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309-1 NNSA notes the commentor’s concern with regard to safe handling of 
nuclear materials.  Chapter 4, Section 4.6, of the SWEIS presents detailed 
data on public and worker health related to cancer incidence rates, 
radiation dose, occupational injuries and illnesses, and LANL emergency 
management and response.  In addition, the final LANL Public Health 
Assessment, issued on August 31, 2006 by the U.S. Department of Health 
and Human Services Agency for Toxic Substances and Disease Registry, 
shows that, “…there is no evidence of contamination from LANL that 
might be expected to result in ill health to the community,” and “…overall, 
cancer rates in the Los Alamos area are similar to cancer rates found in 
other communities” (ATSDR 2006).  For more information related to this 
comment, refer to Section 2.6, Offsite Contamination, of this CRD.

309-2 NNSA notes the commentor’s statements.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information about stockpile stewardship.  Chapter 4 of the SWEIS, 
and annual environmental surveillance reports for LANL (www.lanl.
gov/environment/all/esr.shtml) provide information on the presence of 
contaminants in the environment around LANL.

Commentor No. 309:   Bob Kinsey

From: ROBERT KINSEY [mailto:kinsey_65@msn.com] 
Sent: Wednesday, September 20, 2006 1:27 PM
To: LANL_SWEIS
Subject: Comments for the record

Having had lived south and down wind of Rocky Flats for thirty- odd years,  it is clear 
to me the DOE and all US Nuclear lab/production entities are incapable of handling 
nuclear materials in a way safe for the environment and human health.  The addition 
of secrecy to the operation permits both carelessness and a demonic spirit that 
comes from inordinate power.
Specifi cally, I understand that the SWEIS approval  will quadruple plutonium pit 
production, double the generation of radioactive bomb-making wastes, and more 
than double storage capacity of weapons-grade “special nuclear materials,
primarily plutonium”, to 7.3 tons.  No one really knows what to do with the mega tons 
of plutonium and uranium waste we currently have.  Nor do they know how to secure 
the collections  of it around the world from people who are tempted to use it to level 
the power-playing fi eld in terms of either dominance or resistance to dominance.  
Plutonium waste from production  has shown up in depleted uranium ordinance that 
is fi red on US battlefi elds. The US environment is already awash in bomb-grade 
plutonium pits that are not degrading and do not need replacement if ever they 
needed built in the fi rst place.  Our “national defense” budget is so out of control that 
DOE managers will fi nd arguments that in order to save money we cannot afford  
manage the waste safely.  Already cleanup levels are compromised in the interests of 
“fi scal restraint” and areas are declared “wildlife” preserves that have high level waste 
slightly below very erode-able surfaces.  I am told traces of Plutonium escaped in 
the forest fi res around Los Alamos and have appeared in the Rio Grande.  So Right!   
We need to approve more of this folly.  I don’t think so!!! 

Bob Kinsey
XXX-XXX-XXXX
www.thecoloradocoalition.org
kinsey_65@msn.com
“all human beings are born free and equal in dignity and rights.  They are endowed 
with reason and conscience and should act towards one another in a spirit of 
brotherhood and sisterhood”  Art. 1, Universal Declaration of Human Rights

309-1

309-2
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310-1 NNSA notes the commentor’s opposition to the SWEIS alternatives, 
especially the increased production of plutonium pits proposed in the 
Expanded Operations Alternative.  NNSA has reviewed the pit lifetime 
studies and concluded that degradation of the plutonium in pits would not 
affect warhead reliability for a minimum of 85 years.  The analysis in the 
LANL SWEIS, however, is still valid and provides a bounding scenario in 
which up to 80 pits per year could be produced.  This potential production 
rate provides NNSA with flexibility in meeting its stockpile stewardship 
mission while accounting for changing geopolitical conditions.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

310-2 Operations at LANL that support NNSA’s mission to ensure a safe 
and reliable nuclear stockpile do not violate the Treaty on the Non-
Proliferation of Nuclear Weapons.  Stockpile stewardship capabilities 
at LANL are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives and are likely to remain important in 
future arms control negotiations as the Nation further reduces its overall 
stockpile size.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.

Commentor No. 310:   Penelope McMullen, SL, 
New Mexico Justice and Peace Coordinator,  Loretto Community

From: Penny McMullen [mailto:pmsl@cnsp.com] 
Sent: Wednesday, September 20, 2006 1:08 PM 
To: LANL_SWEIS 
Subject: draft SWEIS 

Ms. Elizabeth Withers, EIS Document Manager, U.S. DOE/NNSA Los Alamos Site 
Offi ce 
528 35th Street 
Los Alamos, New Mexico, 87544-2201. 

Sept. 19, 2006 

Dear Ms. Elizabeth Withers: 
On behalf of the Loretto Community, I respectfully submit the following comments 
on the draft Site-Wide Environmental Impact Statement (dSWEIS) for Continued 
Operation of the Los Alamos National Laboratory (LANL).  
The Loretto Community of nearly 600 members strongly opposes both the Expanded 
Operations Alternative and the misleading “No Action Alternative.” 
The Vatican’s statement to the United Nations delivered by Archbishop Renato 
Martino in 1997 declared that “Nuclear weapons are incompatible with the peace we 
seek for the 21st century.... They cannot be justifi ed and deserve condemnation.”  In 
1979 the Loretto Community committed to working for nuclear disarmament “as an 
urgent moral imperative” because of the harm nuclear production causes to workers 
and environment, even if never used.
Therefore, we especially oppose the proposal to produce up to 80 plutonium pits per 
year, quadrupling the current number allowed.   The Department of Energy claims 
that new pits are necessary to replace aging pits.  However, studies show  that 
the pits improve with age and last for many decades, so the proposed increased 
production is unnecessary and a waste of taxpayer funds.
The United States, along with 187 other nations, ratifi ed the Non-Proliferation 
Treaty (NPT) in 1970, committing us to work toward total elimination of our nuclear 
arsenals.  The dSWEIS “Preferred Alternative” of expanded operations violates that 
treaty obligation.  
Increasing our own production of plutonium pits when it is unnecessary leads many 
Americans as well as governments around the world to conclude that the United 
States is really gearing up to produce more nuclear weapons in violation of the NPT. 
Continuing our nuclear production also encourages other nations to develop and 

310-1

310-1
cont’d

310-2
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310-3 In October 2006, NNSA issued a Notice of Intent to prepare a 
Supplement to the Stockpile Stewardship and Management Programmatic 
Environmental Impact Statement – Complex 2030 (Complex 2030 SEIS) 
(DOE/EIS-0236-S4) to assess the environmental impacts of the continued 
transformation of the nuclear weapons complex (71 FR 61731).  In 
addition to this announcement, NNSA announced cancellation of the 
previously planned Supplemental Programmatic Environmental Impact 
Statement on Stockpile Stewardship and Management for a Modern Pit 
Facility (DOE/EIS-236-S2).  Therefore, the Final LANL SWEIS does not 
include analysis of a modern pit facility.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, and Section 2.4, Modernization of 
the Nuclear Weapons Complex, of this CRD for more information.

310-4 NNSA notes the commentor’s opinion regarding the environmental 
impacts associated with nuclear weapons even if they are never used.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information related to this comment.

310-5 LANL’s projected water demands under the Expanded Operations 
Alternative would remain within LANL’s water use target ceiling of 
542 million gallons (2,050 million liters) per year.  Refer to Section 2.8, 
Water Use, of this CRD for more information on LANL’s water use, 
available water rights, and water supply planning.

310-6 The water quality standards in Chapter 4, Tables 4–7 and 4–9, were 
updated to reflect standards recently issued by the New Mexico Water 
Quality Control Commission.  The new standards have not yet been 
approved by the EPA; however, they are used in the LANL 2005 
Environmental Surveillance Report (LANL 2006g) and this SWEIS to 
evaluate water quality data.  As Table 4–7 demonstrates, LANL surface 
water data was compared to a variety of legally applicable standards 
to identify contaminants and data trends that could indicate a need for 
corrective actions.

 As described in Chapter 4, Section 4.3.2, past waste disposal practices at 
LANL have contaminated the shallow groundwater that, in turn, has the 
potential to contaminate portions of the regional aquifer under the Pajarito 
Plateau.  Waste disposal in the past was conducted in a manner consistent 
with standards at that time.  As standards have evolved, waste disposal 

continue their own nuclear programs, thus promoting proliferation.  The majority 
of citizens both in the U.S. and around the world support nuclear disarmament. 
Instead of adding to nuclear proliferation, we could lead the world in eliminating these 
weapons of mass destruction.
In the draft SWEIS, DOE analyzes the cumulative impacts of the Expanded 
Operation Alternative, including as a potential future consequence the construction of 
a Modern Pit Facility (MPF) that would be capable of producing 450 pits per year at 
LANL.  This is contrary to the will of the American people and Congress.  Congress 
denied funding for a MPF after many citizens opposed that plan during the 2003 
hearings.
Nuclear weapons have not been able to stop terrorism.  Instead, they make our 
nuclear sites more susceptible to terrorism.  Rather than making us safer, we are less 
safe because of them.
Nuclear weapons make us less safe in other ways, also.  Every step of production, 
from mining to transportation, testing, producing and storing waste, causes harm to 
the workers and environment.  Even if the weapons are never used, we are harming 
and sometimes killing ourselves in the name of defense!
LANL is located in a semi-desert region, yet the proposed expanded activities will 
increase water usage by LANL and the County of Los Alamos above the amount 
allotted to it from the regional aquifer. Also, DOE did not use the most current water 
quality standards when assessing impacts in this draft SWEIS. Residents of Los 
Alamos County obtain 100% of their drinking water from the regional aquifer below 
LANL, and contaminants have been found in the regional aquifer, including fast-
moving perchlorate, a chlorine-based chemical that interferes with thyroid function.  
LANL discharges approximately 163 million gallons per year of industrial and sanitary 
effl uent into the canyon systems which fl ow into the Río Grande, from which several 
communities hope to divert water for drinking, including Santa Fe and Albuquerque.  
DOE is not monitoring 1,405 sites that have the potential to release contaminants 
into surface water from storms and snow melt.
Facilities that began operations prior to December 31, 1988, have been granted 
“grandfather” status  allowing them to emit toxic air pollutants although newer 
facilities cannot -- LANL has many of these grandfathered facilities.  DOE 
recommends increasing activities at the Los Alamos Neutron Science Center, which 
has the highest amount of radionuclide air emissions, with a long history of technical 
problems resulting in increased emissions.  The citizens of northern New Mexico 
do not want any more radioactive emissions released into the air that we breathe or 
spread onto our organic gardens.

Commentor No. 310 (cont’d):  Penney McMullen, SL, 
New Mexico Justice and Peace Coordinator, Loretto Community

310-2
cont’d

310-3

310-4

310-5

310-6

310-7
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practices have evolved with them.  Future disposal of waste would be 
performed in compliance with currently applicable regulations.  

 As described in Appendix F, according to the statistical analysis performed 
for the SWEIS, perchlorate levels at most LANL locations are below 
EPA’s No Observed Effect Level and the New Mexico screening level.  
Only Mortandad and Pueblo Canyons exceed the New Mexico limit, and 
only Mortandad Canyon exceeds EPA’s No Observed Effect Level.  The 
LANL annual environmental surveillance reports (available at www.lanl.
gov/environment/all/esr.shtml) should be consulted to obtain data about 
actual detection of contaminants in environmental media around LANL.

 Effluents from LANL facilities are discharged in accordance with an 
NPDES permit that establishes limits on the volume and quality of the 
discharge.  As discussed in Chapter 4, Section 4.3.1.2, of the SWEIS, over 
the past 6 years, LANL has had a very good record of complying with 
permit conditions, which are set to protect health and safety.  Under all 
alternatives, NNSA would continue to meet permit conditions designed to 
protect water resources at LANL.

 NNSA does not agree with the commentor’s statement that there are 
over 1,400 unmonitored discharge sites.  As described in Chapter 4, 
Section 4.3.1.3, NNSA managed stormwater runoff from its solid waste 
management units under a Multisector General Permit Program, and then 
transitioned toward management under an individual NPDES industrial 
activity permit.  Refer to the SWEIS for more detail.

 In addition, NNSA operates a monitoring program (described in Chapter 4, 
Section 4.3.1.5) to detect contamination resulting from past and current 
practices.  LANL staff evaluates and takes corrective action to mitigate 
such contamination in groundwater and surface waters in accordance with 
applicable regulations and agreements.

 NNSA intends to continue safely managing waste and conducting 
environmental restoration activities at LANL as it carries out its missions.  
Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding groundwater and surface water contamination and 
groundwater monitoring.

The Defense Nuclear Facilities Safety Board (DNFSB) has often reported that some 
LANL operations are chronically unsafe, and that many safety issues at LANL remain 
unresolved. LANL is not in compliance with DOE and DNSFB safety regulations and 
recommendations, and some LANL facilities are up to six years behind on preparing 
and submitting their safety documentation to DOE.  Such lack of compliance poses 
an unacceptable risk to workers, the public and the environment.  The dSWEIS 
should resolve all the safety issues raised by the DNSFB.
LANL lies on three major fault lines. A 2006 seismic hazard study is due to be 
released this year and it was premature for DOE to issue the draft SWEIS without 
this information. Geological studies show that the most recent seismic incident 
occurred 2,000 years ago and there is a pattern of seismic activity every 2,000 years, 
suggesting that one is due at any time.  The draft SWEIS has not incorporated this 
data into their hazard analysis.  The dSWEIS should have waited to incorporate that 
report.
Increased plutonium pit production would nearly double the waste produced, yet 
cleanup plans in the dSWEIS are inadequate.  LANL can’t keep up with its current 
waste -- approximately 40,000 drums have been sitting above-ground in fabric tents 
for years awaiting shipment to the only existing depository for such waste, the Waste 
Isolation Pilot Plant (WIPP).   
DOE should make permanent disposal of existing waste a priority, rather than 
continue to generate more. If DOE were to implement the expansion plans plus 
needed cleanup of the major waste sites at LANL, they would generate so much 
radioactive waste that there would not be enough space both at LANL and at WIPP 
for the disposal of all this waste -- what do they plan to do with all this extra waste?
The “cap and cover” option is not acceptable for unlined waste dumps because 
contaminants can and have leaked to the aquifer.  LANL documents conclude that 
cleaning up to residential or unrestricted use standards would be “prohibitively 
expensive.” Long-term protection of future generations should be the measure for 
cleanup, not fi nancial considerations.  The funds for LANL’s expansion should be 
diverted for comprehensive cleanup, and no more waste should be generated until all 
existing waste is safely disposed.
In addition, the comment period for the dSWEIS has not been adequate.  The 
comment period should have not started until all of the documents (about 700!) 
referenced in the dSWEIS have been made fully available for interested  citizens to 
review.  Expecting people to travel to reading rooms to study hundreds of documents 
is unreasonable and unjust.

Commentor No. 310 (cont’d):  Penney McMullen, SL, 
New Mexico Justice and Peace Coordinator, Loretto Community

310-8

310-9

310-10

310-11

310-12
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310-7 All LANL operations, regardless of when they began, comply with 
applicable state (New Mexico Air Quality Control Act) and Federal 
(Clean Air Act, Toxic Substances Control Act) laws and regulations and 
have valid permits, as described in Chapter 6 of the SWEIS.  The LANL 
contractor complies with its Clean Air Act, Title V, operating permit, 
including requirements for monitoring air pollutant emissions from 
sources at LANL and associated recordkeeping.  Current air sampling 
programs at LANL include ambient nonradiological air monitoring, an 
ambient radiological air sampling network called AIRNET, and stack 
sampling for radionuclides, as described in Chapter 4, Sections 4.4.2.3 and 
4.4.3.1.  The LANL contractor evaluates the results from these programs 
and changes the sampling locations and constituents as appropriate.  
LANSCE operations historically have accounted for the majority 
of radionuclide air emissions at LANL.  As discussed in Chapter 5, 
Section 5.6.1.1, if necessary, administrative controls have been established 
at LANSCE that regulate beam operations as emissions levels increase.  
These controls require operational changes to prevent the generation 
of excessive radioactive air emissions, so that the maximum dose to 
the maximally exposed offsite individual from air emissions would be 
7.5 millirem or less per year to ensure compliance with the 40 CFR Part 61 
(National Emission Standards for Hazardous Air Pollutants) limit of 
10 millirem per year.

310-8 The Defense Nuclear Facilities Safety Board does not regulate or authorize 
operation of facilities at LANL.  Its function, as mandated by Congress, 
is to provide independent safety oversight of the NNSA nuclear weapons 
complex.  The Defense Nuclear Facilities Safety Board reviews safety 
issues at NNSA nuclear weapons complex facilities, prepares reports 
detailing the conclusions of the reviews and submits the reports to NNSA.  
NNSA and LANL regularly review the Defense Nuclear Facilities Safety 
Board reports and respond with commitments to update and improve 
the safety basis documentation.  The Los Alamos Site Office Safety 
Authorization Basis Team is responsible for developing and approving 
adequate controls to support safe operations at LANL.  NNSA authorizes 
all LANL facility operations based on the acceptability of existing relevant 
safety documentation.  Resolution of safety issues raised by the Defense 
Nuclear Facilities Safety Board is not within the scope of the SWEIS.  
For more information related to this comment, refer to Section 2.13, 
Recommendations of the Defense Nuclear Facilities Safety Board, of this 
CRD.

Finally, LANL’s mission needs change to focus on research and development of 
real global human needs such as renewable energy, reversing global warming, and 
creating technologies that minimize impacts to the air, soil, water, and public and 
environmental health.  
The SWEIS should consider the other alternatives suggested by citizens during 
the scoping process, in particular (1) the development of national clean energy 
independence and (2) the option of ceasing nuclear weapons work.  The dSWEIS 
states that ceasing nuclear weapons work “is not a reasonable alternative” but we 
are convinced that it is the only reasonable alternative, and can be combined with 
the green alternative.  Contrary to statements in the dSWEIS, ceasing nuclear 
weapons work would support nonproliferation efforts.  As stated above, nuclear 
weapons do not stop terrorism and we would be more secure without them.  DOE 
and LANL spokespersons frequently declare that they are only following the dictates 
of Congress, but the reality is that DOE and LANL fi rst make the request to Congress 
before Congress “mandates.”
It is time for the United States to utilize the great minds at LANL to develop avenues 
for seeking peace that do not use weapons of mass destruction.  We could instead 
lead the world in cooperative efforts to ensure that everyone has suffi cient food, 
housing, medical care, meaningful employment and renewable energy sources.
Thank you for your attention to these comments. 
Sincerely, 
Penelope McMullen, SL 
NM Justice and Peace Coordinator 
Loretto Community 
113 Camino Santiago 
Santa Fe, NM 87501 
XXX-XXX-XXXX
pmsl@cnsp.com 

Commentor No. 310 (cont’d):  Penney McMullen, SL, 
New Mexico Justice and Peace Coordinator, Loretto Community

310-13
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310-9 To the extent possible, the most recent technical documents were 
considered in the Final SWEIS analyses.  Information currently under 
development, and thus, unavailable for use in the Final SWEIS, will be 
considered as it becomes available and, in accordance with the NEPA 
compliance process, the SWEIS impact analyses will be reviewed and 
supplemented as necessary based on the newly available information.  An 
update to the seismic hazard analysis was completed in 2007.  Seismic 
activity at LANL is described in Chapter 4, Section 4.2.2.3 and in the 
2007 seismic hazard analysis report (LANL 2007).  The estimated human 
health impacts from postulated facility accidents at LANL, including 
earthquakes, are described in Chapter 5, Section 5.12 and Appendix D, 
Section D.4.  These sections also include a discussion of the significance 
of the updated understanding of seismic hazard from the 2007 seismic 
hazard analysis report.

 The new geological information in the 2007 seismic hazard analysis report 
has been interpreted as indicating that the seismic hazard at LANL is 
greater than previously understood.  The relevance of the seismic hazard 
to facility accidents will undergo a rigorous and thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 
facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 
technically acceptable, provide a basis for continued safe operation of 
facilities.

 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns and 
take into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks. The results of these 
safety studies would be incorporated into facility design and operations to 
ensure protection of the health and safety of workers and the public.

310-10 Although a pollution prevention and waste minimization program has 
been instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), 
operation of LANL in support of NNSA’s core missions will generate 
waste that NNSA intends to manage safely as it continues to address 
existing stored waste.  Nearly all of the stored waste at LANL consists 
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of legacy transuranic waste that is stored within aboveground domes in 
TA-54.  Most of this waste was originally stored below grade, but was 
retrieved and placed in an aboveground, inspectable configuration as 
required by the New Mexico Environment Department.  NNSA is working 
to prepare all stored and newly generated transuranic waste for shipment 
to WIPP.  Shipments to WIPP have increased significantly over the past 
several years.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

310-11 Determining funding priorities is not within the scope of the SWEIS, 
which evaluates the environmental impacts of the Proposed Action and 
alternatives.  NNSA intends to conduct activities at LANL consistent 
with its national security mission while continuing safe management of 
the waste it generates along with environmental restoration activities.  
NNSA expects that solid wastes, hazardous wastes, and mixed low-level 
radioactive wastes would be disposed of in offsite disposal facilities, and 
that legacy and newly generated transuranic wastes would be disposed 
of in WIPP or its replacement facility.  Disposal of low-level radioactive 
wastes may occur in onsite and offsite disposal facilities.  

 Appendix I of the SWEIS presents environmental analyses and options 
for conducting remediation activities at LANL that are primarily related to 
the Consent Order entered into in March 2005.  Decisions about cleanup 
of contaminated sites that are subject to the Consent Order requirements 
will be made by the New Mexico Environment Department.  To arrive at 
a remediation decision, several alternative remedies are considered, such 
as containment in place, treatment, or removal.  Any selected remedy 
must protect human health and the environment and must attain specified 
cleanup standards, including those for groundwater and surface waters.  
If the site is to remain under DOE ownership, then cleanup standards 
commensurate with restricted type of land use may be used as long as 
offsite areas are protected.  If the site is to be released for unrestricted 
public access, then it would need to meet appropriate cleanup standards.  
NNSA intends to implement actions necessary to comply with the Consent 
Order regardless of whether it implements the other actions analyzed in 
the SWEIS.  Refer to Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD for more 
information.

Commentor No. 310 (cont’d):  Penney McMullen, SL, 
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310-12 NNSA originally established a 60-day comment period.  In response to 
requests for additional time, the comment period was extended to 75 days.  
NNSA recognizes that, in light of the electronic capabilities now available, 
commentors would like the references to be available on the Internet.  
For security reasons, NNSA exercises caution when making decisions 
about posting documents on its website.  Consistent with established 
practice, NNSA made the Draft LANL SWEIS and the reference material 
available for public review in DOE Public Reading Rooms located in Los 
Alamos, Santa Fe, and Albuquerque, New Mexico.  Refer to Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for more 
discussion.

310-13 Chapter 3, Section 3.5, of the SWEIS discusses NNSA’s decision not to 
analyze a “Greener Alternative” in the SWEIS.  A “Greener Alternative” 
was analyzed in the 1999 SWEIS, but was not selected for implementation.  
NNSA does not believe, 7 years later, that a “Greener Alternative” is 
reasonable for future operation of LANL to meet its mission as directed by 
Congress and the President, and has identified the Expanded Operations 
Alternative as its Preferred Alternative.  In addition to LANL’s primary 
mission of supporting the Stockpile Stewardship Program, however, 
research is conducted in areas promoted by the commentor.  These 
research areas are part of current operations; as such, they are included 
in the SWEIS under the No Action Alternative.  These activities would 
continue to be conducted at LANL regardless of the alternative selected.  
Refer to Section 2.3, Alternative Missions, of this CRD for more 
information.

Commentor No. 310 (cont’d):  Penney McMullen, SL, 
New Mexico Justice and Peace Coordinator, Loretto Community
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311-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative and concerns about proliferation of nuclear weapons.  The 
potential environmental, health, and safety impacts of the continued 
operation of LANL under the three proposed alternatives are analyzed 
in Chapter 5 of the SWEIS, including management of radioactive and 
chemical wastes, monitoring of air emissions, and treatment or monitoring 
of wastewater discharged through NPDES-permitted outfalls.  The 
commentor is correct that the Expanded Operations Alternative would 
result in larger amounts of radioactive and chemical waste as well as 
increased air emissions and wastewater discharges but as demonstrated 
in the SWEIS, these increases can be safely managed.  It should be noted 
that treated effluents do not normally flow directly into the Rio Grande, 
although surface waters may reach the river a few times a year during 
large precipitation events.  Refer to Section 2.6, Offsite Contamination, of 
this CRD for more information.

311-2 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production, proposed new projects or activities, increased 
operational levels, or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS, defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Chapter 1, Section 1.4, 
states that the NNSA Administrator could choose to implement the 
alternatives either in whole or in part, and that NNSA intends to 
implement actions necessary to comply with the Consent Order regardless 
of whether it implements other actions analyzed for the Expanded 
Operations Alternative.  Refer to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for more information.

311-3 Although Appendix I of the SWEIS evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions about 
environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the New Mexico 
Environment Department for the Consent Order, and of DOE.  To arrive 
at a decision about remediating a contaminated site, several alternative 
remedies may be considered such as containment in place, treatment, 
or removal.  Any remedy selected for a site requiring environmental 

Commentor No. 311:   Perry Jasper

From: Perry Jasper [mailto:fotoman@copper.net] 
Sent: Wednesday, September 20, 2006 10:07 AM 
To: LANL_SWEIS 

Subject: Expanded Operations Alternative 

Ms. Elizabeth Withers, EIS Document Manager Los Alamos Site Offi ce National
Nuclear Security Administration U.S. Department of Energy
538 35th Street 
Los Alamos, New Mexico, 87544-2201 

Dear Ms. Withers, 
I oppose the preferred Expanded Operations Alternative suggested for future 
operations at Los Alamos National Laboratory (LANL) as proposed in the draft 2006 
Site-Wide Environmental Impact Statement (SWEIS).  
The proposed Expanded Operations will increase nuclear weapons design and 
research and therefore generate more waste and increase air emissions and 
discharges to surface and ground waters that fl ow to the RÌo Grande.
I object to the fact that increased cleanup was only included in the Expanded 
Operations and not part of the No Action and Reduced Operations Alternatives.  
Compliance with the New Mexico Environment Department (NMED)/LANL Consent 
Order for cleanup at LANL by 2015 should not be made optional nor be tied the 
expansion of activities which threaten public health and the environment.  Increased 
Consent Order cleanup should be included in all three alternatives.
When implementing cleanup, LANL must be required to do so to the fullest 
extent possible.  One of the proposed cleanup plans consists of simply covering 
contaminated sites in such a way that it would be within health standards for people 
to work 40 hours a week in an industrial job on the site.  This level of cleanup is not 
adequate for children at a day care facility on the formerly contaminated site, let 
alone a change in land use.  In order to protect future drinking water supplies, all 
waste must be removed from the major material disposal areas (dumps), canyon 
cleanups and other NMED/LANL Consent Order actions as well as LANLís voluntary 
cleanup activities.
The Department of Energy (DOE) recommends that plutonium pit production 
increase from 20 to 80 pits per year.  The draft SWEIS references a modern pit 
facility (MPF) 60 times.  This facility would be capable of producing 450 plutonium 
pits per year, despite widespread opposition to the MPF by New Mexicans in 
2004.  This has dire local, national and international implications.  The draft SWEIS 
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restoration must be protective of human health and the environment, and 
attain applicable cleanup standards including those for ground and surface 
waters and soil.  If the site is to remain under DOE ownership, then 
cleanup standards commensurate with a restricted type of land use may be 
used, provided that offsite areas are protected.  If the site is to be released 
for unrestricted access by the public, then the site would need to meet 
cleanup standards for unrestricted release.  Decisions about the appropriate 
levels of cleanup for sites subject to the Consent Order will be made by 
the New Mexico Environment Department in accordance with the cleanup 
and screening levels documented in Section VIII of the Consent Order.  
Refer to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information.

311-4 Reference to a modern pit facility in the Draft SWEIS was in the context 
of ensuring that reasonably foreseeable future actions were addressed in 
accordance with the Council on Environmental Quality NEPA regulations 
regarding cumulative impacts.  The SWEIS alternatives addressing 
operational levels for the next 5 years limit the level of pit production 
to 50 certified pits per year, which may require production of as many 
as 80 pits (Expanded Operations Alternative).  In October 2006, NNSA 
issued a Notice of Intent to prepare a Supplement to the Stockpile 
Stewardship and Management Programmatic Environmental Impact 
Statement – Complex 2030 (71 FR 61731).  In addition to announcing 
its intent to prepare a Supplemental Programmatic EIS to assess the 
environmental impacts from the continued transformation of the nuclear 
weapons complex, NNSA announced cancellation of the previously 
planned Supplemental Programmatic Environmental Impact Statement 
on Stockpile Stewardship and Management for a Modern Pit Facility 
(DOE/EIS-236-S2).  Therefore the Final SWEIS does not include a 
reference to a modern pit facility.  In discharging its Stockpile Stewardship 
responsibilities, NNSA is not violating the Nuclear Nonproliferation 
Treaty.  Refer to Sections 2.1, Opposition to Nuclear Weapons and Pit 
Production, 2.2, National Environmental Policy Act (NEPA) Process, and 
2.4, Modernization of the Nuclear Weapons Complex, of this CRD for 
more information.

311-5 The Defense Nuclear Facilities Safety Board neither regulates nor 
authorizes operation of facilities at LANL.  Its function, as mandated 
by Congress, is to provide independent safety oversight of the NNSA 

lacks an adequate discussion of how a MPF or increase pit production would not 
violate Article VI of the Nuclear Nonproliferation Treaty, which calls for complete 
disarmament of nuclear weapons.  We are concerned that DOE is attempting to slip 
in a MPF at LANL without adequate analysis.  
Therefore, the fi nal SWEIS should be void of all references to a MPF at LANL. 
LANL is not in compliance with DOE and Defense Nuclear Facilities Safety Board 
(DNFSB) safety regulations and recommendations.  Some LANL facilities are up to 
six years behind on preparing and submitting their safety documentation to DOE.  
Such lack of compliance poses an unacceptable risk to workers, the public and 
the environment.  LANL needs to be up-to-date and in full compliance with all DOE 
and DNFSB safety regulations and recommendations.  Furthermore, many of the 
buildings at LANL are not in compliance with existing earthquake building codes, 
despite the fact that LANL is built upon at least three major fault lines. Existing 
facilities and new construction must be up to code before any operations are done in 
them.
Many of the documents referred to in the draft SWEIS are based on studies that 
have not been fi nalized.  For instance, the draft SWEIS was released before either 
the risk assessment for LANLís low-level waste dump at Area G or the latest seismic 
hazard study were completed, both of which are due to be released in 2006.  Further, 
the draft SWEIS relies on an incomplete and inaccurate draft Agency for Toxic 
Substances and Disease Registry report for health impacts analysis.  It is impossible 
to accurately determine the environmental and health impacts for future operations 
at LANL based on incomplete data.  It was premature for DOE to release the draft 
SWEIS without these essential reports being part of the analysis.  The SWEIS must 
include a reanalysis based on the fi ndings in the 2006 Area G risk assessment 
and seismic hazard study.  The ATSDR report should not be used in any analysis 
regarding LANL activities.
LANL activities jeopardize both water quality and quantity for surface and ground 
water.  New Mexicans rely on surface and groundwater for drinking and farming.  
LANL discharges approximately 163,000,000 gallons per year of industrial and 
sanitary effl uent into the canyon systems.  DOE did not use the most current water 
quality standards when assessing impacts in this draft SWEIS, nor did DOE use the 
most current data about the number of streams that are impaired on the Pajarito 
Plateau from LANL activities.  Contaminants, such as perchlorate, hexavalent 
chromium and 1, 4-dioxane have already been found in the regional aquifer and 
test wells and yet DOE is not monitoring 1,405 sites that have the potential to 
release contaminants during storms and when the snow melts.  The Expanded 
Operations will increase water usage by LANL above the amount allotted to it from 
the regional aquifer.  DOE must analyze LANLís impacts against the latest water 
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nuclear weapons complex.  As in the case of all NNSA nuclear weapons 
complex sites, the Defense Nuclear Facilities Safety Board reviews 
safety issues and submits reports to DOE regarding the safety of nuclear 
weapons complex facilities.  NNSA and the LANL contractor have 
reviewed Defense Nuclear Facilities Safety Board reports and responded 
with commitments to update and improve safety basis documentation.  
The Los Alamos Site Office Safety Authorization Basis Team assures 
the development and approval of adequate controls in support of 
safe operations at LANL.  All LANL facility operations are based on 
authorization and approval by NNSA following NNSA’s evaluation of 
the acceptability of existing relevant safety documentation.  Reports and 
recommendations made by the Defense Nuclear Facilities Safety Board 
that are relevant to NEPA are taken into account in analyses in the SWEIS.  
Refer to Section 2.13, Recommendations of the Defense Nuclear Facilities 
Safety Board, of this CRD for more information.  

 Seismic characteristics of the LANL environment are described in 
Chapter 4, Section 4.2.2.3, of the SWEIS.  Chapter 5, Section 5.12, 
presents the estimated human health impacts from postulated facility 
accidents, including earthquakes.  Over the years, based on new 
seismic information or changed requirements, NNSA has evaluated 
the survivability of LANL buildings and structures and implemented 
mitigation measures in terms of structural upgrades, reduction of 
hazardous materials inventories, or replacement of the structures to reduce 
the potential for harm to the workforce and the public.  Construction 
requirements are imposed for new structures in accordance with the site 
locations relative to known fault lines, and in accordance with the planned 
future use of the structure.  For proposed new buildings, safety studies in 
the form of hazards assessment documents that take into account the most 
current seismic information are prepared to fully address a comprehensive 
set of accident risks.  The results of these safety studies are incorporated 
into facility design and operations to ensure protection of the health and 
safety of workers and the public.

311-6 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007 (LANL 2007), 
are considered in the Final SWEIS analyses.  Information under 
development that is not available for use in the Final SWEIS, such as 
the updated Area G performance assessment, will be considered as 

quality standards and the current impaired stream information in the SWEIS.  In order 
to ensure that water quality is protected now and in the future, DOE must adopt the 
Removal Option for all clean up activities.
LANL would process 87,000 pounds of high explosives and up to 6,900 pounds of 
depleted uranium (DU) will be blown up in ìdynamic experimentsî annually.  The 
1979 LANL Final Environmental Impact Statement estimates that 220,000 pounds 
of depleted uranium were used in dynamic experiments during the history of LANL.  
From 1979 to present we do not know how much DU has been used in experiments 
and remains in the environment.  DOE must monitor and implement comprehensive 
sampling programs at all open burning and open detonation sites and for all activities 
using high explosives and depleted uranium.
LANL must be required to reevaluate and broaden their air sampling programs.  
DOE should no longer hide under the ìgrandfather clause,î which allows for facilities 
existing before December 31, 1988 to emit toxic air pollutants without regulation.  
DOE recommends increasing activities at the Los Alamos Neutron Science Center, 
which has the highest amount of radionuclide air emissions and a long history 
of technical problems resulting in increased air emissions.  DOE must institute a 
program to stop all toxic air pollutant emissions from LANL facilities and activities.
In conclusion, the Expanded Operations Alternative will result in higher demands 
for electricity, water and natural gas, which will impact the environment.  These 
impacts must be considered in the cumulative impacts of the Expanded Operations 
Alternative.
In addition, Congress must change the mission of LANL to focus on research and 
development into renewable energy, such as solar, wind and biomass, and clean up 
technologies that support the environmental and public health.  The SWEIS must 
include a fourth alternative that focuses on these activities.

Sincerely, 
Print Name      ______________________________________ 
Address ______________________________________ 
              ______________________________________ 

Commentor No. 311 (cont’d):  Perry Jasper
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Commentor No. 311 (cont’d):  Perry Jasper

it becomes available and, in accordance with the NEPA compliance 
process, the SWEIS impact analyses will be reviewed and supplemented 
as necessary based on the newly available information.  See Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12 and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard from the 2007 
seismic hazard analysis report.

311-7 The SWEIS makes use of current, accepted, and well-documented 
scientific models and data that have been, and continue to be widely 
used to analyze environmental impacts for the purpose of compliance 
with NEPA.  The analysis methods used are essentially the same as those 
used in preparation of several DOE Environmental Impact Statements 
that have recently been published in final form or have been reviewed, in 
draft, by the public.  In general, the data, models, assumptions, and other 
information used in the SWEIS are drawn from published sources and 
have been subjected to scientific peer review.  Chapter 7 of the SWEIS 
and each of its appendices lists the documented sources of information 
and models used in the analyses.  The SWEIS presents an independent 
assessment of public health impacts from contaminants in the LANL 
environment.  The SWEIS does not rely on the Agency for Toxic 
Substances and Disease Registry Public Health Assessment in any specific 
way for its conclusions.  The Agency for Toxic Substances and Disease 
Registry is the Federal agency responsible (under the 1986 amendments to 
the Superfund law) for conducting public health assessments at each site 
on the EPA National Priorities List.  It is thus appropriate for the SWEIS 
to acknowledge the conclusions of the LANL Public Health Assessment 
because it is a relevant Federal agency study.  The Agency for Toxic 
Substances and Disease Registry Public Health Assessment for LANL was 
prepared with public oversight and review.  The Public Health Assessment 
was finalized and published on August 31, 2006 (ATSDR 2006).  The 
EPA provided comments on the draft Public Health Assessment that were 
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addressed by the Agency for Toxic Substances and Disease Registry in the 
final document.  Appendix I to the final LANL Public Health Assessment 
lists the comments on the draft that were received from members of the 
public and other Federal agencies and describes how those comments were 
addressed in the final document.

311-8 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 6 years, LANL has 
a very good record of complying with permit conditions, which are set to 
protect health and safety.  Under all alternatives, LANL operations would 
continue to meet permit conditions designed to protect water resources 
at LANL.  In addition, LANL staff conducts a monitoring program 
(described in Chapter 4, Section 4.3.1.5) to detect contamination that has 
resulted from past and current practices.  In accordance with applicable 
regulations and agreements, LANL staff evaluate and take corrective 
action for occurrences of contamination in groundwater and surface waters 
at LANL.

 The water quality standards in Chapter 4, Tables 4–7 and 4–9, have been 
updated to reflect standards recently issued by the New Mexico Water 
Quality Control Commission.  The new standards have not yet been 
approved by the U.S. Environmental Protection Agency; nevertheless, they 
are used in the 2005 Environmental Surveillance Report and the SWEIS in 
evaluating water quality data.  As Table 4–7 demonstrates, LANL surface 
water data are compared to a variety of standards that legally apply, in 
order to identify contaminants and data trends that could indicate the need 
for corrective actions.

 In Section 4.3.2, it is stated that chromium concentrations between 
375 and 404 parts per billion were detected in two wells in Mortandad 
Canyon.  LANL staff will be conducting further drilling and sampling 
activities to characterize contamination at LANL as stated in the Interim 
Measures Work Plan for Chromium Contamination in Groundwater.  
Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding chromium contamination in the groundwater.  NNSA 
acknowledges that detection of dioxane was reported to the New Mexico 
Environment Department in July 2006, 1 year after the sample was 
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Commentor No. 311 (cont’d):  Perry Jasper

collected from a well in Mortandad Canyon.  The dioxane contamination 
level is between 20 parts per billion and 56 parts per billion, which is 
below the 61 parts per billion EPA risk-based cleanup level established 
through the Consent Order.  As described in Appendix F, statistical 
analysis shows that perchlorate concentrations at most LANL locations 
are below the EPA No Observed Effect Level (NOEL) and New Mexico’s 
screening level.  Only Mortandad and Pueblo Canyons exceed the New 
Mexico limit and only Mortandad Canyon exceeds EPA’s NOEL.

 NNSA does not agree with the commentor’s statement that there are 
over 1,400 unmonitored discharge sites.  As described in Chapter 4, 
Section 4.3.1.3, of the SWEIS, NNSA had managed stormwater runoff 
from its solid waste management units under a Multisector General Permit 
Program, and then transitioned towards management under an individual 
NPDES industrial activity permit.

 DOE and Los Alamos County have combined water rights of 
1,806 million gallons (6,836 million liters) per year, of which 542 million 
gallons (2,050 million liters) per year are allotted to DOE.  In recent 
years, the largest amount of water used by DOE and the County was 
1,515 million gallons (5,735 million liters) in 2000, when the Cerro 
Grande Fire occurred.  As shown in Chapter 5, Table 5–36, and discussed 
in Section 5.8.2.3, LANL water usage has been and is expected to remain 
below its 542 million gallons (2,050 million liters) per year allotment.

 Decisions about environmental restoration will be made in accordance 
with established regulatory standards and processes, including those of 
the New Mexico Environment Department for the Consent Order, and 
of DOE.  The intent of the SWEIS is not to prejudge these decisions 
but to provide environmental impact information to be used for the 
decision-making process, and for the benefit of the reader regarding 
potential remediation action options.  Several alternative remedies 
may be considered for a contaminated site, including containment in 
place, treatment, removal, or other remedies.  Any remedy selected for 
a site requiring environmental restoration must be protective of human 
health and the environment, and attain applicable cleanup standards 
considering the designated future use of the site.  Decisions about cleanup 
of sites subject to the Consent Order will be made by the New Mexico 
Environment Department considering applicable groundwater and surface 
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Commentor No. 311 (cont’d):  Perry Jasper

water quality standards.  As indicated in Chapter 1, Section 1.4, of the 
SWEIS, NNSA intends to implement actions necessary to comply with the 
Consent Order regardless of whether it implements other actions analyzed 
in the SWEIS.  Refer to Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for more information.

311-9 Environmental remediation of sites used for dynamic experiments at 
LANL (firing sites) is being addressed, primarily in accordance with 
DOE’s authority under the Atomic Energy Act, and with the requirements 
of the March 2005 Consent Order.  Since 1989, when over 2,100 potential 
release sites, including firing sites, were identified at LANL, because of 
progress in remediation and consolidation of sites, only 829 potential 
release sites remained at the end of 2005.  Therefore, the levels of depleted 
uranium and high explosives that may remain in the vicinity of the firing 
sites is being reduced.  Additional information is in Section 2.2.6 and 
Appendix I of the SWEIS, and in Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD.

 Refer to Section 2.10, Depleted Uranium and the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility, of this CRD for more information 
on how LANL staff ensures the safety of high explosives testing and the 
use of depleted uranium as well as LANL’s monitoring program.

311-10 All LANL operations, regardless of when they began, comply with the 
applicable state (New Mexico Air Quality Control Act) and Federal 
(Clean Air Act, Toxic Substances Control Act) laws and regulations and 
have valid permits as described in Chapter 6 of the SWEIS.  The LANL 
contractor complies with its Clean Air Act, Title V operating permit which 
includes requirements for monitoring air pollutant emissions from sources 
at LANL and recordkeeping for these sources.  Current air sampling 
programs at LANL include ambient non-radiological air monitoring, an 
ambient radiological air sampling network called AIRNET, and stack 
sampling for radionuclides, as described in Chapter 4, Sections 4.4.2.3 
and 4.4.3.1, of the SWEIS.  The LANL contractor evaluates the results 
from these programs and makes changes in the sampling locations and 
constituents as appropriate.  LANSCE does have the highest amount 
of radionuclide air emissions at the site.  As discussed in Chapter 5, 
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Commentor No. 311 (cont’d):  Perry Jasper

Section 5.6.1.1, operational controls at LANSCE would be imposed 
to limit the dose to the maximally exposed offsite individual from 
air emissions to 7.5 millirem per year thus ensuring compliance with 
the 40 CFR Part 61 (National Emission Standards for Hazardous Air 
Pollutants) limit of 10 millirem per year.

311-11 The cumulative impacts of the Expanded Operations Alternative for 
electricity, water, and natural gas demands were evaluated and are 
discussed in Chapter 5, Section 5.13.  Although not anticipated, future 
expansion of the LANL infrastructure to supply additional electricity, 
water, or natural gas, would be preceded by appropriate environmental 
documentation.  Changes made to the offsite infrastructure to meet 
LANL demands would be required to meet applicable state and federal 
environmental regulations.

311-12 NNSA notes the commentor’s statement that Congress must change 
LANL’s mission.  In addition to LANL’s primary mission of supporting 
the Stockpile Stewardship Program, research is conducted in areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS as part of the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.
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312-1 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze a Greener Alternative in 
the SWEIS.  A Greener Alternative was analyzed in the 1999 SWEIS but 
was not selected for implementation.  NNSA does not believe, 7 years 
later, that a Greener Alternative is reasonable for the future operation 
of LANL to meet its mission as directed by Congress and the President, 
and has identified the Expanded Operations Alternative as its Preferred 
Alternative.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

Commentor No. 312:  Sheri Kotowski 

312-1
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Commentor No. 312 (cont’d):  Sheri Kotowski 

312-1
cont’d
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Commentor No. 312 (cont’d):  Sheri Kotowski 
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313-1 NNSA notes the commentor’s objection to increasing plutonium 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

313-2 Past operation of LANL was conducted in a manner consistent with 
contemporary standards.  As standards have evolved, operational practices 
including waste disposal and discharge of effluents have also evolved.  
DOE intends to conduct activities at LANL consistent with its national 
security mission while continuing to safely manage the waste it generates 
and continuing environmental restoration.

 Chapter 2, Section 2.2.6, of the SWEIS describes the progress DOE has 
made in conducting its environmental restoration program at LANL.  
Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been made 
(and sites consolidated) such that only about 800 remain to be addressed.  
Appendix I of the SWEIS presents options and environmental analyses 
for conducting future remediation activities at LANL primarily related to 
the Compliance Order on Consent that was entered into on March 1, 2005.  
The scope of the Consent Order includes soil, groundwater, and surface 
water on mesas and in canyons that may have been contaminated from 
past LANL activities.  Appendix I also summarizes several technologies 
for cleanup of soil, water, and air and references additional information 
about existing and emerging cleanup technologies.  NNSA intends to 
implement actions necessary to comply with the Consent Order regardless 
of whether it implements other actions analyzed in the SWEIS.  Criteria 
for cleanup of sites subject to the Consent Order are documented in 
Section VIII of the Consent Order and include standards for soil, surface 
water, and groundwater as well as standards for screening for ecological 
risks.

313-3 NNSA notes the commentor’s concerns regarding the possibility of 
increasing pit production, the amount of water needed, and environmental 
pollution.  As stated in Chapter 5, Section 5.8.2.3, of the SWEIS, increased 
pit production at TA-55 under the Expanded Operations Alternative would 
entail a relatively minor increase in LANL infrastructure requirements, 
including water, because existing Plutonium Facility Complex operations 
currently constitute a relatively small percentage of LANL’s total 
demands.  LANL’s projected water demands under the Expanded 

Commentor No. 313:   Paulette Frankl

From: Paulette Frankl [mailto:pauletteart@mindspring.com] 
Sent: Wednesday, September 20, 2006 10:50 AM 
To: LANL_SWEIS 
Subject: Plutonium increase comment 

Date: Wed, 20 Sep 2006 09:30:47 -0700 
To: Los Alamos National Lab LANL <lanl_sweis@doeal.gov> 
Subject: Plutonium increase comment 

To Whom it may concern: 
I vehemently object to LANL’s plans to increase plutonium production because: 
1/ Bombing the world to pieces will not bomb the world to peace! Stop it now! Bombs 
are not the solution. Use those intelligent minds to make the world more functional, 
effi cient, more affordable. What GREAT things you could be doing with that 
intelligence and funding! Let NM and LANL lead the way to a more constructive -- not 
destructive -- world. Someone’s got to do it. Why not the greatest minds on earth 
combined with a higher conscience leading the way for peace. IMAGINE! Instead of 
the greatest 
minds on earth sold out for the greatest destruction on earth for the price of another 
big pay check! 
2/ LANL has proven itself unaccountable and irresponsible regarding its toxic 
waste disposal, resulting in high levels of radiation in the ground water, water table 
and even the Rio Grande. The canyons are polluted with LANL’s waste. This is 
unconscionable!!!! Stop NOW!! Clean up the last mess you made, instead of making 
matters even worse. There’s plenty of places for jobs in the clean up and restoration 
department.  And when you restore this area to a condition that’s safe for life, you 
can begin on other nuclear sites around the country. 
3/ The need for excessive consumption of water to make this increased plutonium 
project function is far and above what drought prone NM has to offer. I realize that 
LANL’s interest is only in bombs, not in people or life in general or the environment, 
but this area has a WATER problem. (Not to mention the wind and fault line factor.) 
There’s not enough water for people, farms and animals as it is, let alone for bigger 
bombs that no one wants and that are polluting this precious region to the degree 
that the produce sold at the Farmer’s Market is no longer safe for consumption. 
HOW DARE LANL DO SUCH A THING! Pull your minds out of your pay check and 
put it into your conscience! Wake up to what is being perpetrated at LANL. Come to 
your senses! More bigger, lethal bombs is NOT man’s evolution at its fi nest hour. 

313-1

313-2

313-3
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Operations Alternative would remain within LANL’s water use target 
ceiling of 542 million gallons (2,052 million liters) per year.  Refer to 
Section 2.8, Water Use, of this CRD for more information on LANL’s 
water use, available water rights, and water supply planning.  Further, 
NNSA is committed to conducting operations in compliance with worker, 
public, and environmental protection standards and requirements.  As 
addressed in Chapter 4, Section 4.9, and Chapter 5, Section 5.9, all wastes 
generated at LANL are managed protectively until disposed of in regulated 
facilities.  Programs for compliance with air and quality standards are 
discussed in Chapter 4, Sections 4.4 and 4.3, respectively; while analyses 
of possible impacts on air and water quality are addressed in Chapter 5, 
Sections 5.4 and 5.3, respectively.  Chapter 2, Section 2.2.6 describes 
the progress DOE has made in conducting the environmental restoration 
program at LANL.

313-4 NNSA reviewed and considered all public comments received on the 
Draft LANL SWEIS.  Responses to public comments are in this section 
of this CRD.  Changes to the Draft LANL SWEIS that were made are 
summarized in Section 1.4 of this CRD.

Commentor No. 313 (cont’d):  Paulette Frankl

I have lots more to say, but I’m of the impression that no one reads these comments 
anyway because you just don’t care. Like drone soldiers in the military you are all 
programmed: don’t think, don’t ask, don’t care. Just do what you’re told to do. So 
these statements are good for starters. 

Paulette Frankl/Santa Fe 

313-4
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314-1 NNSA notes the commentor’s opposition to the Expanded Operations 
Alternative.  The various sections of Chapter 5 of the SWEIS analyze 
the environmental impacts of the Expanded Operations Alternative, 
including management of radioactive and chemical waste, monitoring 
of air emissions, and treatment or monitoring of wastewater discharged 
through NPDES-permitted outfalls.  The commentor is correct that 
the Expanded Operations Alternative would result in larger amounts 
of radioactive and chemical waste, as well as increased air emissions 
and wastewater discharges; but as demonstrated in the SWEIS, these 
increases can be safely managed.  Stockpile stewardship capabilities at 
LANL are currently viewed by the U.S. as a means to further the Nation’s 
nonproliferation objectives and are likely to remain important in future 
arms control negotiations as the Nation moves to further reduce its overall 
stockpile size.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.

314-2 Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for a discussion of the plutonium pit lifetime studies.  The 
analysis of a production rate of up to 50 certified pits per year, or 80 pits 
per year, in the LANL SWEIS is still valid, despite the conclusion 
that degradation of plutonium in nuclear weapons would not affect 
performance for a minimum of 85 years, because it provides a bounding 
scenario and the operational flexibility to meet national security needs.

314-3 NNSA notes the commentor’s concerns regarding pit production and 
operations at the former Rocky Flats Plant.  LANL operations are not 
comparable to operations at the Rocky Flats Plant because LANL employs 
newer facilities and technology, a much lower level of pit production, 
improvements in controlled operational and management practices, and 
additional independent oversight.  Refer to Section 2.12, Comparison to 
Rocky Flats Plant, of this CRD for more information.

314-4 As described in Chapter 4, Section 4.3.2, past waste disposal practices at 
LANL have contaminated the shallow groundwater that, in turn, has the 
potential to contaminate portions of the regional aquifer under the Pajarito 
Plateau.  Waste disposal was conducted in the past in a manner consistent 
with the standards at that time.  As standards have evolved, waste 
disposal practices evolved with them.  Future disposal of waste would be 
performed in compliance with currently applicable regulations.

Commentor No. 314:   Jodi Dart, Program Director, 
 Alliance for Nuclear Accountability

From: Jodi Dart [mailto:jdartana@earthlink.net] 
Sent: Wednesday, September 20, 2006 9:50 AM
To: LANL_SWEIS
Subject: COMMENTS on the SWEIS for LANL

September 20, 2006

Ms. Elizabeth Withers
National Nuclear Security Administration
Los Alamos Site Offi ce
Offi ce of Environmental Stewardship
528 35th Street
Los Alamos, New Mexico  87544 

Dear Ms. Withers:
The Alliance for Nuclear Accountability (ANA) submits the following comments 
to the National Nuclear Security Administration (NNSA) regarding the Site-Wide 
Environmental Impact Statement (SWEIS) for Expanded Operations at the Los 
Alamos National Laboratory (LANL) in New Mexico.  ANA is a nationwide network of 
thirty-three organizations working in the shadow of the nuclear weapons complex to 
address weapons, cleanup, and health issues.  We are writing to request that NNSA 
consider the following comments on the LANL SWEIS.    
ANA opposes the preferred Expanded Operations Alternative suggested for future 
operations at Los Alamos National Laboratory as proposed in the draft 2006 Site-
Wide Environmental Impact Statement.  The proposed Expanded Operations will 
increase nuclear weapons design and research activity, which will result in increased 
hazardous waste,  emissions of dangerous radionuclides into the air, and pollution 
to ground and surface waters.  Expanded Operations at LANL, including increased 
plutonium pit production, is a waste of taxpayer dollars, undermines nonproliferation 
treaties, and is hazardous to human health and the environment.
INCREASED PIT PRODUCTION IS A WASTE OF TAXPAYER DOLLARS
Pit production at LANL is currently estimated to cost 2.7 billion (for current production 
of 20 pits per year) by 2011.  This does not include costs for decontamination and 
cleanup, which would likely be signifi cant.  Moreover, at a time when federal defi cits 
are increasing, these resources would be better spent elsewhere.  For over nine 
years, the U.S. nuclear stockpile continues to be certifi ed as safe and reliable without 
the addition of signifi cant numbers of new pits.  The DOE’s own documents state 

314-1

314-2
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 In addition, NNSA operates a monitoring program (described in Chapter 4, 
Section 4.3.1.5) to detect contamination resulting from past practices.  
LANL staff evaluates and takes corrective action to mitigate such 
contamination in groundwater and surface waters, in accordance with 
applicable regulations and agreements.

 NNSA intends to continue safely managing waste and conducting 
environmental restoration activities at LANL as it carries out its missions.  
Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding groundwater and surface water contamination and 
groundwater monitoring.  Refer also to Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for more information regarding environmental remediation.

314-5 NNSA notes the commentor’s opposition to increasing pit production.  The 
U.S. is not in violation of the Treaty on the Non-Proliferation of Nuclear 
Weapons.  Pit production, which ensures a safe and reliable nuclear 
stockpile, does not violate treaty commitments.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for more 
information.

314-6 Reference to a modern pit facility in the Draft LANL SWEIS was in the 
context of ensuring that the cumulative impacts of reasonably foreseeable 
future actions were addressed in accordance with the Council on 
Environmental Quality NEPA regulations.  The LANL SWEIS alternatives 
address operational levels for the next 5 years and limit the level of pit 
production to 50 certified pits per year, which may require production 
of as many as 80 pits (under the Expanded Operations Alternative).  In 
October 2006, NNSA issued a Notice of Intent to prepare a Supplement to 
the Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (Complex 2030 SEIS) (DOE/
EIS-0236-S4) to assess the environmental impacts of the continued 
transformation of the nuclear weapons complex (71 FR 61731).  In 
addition to this announcement, NNSA announced cancellation of the 
previously planned Supplemental Programmatic Environmental Impact 
Statement on Stockpile Stewardship and Management for a Modern Pit 
Facility (DOE/EIS-236-S2).  Therefore, the Final LANL SWEIS does 
not include a modern pit facility in the cumulative analyses presented in 
Chapter 5, Section 5.13.  Refer to Section 2.2, National Environmental 
Policy Act (NEPA) Process, and Section 2.4, Modernization of the Nuclear 
Weapons Complex, of this CRD for more information.

Commentor No. 314 (cont’d):  Jodi Dart, Program Director, 
Alliance for Nuclear Accountability

that “measurements to date have not shown any signifi cant degradation of pits over 
approximately 40 years*.”  Despite NNSA’s previous claim that the U.S. could lose 
half its nuclear stockpile overnight due to potential aging effects, the agency now 
admits that age-induced effects impacting safety, reliability, and performance have 
never been observed in pits up to 42 years old.  Excluding warheads scheduled for 
retirement, the average age of pits in the deployed stockpile is 23 years.  
PIT PRODUCTION IS HAZARDOUS TO HEALTH AND ENVIRONMENT
Because the manufacture of plutonium pits produces extremely hazardous and 
diffi cult to contain wastes, it is a great risk to health and the environment.  The 
NNSA should carefully examine the risks to the workers who build and then work in 
the plant, the risks to the environment and communities around the site and those 
downwind and downstream.  Plutonium pit production is inherently dangerous to 
workers.  If inhaled, infi nitesimal specks of plutonium dust can cause lung cancer.  
Moreover, it is known that plutonium can self-combust and in fact, NNSA has claimed 
that “the potential for fi re initiation cannot be totally eliminated.”  However, the 
plutonium pit facility at LANL has operated for eight years without updated, approved 
safety protocols and workers have been repeatedly contaminated.
DOE has constantly struggled with cleanup obligations, including cleanup of the 
former pit production site at Rocky Flats.  The Rocky Flats Plant had a horrible 
environmental record, replete with accidents that only by luck did not severely 
contaminate Denver.  Given the massive contamination at Rocky Flats from past 
pit production, the SWEIS should discuss the environmental and health impacts at 
Rocky Flats and other plutonium fabrication sites around the world as the baseline.  
There is current evidence of ground water contamination at Los Alamos with more 
expected in the years and decades to come.
INCREASED PIT PRODUCTION UNDERMINES NONPROLIFERATION
The Department of Energy plans to increase plutonium pit production at Los Alamos.  
ANA does not support these modifi cations to the current operations of LANL.  The 
plan to increase pit production provides clear evidence that the U.S. intends to 
retain the ability to produce and maintain a large scale nuclear arsenal, in violation 
of its commitment to disarm under Article VI of the Nuclear Non-Proliferation Treaty.  
Increased pit production and other U.S. nuclear weapons programs could prompt a 
global arms race, the cost of which could be incalculable.
Also, included in the draft SWEIS, the Department of Energy made sixty references 
to a Modern Pit Facility, which would have the capability of producing 450 plutonium 
pits annually.  The members of ANA are worried that DOE has deceptive plans 
to move forward with a Modern Pit Facility at LANL without fi rst completing an 

314-2
cont’d
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Commentor No. 314 (cont’d):  Jodi Dart, Program Director, 
Alliance for Nuclear Accountability

Environmental Impact Statement and analysis.  We urge that the fi nal SWEIS not 
include any reference to a Modern Pit Facility at LANL.  
Thank you in advance for your consideration of these comments.  Please enter them 
into the offi cial record.

Sincerely,
Jodi Dart
Program Director
Alliance for Nuclear Accountability
*Source:  2003 DOE Draft Environmental Impact Statement for the proposed Modern 
Pit Facility 
Jodi Dart
Alliance for Nuclear Accountability
322 4th Street, NE
Washington, DC  20002
Phone:  XXX-XXX-XXXX
Fax:     XXX-XXX-XXXX
E-Mail:  jdartana@earthlink.net

314-6
cont’d
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Commentor No. 315:   Erich Kuerschner

From: Erich Kuerschner [mailto:erichwwk@laplaza.org] 
Sent: Saturday, September 30, 2006 11:36 PM 
To: LANL_SWEIS 
Cc: senator_bingaman@bingamen.senate.gov; Steven Clemons; Greg Mello 
Subject: LANL Draft SWEIS 

Dear Ms Elizabeth Withers, and Interested Parties: 
Please Accept my comments re the LANL Draft SWEIS. I look forward to seeing 
the concerns addressed in the fi nal EIS, and hope they help to avoid a repeat of 
unintended consequences as experienced in the Iraq War.  There is much more at 
stake in the area of resource allocation than the issues of an experienced nuclear 
weapons work force and personal income. 
Respectfully,  Erich 
Erich Kuerschner            erichwwk@laplaza.org 
Public Policy Economist     PO Box 2221, Taos, NM 87571 
voice: XXX.XXX-XXXX  cell: XXX.XXX-XXXX 
http://laplaza.org/~erichwwk/erich_page.htm 
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315-1 The purpose of this SWEIS is to evaluate impacts on the environment 
from the continued operation of LANL; cost and contractual issues are 
not part of the scope of the SWEIS.  NNSA, however, may perform 
cost analyses separate from the development of this SWEIS to help 
make decisions about future stockpile stewardship activities or specific 
projects.  As described in Chapter 1, Section 1.4 of the SWEIS, cost 
estimate information, schedule, safeguard and security concerns and 
programmatic considerations of impacts are all considered in addition to 
the environmental impact information in the selection of the Preferred 
Alternative.

 Results of the plutonium pit lifetime studies are addressed in Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD.  
Although the studies show that degradation of plutonium in nuclear 
weapons would not impact weapon reliability for a minimum of 85 years, 
the analyses in this SWEIS are still valid.  The SWEIS analyses provide 
a bounding impact of annually producing up to 80 pits, which is the 
same level of production analyzed in the 1999 SWEIS.  NNSA can 
decide to operate at a lower production rate, but this analysis provides 
NNSA flexibility in meeting its stockpile stewardship mission based on 
changing geopolitical conditions.  It is possible that pits for the Reliable 
Replacement Warhead (RRW), discussed in Section 2.4, Modernization of 
the Nuclear Weapons Complex, of this CRD, may be produced at LANL 
facilities before the end of 2011.  If so, NNSA will review the RRW design 
once it is finalized to determine if additional NEPA analyses are required.  
As stated in Section 2.4, Modernization of the Nuclear Weapons Complex, 
of this CRD, the RRW is not considered a new weapon and its production 
would not violate the terms of any international treaties of which the 
United States is a signatory.

Commentor No. 315 (cont’d):  Erich Kuerschner

315-1

315-1
cont’d

315-1
cont’d
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315-2 NNSA notes the commentor’s request to be able to ask questions of 
consultants and to have additional meetings.  Whereas it is impractical 
to have all of the analysts involved in the preparation of the SWEIS 
available at each public hearing, LANL staff knowledgeable about 
each of the proposed projects and selected topics (pit production and 
groundwater resources) were available for a half hour before the hearings, 
during breaks, and as time allowed, after the hearings.  Beyond holding 
three public hearings, other means of providing comment on the Draft 
SWEIS were available.  See additional discussion in Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD.

315-3 Chapter 5, Section 5.8.1, of the SWEIS has been modified to include 
additional information on the projected socioeconomic impacts for each of 
the proposed alternatives.  Chapter 4, Section 4.8.1 has been modified to 
include updated information on the regional economy.

Commentor No. 315 (cont’d):  Erich Kuerschner

315-3
cont’d
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316-1 NNSA does not believe that a new Draft SWEIS is required.  NNSA 
intends to prepare a Mitigation Action Plan for this SWEIS.  Any 
mitigation measures, monitoring or other conditions adopted as part of 
NNSA’s decision will be summarized in the Record of Decision.

Commentor No. 316:  Governor  J. Michael Chavarria, 
 Santa Clara Indian Pueblo

316-1
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316-2 NNSA prepared the SWEIS in accordance with Council on Environmental 
Quality regulations (40 CFR Parts 1500 to 1508) and DOE implementing 
procedures (10 CFR Part 1021).  NNSA did originally announce its 
intent to prepare a supplement to the 1999 LANL SWEIS, which included 
all operations at LANL as well as newly proposed projects as part of 
an expanded operations alternative, and held a scoping meeting in 
January 2005.  Consistent with some of the comments received during 
the scoping period, NNSA decided to prepare a new SWEIS instead of 
the originally planned supplement.  NNSA believes that the scoping 
comments apply equally to a supplement to the 1999 SWEIS or to a new 
SWEIS.  Refer to Section 2.2, National Environmental Policy Act (NEPA) 
Process, of this CRD for more information.  

 NNSA has addressed its responsibilities related to protecting tribal trust 
resources.  Chapter 4 addresses cultural resources present at LANL, 
including traditional cultural properties, and Chapter 5 and Appendices G, 
H, I, and J discuss impacts to these resources for the specific actions 
proposed under each of the SWEIS alternatives.

316-3 At the beginning of the comment period, NNSA made the references 
available in three DOE Public Reading Rooms located in Los Alamos, 
Santa Fe, and Albuquerque.  As with other elements of this public 
comment period, this was consistent with past practices for other LANL 
NEPA documents.  The referenced Data Call Materials were among the 
references available in the reading rooms.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for more 
information about the public review and comment process.

Commentor No. 316 (cont’d):  Governor J. Michael Chavarria, 
Santa Clara Indian Pueblo

316-2

316-3
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316-4 NNSA has not separated the Expanded Operations Alternative into two 
distinct alternatives as recommended by the commentor.  Chapter 5 and 
the sections of Chapter 3 and the Summary that summarize impacts clearly 
identify the impacts of specific projects evaluated under the Expanded 
Operations Alternative by resource area.  Furthermore, each of the projects 
proposed under the Expanded Operations Alternative is evaluated in a 
project-specific analysis in an appendix, where details related to each 
of these projects may be reviewed.  In addition, each of the project-
specific analyses is summarized in Chapter 3, Section 3.6 and Summary, 
Section S.9.  The SWEIS has been revised, however, to clearly distinguish 
impacts related to increased pit production and environmental restoration 
activities for those resource areas where there is a discernable difference in 
impacts.
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316-5 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Section 1.4 states that the 
NNSA Administrator could choose to implement the alternatives either in 
whole or in part, and that NNSA intends to implement actions necessary 
to comply with the Consent Order regardless of whether it implements 
other actions analyzed for the Expanded Operations Alternative.  Refer 
to Section 2.9, Compliance Order on Consent (Consent Order) and 
Environmental Restoration Activities, of this CRD for more information.

 Impacts resulting from activities related to implementing the Consent 
Order are evaluated in Chapter 5 and Appendix I, and summarized 
in Chapter 3, Table 3–19 and the Summary.  The SWEIS has been 
revised to distinguish potential impacts associated with Consent Order 
implementation from other potential impacts of the Expanded Operations 
Alternative.

316-6 Reference to a modern pit facility in the Draft LANL SWEIS was in 
the context of ensuring that reasonably foreseeable future actions were 
addressed in accordance with the Council on Environmental Quality, 
NEPA regulations regarding cumulative impacts.  The LANL SWEIS 
alternatives addressing operational levels for the next 5 years limit the 
level of pit production to 50 certified pits per year, which may require 
production of as many as 80 pits (Expanded Operations Alternative).  In 
October 2006, NNSA issued a Notice of Intent to prepare a Supplement to 
the Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4) (71 FR 61731).  In 
addition to announcing its intent to prepare a Supplemental programmatic 
EIS to assess the environmental impacts from the continued transformation 
of the nuclear weapons complex, NNSA announced cancellation of the 
previously planned Supplemental Programmatic Environmental Impact 
Statement on Stockpile Stewardship and Management for a Modern Pit 
Facility (DOE/EIS-236-S2).  Therefore, the Final LANL SWEIS does not 
include reference to a modern pit facility.
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316-7 The statement “NNSA expects few high and adverse impacts from the 
continued operation of LANL under any of the alternatives, and, to the 
extent that any impacts may be high and adverse…” has been changed 
as follows to more accurately reflect the findings of the impacts analysis.  
“NNSA expects no high and adverse impacts from the continued operation 
of LANL under any of the alternatives.”

 Additional analysis of the population dose under the possible alternatives 
was conducted to determine the dose that would be received by different 
populations surrounding LANL including minorities, low-income, 
Hispanic, and American Indian populations.  This analysis confirmed that 
the white (non-Hispanic) population would receive the highest collective 
dose and average individual dose under all alternatives.  Additional 
information has been introduced in Section 5.11 of this SWEIS.

 The SWEIS does project higher radiation doses for individuals subsisting 
on the special pathways evaluated compared to doses for the general 
public.  For an individual who participated in all three scenarios under 
the specific receptors analysis shown in Appendix C, Section C.1.4.2, 
the annual dose would be between 4.5 and 10.7 millirem higher per year 
compared to DOE’s standard of a maximum dose of 100 millirem per year 
to an offsite individual from all sources; this corresponds to an annual 
increased probability of inducing a fatal cancer from approximately one in 
370,000 to 1 in 156,000.  By comparison, the average resident of northern 
New Mexico receives a dose of approximately 400 millirem per year 
from natural background radiation sources.  Therefore, for an individual 
subsisting on all three scenarios under the specific receptors analysis, the 
average annual dose would increase by about 1.1 to 2.7 percent due to 
these special pathways.

 Most of the radiological risk to persons living in the vicinity of LANL is 
due to existing contamination and natural sources of radiation as discussed 
in Appendix C, Section C.1.1.3.  The largest radiation contributors 
for persons living near Los Alamos include cosmic radiation; external 
terrestrial radiation from natural uranium, thorium, and potassium in the 
soil; and internal radiation (radiation from radioactive materials retained 
in the body, with the biggest contributor being radon gas).  Chapter 5, 
Section 5.6.1, has been expanded to include additional information on 
radiation doses that could be received by those individuals subsisting off 
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locally grown plants and vegetables and wildlife.  In addition, Section 5.11 
has been revised to provide more information regarding the environmental 
justice analysis completed in support of the LANL SWEIS.

316-8 The SWEIS does not rely on the Agency for Toxic Substances and 
Disease Registry Public Health Assessment of LANL in any specific 
way for its conclusions.  It is appropriate, however, for the SWEIS to 
acknowledge the conclusions of the LANL Public Health Assessment 
because the it is a relevant Federal agency study.  The Agency for Toxic 
Substances and Disease Registry is the Federal agency responsible (under 
the 1986 amendments to the Superfund law) for conducting public health 
assessments at each site on the EPA National Priorities List.  The Public 
Health Assessment was finalized and published on August 31, 2006; the 
reference in the SWEIS has been updated.  Appendix I to the final Public 
Health Assessment lists the comments on the draft that were received 
from members of the public and other Federal agencies and describes how 
those comments were addressed in the final document.  The Public Health 
Assessment states that Agency for Toxic Substances and Disease Registry 
conducted its evaluations in accordance with guidance provided in the 
Public Health Assessment Guidance Manual, which is available to the 
public at www.atsdr.cdc.gov/HAC/PHAManual/index.html.
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316-9 The LASO Manager and the NNSA SWEIS Document Manager met 
with the Pueblo representative several times during the preparation of the 
SWEIS.  Discussions included various issues addressed in the SWEIS.  
Text has been added to Chapter 6, Section 6.5 of the SWEIS to update the 
description of Tribal Consultations.

 The special pathway components that were included in the calculation 
of exposures to contaminants in the environment were comparable to 
those analyzed in the 1999 SWEIS.  Those pathway components had 
been selected after discussions with Pueblo members and consideration 
of a range of other possible exposure circumstances.  The current 
SWEIS dose and risk calculations, presented in Appendix C, assumed 
consumption of game animals, including consumption of some nongame 
fish, native vegetation (pinyon nuts and Indian tea [cota]), surface water, 
and incidental ingestion of soil and sediments in surface water and from 
swallowing inhaled dust.  These pathways are in addition to the meat, 
milk, produce, water and sediment consumption reflected in the “offsite 
resident” pathway assumption.  These products have been monitored 
regularly by the LANL environmental surveillance program.  Except for 
purslane (in 2005), no data were found for other wild plants and animal 
products identified as being important to the Pueblo’s traditional practices.

 If foodstuffs or other exposure pathways important to the Pueblos are 
not being monitored, the Pueblos should identify the specific foods 
and practices to DOE so their concerns can be addressed by the LANL 
environmental surveillance program and future analyses.  Information 
needed to adequately consider the exposure potential would include the 
specific natural materials (plants or animal parts used), where the materials 
are obtained, how they are used (eaten raw, smoked, stewed, dried), the 
amounts used, the number or fraction of Pueblo people who use them, and 
the approximate frequency of use (daily, weekly, monthly).

 There are many possible routes by which people may be exposed to 
contaminants in their environment.  Certain individuals may consume 
foods or engage in activities that are specific to their culture on a regular 
(daily or weekly) basis, and most members of the population may 
occasionally consume those foods and engage in those activities.  On 
average, however, all people in a population will consume a predictable 
quantity of water and basic foodstuffs every year.  For that reason, it 
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is widely accepted within the scientific and regulatory community that 
ingestion of water and foodstuffs is, in general, the most significant route 
of exposure to contaminants in the terrestrial environment.  To estimate 
that exposure to individuals subsisting on a special pathways diet, the 
SWEIS analysis assumes that all foodstuffs are locally grown and that 
drinking water comes from local wells.  Furthermore, additional exposure 
to these individuals is assumed to occur through: a) occasional ingestion of 
surface water, soil and sediment from more contaminated LANL locations; 
and b) occasional consumption of certain wild foods that have higher 
levels of contaminants than most locally-grown meats and vegetables.  
As an added measure of conservatism, only positive (greater than zero) 
environmental sample results were used to estimate the 95 percent upper 
confidence level contaminant concentration values from which ingestion 
pathway exposures were calculated.  By using only the positive values, the 
exposure estimates presented in the SWEIS are likely to be significantly 
larger than the actual exposures received by the great majority of Pueblo 
members.

 Nonradioactive contaminants are addressed in the SWEIS analysis as it 
applies to Pueblo members.  As detailed in Appendix C of the SWEIS, the 
ingestion pathway analysis includes three sets of exposure components: 
the Offsite Resident set, the Recreational User set, and the Special 
Pathways set.  All three sets of pathway components apply to Pueblo 
members.  Therefore, the cancer risk or health hazard to a Pueblo member 
is the sum of the risk or hazard index values from all three sets of exposure 
components, insofar as they apply to that individual.  The cancer risks and 
hazard indices associated with intake by an Offsite Resident of nitrate, 
perchlorate, high explosives, and organics in groundwater and sediment 
are presented in Appendix C, Tables C–42 and C–45, of the SWEIS.  The 
cancer risks and hazard indices associated with intake by a Recreational 
User of nitrate, perchlorate, high explosives, and organics in surface water 
and sediment are presented in Tables C–43 and C–44 of the SWEIS.  The 
cancer risks and hazard indices to the Special Pathways Receptor from the 
ingestion as nonradioactive contaminants in fish are presented in Table C–
50.

316-10 Emissions as they relate directly to the Santa Clara Pueblo were not 
specifically addressed in the SWEIS.  The SWEIS addresses emissions 
for each of the alternatives and the potential health effects related 
to these emissions. Current air sampling programs at LANL include 
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ambient nonradiological air monitoring, an ambient radiological air 
sampling network called AIRNET, and stack sampling for radionuclides, 
as described in Chapter 4, Sections 4.4.2.3 and 4.4.3.1, of the SWEIS.  
The Clean Air Act, Title V, operating permit includes requirements 
for monitoring emissions from sources at LANL and recordkeeping 
concerning those sources.  Although toxic and radioactive air emissions 
can potentially have detrimental impacts, the past emission levels 
analyzed and those projected for LANL would not be expected to cause 
unacceptable impacts on human health or the environment, as shown in 
Chapter 4, Sections 4.6.1.3, 5.4.1.1, and Chapter 5, Section 5.6.2.

 Text has been added to the Summary and Chapter 5, Section 5.4.1.3, 
discussing the potential increase in emissions from increases in commuter 
traffic to LANL.  Increased employment under the Expanded Operations 
Alternative could result in increases in LANL commuter vehicle emissions 
from additional employee vehicles commuting from Santa Fe and Rio 
Arriba County and other locations.  Employment levels and commuter 
traffic levels (see Chapter 5, Section 5.10) are not projected to increase 
under the No Action and Reduced Operations Alternatives based on the 
activities analyzed in the SWEIS.  Although the cumulative impacts 
analysis in the Draft SWEIS considered employment from a modern pit 
facility, those numbers have been removed because NNSA has announced 
cancellation of the previous proposal to build a modern pit facility.  (See 
the response to Comment no. 316-5 above.)  The increase in employee 
vehicles and the state-projected increase in other vehicles resulting 
from the increase in LANL employment would be expected to result in 
increases in vehicle emissions along NM 30 and other routes used to 
access the site.  An analysis of operations and construction traffic indicates 
that there would be a five percent increase in traffic levels on NM 30 
from increased employment at LANL during the 5-year time period (2007 
through 2011) under the Expanded Operations Alternative.  During this 
same time period, there would be a projected increase of six percent on 
NM 502 from operations and construction traffic and shipments from 
LANL.  Similar increases in accidents (see Chapter 4, Section 4.10.2 
for existing accident rates by county) and air pollutant emissions along 
these routes would be expected.  Appendix C of the SWEIS examines 
the potential health impacts to persons whose traditional living habits 
and diets could cause greater exposures to environmental contaminants 
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than would be experienced by the hypothetical offsite resident whose diet 
would not consist of home-grown foods.  Please refer to the response to 
Comment no. 316-8 for a discussion of how sediments and soils were 
analyzed to develop the dose to the Special Pathways receptor.

316-11 It is well documented that the Cerro Grande fire increased the surface 
water flows and migration of contaminants off the site.  However, the 
effect on human exposure from those contaminants through the ingestion 
pathway appears, thus far, to be minimal.  The radionuclide concentrations 
in foodstuff samples from the post-Cerro Grande fire period are not 
notably different from the results reported before the fire.  As noted in 
Appendix C, Section C.1, the calculated radiation doses for 12 of the 
17 ingestion pathway components (including fish and elk) actually 
decreased slightly from the values reported in the 1999 SWEIS due to the 
lower average radionuclide concentrations in 2001-2005 environmental 
media samples.  Please see the response to Comment no. 316-8 for a 
discussion of the products used in the Special Pathways receptor analysis.

 The ingestion pathway analysis made use of several conservative 
assumptions to ensure that the impacts of environmental contaminants 
were not underestimated.  The 95 percent upper confidence level 
contaminant concentration values used to calculate ingestion pathway 
exposures were developed using only positive (greater than zero) 
environmental sample results.  By using only the positive values, the 
exposure estimates presented in the SWEIS are significantly higher than 
the actual exposures likely to be received by most Pueblo members.  In 
addition, the assumed intake of food, water, soil and sediment represent 
exposures to a person who lives full-time in a location with the highest 
soil and sediment contamination and eats only foods with the highest 
calculated concentrations of each contaminant.  As shown in Appendix C, 
no adverse health impacts are expected even using these unrealistically 
high hypothetical exposure assumptions.  An occasional visitor to 
such a maximum exposure location or a person who consumes those 
particular foods only on special occasions would necessarily have a 
lower contaminant intake and health risk than the hypothetical person 
represented by the analysis.

316-12 NNSA operates a monitoring program (described in Section 4.3.1.5) to 
detect contamination that has resulted from past practices.  LANL staff 
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evaluates and takes corrective action for occurrences of contamination in 
groundwater and surface waters, in accordance with applicable regulations 
and agreements.  Refer to Section 2.5, Water Resources, of this CRD for a 
discussion of contaminant detection and monitoring wells.

316-13 LANL does not have access to over 6,000 acre-feet of water per year for 
its sole use.  On the contrary, Chapter 4, Section 4.8.2.3, of the SWEIS 
explains that NNSA completed the transfer of ownership and operation of 
the Los Alamos County water production system to Los Alamos County on 
September 5, 2001.  NNSA also transferred 70 percent of its water rights 
(3,879 acre-feet or 1,264 million gallons [4,785 million liters] annually) 
for LANL to Los Alamos County at that time and leases the remaining 
30 percent to the County.  LANL is now a County water customer, and 
NNSA is billed and pays for the water it uses in accordance with a water 
service contract.  While this contract does not specify a supply limit 
to LANL, the water rights owned by NNSA and leased to Los Alamos 
County (that is 1,662 acre-feet or 542 million gallons [2,050 million liters] 
per year) is a good target ceiling under which LANL should remain for the 
purposes of gauging water use management efforts.

 NNSA has updated its utility demand projections as presented in the 
SWEIS.  As discussed in Chapter 5, Section 5.8.2.3, under the Expanded 
Operations Alternative, LANL operational demands combined with 
the larger and growing demands of other Los Alamos County users 
could require up to 97 percent (rather than 101 percent projected in the 
Draft SWEIS) of the currently available water rights.  Even so, LANL’s 
projected water demands under the Expanded Operations Alternative 
would remain within LANL’s water use target ceiling of 542 million 
gallons (2,052 million liters) per year.

 NNSA continues to work with Los Alamos County in implementing 
measures to conserve water and in planning for future water demands.  
NNSA has attempted to document current water supply conditions 
while characterizing planning efforts and proposals related to the 
future availability of water as they are currently known.  Accordingly, 
Chapter 4, Section 4.8.2.3, of the SWEIS has been revised to explain 
that the conversion of the Bureau of Reclamation water contracts into 
permanent repayment contracts was completed in September 2006 and 
that this development was necessary in order to enable Los Alamos 
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County to move forward with efforts to access San Juan-Chama project 
water, consistent with statements by Los Alamos County officials.  This 
contract conversion was evaluated and approved under an environmental 
assessment and Finding of No Significant Impact (FONSI) issued 
by the U.S Bureau of Reclamation in May 2006.  Further, Chapter 4, 
Section 4.8.2.3 of the Final SWEIS summarizes the options that the 
County is considering for physical diversion of San Juan-Chama project 
water, including possible direct use by LANL, as documented in the 
County’s Long-Range Water Supply Plan, completed in August 2006.

 Any detailed treatment of the merits, associated impacts, and costs of the 
options under consideration by Los Alamos County to directly access 
and use San Juan-Chama project water is speculative at this time and 
are outside the scope of the SWEIS.  Appropriate environmental impact 
documentation would be prepared by Los Alamos County in order to 
analyze the options carried forward to access San Juan-Chama project 
water.  Chapter 5, Section 5.8.2.1 of the SWEIS notes that the earliest 
that San Juan-Chama project water might be available is 2010.  Any 
environmental impacts identified through the course of impacts analysis 
performed by Los Alamos County would be considered in subsequent 
National Environmental Policy Act (NEPA) compliance documentation 
prepared by NNSA.  Although circumstances could arise which 
might necessitate that San Juan-Chama water rights be used to offset 
groundwater pumping rather than physical diversion of San Juan-Chama 
water, which is evaluated in the County’s Long-Range Water Supply 
Plan, this too is speculative at this time.  Any such offset scenario would 
be subject to the approval of the Office of the State Engineer to ensure 
that senior water rights are fulfilled.  NNSA understands that proposed 
expansion of LANL and its future operations will be bound by the 
availability of water, just as the growth of the greater Los Alamos area will 
be.  Refer to Section 2.8, Water Use, of this CRD for more information on 
LANL’s water use, available water rights, and water supply planning.

316-14 Large amounts of low-level radioactive waste and transuranic waste 
would be generated if the Expanded Operations Alternative were fully 
implemented.  The estimated waste volumes are conservatively estimated 
to bound potential impacts.  As the commentor notes, NNSA states in 
Chapter 5, Section 5.13, that offsite disposal of low-level radioactive waste 
could be required, and that transuranic waste volumes could exceed the 
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amounts identified for LANL as referenced in the WIPP Disposal Phase 
Final Supplemental EIS (DOE/EIS-0026-S2) (DOE 1997b).  However, 
much of the transuranic and low-level radioactive waste projected for the 
Expanded Operations Alternative is attributable to remediation actions; the 
actual amount generated will depend on future regulatory decisions by the 
New Mexico Environment Department, and may be substantially smaller 
than projected.  NNSA will factor these potential impacts into its decisions 
regarding the implementation of options identified in the Expanded 
Operations Alternative.  Refer to Section 2.7, Waste Management, of this 
CRD for more information.

316-15 Some contamination of ground and surface waters have occurred due to 
past LANL operations.  As discussed in Chapter 2, Section 2.2.6, NNSA is 
conducting an environmental restoration program to address the remaining 
potential release sites at LANL including material disposal areas, firing 
sites, outfalls, and others.  With respect to material disposal areas, the 
SWEIS addresses two broad options for remediation: capping in place and 
removal.  Capping would enhance the current configuration of the material 
disposal areas, providing greater environmental protection over the long 
term.  Removal would completely remove the waste.  As suggested by 
the commentor, each option would have environmental impacts as well 
as benefits (see Appendix I).  For example, Appendix I, Section I.5.10, 
addresses possible impacts from transporting wastes from environmental 
restoration to offsite treatment and disposal facilities.  Transuranic waste 
would not be transported through the Santa Clara Pueblo, and low-level 
radioactive waste would be transported through the Santa Clara Pueblo 
only if a decision is made to dispose of the waste in a commercial facility.  
These and other considerations would need to be weighed by NNSA 
and the State of New Mexico when making environmental remediation 
decisions consistent with established regulatory processes.  Mitigation 
measures for impacts identified in the SWEIS are addressed in Chapter 5, 
Section 5.14, of the SWEIS.

316-16 An update to the seismic hazard analysis was completed in 2007.  Seismic 
activity at LANL is described in Chapter 4, Section 4.2.2.3 and in the 
2007 seismic hazard analysis report (LANL 2007).  The estimated human 
health impacts from postulated facility accidents at LANL, including 
earthquakes, are described in Chapter 5, Section 5.12 and Appendix D, 
Section D.4.  These sections also include a discussion of the significance 
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of the updated understanding of seismic hazard from the 2007 seismic 
hazard analysis report.

 The new geological information in the 2007 seismic hazard analysis report 
has been interpreted as indicating that the seismic hazard at LANL is 
greater than previously understood.  The relevance of the seismic hazard 
to facility accidents will undergo a rigorous and thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 
facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 
technically acceptable, provide a basis for continued safe operation of 
facilities.

 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns and 
take into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks. The results of these 
safety studies would be incorporated into facility design and operations to 
ensure protection of the health and safety of workers and the public.

316-17 Impacts associated with waste transportation and potential wildfires 
affecting the transuranic waste management domes are presented in 
Chapter 5, Sections 5.10 and 5.12, of the SWEIS, respectively.  In a 
cleanup scenario with the maximum amount of transportation involved, 
all transportation over a 10-year period would be expected to result in 
less than 1 latent cancer fatality in the population and 3 traffic fatalities.  
NNSA recognizes that a wildfire accident affecting the transuranic waste 
management domes is one of the largest risks associated with operations.  
Efforts are underway to reduce the amount of transuranic waste in the 
domes by shipping it to WIPP for disposal.  As noted in Chapter 3, 
Section 3.6, in 2000, the Cerro Grande Fire burned to within 0.75 miles 
(1.2 kilometers) of the domes, but none were burned.  Since that time, fuel 
reduction has been conducted by removing vegetation surrounding TA-54 
and combustible materials in the domes, further reducing the likelihood of 
wildfire affecting the domes.

316-18 NNSA notes the commentor’s statement that the threat of terrorism 
is increased by an expansion of pit production.  There is no reason to 
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believe that a change in the level of pit production would make LANL 
more or less likely to be the target of terrorists.  DOE gives high priority 
to the safety and security of all of its facilities.  Security and potential 
acts of terrorism are integral considerations in the designs and operating 
procedures for new and existing DOE facilities.  Chapter 4, Section 4.6, 
has been revised to include additional discussion of the measures taken to 
protect assets at LANL from terrorist activities.  As discussed in Chapter 5, 
Section 5.12.6, the impacts of terrorist action have been considered in a 
separate, classified appendix to the SWEIS.

316-19 NNSA notes the Pueblo’s potential involvement in the event of a 
situation that would lead to evacuations at LANL.  As noted in Chapter 4, 
Section 4.6.4, LANL staff maintains an Emergency Operations Center to 
respond to virtually any type of emergency.  Through the communications 
and response apparatus established for the operation of the Center, NNSA 
and the LANL contractor would coordinate response actions to any 
emergencies, including any necessary evacuation.

316-20 NNSA does not agree that the existing process for consultation need be 
revised before issuance of a Final SWEIS and Record of Decision.  In 
2006, NNSA signed a restatement of the accords with the Santa Clara 
Pueblo that recognizes the Pueblo as a sovereign entity that can interact 
with LASO on a government-to-government basis.  The Los Alamos Site 
Office has also signed the LANL Pueblo Cooperative Agreements which 
provide a procedural framework for consultation, as well as committing to 
provide information and input in long-term planning and decisionmaking.  
In addition, the LANL contractor has prepared A Plan for the Management 
of the Cultural Heritage at Los Alamos National Laboratory, New 
Mexico in which specific aspects of the consultation process are spelled 
out.  NNSA is committed to continuing to interface with the Pueblo in 
accordance with these agreements and plan.  When a project is proposed 
at LANL, archaeological records are searched to determine if any cultural 
resource sites are known to exist at the project area.  If archaeological 
records do not exist for the project area, LANL personnel conduct the 
necessary surveys prior to any work taking place.  If it is determined that 
traditional cultural properties are present, consultations called for under 
the appropriate accord and management plan will be undertaken.  In 
addition, as required by Section 106 of the National Historic Preservation 
Act, DOE consults with state or Tribal historic preservation officers, or 
both, if a proposed action has the potential to affect a historic property.
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 With regard to noise there would be a 20 percent reduction in explosives 
testing under the Reduced Operations Alternative while under the 
Expanded Operations Alternative there would be no change from current 
levels (see SWEIS Section 3.1.3.7, Table 3–9).  LASO will consider 
measures that better coordinate the scheduling of explosives testing in 
order to resolve any adverse effects of noise on traditional practices such 
as ceremonial dances at the Santa Clara Pueblo.

316-21 NNSA does not agree that the SWEIS fails to meet the provisions of 
Executive Order 12898.  NNSA recognizes that in light of electronic 
capabilities now available, commentors would like the references to 
be available on the Internet.  For security reasons, NNSA exercises 
caution when making decisions about posting documents on its website.  
Consistent with established practice, NNSA made the Draft LANL 
SWEIS and the reference material available for public review in DOE 
Public Reading Rooms in the general vicinity of LANL.  Those reading 
rooms are located in Los Alamos, Santa Fe, and Albuquerque.  Refer to 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for additional information.  

 With respect to information specific to understanding assumptions used 
in the calculation of potential doses to offsite populations, Appendix C 
of the SWEIS was revised to include additional information to assist the 
reader in understanding the assumptions used in running the CAP88 model 
for the SWEIS.  The Clean Air Act Assessment Package-1988 (CAP88) 
Model was developed by the EPA and is widely used for dose calculations 
throughout the government.  Additional information regarding this model 
is available from the EPA at www.epa.gov/radiation/assessment/CAP88/
index.html.

316-22 NNSA disagrees with the commentor’s assertion that deficiencies in the 
NEPA process and environmental justice review preclude meaningful 
analysis of the SWEIS.  NNSA prepared the SWEIS in accordance with 
Council on Environmental Quality regulations (40 CFR Parts 1500 
to 1508) and DOE implementing procedures (10 CFR Part 1021).  In 
implementing the NEPA process, NNSA provided reasonable opportunities 
for public input into preparation of the LANL SWEIS.  For example, 
NNSA extended the comment period for responding to the Draft SWEIS 
by 15 days, and provided a number of other ways to comment on the 
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Draft SWEIS for persons unable to attend public hearings.  As addressed 
in the response to Comment no. 316-20, consistent with existing practice, 
NNSA made the Draft SWEIS and reference material available for public 
review in DOE reading rooms in the general vicinity of LANL.  The 
length of the SWEIS is consistent with its scope, while an effort has been 
made to present technical information in an understandable way.  Thus, 
a revised Draft SWEIS is not required.  Refer to Sections 2.2, National 
Environmental Policy Act (NEPA) Process, and 2.11, Environmental 
Justice, of the CRD for more information.  

 NNSA appreciates the input of the Santa Clara Pueblo for its involvement 
in the SWEIS preparation process and for the government-to-government 
relationship enjoyed by NNSA and the Pueblo.  Pueblo issues and 
concerns were considered in the process of developing the SWEIS 
analysis; however, the NEPA process, and in particular the SWEIS 
preparation effort, is not necessarily the appropriate venue for addressing 
all Pueblo issues and concerns.  NNSA pledges to continue to work 
through the government-to-government relationship process to address 
Pueblo issues and concerns.

316-23 The Final LANL SWEIS projects no disproportionately high and adverse 
impacts to any low-income or minority groups, including the people of 
Santa Clara Pueblo.  NNSA does intend to implement mitigation measures 
to reduce the potential for impacts to the environment and the public near 
LANL.  Any mitigation measures, monitoring or other conditions adapted 
as part of NNSA’s decision will be summarized in the Record of Decision.  
Mitigation measures for LANL operations will be detailed in the LANL 
SWEIS Mitigation Action Plan.  The Mitigation Action Plan is a “living 
document” that may be changed as the need to do so is identified and is 
a legally binding commitment by NNSA.  The Mitigation Action Plan is 
a separate document from the Record of Decision, however.  Under DOE 
Order 1230.2, American Indian Tribal Government Policy, as amended 
by DOE Notice 144.1, NNSA recognizes the government-to-government 
consultation process, and it is hoped that through this consultation process 
a mutually satisfactory relationship can be reached between the needs of 
the Pueblo of Santa Clara and NNSA’s need for operating LANL to meet 
its Congressionally assigned mission requirements.
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317-1 Comments noted.  Responses to these comments are encompassed by the 
responses to the more detailed comments on the following pages.

Commentor No. 317:   Joni Arends, Executive Director, 
 Concerned Citizens for Nuclear Safety, 

 Sheri Kotowski,  Embudo Valley Environmental Monitoring Group
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317-2 NNSA notes the commentor’s concerns about the review and comment 
period, the SWEIS references, and other aspects of the NEPA process.  
Refer to Section 2.2, National Environmental Policy Act (NEPA) Process, 
of this CRD for general information about these issues.  Responses to 
specific comments are provided below.
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317-3 A general response to the concerns expressed in this paragraph is provided 
in Section 2.2, National Environmental Policy Act (NEPA) Process, of 
this CRD.  Specific responses to the bulleted justifications following this 
paragraph are provided below.

317-4 Current air sampling programs at LANL include ambient nonradiological 
air monitoring, an ambient radiological air sampling network called 
AIRNET, and stack sampling for radionuclides, as described in Chapter 4, 
Sections 4.4.2.3 and 4.4.3.1.  The Clean Air Act, Title V, operating permit 
includes requirements for monitoring emissions from sources at LANL 
and keeping records concerning those sources.  Although toxic and 
radioactive air emissions can potentially have detrimental impacts, past 
and projected LANL emissions levels would not be expected to cause 
unacceptable impacts on human health or the environment, as shown 
in Section 4.6.1.3 and Chapter 5, Sections 5.4.1.1 and 5.6.2.  NNSA 
revised Chapter 6, Section 6.4, to reflect that the open burning permits 
were withdrawn and associated activities ceased.  Refer to Section 2.10, 
Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility, of this CRD for more information on high explosives 
and depleted uranium activities.

317-5 Environmental remediation of sites used for dynamic experiments at 
LANL firing sites is being addressed, primarily in accordance with DOE’s 
authority under the Atomic Energy Act, and with the requirements of the 
March 2005 Consent Order.  Since 1989, when over 2,100 potential release 
sites, including firing sites, were identified at LANL, because of progress 
in remediation and consolidation of geographically proximate sites, 
only 829 potential release sites remained at the end of 2005.  Therefore, 
the levels of depleted uranium and high explosives that may remain in 
the vicinity of the firing sites is being reduced.  Additional information 
is in Section 2.2.6 and Appendix I of the SWEIS, and in Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD.  Also refer to Section 2.10, Depleted 
Uranium and the Dual Axis Radiographic Hydrodynamic Test (DARHT) 
Facility, of this CRD for more information about how LANL staff ensures 
the safety of high explosive testing and depleted uranium use, as well 
as LANL’s monitoring program.  Monitoring of the environment in and 
around LANL generally includes air, water, soil, and foodstuffs, and 
monitoring results are reported in annual environmental surveillance 
reports.
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317-6 All LANL operations, regardless of when they began, comply with 
applicable state (New Mexico Air Quality Control Act) and Federal 
(Clean Air Act, Toxic Substances Control Act) laws and regulations and 
have valid permits, as described in Chapter 6 of the SWEIS.  The LANL 
contractor evaluates the results from the air sampling programs (described 
in response to Comment no. 317-4) and makes changes in the sampling 
locations and constituents as appropriate.  The Los Alamos Neutron 
Science Center (LANSCE) generates the highest amount of radionuclide 
air emissions at the site.  As discussed in Chapter 5, Section 5.6, of the 
SWEIS, if necessary, operational controls are implemented at LANSCE 
to limit the air emissions dose to the maximally exposed offsite individual 
to 7.5 millirem per year to ensure compliance with the 40 CFR Part 61 
(National Emission Standards for Hazardous Air Pollutants) limit of 
10 millirem per year.

 NNSA is not aware of “radioactive, toxic and hazardous air pollutants 
[that] do not have any standards protective of human health” referenced 
to in the comment that require monitoring.  Estimated toxic air pollutant 
emissions from the use of chemicals are generally below the levels for 
which a permit for a new source is required under the New Mexico permit 
regulations for toxic air pollutant emissions (NMAC 20.2.72.400-502).  
Although toxic, hazardous, and radioactive air pollutant emissions can 
potentially have detrimental impacts, past and projected LANL emissions 
levels would not be expected to cause unacceptable impacts on human 
health or the environment (see Chapter 5, Sections 5.4.1, 5.4.2, 5.6.1, and 
5.6.2).  LANL reviews plans for new and modified projects, activities, and 
operations to identify all applicable air quality requirements, including the 
need to revise the operating permit application, to apply for construction 
permits, or to submit notifications to the New Mexico Environment 
Department.  A list of chemicals purchased for LANL operations in 2005 
that could be emitted to the air was added to Appendix B of the SWEIS.  A 
table of emission limitations in the current operating permit was added to 
Chapter 4, Section 4.4.2.1 (Table 4–18).

317-7 Evaporation was developed as a method to dispose of tritium while 
meeting the goals of LANL’s zero liquid discharge program.  This method 
uses energy-efficient solar power to evaporate tritium.  The amount of 
tritium discharged to the evaporation basin at TA-53 in 2006 constituted 
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about 1 percent of the annual tritium emission from TA-21, which is nearer 
the public than TA-53.  It should be noted that tritium releases at LANL 
make up a very small part of the projected dose to the public and are well 
within EPA limits, as shown in Chapter 4, Table 4–22, of the SWEIS.

317-8 The SWEIS discusses the electricity demand for the various alternatives in 
Chapter 5, Section 5.8.2.  Most of the demand would be met by a number 
of hydroelectric-, coal-, and natural gas-powered generators throughout 
the western United States, as discussed in Chapter 4, Section 4.8.2.1, of 
the SWEIS.  Part of this demand could be met by the TA-3 Co-Generation 
Complex.  The air quality impacts of operating this complex are 
considered in the bounding analysis discussed in Section 5.4.1.1.

 NNSA revised Section S.9.1 of the Summary and Chapter 5, 
Section 5.4.1.3, to discuss the potential for increased emissions due 
to increased commuter traffic to LANL.  An employment increase of 
2.2 percent per year under the Expanded Operations Alternative could 
result in similar increases in LANL commuter-specific vehicle emissions 
from additional employee vehicles commuting from Santa Fe and Rio 
Arriba County and other locations.  The actual change in overall traffic 
emissions would be much less than 2.2 percent because LANL-specific 
traffic is only a portion of the overall regional traffic volume.

317-9 LANL is not subject to the Prevention of Significant Deterioration 
permitting regulations, which put special limitations on impacts to Class 
I areas, because emissions from the LANL sources are limited to less 
than the applicability thresholds of those regulations.  The alternatives 
evaluated in the LANL SWEIS do not include construction of a modern 
pit facility.  Additionally, in October 2006, NNSA issued a Notice of Intent 
to prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement - Complex 2030 (Complex 
2030 SEIS) (DOE/EIS-0236-S4) (71 FR 61731).  This Notice of Intent 
also announced cancellation of NNSA’s previous proposal to build a 
modern pit facility, for which a draft supplemental EIS was issued in 
June 2003 (67 FR 59577).  Discussions regarding evaluation of LANL in 
the Complex 2030 SEIS were included in Chapter 1 of the Final SWEIS.  
The potential impacts of locating a new consolidated plutonium center or 
consolidated nuclear production center at LANL will be evaluated in the 
Complex 2030 SEIS.

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 

Sheri Kotowski, Embudo Valley Environmental Monitoring Group

317-21

317-22

317-23

317-24

317-25



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-730

7/9/2007

317-10 The estimates of operational transuranic waste generation in the SWEIS 
reflect the projections in the 1999 SWEIS, which were increased as 
necessary in this SWEIS based on actual generation rates and recent 
waste generation forecasts.  Most of the transuranic waste projected under 
the Expanded Operations Alternative would come from the assumed 
removal of transuranic waste disposed before 1970 from LANL material 
disposal areas that are subject to the Consent Order.  Generation of this 
waste is uncertain and will depend on future regulatory decisions by the 
New Mexico Environment Department.  The original WIPP baseline 
inventory estimated 741,608 cubic feet (21,000 cubic meters) of contact-
handled transuranic waste originating from LANL (see the Waste Isolation 
Pilot Plant Disposal Phase Final Supplemental Environmental Impact 
Statement [DOE/EIS-0026-S2] [DOE 1997b]).  These estimates are 
updated periodically using more current projections.  The WIPP disposal 
capacity is expected to be sufficient for disposal of all retrievably stored 
transuranic waste, including LANL’s current inventory of legacy waste 
and all newly generated transuranic waste from the DOE Complex over 
the next few decades.  As discussed in Chapter 5, Section 5.9.3, no 
credit was taken for LANL waste volume reduction techniques such as 
sorting, and it is assumed that all of the transuranic waste at LANL could 
be disposed of at WIPP.  However, there may not be sufficient space at 
WIPP for disposal of all pre-1970 waste buried across the DOE Complex.  
Because future decisions about disposal of transuranic waste will be based 
on the needs of the entire DOE Complex, it is not possible to be definitive 
about the disposition of waste from environmental remediation that may 
or may not be generated.  Should any transuranic waste be generated at 
LANL when disposal capacity is not available, the waste would be safely 
stored until disposal capacity is available.  The text in Section 5.9, Waste 
Management, was revised consistent with the above discussion.  Refer to 
Section 2.7, Waste Management, and Section 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of this 
CRD for more information.

317-11 Groundwater monitoring has been performed at numerous locations 
within and around LANL for many decades.  The information presented 
in the SWEIS relies on the best data available, primarily data from the 
types of wells and screens that have high-quality results.  Some of the 
groundwater data, particularly those associated with certain multi-screen 
Hydrogeologic Workplan characterization wells constructed after 1999, 
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are being reassessed due to potential residual drilling fluid effects.  The 
drilling fluid effects are quantitatively assessed in the referenced Well-
Screen Analysis Report.  For those well screens that have been impacted 
by residual drilling fluids, LANL staff has initiated a program to better 
evaluate the wells and to rehabilitate the wells that may be producing 
suspect groundwater monitoring results.  As well quality issues are 
clarified and resolved, the set of groundwater data will increase in size 
and improve in quality to support ongoing monitoring, investigations, and 
decisionmaking.  Refer to Section 2.5, Water Resources, of this CRD for 
additional information.

317-12 Neptunium, plutonium-239, plutonium-240, and strontium-90 have not 
been found in the regional aquifer.  As discussed in Section 2.5, Water 
Resources, of this CRD, it is important to distinguish between detection 
of contaminants in groundwater and the values used for analyses in the 
SWEIS.  Neptunium-237 is not present in any samples from the Los 
Alamos County water supply wells.  Plutonium-239, plutonium-240, and 
strontium-90 were detected in samples from these wells taken on only 
one or two of the numerous dates and were not repeated by follow-up 
sampling, indicating an error by the analytical laboratory which is typical 
for a small percentage of samples.  This conclusion was confirmed by 
reanalysis of numerous samples and contradictory results from field and 
laboratory duplicate samples.  Some contaminants, however, are present 
on site at levels above applicable standards and guidelines.  Elevated 
levels are investigated to confirm the validity of the results, determine the 
source and extent of the contamination, and evaluate needed control and 
cleanup technologies.

 Hexavalent chromium has been found in the regional aquifer, but not in 
water supply wells.  LANL staff has prepared an Interim Measures Work 
Plan for Chromium Contamination in Groundwater (LANL 2006a).  
The activities to be carried out under this plan will be summarized in an 
investigation report that will provide the basis for follow-on work.  For 
more information refer to Chapter 4, Section 4.3.2, of the Final SWEIS, 
and Section 2.5, Water Resources, of this CRD.

317-13 The water quality standards presented in Chapter 4, Tables 4–7 and 
4–9, have been updated to reflect standards recently issued by the New 
Mexico Water Quality Control Commission.  The new standards have 
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not yet been approved by EPA; nevertheless, they are used in the LANL 
2005 Environmental Surveillance Report and in this SWEIS to evaluate 
water quality data.  As Table 4–7 demonstrates, LANL compares its 
surface water data to a variety of legally applicable standards to identify 
contaminants and data trends that could indicate the need for corrective 
actions.

317-14 DOE (and by extension NNSA) defines low-income populations in terms 
of the Census Bureau’s statistical poverty level, which was used in the 
LANL SWEIS.  This approach is consistent with EPA’s, as discussed in 
the Agency’s “Final Guidance for Incorporating Environmental Justice 
Concerns in EPA’s NEPA Compliance Analysis” (EPA 1998).  DOE’s 
definition of “low-income” has been added to the Glossary of the Final 
SWEIS.

317-15 NNSA undertook a scoping process in January and February 2005 that 
allowed any interested member of the public to submit comments in 
writing or verbally (see Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD).  In addition, in January 2005, NNSA met 
with interested Accord Pueblos to discuss the scope of the planned NEPA 
document.  NNSA notes that the referenced Executive Order 2005-56 
concerns state activities, not those of the Federal Government.

317-16 Chapter 5, Section 5.11, of the SWEIS discusses environmental justice-
related impacts on populations that depend on subsistence farming and 
fishing, including environmental justice-related cumulative impacts 
resulting from background radiation levels, weapons testing fallout, and 
previous radiological releases from LANL.  The discussion concluded that 
no populations were disproportionately impacted from LANL operations.  
Section 5.13 was revised to describe the potential for environmental 
justice-related cumulative impacts.

317-17 NNSA is aware that multiple Pueblo feast days are held by each of the 
regional Pueblos on both fixed and floating dates throughout the year.  
The Eight Northern Pueblos and the four LANL Accord Pueblos were 
invited to a special briefing on the SWEIS hosted by Santa Clara Pueblo 
early during the comment period.  The schedule for public hearings was 
discussed with the Pueblo representatives that attended this briefing, 
including alternate means of providing both oral and written comments on 
the Draft SWEIS.  NNSA recognizes that it is not possible to hold a public 
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hearing at a time and place that is convenient to every interested person, 
and so provides alternate means of submitting comments to provide 
multiple opportunities to participate in the NEPA process.  See additional 
discussion in Section 2.2, National Environmental Policy Act (NEPA) 
Process, of this CRD.

317-18 Potential impacts to persons living year-round in the areas immediately 
surrounding LANL, including Tribal members who live nearby and use 
the area on a daily basis, were evaluated in Chapter 5, Section 5.11, 
and Appendix C of the SWEIS.  It was determined that minority and 
low-income populations did not face disproportionately high and 
adverse impacts as a result of LANL operations.  Refer to Section 2.11, 
Environmental Justice, of this CRD for additional information.

317-19 Direct contact with regional counties and Pueblos was only one of the 
methods used to collect information for analyses of cumulative impacts.  
Much of the needed information was collected from Federal, state, and 
county agencies, as well as private company plans, studies, reports, 
databases, and websites.  Local officials confirmed the information 
collected from these other sources.  Follow-up contact was made with 
counties that declined initial requests for cumulative impacts information.  
Chapter 5, Section 5.13, of the Final SWEIS was revised to reflect input 
received from all but one county.  In addition, the Santa Clara and San 
Ildefonso Pueblos declined to provide information.  Much applicable 
information for these geographic areas was collected from other agencies, 
including the Central Federal Lands Highway Division, New Mexico 
Department of Transportation, New Mexico Water Quality Control 
Commission, Public Service Company of New Mexico (PNM), U.S. Army 
Corps of Engineers, U.S. Bureau of Land Management, U.S. Bureau of 
Reclamation, U.S. Environmental Protection Agency, U.S. Forest Service, 
Western Area Power Administration, as well as county websites.

317-20 The 50-mile radius was not intended as a limit for cumulative impacts 
analysis.  Each resource area may have a different region of influence; 
for instance, cumulative impacts to cultural resources would be largely 
confined to LANL.  However, surface water resources could potentially 
have cumulative impacts far downstream on the Rio Grande.  Impacts 
from radiological air emissions are typically modeled out to 50 miles 
(80 kilometers).  If the modeling results indicate that air quality impacts 
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could be significant beyond 50 miles (80 kilometers), additional analysis 
is performed.  Operational impacts are greatest within a few miles of 
the source of the air emissions.  Appendix C includes an analysis of 
the radiological dose from airborne emissions as a function of distance 
from the source.  With increasing distance from the source (LANSCE), 
the dose dropped dramatically from approximately 7.5 millirem per 
year at 0.5 miles (0.8 kilometers) to 0.035 millirem per year at 50 miles 
in the direction of the highest potential dose (north-northeast of 
LANSCE).  The large drop in radiological dose with distance was due 
primarily to dispersion of the emitted contaminants, which reduced their 
concentrations.  Additional discussion and a graphic depiction were added 
to Appendix C.  Extending the impacts analysis of air emissions from the 
most severe potential accident at LANL out to 100 miles (161 kilometers) 
would change calculated results for population doses by approximately 
3 percent.  Additional information about the potential impacts of accidents 
extending out to 100 miles was added to Appendix D (Section D.3.2).

 For Sandia National Laboratories, only air emissions would potentially 
add to the cumulative impacts from LANL.  The 2005 Sandia National 
Laboratories dose to the offsite maximally exposed individual (MEI) is 
estimated at 0.0001 millirem, and the 2005 population dose is estimated 
to be 0.00017 person-rem (SNL 2006).  The dose to the MEI under the 
Expanded Operations Alternative at LANL is estimated at 8.2 millirem, 
and the annual population dose within 50 miles (80 kilometers) of LANL 
is estimated at 36 person-rem.  The Sandia National Laboratories MEI 
dose is 0.0012 percent of the LANL MEI dose, and the Sandia National 
Laboratories population dose is 0.00047 percent of the LANL population 
dose.  Even if the results of the 50-mile radius air emissions modeling 
for Sandia National Laboratories were superimposed on the 50-mile 
radius of impacts for LANL, the combined impacts would be very small.  
Because there would be no significant increase in cumulative impacts 
due to activities at Sandia National Laboratories, these impacts were not 
considered in the cumulative impacts section.  However, for completeness, 
Chapter 5, Section 5.13, of the SWEIS was revised to include the rationale 
for not including Sandia National Laboratories impacts.

317-21 The discriminators listed on the Cover Sheet are the resource areas 
evaluated in the SWEIS, not individual actions or projects.  The Notice 
of Intent for the Complex 2030 SEIS also announced cancellation of 
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NNSA’s previous proposal to build a modern pit facility (71 FR 61731).  
Consequently, impacts related to a modern pit facility were deleted from 
the SWEIS.  The potential impacts of locating a new plutonium facility at 
LANL (and at other DOE/NNSA sites) will be evaluated in the Complex 
2030 SEIS.  As the previous NEPA analysis of the modern pit facility was 
cancelled and the analyses for the new Complex 2030 SEIS are not yet 
complete, quantitatively analyzing impacts at LANL is not possible at 
this time.  Chapter 5, Section 5.13, of the SWEIS was updated to indicate 
that currently unidentified impacts from the potential new plutonium 
facility are anticipated and will be evaluated in the Complex 2030 SEIS.  
Additional information regarding NNSA Complex 2030 planning can be 
found at www.nnsa.doe.gov.

317-22 Impacts from radiological air emissions are typically modeled out to 
50 miles (80 kilometers).  If the results of the modeling indicate that air 
quality impacts could be significant beyond 50 miles (80 kilometers), 
additional analysis is performed.  Operational impacts are greatest within a 
few miles of the source of the air emissions.  Appendix C, Section C.1.3.3, 
of the SWEIS includes an analysis of the radiological dose from airborne 
emissions as a function of distance from the source.  The dose drops 
dramatically with increasing distance from the source, as described in 
the response to Comment no. 317-20.  Extending the impacts analysis 
of air emissions from the most severe potential accident at LANL out 
to 100 miles (161 kilometers) would change the calculated results for 
population doses by only around 3 percent.  Additional information about 
the potential impacts of accidents extending out to 100 miles is included in 
Appendix D, Section D.3.2, of the SWEIS.

 For Sandia National Laboratories, only air emissions would potentially 
add to the cumulative impacts from LANL.  For additional information on 
cumulative impacts from both LANL and Sandia National Laboratories, 
please see the response to Comment no. 317-20.  Because there is no 
significant increase in cumulative impacts due to activities at Sandia 
National Laboratories, those impacts were not considered in the 
cumulative impacts section.  However, for completeness, Chapter 5, 
Section 5.13, Cumulative Impacts, was revised to include the rationale 
for not including Sandia National Laboratories impacts.  Please refer to 
Section 2.6, Offsite Contamination, of this CRD for additional information 
about the choice of a 50-mile radius for impacts analysis.
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317-23 The SWEIS presents an independent assessment of public health impacts 
from contaminants in the LANL environment.  The SWEIS does not 
rely on the Agency for Toxic Substances and Disease Registry (ATSDR) 
Public Health Assessment for Los Alamos National Laboratory in any 
specific way for its conclusions.  However, under the 1986 amendments 
to the Superfund law, ATSDR is responsible for conducting public health 
assessments at each site on the U.S. Environmental Protection Agency 
(EPA) National Priorities List, and it is appropriate for the SWEIS to 
acknowledge the conclusions of the Public Health Assessment for Los 
Alamos National Laboratory because it is a relevant Federal agency study.  
The draft Public Health Assessment for Los Alamos National Laboratory 
was available for public comment from April 26 to December 1, 2005.  
The EPA did not reject the draft document; it submitted comments that 
were by addressed by ATSDR in the final document.  Appendix I to the 
final Public Health Assessment for Los Alamos National Laboratory 
describes how the comments on the draft received from the public, other 
Federal agencies (including EPA), and other stakeholders were addressed.  
As stated in the final Public Health Assessment for Los Alamos National 
Laboratory (ATSDR 2006), released August 31, 2006, ATSDR conducted 
its evaluations in accordance with guidance provided in the Public Health 
Assessment Guidance Manual (available at www.atsdr.cdc.gov/HAC/
PHAManual/index.html).

317-24 An updated performance assessment for Area G is in preparation; until this 
document is finalized and approved, the current performance assessment 
and composite analysis for waste disposal remains valid.  To the extent 
possible, the most recent technical documents have been considered in the 
Final SWEIS analysis.  Information currently under development that is 
not available for use in the Final SWEIS will be considered as it becomes 
available and, in accordance with the NEPA compliance process, the 
SWEIS impact analyses will be reviewed and supplemented as necessary 
based on the newly available information.

317-25 The data on seismic activity in Chapter 4, Section 4.2.2.3, of the SWEIS 
is based on data from the Information Document in Support of the 
Five-Year Review and Supplement Analysis for the Los Alamos National 
Laboratory Site-Wide Environmental Impact Statement (DOE/EIS-0238) 
(LA-UR-04-5631) (LANL 2004), which LANL staff prepared for use in 
the SWEIS analyses, and the seismic hazard analysis completed in 2007.  
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Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12 and 
Appendix D, Section D.4.  These sections also include a discussion of the 
significance of the updated understanding of seismic hazard from the 2007 
seismic hazard analysis report.

 The new geological information in the 2007 seismic hazard analysis report 
has been interpreted as indicating that the seismic hazard at LANL is 
greater than previously understood.  The relevance of the seismic hazard 
to facility accidents will undergo a rigorous and thoughtful evaluation 
to determine what, if any, changes are needed for planned and existing 
facilities.  In the interim, the LANL contractor will develop justifications 
for continued operation which will be reviewed by NNSA and, if deemed 
technically acceptable, provide a basis for continued safe operation of 
facilities.

 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns and 
take into account the most current seismic information would be prepared 
to address a comprehensive set of accident risks. The results of these 
safety studies would be incorporated into facility design and operations to 
ensure protection of the health and safety of workers and the public.

317-26 NNSA notes the commentor’s desire for two new alternatives, one that 
would eliminate activities related to nuclear weapons production and 
another characterized as a “Greener Alternative.”  Cessation of LANL’s 
primary mission activities in support of NNSA’s Stockpile Stewardship 
Program would be counter to national security policy as established by 
Congress and the President; therefore, it is not considered in the SWEIS.  
Chapter 3, Section 3.5, of the SWEIS discusses NNSA’s decision not to 
analyze a “Greener Alternative” in the SWEIS.  A “Greener Alternative” 
was analyzed in the 1999 SWEIS, but was not selected for implementation.  
NNSA does not believe, 7 years later, that a “Greener Alternative” is 
reasonable for future operation of LANL, given its primary mission of 
supporting the Stockpile Stewardship Program as directed by Congress 
and the President, and has identified the Expanded Operations Alternative 
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as its Preferred Alternative.  In addition to LANL’s stockpile stewardship 
activities, however, research is conducted in areas promoted by the 
commentor.  These activities would continue at LANL regardless of the 
alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

317-27 The Expanded Operations Alternative would not violate the Treaty on 
the Non-Proliferation of Nuclear Weapons.  Continuing to ensure a safe 
and reliable nuclear stockpile violates none of the terms of the treaty.  
Stockpile stewardship capabilities at LANL are currently viewed by the 
U.S. as a means to further the Nation’s nonproliferation objectives.  U.S. 
confidence in its stockpile stewardship capabilities is likely to remain 
important to future arms control negotiations as the Nation moves to 
reduce its overall stockpile size further.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for more information.

317-28 Production of up to 80 pits per year at the LANL site is considered an 
interim action to meet NNSA’s overall long-term need for pit production 
as established in the Final Programmatic Environmental Impact Statement 
for Stockpile Stewardship and Management (DOE/EIS-0236) (DOE 1996).  
Limited-scale production is that level that can be supported by currently 
operating facilities, but does not meet long-term production needs for 
maintaining the nuclear weapon stockpile.  As stated in Chapter 1, 
Section 1.3.3, DOE decided in 1999 to manufacture up to 20 pits per 
year, which has been the operating basis since.  In its Notice of Intent to 
prepare the Complex 2030 SEIS (71 FR 61731), NNSA also announced 
cancellation of its previous proposal to build a modern pit facility, for 
which a draft supplemental EIS was issued in June 2003 (67 FR 59577).  
Consequently, analysis of a modern pit facility has been deleted from 
the cumulative impacts section of the SWEIS.  The potential impacts of 
locating a new consolidated plutonium center or a consolidated nuclear 
production center at LANL will be evaluated in the Complex 2030 SEIS.

317-29 See the response to Comment nos. 317-4 and 317-6.

317-30 All cost-reimbursable work at LANL and other DOE sites is performed 
in compliance with DOE Orders and policies.  The DOE laboratories 
are available to conduct work for other Federal agencies on a full 
cost-recovery basis through the Economy Act of 1932, as amended 
(31 USC 1535), which authorizes an agency to place orders for goods and 
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services with another government agency when the head of the ordering 
agency determines that it is in the best interest of the government.  In 
addition, the Atomic Energy Act of 1954, as amended (42 USC 2011), 
authorizes conduct of research and development and training activities by 
non-DOE entities, provided private facilities or laboratories are inadequate 
for that purpose.

317-31 Chapter 1, Figure 1–1, of the SWEIS is a map specifically designed to 
depict the location of LANL relative to the surrounding counties and 
Pueblos and to the rest of the State of New Mexico.  The commentor 
is referred to Chapter 4, Figure 4–1, which shows the course of the 
Rio Grande above and below LANL.  The level of detail requested by 
the commentor is not necessary to support the analysis of impacts on 
drinking water and crops that is reported in Chapter 4.  As part of LANL’s 
environmental surveillance program, NNSA conducts regional monitoring, 
the results of which do not indicate a need to monitor across international 
borders.

317-32 As described in Chapter 1, Section 1.1, nuclear facilities are categorized 
according to the potential consequences in the event of an accident.  The 
title of the text box at the end of Section 1.1 was changed to “Nuclear 
Facility Hazards Categories” to match the Hazard Category descriptions 
in the text box.  The text box in Section 1.3.1 titled, “Special Nuclear 
Material Safeguards and Security,” was moved forward to Section 1.1 
and retitled, “Security Categories,” to make it easier for readers to find.  
As this text box indicates, the purpose of security categories is to provide 
layers of safeguards and security for nuclear materials

317-33 The cited text is from the purpose and need statement of the 1999 LANL 
SWEIS, which remains the purpose and need of the current SWEIS; it 
refers to testing done by the High Explosives Testing facilities that does 
not involve exploding a nuclear device.  In the 1999 LANL SWEIS Record 
of Decision, DOE selected a modified preferred alternative that included 
operation of the High Explosives Testing facilities (64 FR 50797).  The 
term “non-nuclear aboveground experimentation” and its definition were 
added to the glossary provided in Chapter 8 of the SWEIS.

317-34 DOE is party to the Consent Order (signed in March 2005) that establishes 
requirements for remediation of LANL; decisions to be made regarding 
cleanup will be made by the New Mexico Environment Department, not 
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DOE.  NEPA is a tool to support decisionmaking on actions (not impacts) 
to be taken by the Federal Government; it explicitly does not apply to 
non-Federal organizations such as the State of New Mexico.  Regardless, 
NNSA included the impacts of environmental cleanup in the SWEIS.  As 
many commentors have noted, and NNSA agrees, compliance with the 
Consent Order is not optional.  As stated in Chapter 1, Section 1.4, NNSA 
intends to select actions that support the Consent Order in a Record of 
Decision regardless of other decisions made.

317-35 NNSA notes the commentor’s opinion that the impacts associated 
with activities to comply with the Consent Order should be analyzed 
for all three alternatives.  NNSA does not consider compliance with 
the Consent Order to be optional and is not linking Consent Order 
compliance with decisions about pit production, proposed new projects, 
or activities, increased operational levels, or waste generated from other 
LANL activities.  Chapter 1 explains the rationale for including these 
activities only under the Expanded Operations Alternative and that 
the NNSA Administrator does not have to pick all of the elements of a 
single alternative.  As noted above, NNSA also states in Chapter 1 that it 
intends to include actions that support the Consent Order in a Record of 
Decision regardless of other decisions made (that is, under any alternative 
selected).  To assist readers in understanding the impacts associated 
with environmental restoration, the Summary, Table S–5, and Chapter 3, 
Table 3–19, were revised.  The impacts associated with environmental 
restoration can now be distinguished from other impacts under the 
Expanded Operations Alternative for those resource areas dominated by 
environmental restoration impacts (for example, waste management and 
transportation).

317-36 The discussion in Chapter 4, Section 4.1.1, of the SWEIS regarding 
conveyance of land to Los Alamos County and transfer of land to the 
Department of the Interior to be held in trust for the Pueblo of San 
Ildefonso was revised to reference the 2007 Defense Authorization Bill 
and the extension of the deadline for conveyance and transfer until 2012.

317-37 NNSA notes the commentor’s support for reducing or eliminating certain 
operations at LANL.
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317-38 A discussion of the proposed increase in pit production up to an 80 pit 
per year maximum is included in Chapter 1 of the SWEIS.  In part, the 
maximum production rate of up to 80 pits per year allows for the high 
initial anticipated rejection rate of newly produced pits as personnel are 
trained and the process is fully established at LANL, after which NNSA 
anticipates the product rejection rate will diminish considerably.

317-39 Chapter 1, Section 1.3.3, indicates that LANL has not achieved the 
production level of 20 pits per year that was selected in the 1999 SWEIS 
Record of Decision; since the Record of Decision, only a few pits have 
been produced while the LANL contractor refines its manufacturing 
processes.

317-40 In the Record of Decision for the Environmental Impact Statement for the 
Proposed Relocation of Technical Area 18 Capabilities and Materials at 
the Los Alamos National Laboratory (DOE/EIS-0319) (67 FR 79906), 
NNSA decided to relocate Security Category I and II capabilities and 
related materials to the Device Assembly Facility at the Nevada Test 
Site.  This did not include a decision regarding the future location of 
TA-18 Security Category III and IV capabilities or the disposition of 
the TA-18 facilities.  Appendix G, Section G.3, of the SWEIS includes 
impacts analyses of projects to maintain existing capabilities at LANL, 
including the proposed construction and operation of the Radiological 
Sciences Institute, the first phase of which is the Institute for Nuclear 
Nonproliferation Science and Technology.  This project includes providing 
facilities to maintain the capabilities remaining at TA-18 (except the 
Solution High-Energy Burst Assembly).  Appendix H, Section H.1, 
addresses the closure of the TA-18 site, including relocation of the 
remaining capabilities (except the Solution High-Energy Burst Assembly) 
followed by decontamination, decommissioning, and demolition of 
the structures.  To avoid analyzing the impacts of decontamination, 
decommissioning, and demolition of TA-18 structures twice, the project-
specific analyses of impacts for the Radiological Sciences Institute in 
Appendix G excluded decontamination, decommissioning, and demolition 
of TA-18.

317-41 NNSA is responsible for safely storing unwanted radioactive sealed 
sources for safety and national security purposes.  In addition, DOE 
is responsible under Public Law 99-240 for ensuring safe disposal of 

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 

Sheri Kotowski, Embudo Valley Environmental Monitoring Group

317-55
cont’d

317-57



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-742

7/9/2007

commercially generated Greater-Than-Class C radioactive waste (see 
below).  Over a number of years, NNSA has recovered and stored actinide-
bearing sealed sources at LANL under its Off-Site Source Recovery 
Project; it now proposes to store additional sealed sources containing other 
isotopes if appropriate and safe commercial or other management options 
cannot be identified.  Stored sealed sources containing transuranic isotopes 
that are determined to be defense-related are eligible for disposal at WIPP, 
including all of the plutonium-239 sources that have been collected; as 
stated in the SWEIS, 132 drums of plutonium-239 sealed sources have 
already been shipped to WIPP.  Recently, some of the americium-241 
and plutonium-238 sealed sources were determined to be defense-related 
and thus eligible for disposal at WIPP.  Stored sealed sources containing 
these and other isotopes that are determined not to be defense-related may 
be considered Greater-Than-Class C waste or DOE waste with similar 
characteristics.  At this time, there is no identified disposal facility for 
Greater-Than-Class C waste; however, DOE issued a Notice of Intent to 
prepare an Environmental Impact Statement for the Disposal of Greater-
Than-Class-C Low-Level Radioactive Waste (Greater-Than-Class-C 
EIS) (__ FR _____).  DOE intends this environmental impact statement 
to enable selection of a new or existing disposal location and methods 
of disposal of Greater-Than-Class C low-level radioactive waste, as well 
as DOE waste having similar characteristics.  If the concentrations of 
these isotopes in waste do not exceed the Class C concentrations listed 
in Nuclear Regulatory Commission Regulation 10 CFR Part 61, the 
sources may be disposed of at an existing commercial or DOE low-level 
radioactive disposal facility.  For instance, the strontium-90 radioisotope 
thermoelectric generators currently stored at LANL are considered 
low-level radioactive waste.  Appendix J of the SWEIS discusses the 
transportation impacts of shipping these radioisotope thermoelectric 
generators to the Nevada Test Site for disposal.  Clarifying language was 
added to Appendix J.

317-42 NNSA acknowledges the difficulties that have occurred related to 
repackaging and certifying transuranic waste for shipment to WIPP.  
Many of these issues have been addressed, however, and the number 
of shipments has been increasing.  Almost 2,800 containers have been 
shipped to WIPP from LANL in 2006 (as identified by the WIPP Waste 
Information System, available at the WIPP web site), and this shipment 
rate should increase.  NNSA is not planning to construct HOSS facilities 
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at LANL; however, to more significantly increase the rate of repackaging 
and certifying transuranic waste, NNSA is proposing to install and operate 
additional equipment and facilities, and upgrade existing processes, as 
identified in Appendix H, Section H.3.2.2.3, of the SWEIS.  The amount 
of stored transuranic waste is therefore expected to decrease.

317-43 As addressed in Appendix J, Section J.3.1, in cooperation with the 
U.S. Nuclear Regulatory Commission, DOE, and later NNSA, have for 
many years provided safe temporary storage for excess sealed radioactive 
sources that would present a public health and safety risk if abandoned, 
lost, or disposed of inappropriately.  Some of these sealed sources may be 
determined to be low-level radioactive wastes that are subject to the Low-
Level Radioactive Waste Policy Amendments Act (Public Law 99-240), 
which assigned the Federal Government responsibility for disposal of 
commercially-generated Greater-Than-Class C waste.  The Greater-
Than-Class-C EIS has not progressed sufficiently to evaluate the possible 
impacts of disposal of any Greater-Than-Class C or similar DOE waste 
by any method at any site.  Therefore, it would be premature to address 
Greater-Than-Class C waste disposal in the LANL SWEIS.  See the 
response to Comment no. 317-41 for additional information.

317-44 A modern pit facility was not discussed under the alternatives analyzed 
in the Draft SWEIS and is not discussed in the Final SWEIS.  As stated 
in Section 2.4, Modernization of the Nuclear Weapons Complex, of 
this CRD, the Notice of Intent for the Complex 2030 SEIS announced 
cancellation of the supplemental EIS for construction of a modern pit 
facility (71 FR 61731).  The proposed action for the maximum level of pit 
production in this SWEIS is the same as that in the 1999 LANL SWEIS, 
which addressed production of up to 80 pits per year.

 The Los Alamos County Landfill is operated by the county under a 
Special Use Permit granted by NNSA.  Historically, LANL has used the 
landfill as its primary facility for disposal of municipal wastes generated 
by LANL operations.  County operation of the landfill on DOE property 
was considered mutually beneficial to all parties because it provided 
LANL and the county with convenient disposal and recycling capabilities.  
As operator of the landfill, the county is working with the New Mexico 
Environment Department regarding the schedule and design for closure 
of the landfill.  NNSA has a responsibility as owner of the property and 
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because of DOE’s historical use of and association with the facility.  
Following closure, requirements for monitoring in the vicinity of the 
landfill will be addressed under the Consent Order as part of investigating 
and remediating the Upper Sandia Canyon Aggregate Area.  Under the 
current schedule, the Investigation Work Plan for Upper Sandia Canyon 
Aggregate Area (including proposed groundwater monitoring) is due to 
the New Mexico Environment Department at the end of March 2008; 
therefore, the basis for groundwater monitoring cannot be provided until 
that time.

317-45 NNSA will publish one or more Records of Decision in compliance with 
Section 1505.2 of the Council on Environmental Quality regulations.  As 
stated in Chapter 1, Section 1.4, of the SWEIS, the NNSA Administrator 
could choose to implement the alternatives either in whole or in part.  
NNSA intends to clearly communicate its decisions and the related 
rationale for those decisions in any Record of Decision that is published.  
Lack of an explicit decision in a Record of Decision following this SWEIS 
does not mean that a decision has not been made.  Previous decisions, such 
as those that followed issuance of the 1999 SWEIS Record of Decision, 
would still be applicable unless another decision is made to supplant them.

317-46 Analysis of cost data is not within the scope of the SWEIS.  Decisions 
about environmental restoration will be made in accordance with 
established regulatory standards and processes, including the Consent 
Order, under which the New Mexico Environment Department can invoke 
a corrective measures process that requires NNSA to prepare a corrective 
measures evaluation report for a specific cleanup action and provides an 
opportunity for public involvement.  The corrective measures proposed 
in the report would be evaluated based on a number of factors, including 
cost.  Following evaluation of the report, the New Mexico Environment 
Department would propose a remedy and offer an opportunity for public 
review and input.  After this public participation phase, a final remedy 
would be selected, which NNSA would undertake in accordance with an 
established schedule.

317-47 Chapter 1, Section 1.5, was revised to include the year each document was 
finalized.
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317-48 NNSA prepared this SWEIS in accordance with Council on Environmental 
Quality regulations (40 CFR Parts 1500 to 1508) and DOE NEPA 
implementing procedures (10 CFR Part 1021).  NNSA originally 
announced its intent to prepare a supplement to the 1999 LANL SWEIS, 
which included all operations at LANL as well as newly proposed projects 
as part of an Expanded Operations Alternative.  Consistent with some 
of the comments received during the scoping period, NNSA decided to 
prepare a new SWEIS instead of the originally planned supplement.  Refer 
to Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

317-49 The LANL SWEIS appropriately makes conservative assumptions 
regarding the potential occurrence and impacts of a wildfire at LANL.  
As discussed in a number of locations in the SWEIS, such as Chapter 3, 
Section 3.6.1, Facility Accidents, and Appendix D, Section D.5.2.1, 
mitigation measures have been taken at LANL since the fire.  These 
include thinning several thousand acres of forest to reduce fuel load, as 
well as activities to reduce the fuel load within waste management domes 
in TA-54, Area G.

317-50 A more comprehensive description of the analysis that supports the 
rationale for limiting the region of influence for accident analyses to a 
50-mile radius was added to Appendix D, Section D.3.2.  This description 
demonstrates that the analysis results given in the SWEIS are appropriate 
and that extending the distance beyond 50 miles would result in only 
small differences (about 3 percent) in the population dose results.  See the 
responses to Comment nos. 317-20 and 317-22 for additional information.

317-51 Reports and recommendations made by the DOE Inspector General and 
the Defense Nuclear Facilities Safety Board that are applicable to NEPA 
are considered in the SWEIS analyses, particularly the accident analyses, 
which consider a range of possible incidents that could result in the release 
of materials to the environment.  Detailed analysis is then focused on the 
most significant of those accidents, based on the potential consequences 
and risks.  Thus, although not all accidents or failures may be addressed 
specifically, the impacts of the accidents analyzed in Chapter 5 of the 
SWEIS are expected to bound the impacts of other reasonably foreseeable 
events.
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 The Defense Nuclear Facilities Safety Board does not regulate or 
authorize operation of facilities at LANL.  Its function, as mandated 
by Congress, is to provide independent safety oversight of the NNSA 
nuclear weapons complex.  For all NNSA nuclear weapons complex sites, 
the Defense Nuclear Facilities Safety Board reviews safety issues and 
prepares reports regarding the safety of nuclear weapons complex facilities 
for submission to NNSA.  NNSA and the LANL contractor review 
DNFSB reports and respond with commitments to update and improve 
safety basis documentation.  Similarly, NNSA and the contractor review 
reports and recommendations made by the Inspector General and develop 
plans for implementing appropriate changes.  The Los Alamos Site Office 
Safety Authorization Basis Team assures the development and approval 
of adequate controls in support of operations at LANL in a safe manner.  
All LANL facility operations are authorized and approved by NNSA 
based on its evaluation of the acceptability of existing relevant safety 
documentation.  Refer to Section 2.13, Recommendations of the Defense 
Nuclear Facilities Safety Board, of this CRD for more information.

317-52 The commentors’ suggestion is noted, but NNSA believes it would be 
inappropriate to decide unilaterally to send the LANL SWEIS Yearbooks 
to people who have not requested them.  The Yearbooks can be accessed 
via the LANL website at http://catalog.lanl.gov/F and will be provided on 
request.

317-53 The cited portion of Chapter 2, Section 2.2.6, does not refer to additional 
potential release sites.  Rather, it summarizes information given in a 
previous bullet: “Evaluate and stabilize sites touched by fire.”  This 
was clarified in the Final SWEIS, and a citation for the source of the 
information (LANL 2001b) was added.  A reference for the current LANL 
Stormwater Monitoring Plan (LANL 2005a) was added.

317-54 The listing in Chapter 2, Table 2–3, of the SWEIS is consistent with the 
listing in the LANL Nuclear Facility List, PS-SBO-401, Rev 7 (DOE and 
LANL 2005).  As stated in Chapter 2, Section 2.4.12, of the SWEIS, the 
four primary structures (Radioactive Liquid Waste Treatment Facility, 
Tank Farm and Pumping Station, Acid and Caustic Solution Tank Farm, 
and influent holding tank) are considered one Hazard Category 2 nuclear 
facility.  The 1999 SWEIS description of the Radioactive Liquid Waste 
Treatment Facility Key Facility, which was rated a Hazard Category 2 
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nuclear facility, included the functions of these structures, but not all of the 
structures were identified by name.

317-55 The report referenced by the commentor was reviewed; its 
recommendations would not change the environmental justice analysis 
presented in the Draft SWEIS.  A search was conducted to identify reports 
specific to New Mexico, following New Mexico Environment Justice 
Executive Order 2005-56, which would be of particular use to NNSA 
because they discuss LANL as suggested by the commentor.  A number 
of references were made to monitoring LANL activities by participants in 
the listening sessions, as reported in the final report of the New Mexico 
Environmental Justice Committee, but none was related to specific 
actions to be taken by NNSA.  As designated by New Mexico Executive 
Order 2005-56, the New Mexico Environment Department is the lead 
agency for the New Mexico Environmental Justice Task Force.  NNSA 
received a number of comments from the New Mexico Environment 
Department on the Draft SWEIS, but none was focused on concerns 
related specifically to environmental justice.  Refer to Major Issue 2.11 of 
this CRD, Environmental Justice, for additional information.

317-56 Environmental justice was analyzed in Chapter 5, Section 5.11, of 
the SWEIS, as NNSA understands the issue.  Refer to Section 2.11, 
Environmental Justice, of this CRD for additional information.

317-57 As stated in Chapter 5, Section 5.11, of the SWEIS, based on the 
analyses of impacts for other resource areas, NNSA expects no high 
and adverse impacts from the continued operation of LANL under any 
of the alternatives.  To date, two communities have identified perceived 
environmental justice issues related to LANL operations.  NNSA already 
has an established process for discussing issues with those communities 
under the four Pueblo Accords signed by DOE and each of the Pueblo 
Governors, and does not believe additional processes are necessary.

317-58 NNSA is aware that each individual Pueblo has multiple feast days that 
occur on either fixed or floating dates throughout the year.  The Eight 
Northern Pueblos and the four LANL Accord Pueblos were invited 
to a special briefing on the SWEIS hosted by the Santa Clara Pueblo 
early during the comment period.  The schedule for public hearings 
and alternate means of providing both oral and written comments on 

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 

Sheri Kotowski, Embudo Valley Environmental Monitoring Group

317-65

317-64



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-748

7/9/2007

the Draft SWEIS were discussed with the Pueblo representatives that 
attended the briefings.  NNSA recognizes that it is not possible to hold a 
public hearing at a time and place that is convenient to every interested 
person, and therefore provides alternate means of submitting comments 
to provide multiple opportunities to participate in the NEPA process.  See 
additional discussion in Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD.  The Spanish-speaking translator present 
at the three meetings asked the meeting attendees in Spanish whether 
Spanish translation services were needed and received a negative response 
at each meeting.  NNSA disagrees that the lack of a Spanish-language 
translation directly corresponds with any lack of effective involvement of 
the Spanish-speaking population of New Mexico in the NEPA compliance 
process.

317-59 Accommodations were made for all members of the public who were 
hearing- or sight-impaired and requested such accommodations while 
participating in the public comment process for the Draft LANL SWEIS.  
NNSA was not previously advised of the need for assistance, but a 
hearing-impaired individual participated in the Los Alamos hearing by 
reading the transcript that was being recorded by the court reporter.  The 
NNSA Los Alamos Site Office continually updates the list of people and 
organizations that have requested summaries or copies of LANL NEPA 
documents, and responded to any requests for full copies or summaries 
of the Draft LANL SWEIS during the comment period.  See additional 
discussion in Section 2.2, National Environmental Policy Act (NEPA) 
Process, of this CRD.

317-60 NNSA strives to meet Council of Environmental Quality regulations 
(40 CFR Parts 1500 to 1508) and DOE implementing procedures 
(10 CFR Part 1021) regarding the readability of the EIS for the public.  
When a commentor notes that something in the EIS is not understandable 
or needs clarification, NNSA responds to the commentor in the CRD by 
explaining the text and revising it as necessary in the Final SWEIS to 
improve its understandability.  NNSA provided a glossary in the Draft 
LANL SWEIS and Summary document that defines important terms such 
as “pit.”  Regarding the term “special pathways receptor,” Section 5.6.1.1 
directs the reader to Appendix C for a more detailed description; 
Section 5.11 was revised to add a reference to Appendix C.  The impact of 
toxic, radioactive, and hazardous materials on human health are provided 
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in Section 5.6, and project-specific impacts are provided in Appendices G, 
H, and I.  More detailed information is provided in Appendices C and D 
regarding the determination of human health impacts.

317-61 The costs of implementing the Proposed Action and alternatives are 
not within the scope of this SWEIS, which discusses the potential 
environmental impacts of operations at LANL.  As noted in Chapter 1, 
Section 1.4, the NNSA Administrator will make decisions based on the 
environmental impacts of the proposed actions, as well as other factors 
such as cost, schedule considerations, and safeguards and security 
concerns. 

317-62 NNSA notes the commentor’s concern about potential discrimination 
in employment practices.  There are provisions in law for dealing with 
such issues; however, they are not appropriate subject matter for the 
environmental justice analysis in a NEPA document.

317-63 As discussed in the response to Comment no. 317-14, DOE (and by 
extension NNSA) defines low-income populations in terms of the 
Census Bureau’s statistical poverty level, which is the was used in the 
LANL SWEIS.  This approach is consistent with EPA’s, as discussed 
in the Agency’s “Final Guidance for Incorporating Environmental 
Justice Concerns in EPA’s NEPA Compliance Analysis” (EPA 1998).  
Other measures are used throughout the Government for purposes such 
as determining eligibility for certain programs.  The reference in the 
comment to a Department of Education definition of low-income is one of 
these measures, but it does not apply throughout the Federal Government.

317-64 As noted in Chapter 4, Sections 4.8.1.2 and 4.8.1.3, of the SWEIS, there is 
a significant difference between Los Alamos County and the surrounding 
counties in terms of demographics and income.  The environmental justice 
analysis conducted for the SWEIS was not weighted by the individuals 
living in Los Alamos County.  As discussed in Section 4.11, the analysis 
focused on those census block groups with large concentrations 
of minority or low-income populations.  Refer to Section 2.11, 
Environmental Justice, of this CRD for additional information.

317-65 Use of a 50-mile radius for analyzing radiological impacts via the air 
pathway is consistent with other analyses performed by DOE and NRC.  
Nonetheless, an analysis of the impacts of extending the region of 
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influence out to 100 miles was performed, which found that the change 
in population dose amounted to only a few percent.  A description of 
this analysis was added to Appendix C for normal operations and to 
Appendix D for accidents.  As discussed in the response to Comment 
no. 317-20, effects beyond 50 miles are expected to be small compared to 
those within 50 miles and would not be expected to pose a significant risk 
to any person regardless of their affluence or ethnicity.

317-66 As discussed in the response to Comment no. 317-16, Chapter 5, 
Section 5.13, Cumulative Impacts, of the Final SWEIS was revised 
to describe the potential for environmental justice-related cumulative 
impacts.

317-67 Impacts at other DOE facilities are covered in separate NEPA 
documentation that is available at DOE’s NEPA website (www.eh.doe.gov/
nepa).  Transportation and disposal of LANL wastes at pertinent offsite 
facilities are analyzed in Chapter 5.  For Sandia National Laboratories, 
as discussed in the response to Comment no. 317-20, only air emissions 
would potentially add to the cumulative impacts from LANL.  The 
2005 Sandia National Laboratories dose to the offsite maximally exposed 
individual is estimated at 0.0001 millirem, and the 2005 population dose 
is estimated to be 0.00017 person-rem (SNL 2006).  The dose to the 
maximally exposed individual at LANL under the Expanded Operations 
Alternative is estimated at 8.2 millirem, and the annual population dose 
within 50 miles (80 kilometers) of LANL is estimated at 36 person-
rem.  The dose to the maximally exposed individual at Sandia National 
Laboratories is 0.0012 percent of the dose to the maximally exposed 
individual at LANL, and the Sandia National Laboratories population dose 
is 0.00047 percent of the LANL population dose.  Even if the results of the 
50-mile radius air emissions modeling for Sandia National Laboratories 
was superimposed upon the 50-mile radius of impacts for LANL, the 
combined impacts would be very small.

317-68 The statement referred to by the commentor in the Draft SWEIS Summary 
states that, “The Removal Option would result in over 100,000 shipments 
of radioactive and nonradioactive wastes potentially requiring transport 
to offsite disposal facilities.”  The Removal Option refers to removing 
waste from the material disposal areas and, when included under the 
Expanded Operations Alternative, is the most intensive alternative 
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analyzed in the SWEIS in terms of transportation requirements.  Not 
all of these shipments would be transported to WIPP, as indicated by 
the commentor.  As shown in Chapter 5, Table 5–50, of the SWEIS, 
up to 5,044 transuranic waste shipments would be made to WIPP over 
the 10-year period under consideration.  This represents approximately 
2 shipments per working day.  A transportation impacts analysis was 
performed for all potential shipments under this alternative, including 
those to WIPP, to evaluate the impacts of these shipments on people living 
along the proposed transportation routes.  The results of this analysis 
are presented in Chapter 5, Table 5–51, of the SWEIS.  This table shows 
that the largest impacts to the public would be nonradiological traffic 
fatalities resulting from accidents involving trucks transporting the waste 
offsite.  It was estimated that up to 3 fatalities could be sustained over the 
10-year period.  None of the other risks (for example, radiological accident 
risks) would be expected to result in any fatalities to people living along 
the proposed transportation routes.  This information was considered 
in the environmental justice analysis discussed in Section 5.11 of the 
SWEIS, which concluded that transportation activities associated with the 
Expanded Operations Alternative would not result in disproportionately 
high and adverse impacts on minority and low-income populations; 
therefore, there would be no adverse transportation-related impacts from 
an environmental justice standpoint.

317-69 As discussed in Chapter 5, Section 5.11, no disproportionately high and 
adverse impacts would be expected to result from LANL operations.  
The analysis presented in the SWEIS used the most recent census data 
available at the time the analyses were prepared.  In collecting data for 
the census, the Census Bureau does not ask about the legal status of 
respondents.  The Census Bureau expects, however, that undocumented 
residents are included in the population counts, given the Bureau’s success 
in counting nearly every person residing in the United States.  DOE (and 
by extension NNSA) defines low-income populations in terms of the 
Census Bureau’s statistical poverty level.  This is the definition used in 
the SWEIS.  Since the Draft EIS was published, the Census Bureau has 
released revised projections through mid-2005 for select counties in New 
Mexico, including Santa Fe County.  This information was compared to 
the 2000 data, but these more recent projections would not change any of 
the analyses in the SWEIS because the level of minority or low-income 
populations did not change substantially from the levels reported in 2000.
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317-70 Adding a joint figure that shows the overlap of minority and low-income 
populations would not change the environmental justice analysis presented 
in the SWEIS.  It is understood that such an overlap does exist (that 
many of the people considered to be low-income are also members of a 
minority), but this overlap would not change the analysis with respect to 
whether these populations are disproportionately affected by the impacts 
associated with the different alternatives analyzed in the SWEIS.  As 
discussed above in the response to Comment no. 317-69, DOE (and by 
extension NNSA) defines low-income populations in terms of the Census 
Bureau’s statistical poverty level.  Refer to the response to Comment 
no. 317-20 for a comprehensive description of the analysis demonstrating 
that the results presented in the SWEIS are bounding for distances 
exceeding 50 miles.

317-71 NNSA is not required to consider the social and psychological impacts to 
any population as part of the NEPA compliance process, nor is it required 
to separately analyze potential impacts to determine whether women or 
men are differently affected.  The SWEIS identifies ongoing and potential 
impacts of current and proposed LANL operations on all members of the 
public.

317-72 The text has been revised to state “Based on the analysis for other resource 
areas described in the previous sections, NNSA expects no high and 
adverse impacts from the continued operation of LANL under any of 
the alternatives.”  NNSA intends to prepare a mitigation action plan and 
would mitigate any damage caused by LANL operations.

317-73 Refer to the response to Comment no. 317-71.

317-74 Appendix C of the SWEIS examines the potential health impacts to 
persons whose traditional living habits and diets could result in greater 
exposure to environmental contaminants than would be experienced by the 
hypothetical offsite resident.  The additional foodstuffs and pathways that 
were analyzed for that group were ingestion of game animals (including 
consumption of some organ meats not assumed for the “resident” 
receptor), ingestion of game fish and bottom-feeding fish taken from local 
waters, and ingestion of native vegetation through use of Indian Tea (cota).  
Several other contact exposure pathways (including dermal absorption 
of contaminants from clays used in pottery, bathing or ceremonial use 
of springs, and smoking of native vegetation) were examined when the 
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1999 SWEIS was prepared and found not to be significant contributors to 
risk.  During preparation of this SWEIS, it was concluded that diet, land 
use, and cultural practices remain largely unchanged from conditions 
noted in the 1999 SWEIS analysis, and that ingestion continues to be 
the only significant pathway, other than inhalation, by which people 
in the region adjacent to LANL might be exposed to radioactive and 
other contaminants resulting from operations at the site.  As detailed in 
Appendix C, consumption of all components of the offsite resident diet 
at high intake rates, including bottom-feeding fish, Indian Tea (cota), and 
organ meats, approximates a complete subsistence diet (estimated at more 
than 5000 calories per day) for someone living in the vicinity of LANL.  
The “special pathways” are defined in Appendix C, Section C.1.4.1.

 All of the pathways mentioned in this comment are included in the SWEIS 
analyses, as detailed in Appendix C.  Intake of contaminants through 
consumption of onsite surface waters (such as springs and running water 
in the Los Alamos canyons) and the sediments contained in those waters is 
analyzed for the recreational resources user.  Ingestion of soil at the rates 
specified in the EPA Exposure Factors Handbook (EPA 1997) is analyzed, 
not only for children, but also for all offsite residents, recreational users, 
and special pathway receptors.  The dose and risk contributions from each 
pathway can be found in Section C.1.4.2.

 The BEIR VII Committee recommendation (that risk from radiation 
exposure be assessed using a linear non-threshold model) reaffirmed a 
principle upon which U.S. radiation protection standards and practices 
have long been based.  This SWEIS uses a linear, non-threshold 
relationship to assess radiation risks.  A single radiation risk estimator 
value (0.0006 lifetime probability of fatal cancer per person-rem) is 
applied to all of the calculated individual and population radiation 
doses regardless of how small those doses may be.  As discussed in 
Section C.1.2, fatal cancer risk is the major contributor to the total 
detriment resulting from low dose or low dose rate exposure to ionizing 
radiation.  Other risks from radiation exposure (nonfatal cancers and 
severe hereditary effects) can be easily estimated by comparing them with 
the fatal cancer risk estimates (See Appendix C, Table C–2 of the SWEIS).

317-75 The 1979 LANL SWEIS (DOE/EIS-0018) only presents two components 
of background radiation that a human would be expected to receive 
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during a year.  The value of 135 millirem per year was used to compare to 
measured annual radiation dose at perimeter stations.  However, cosmic 
and terrestrial components are only two contributors to an individual’s 
exposure to background radiation.  Chapter 4, Section 4.6.1.2, of the 
SWEIS estimates annual cosmic radiation of between 50 and 90 millirem 
per year, depending on elevation around LANL, and terrestrial radiation 
of 50 to 150 millirem per year around LANL.  The sum of these two 
components is a range of 100 to 240 millirem.  As explained in Chapter 4, 
Section 4.6.1, of the 1999 SWEIS and in Chapter 4, Section 4.6.1.2, of this 
updated SWEIS, background radiation is composed of cosmic, terrestrial, 
naturally occurring radon, naturally occurring radioisotopes in the human 
body, medical and dental x-rays, and naturally occurring radioactive 
material in building structures such as adobe and concrete.  When radon, 
radioisotopes in the human body, and medical/dental x-rays are added to 
cosmic and terrestrial radiation, the sum is larger than the background 
radiation value discussed in the 1979 LANL EIS.  Chapter 4, Section 
4.6.1.1, Table 4.6.1.1-1, of the 1999 LANL SWEIS presents a total radiation 
dose in the Los Alamos area of 413 millirem (393 millirem in the White 
Rock area).  Chapter 4, Section 4.6.1.2, of the current SWEIS presents 
a range of 300 to 500 millirem as the sum of all these contributors, 
which is comparable to the 413 millirem presented in the 1999 LANL 
SWEIS.  The background radiation value presented in the SWEIS does 
not represent an increase in radiation due to LANL operations, but instead 
reflects an accounting for radon, natural radioisotopes in the human 
body, and medical and dental x-rays, all of which were not included in 
the 1979 LANL EIS, but have been included in all EISs for over 10 years.  
Section 4.6.1.2, Figure 4–27, of this SWEIS presents 13 years of measured 
radiation doses to the maximally exposed individual at LANL.  This 
person was calculated to have received a maximum annual dose of less 
than 8 millirem during this period, which is less than 2 percent of the 
annual background radiation value.  Appendix C, Section C.1.4.2, of 
the SWEIS presents calculated doses to individuals identified as offsite 
residents, recreational users, and special pathways receptors (people with 
a subsistence diet including local fish and wildlife).  The highest annual 
dose for a special pathways receptor was calculated to be between 4.5 and 
10.7 millirem higher per year due to the special pathways.  Therefore, the 
average annual dose to those individuals subsisting on all of the special 
pathways would increase by between approximately 1.1 to 2.7 percent.  
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Similarly, an analysis of the risk to the special receptor from consumption 
of fish with chemicals present is presented in Appendix C, Section C.2.  
Based on sampling and analysis by both LANL and the New Mexico 
Environment Department, the concentrations of polychlorinated biphenyls 
in the Rio Grande River are similar upstream and downstream of LANL.  
Mean total polychlorinated biphenyls concentrations in fish from the 
Abiquiu Reservoir in the Rio Chama River, which is upstream of LANL, 
were statistically similar to those in fish from the Cochiti Reservoir in the 
Rio Grande River downstream from LANL.  This indicates that there are 
other sources of polychlorinated biphenyls in the Rio Grande River than 
LANL.

317-76 As discussed in the response to Comment no. 317-74, the BEIR VII 
committee recommendation reaffirmed a principle upon which U.S. 
radiation protection standards and practices have long been based.  This 
SWEIS uses a linear, non-threshold relationship to assess radiation risks.  
For a person whose diet and lifestyle reflect all of the special pathways 
considered, his or her annual dose would be expected to increase by 
between 4.5 millirem and 10.7 millirem annually.  Using a risk estimator 
value of 0.0006 lifetime probability of fatal cancer per person-rem, this 
increased dose would equate to an increased annual risk of developing 
a fatal cancer of between 1 in 370,000 (2.7 × 10-6) and 1 in 156,000 
(6.4 × 10-6).  By comparison, the average resident of New Mexico receives 
a dose of approximately 400 millirem per year from background sources; 
therefore, for those individuals participating in all of the special pathways, 
the average annual dose and risk of a fatal cancer would increase by 
approximately 1.1 to 2.7 percent due to these special pathways.

 Psychological and spiritual impacts are not within the scope of this 
SWEIS, which focuses on the environmental impacts of three proposed 
alternatives for continued operation of LANL.  All public comments are 
documented and responded to in this CRD.  Water consumption by Special 
Pathways Receptors is accounted for in the calculations of the special 
receptor dose in Appendix C, Section C.1.4.2, of the SWEIS.  WIPP is 
not included in the scope of this SWEIS.  The analyses and evaluations 
presented in the SWEIS are based on scientific principles and applications 
that are relevant and applicable to a determination of public health and 
safety.
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317-77 Placement of AIRNET stations is analyzed annually to determine whether 
a trend or impact exists that warrants further analysis.  The stations in 
question showed no impacts from the Dual Axis Radiographic Test Facility 
and were moved elsewhere.  The open burning permits were withdrawn 
at NNSA’s request.  Any burning being done is regulated under LANL’s 
Resource Conservation and Recovery Act permit.  For further information 
about the placement of AIRNET stations, high explosives testing, and 
depleted uranium, refer to Section 2.10, Depleted Uranium and the Dual 
Axis Radiographic Hydrodynamic Test (DARHT) Facility, of this CRD.

317-78 The 2.5 percent increase in explosives processing activity would result 
from increased processing of mock explosives.  Chapter 5, Section 5.4.1.3, 
was revised to indicate the primary pollutants from explosives processing 
and the existence of applicable permit limits.  Section 5.13 was revised to 
better describe the cumulative effects of toxic air pollutant emissions.

 The cumulative concentrations of all air pollutants are expected to 
remain in compliance with requisite air quality standards.  Compliance 
with air quality standards is documented in Annual Site Environmental 
Reports.  NNSA is not aware of synergistic impacts that would result from 
emissions of toxic and hazardous air pollutants and depleted uranium.

317-79 Previous air monitoring at TA-53 showed no presence of tritium.  Air 
monitoring in and around LANL is conducted by a network of sampling 
stations that are located to ensure effective measurement of radioactive and 
nonradioactive substances.  The presence and concentrations of tritium are 
measured at all air monitoring stations in and around LANL.  Evaporation 
was developed as a method to dispose of tritium while meeting the goals 
of LANL’s zero liquid discharge program, as discussed in the response to 
Comment no. 317-7.
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317-80 Chapter 5, Section 5.6 presents the doses to one maximally exposed 
individual (MEI) for each of the alternatives.  However, in Appendix C, 
Tables C–17 through C–19 show the dose calculated for the MEI for 
each listed facility (including LANSCE and TA-36) based on the dose 
contributions due to emissions from all of the other facilities.

 Environmental sampling and monitoring are conducted at or around the 
locations of the LANSCE and TA-36 MEIs.  LANL’s Rad-NESHAP 
compliance program routinely evaluates dose at a variety of public 
receptor locations, not just a single MEI, as part of routine dose 
assessment processes.  This information is included in the annual Rad-
NESHAP compliance report submitted to the EPA in June of each year. 

317-81 The SWEIS discusses the electricity demand for the various alternatives 
in Chapter 5, Section 5.8.2.  Most of the demand would be met from a 
number of hydroelectric, renewable (solar and wind), coal-fired, and 
natural gas-powered generators throughout the western United States, 
as discussed in Chapter 4, Section 4.8.2.1.  Part of this demand could be 
met by the TA-3 Co-Generation Complex.  The air quality impacts of 
operating this complex are considered in the bounding analysis discussed 
in Chapter 5, Section 5.4.1.1.  As discussed in Chapter 4, Section 4.8.2.1, 
NNSA has made a number of upgrades to improve the energy efficiency 
and reliability of steam and electric delivery to LANL.  The development 
of alternate power generation sources at LANL was considered in the 
selection of natural gas-fired combustion turbines to meet the immediate 
need for more reliable electric power for LANL, as discussed in the 
Environmental Assessment for the Installation and Operation of 
Combustion Turbine Generators at Los Alamos National Laboratory 
(DOE/EA-1430) (DOE 2002b).  The environmental assessment considered 
and dismissed the development of local or onsite alternative power 
technologies such as solar, wind, fuel cells, nuclear, microturbines, 
geothermal, and coal to deliver the needed electricity.  As discussed in 
Section 4.8.2.2, NNSA has reduced heating demand at LANL by replacing 
buildings with more energy-efficient ones.
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317-82 Although Appendix I of the SWEIS discusses the environmental impacts 
associated with potential remedial action alternatives, decisions about 
environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the New Mexico 
Environment Department, for the Consent Order.  To determine a 
remediation strategy for a contaminated site, alternative remedies may 
be considered as needed, including containment in place, treatment, 
or removal.  Any remedy selected for a site requiring environmental 
restoration must meet several criteria, including protection of human 
health and the environment and attainment of applicable cleanup standards 
such as those for groundwater, surface waters, and soil.  If the site is to 
remain under DOE ownership, then cleanup standards commensurate 
with a restricted type of land use may be used as long as offsite areas are 
protected.  If the site is to be released for unrestricted access by the public, 
then the site would need to meet cleanup standards for unrestricted access.  
Decisions about the appropriate cleanup levels for sites that are subject 
to the Consent Order will be made by the New Mexico Environment 
Department using cleanup criteria documented in Section VIII of the 
Consent Order.  Refer to Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for additional information.

317-83 Estimates of wastewater discharges were provided in Chapter 5, 
Table 5–5, including a 30 percent increase in cooling tower wastewater 
from the Metropolis Center and a 25 percent increase in wastewater from 
the Radioactive Liquid Waste Treatment Plant due to increased activity.  
As a result of the elimination of discharges from other outfalls, the total 
discharge under the Expanded Operations Alternative is estimated at 
268 million gallons (1,015 million liters) per year, versus 280 million 
gallons (1,060 million liters) per year under the No Action Alternative.  
Industrial discharges fluctuate from year to year, depending on operations.  
Therefore, comparison of one year’s effluent (2004 – 163 million gallons 
[617 million liters]) to another’s is not indicative of the range of discharges 
that can be expected.  LANL operations discharged 317 million gallons 
(1,200 million liters [973 acre-feet]) of treated industrial wastewater in 
1999, more than the 268 million gallons (1,015 million liters [822 acre-
feet]) estimated under the Expanded Operations Alternative.  LANL 
discharges remain within the envelope projected by the 1999 SWEIS and 
have generally decreased.
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317-84 NNSA does not agree with the statement that there are unmonitored 
discharge sites and inadequate Stormwater Pollution Prevention Plans.  
As described in Chapter 4, Section 4.3.1.3, LANL manages construction 
projects under the EPA Construction General Permit.  Table 4–16 shows 
the number of Stormwater Pollution Prevention Plans implemented at 
construction projects and the number of inspections conducted at those 
sites.  As a result of these plans and inspections, 93 percent of LANL’s 
construction projects were in compliance with National Pollutant 
Discharge Elimination System stormwater requirements in 2005.  In 
addition, LANL has an excellent compliance rate of over 99 percent with 
its National Pollutant Discharge Elimination System outfall permits, as 
shown in Table 4–14 and Figure 4–14 in Section 4.3.1.2.

317-85 In the Summary, Table S–3 is meant to summarize impacts and mitigative 
measures.  Chapter 4, Section 4.3.1.3, provides more detail regarding 
actions and best management practices related to stormwater runoff, and 
references the best management practices guidance document used in the 
stormwater permit program.

317-86 In 2005, the Pajarito Plateau Watershed Partnership completed installation 
of 3,000 linear feet (914 meters) of jute matting along Pueblo Canyon 
channel banks that contained elevated radionuclide concentrations and 
planted 3,000 willow plants to provide additional stream bank support.  
Hydrologic conditions in Pueblo Canyon below the burned areas have 
recovered to near pre-fire levels.  However, urbanization in upper Pueblo 
Canyon has somewhat counteracted recovery after the fire due to the 
increased pavement area and number of roofs that shed more local 
precipitation into the canyon.

 An estimated 5 microcuries of plutonium-239 and plutonium-240 
was transported through the Pueblo/Los Alamos canyon systems in 
2005 (LANL 2006c).  This is significantly less than the approximately 
60 microcuries estimated for the years 2001 through 2003 after the Cerro 
Grande Fire, but larger than the estimated pre-fire levels in the late 1990s 
of 1 microcurie per year or less.  Monitoring bottom sediments in Cochiti 
Reservoir on the Rio Grande showed increased plutonium-239 and 
plutonium-240 concentrations for 1 to 2 years after the Cerro Grande Fire, 
but concentrations recovered to pre-fire levels in 2005.  Plutonium-239 
and plutonium-240 were not detected in base flow water samples taken 
from the Rio Grande in 2005.
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317-87 Although storm events potentially carry contaminants to the Rio Grande, 
available data do not indicate a large change in the overall distribution 
of these contaminants.  As stated in a LANL report titled Environmental 
Surveillance at Los Alamos during 2005 (LANL 2006g), “All base flow 
samples from the Rio Grande had concentrations below drinking water 
standards and standards for the protection of aquatic life, wildlife habitat, 
and irrigation.  Radioactivity in these samples was low.  None of the 
radionuclide concentrations commonly associated with LANL operations 
were detected, except for uranium.  Uranium concentrations, (0.5 to 
2 μg/L) were well below the Federal drinking water standard of 30 μg/L,” 
(page 180).  Contaminants from LANL that historically have been detected 
in the Rio Grande are mostly attached to the stream sediments.  Removal 
of stream sediments largely removes the contaminants from the water 
column.

 The greatest potential for transport of contaminants toward the Rio 
Grande followed the Cerro Grande Fire.  As stated in a LANL report 
titled Water Quality and Stream Flow after the Cerro Grande Fire: A 
Summary (LANL 2005d), “Three separate teams of public health risk 
assessors evaluated the long-term risks posed by post-Cerro Grande Fire 
contaminants.  They calculated the risks to people from over 100 different 
chemicals and radioactive substances that were actually measured 
in environmental samples or hypothesized to be present.  The risk 
calculations tracked the combined effect of all the individual contaminants 
on people from assumed normal daily activities.  The three studies differed 
in their assumed exposure times and activities, yet the conclusions were 
similar: studies concluded that the overall risks were within acceptable 
EPA risk levels, below international radiological dose guidelines, and not 
significantly higher than pre-fire risk levels.”

317-88 The Hydrogeologic Work Plan was prepared and was implemented 
independent of the SWEIS.  The scope of the Hydrogeologic Work Plan 
did not include determining the amount of water in the regional aquifer.
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317-89 Groundwater monitoring at LANL is being conducted in compliance 
with the Consent Order and consistent with the Interim Facility-Wide 
Groundwater Monitoring Plan (LANL 2006d) that was approved by the 
New Mexico Environment Department in June 2006.  As addressed in 
NNSA’s response to Comment no. 317-11, some of the groundwater data, 
particularly those associated with certain multi-screen Hydrogeologic 
Workplan characterization wells constructed after 1999, are being 
reassessed due to potential residual drilling fluid effects.  The drilling 
fluid effects are quantitatively assessed in the referenced Well-Screen 
Analysis Report.  For those well screens that have been impacted by 
residual drilling fluids, LANL staff has initiated a program to better 
evaluate the wells and to rehabilitate the walls that may be producing 
suspect groundwater monitoring results.  As well quality issues are 
clarified and resolved, the set of groundwater data will increase in size 
and improve in quality to support ongoing monitoring, investigations, 
and decisionmaking.  Refer to Chapter 4, Section 4.3.2.2 of the SWEIS, 
Section 2.5, Water Resources, of this CRD for additional information 
about well construction, groundwater contamination, and groundwater 
monitoring.

317-90 LANL staff is performing monitoring of all wells in accordance with 
applicable requirements including those of the New Mexico Environment 
Department, as described in the Interim Facility-Wide Groundwater 
Monitoring Plan that was approved by the New Mexico Environment 
Department in June 2006.   As periodic watershed monitoring continues, 
LANL staff will continue a phased approach to determine which wells are 
needed and in what locations to satisfy long-term compliance monitoring 
needs.  This process is established by and is in compliance with the 
Consent Order.  Refer to Chapter 4, Section 4.3.2.2, of the SWEIS, and 
Section 2.5, Water Resources, of this CRD for additional information 
about water monitoring at LANL.

317-91 NNSA is developing programs to reduce data uncertainty and to determine 
contaminant travel time in response to the Consent Order.  These programs 
take into account the findings of Keating, et al. and others, as discussed in 
Chapter 5, Section 5.3.2, of the SWEIS.  Section 2.5, Water Resources, of 
this CRD discusses ongoing and planned efforts to provide the required 
data for the necessary calculations.
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317-92 Refer to the response to Comment no. 317-89.
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317-93 Extraction of water from the regional aquifer does not mean that the 
downward movement of contaminated water through the unsaturated zone 
will be enhanced.  DOE does not expect that contamination will increase 
to levels where people will no longer be allowed to drink the water.

317-94 The text cited by the commentor from Table S–3 in the Summary 
regarding the “conservation limit” of 542 million gallons (2,050 million 
liters) of water per year was revised for clarity in the Final SWEIS.  The 
cited “limit” is not a regulatory limit per se; it is an internal target ceiling 
or goal established to gauge water use management efforts, as detailed 
in Chapter 4, Section 4.8.2.3, of the SWEIS.  To date, LANL’s water 
demands have not exceeded this quantity, and Table S–3 was revised to 
reflect this fact.

317-95 NNSA updated its utility demand projections in this Final SWEIS.  
As discussed in Chapter 5, Section 5.8.2.3, of the SWEIS, under the 
Expanded Operations Alternative, LANL operational demands combined 
with the larger and growing demands of other Los Alamos County users 
could require up to 98 percent, rather than 101 percent, of the currently 
available water rights.  Even so, LANL’s projected water demands under 
the Expanded Operations Alternative would remain within LANL’s water 
use target ceiling of 542 million gallons (2,050 million liters) per year, as 
noted in the response to Comment no. 317-94.  Refer to Section 2.8, Water 
Use, of this CRD for more information on LANL’s water use, available 
water rights, and water supply planning.
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317-96 The Final Environmental Impact Statement for the Buckman Water 
Diversion Project, Santa Fe National Forest and Taos Field Office of the 
BLM in Santa Fe County, New Mexico (BLM and USFS 2007), which was 
published in May 2007 by the U.S. Department of the Interior, Bureau 
of Land Management, and the U.S. Department of Agriculture, Forest 
Service, is cited in Chapter 5, Section 5.13.

317-97 Refer to Section 2.5, Water Resources, of this CRD for a response to 
comments regarding groundwater contamination and data collection and 
current activities that are underway at LANL.  These new activities are 
expected to provide data that will help reduce uncertainties regarding 
groundwater modeling.

317-98 The cited portion of the Summary describes impacts to groundwater 
quantity, not quality.  As described in Chapter 5, Section 5.8.2, LANL 
water use would remain within its annual water use ceiling quantity under 
all alternatives, including the Expanded Operations Alternative.
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317-99 As discussed in the response to Comment no. 317-10, the estimates of 
operational transuranic waste generation are based on projections in the 
1999 SWEIS, which were increased as necessary in this SWEIS based 
on actual generation rates and recent waste generation forecasts.  The 
projections for transuranic waste generated by routine operations are 
designed to be conservative to provide an upper bound for measuring 
the impacts.  The amounts of transuranic waste to be generated under 
each of the alternatives are included in Chapter 3, Table 3–19, and 
Chapter 5, Table 5–37, of the SWEIS.  These tables do not include any 
waste associated with the modern pit facility.  This waste was discussed 
in Section 5.13, Cumulative Impacts, in the Draft SWEIS.  However, in 
October 2006, NNSA issued a Notice of Intent to prepare the Complex 
2030 SEIS to assess the environmental impacts from the continued 
transformation of the nuclear weapons complex (71 FR 61731).  This 
Notice of Intent also announced cancellation of NNSA’s previously 
planned Supplemental Programmatic EIS on Stockpile Stewardship and 
Management for a Modern Pit Facility (DOE/EIS-236-S2).  For this 
reason, the Final LANL SWEIS does not reference a modern pit facility.  
The Complex 2030 SEIS will evaluate a number of NNSA sites, including 
LANL, for the location of a new consolidated plutonium center or a new 
consolidated nuclear production center, but the impacts associated with 
this facility are unknown at this time and therefore cannot be included 
in this SWEIS.  Refer to the response to Comment no. 317-10, which 
addresses the remainder of this comment.

317-100 The waste volumes projected for various management activities (such 
as waste characterization) are based on historical volumes managed and 
waste volumes forecast.  As such, the volumes presented in Chapter 3, 
Table 3–17, reflect the planned capabilities of the Solid Radioactive and 
Chemical Waste Facilities.  To accommodate processing and storage of 
legacy transuranic waste and newly generated transuranic waste from 
LANL operations under the Expanded Operations Alternative, NNSA is 
proposing to install and operate additional waste management equipment 
and facilities and to upgrade its existing processes, as described in 
Appendix H, Section H.3.  As discussed in the response to Comment 
no. 317-99, estimates of the total volume of transuranic waste to be 
generated under each alternative are included in Table 3–19, as well as 
in Chapter 5, Table 5–37.  As discussed in the response to Comment 
no. 317-10, WIPP disposal capacity is expected to be sufficient for 
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disposal of all retrievably stored transuranic waste, including LANL’s 
current inventory of legacy waste and all newly generated transuranic 
waste from the DOE Complex over the next few decades.

317-101 As discussed in the response to Comment no. 317-21, NNSA released a 
Notice of Intent on October 19, 2006, to prepare a Complex 2030 SEIS 
(71 FR 61731).  This Notice of Intent also announced cancellation of 
NNSA’s previous proposal to build a modern pit facility, for which a draft 
supplemental EIS was issued in June 2003 (67 FR 59577).  Consequently, 
impacts related to the modern pit facility were deleted from the SWEIS.

317-102 The SWEIS analyzes the impacts of all of the transuranic waste proposed 
for storage at LANL.  Under the No Action Alternative, the Off-Site 
Source Recovery Project would continue to recover plutonium-239, 
americium-241, and plutonium-238 sealed sources and store them as waste 
until they can be disposed, for example, as transuranic waste at WIPP.  
Because they were generated from defense activities, many plutonium-239 
sealed sources that have been collected are eligible for disposal at WIPP, 
as well as some of the americium-241 and plutonium-238 sources.  The 
remainder is stored until either a defense transuranic waste determination 
is made that makes them eligible for WIPP disposal, or a disposal site for 
Greater-Than-Class C and similar DOE waste is identified (see below).  
The impacts of storing the sources at LANL and shipping transuranic 
waste to WIPP are included in the discussion of the impacts under the No 
Action Alternative in Chapter 5.

 Under the Expanded Operations Alternative, the Off-Site Source Recovery 
Project would expand the types of sealed sources that it manages, and 
some of these could be stored at LANL if no commercial or other Federal 
facility were appropriate for their management.  None of these additional 
sealed sources would qualify as transuranic waste; those with isotope 
concentrations less than the definition of Greater-Than-Class C waste 
would generally not require storage but could be disposed at existing 
commercial and DOE disposal facilities.  Sources that could not be 
disposed or otherwise managed would be stored at LANL until DOE 
identifies a disposal site.  At this time, there is no identified disposal 
facility for Greater-Than-Class C waste; however, DOE has issued a 
Notice of Intent to prepare a Greater-Than-Class-C EIS (__ FR _____).  
Several options for disposal of this waste and DOE waste with similar 
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characteristics are being considered.  Clarifying language was added to 
Appendix J.

317-103 NNSA notes that there have been difficulties with repackaging and 
certifying transuranic waste for shipment to WIPP.  Although there have 
been delays in meeting planned transuranic waste shipments, process 
improvements have been made and shipment rates to WIPP have 
increased; therefore, the amount of stored transuranic waste is expected to 
decrease.  Chapter 4, Section 4.9.4, was added to the SWEIS to document 
the amount of waste shipped off site.  Refer to the responses to Comment 
nos. 317-99 and 317-100, which address the remainder of this comment.

317-104 As discussed in the response to Comment no. 317-103, NNSA 
acknowledges the difficulties that have occurred regarding repackaging 
and certifying legacy transuranic waste for shipment to WIPP.  However, 
many of these issues have been addressed and the shipment rate has been 
increasing.  Almost 2,800 containers were shipped to WIPP from LANL 
in 2006, as identified by the WIPP Waste Information System, which 
is available at the WIPP website (www.wipp.energy.gov/), and this rate 
should increase.  However, Appendix H, Section H.3.2.2.3, evaluates 
NNSA’s proposal to improve repackaging and certification capabilities 
and increase the rate of shipments by installing and operating additional 
equipment and facilities and upgrading existing processes.
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317-105 The SWEIS cumulative impacts analysis incorporates quantitative 
information for non-LANL actions, where available.  In some cases, the 
impacts of non-LANL actions have not been quantified and can only be 
discussed qualitatively.  A cumulative impacts discussion was included in 
Chapter 5, Section 5.13, for every resource area identified in Chapter 5.

317-106 Refer to the response to Comment no. 317-20.
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317-107 Chapter 5, Section 5.13, was revised to describe the potential for 
environmental justice-related cumulative impacts.

317-108 Each resource area may have a different region of influence.  For 
instance, cumulative impacts to cultural resources would be largely 
confined to LANL.  However, surface water resources could potentially 
have cumulative impacts downstream on the Rio Grande.  Impacts 
from radiological air emissions are typically modeled out to 50 miles 
(80 kilometers).  Refer to the response to Comment no. 317-20.
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317-109 As discussed in the response to Comment no. 317-21, NNSA released a 
Notice of Intent on October 19, 2006, to prepare a Complex 2030 SEIS.  
This Notice of Intent also announced cancellation of NNSA’s previous 
proposal to build a modern pit facility, for which a draft supplemental EIS 
was issued in June 2003 (67 FR 59577).  Consequently, impacts related 
to a modern pit facility were deleted from the SWEIS.  The potential 
impacts of locating a new consolidated plutonium center or a consolidated 
nuclear production center at LANL (and at other DOE/NNSA sites) will be 
evaluated in the Complex 2030 SEIS.  Decisions on the disposal of various 
wastes generated across the DOE Complex were made through Records of 
Decision based on the Waste Management Programmatic Environmental 
Impact Statement (Waste Management PEIS) (DOE/EIS-0200F), issued 
in May 1997 (DOE 1997a).  The Waste Management PEIS evaluated the 
impacts of various treatment and disposal options for low-level radioactive 
waste, mixed low-level radioactive waste, transuranic waste, high-level 
waste, and hazardous waste.  In the Records of Decision that followed 
issuance of the Waste Management PEIS, DOE made Complex-wide 
determinations regarding treatment and disposal of each waste type.  The 
impacts of experiments at other DOE facilities are evaluated in separate 
NEPA documentation for those facilities.
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317-110 Assessment of the international consequences of LANL activities is not 
within the scope of a NEPA compliance analysis.  This LANL SWEIS 
evaluates the environmental impacts of historic, current, and reasonably 
foreseeable future operations at LANL on a specific region of influence, as 
discussed in the response to Comment no. 317-20.

317-111 The implications of LANL operations on peace and security in the 
Middle East are not within the scope of this SWEIS, which focuses on the 
environmental impacts of alternatives for continued operation of LANL.

317-112 Evaluation of the impacts on international treaties is not within the scope 
of this SWEIS, which focuses on environmental impacts of alternatives for 
continued operation of LANL.  It may be noted, however, that operations 
at LANL do not violate the Treaty on the Non-Proliferation of Nuclear 
Weapons.  Continuing to ensure a safe and reliable nuclear stockpile 
violates none of the terms of the treaty.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for more information.  
The United States, as a nuclear weapons state identified in the Treaty on 
the Non-Proliferation of Nuclear Weapons, is not subject to International 
Atomic Energy Agency (IAEA) inspections.  To prevent the proliferation 
of nuclear weapons to non-nuclear-weapons states, IAEA may conduct 
inspections within a non-nuclear-weapons state to provide assurance that 
technologies and materials are not being diverted or misused in order to 
assemble nuclear weapons and that no items required to be declared under 
safeguards are undeclared.  The pits produced at LANL would be used to 
replace existing pits.
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317-113 As described in the Council on Environmental Quality’s guidance 
handbook, Considering Cumulative Effects Under the National 
Environmental Policy Act (CEQ 1997), trend analysis is one of 
11 methods of analyzing cumulative impacts.  The Council’s guidance 
also states that analysis of environmental effects must focus on effects 
that are meaningful.  The “sliding-scale approach” described in the DOE 
guidance paper, “Recommendations for the Preparation of Environmental 
Assessments and Environmental Impact Statements” (December 2004), 
requires the depth of impact analysis to be commensurate with the 
importance of the resource being analyzed.  The DOE guidance further 
states that impacts should be quantified consistent with the available 
information, but should not be quantified when they are virtually absent.  
The cumulative impacts section of the SWEIS was prepared with these 
principles in mind.  Therefore, historical trend analysis of cumulative 
impacts was not performed because:  (1) impacts from LANL activities 
were minimal and did not warrant extensive cumulative impacts 
analysis; (2) other methods of cumulative impacts analysis were used; or 
(3) applicable and appropriate historical information for trend analysis was 
not available.

 Historical trend data for the impacts of LANL operations over time 
can be found in Appendix C and Appendix F, as well as in Chapter 4, 
Section 4.6.1.3.  Appendix F presents detailed environmental surveillance 
data for radioisotopes and chemicals in groundwater, surface water, 
sediment, and soil in and around LANL.  These data account for any 
contaminants that have accumulated since operations began at LANL.  
Appendix C presents estimates of the doses to persons who are exposed 
to or consume contaminated water, soil, sediment, plants, animals, and 
agricultural produces near LANL.  All of these doses represent only a 
very small fraction of the normal background dose received by persons 
living near LANL.  Section 4.6.1.1 provides detailed information about 
cancer mortality and incidence rates both in New Mexico and in all of 
the counties surrounding LANL.  This data, along with the final LANL 
Public Health Assessment issued in August 2006 by the Agency for Toxic 
Substances and Disease Registry, shows that, “…there is no evidence of 
contamination from LANL that might be expected to result in ill health 
to the community,” and “… overall, cancer rates in the Los Alamos area 
are similar to cancer rates found in other communities” (ATSDR 2006).  
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Table 4–26 shows that some cancer rates in Los Alamos County are lower 
than the national average and some are higher, which is typical of any 
area.  Information on historical doses to the public is incomplete and is 
still being developed.

 The Centers for Disease Control and Prevention is in the early phase of 
the dose reconstruction efforts at LANL.  As described in its January 2006 
publication titled, “Interim Report of the Los Alamos Historical 
Document Retrieval and Assessment (LAHDRA) Project” (CDC 2006), 
dose reconstruction is a five-phase process involving:  (1) retrieval and 
assessment of data, (2) initial source term development and pathway 
analysis, (3) screening dose and exposure calculations, (4) development 
of methods for assessing environmental doses, and (5) calculation of 
environmental exposures, doses, and risks.  The CDC project at LANL is 
still in the initial information-gathering phase, so this information was not 
available to include in the cumulative impacts analysis.

 Cumulative impacts are discussed in Chapter 5, Section 5.13, of the 
SWEIS, which was updated with the information provided in this 
response.

317-114 Refer to the response to Comment no. 317-9 regarding cancellation of 
NNSA’s previous proposal to build a modern pit facility.  The SWEIS was 
revised to reflect this decision.

317-115 Cessation of LANL’s primary mission activities in support of NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations; as 
such, they are included in the SWEIS under the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

317-116 The Biosafety Level 3 Facility would expand the Bioscience Facilities’ 
capabilities, described in Chapter 3, Section 3.1.3.11, of the SWEIS, 
by providing the ability to work with indigenous or exotic agents with 
a potential for respiratory transmission.  The types of activities to be 
conducted by the Biosafety Level 3 Facility include forensic and research 
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sample analysis for strain characterization and attribution, culture and 
analysis of infectious microbes to study biochemical and pathogenic 
characteristics, micro and molecular biology to support development 
of detection technologies, and collection and storage of samples for 
archive (DOE 2007).  NNSA has prepared a Draft Environmental Impact 
Statement for the Operation of a Biosafety Level-3 Facility at Los Alamos 
National Laboratory, Los Alamos, New Mexico (Draft BSL-3 EIS) 
(DOE 2007); the cumulative impacts analysis (Chapter 5, Section 5.13) 
of the SWEIS was revised to summarize its environmental consequences 
(DOE 2007).

 Psychological impacts are not within the scope of NEPA analysis.  In 
1983, the US Supreme Court ruled (Metropolitan Edison Co. v. People 
Against Nuclear Energy, 460 U.S. 766) that “psychological effects” are 
not included among the environmental impacts required to be analyzed in 
environmental impact statements.

317-117 This information was included in the SWEIS to describe the subject 
facility; the choice of building materials met the functional requirements 
for the facility and complied with LANL architectural standards.

317-118 The specific statement about HEPA filters with respect to the Biosafety 
Level 3 Facility at LANL was removed from Chapter 5, Section 5.13.  The 
Reader is referred to the Draft BSL-3 EIS for a discussion of the use of 
HEPA filters in the BSL-3 facility.

 To address the commentor’s concerns about HEPA filters in general, 
the following information is provided.  A HEPA filter is a dry-type 
filter that can typically remove particles as small as 0.1 micrometers 
(DOE 2003b).  To mitigate the possibility of a HEPA filter failing during 
normal operations and accidents, air cleaning systems are designed to 
contain multiple (up to four) physically separated HEPA filter banks or 
stages arranged in a series so that, should the first HEPA filter stage fail, 
the additional HEPA filter stages would achieve the same air cleaning 
performance level.  HEPA filters are purchased, maintained, and tested in 
accordance with DOE requirements and standards that identify specific 
criteria.  DOE, together with the Defense Nuclear Facilities Safety Board, 
has been strengthening its HEPA filter program for several years through 
formal recommendations (DNFSB 1999, 2000, 2004).  DOE tests HEPA 
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filters based on specific analysis requirements that generally result in 
testing the filters in place every 12 months.  The filters also are tested 
after replacement, when deemed appropriate by facility management, 
or in compliance with the facility safety authorization basis.  General 
replacement criteria include wetting, facility fire, differential pressure 
changes, or radiation levels indicating an increase in filter loading.  
DOE-STD-3020 requires further acceptance testing of HEPA filters that 
are intended for use in DOE nuclear facilities.  Filters that are safety 
significant, safety class, or needed to protect workers must be tested at 
a DOE Filter Test Facility.  At the Filter Test Facility, filters must pass 
a rigorous visual inspection by trained inspector personnel, as well as 
various flow tests (for example, penetration, resistance to flow).  Only 
filters that pass the Filter Test Facility tests are forwarded to a DOE 
nuclear facility.

 The Nuclear Air Cleaning Handbook (DOE 2003b) was reviewed, 
updated, and reaffirmed in accordance with a Defense Nuclear Facility 
Safety Board recommendation (DNFSB 2000).  This handbook is used 
by NNSA to ensure that permanent programs are institutionalized and 
are in place to test and maintain HEPA filter performance.  In accordance 
with applicable DOE and NNSA commitments, NNSA explicitly requires 
its contractors to ensure 100 percent testing of HEPA filters as part of 
their vital safety systems assessments.  NNSA also has requested its site 
management and operations contractors to prepare a formal response 
documenting the steps they take to routinely verify that all applicable 
HEPA filter testing requirements are being met (NNSA 2003).  This has 
been accomplished by changes that were incorporated into the revised 
DOE Standard (DOE-STD-3020-2005) (DOE 2005c).  As a part of these 
efforts, DOE updated the Nuclear Air Cleaning Handbook (DOE 2003b) 
and many of the HEPA filter-related standards (such as DOE Technical 
Standard 3020-2005, Specification for HEPA Filters Used by DOE 
Contractors [DOE 2005]) to reflect current best practices and expectations.

317-119 NNSA has revised Chapter 5, Section 5.13, to update the cumulative 
impacts analysis with potential environmental consequences associated 
with the BSL-3 Facility based on the Draft BSL-3 EIS (DOE 2007); 
therefore, the references to commingled and treated wastewater discharges 
have been deleted.  All liquid waste would be treated, if necessary, to meet 
the waste acceptance criteria for the TA-46 Sanitary Wastewater Systems 
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Plant, which would then ensure the effluent meets water quality permit 
requirements set by the State of New Mexico prior to discharge.

317-120 As described in Chapter 5, Section 5.13, the impacts of other actions taken 
in the LANL region of influence are considered in the cumulative impacts 
analysis.  The Council on Environmental Quality’s guidance handbook, 
Considering Cumulative Effects Under the National Environmental Policy 
Act (CEQ 1997), states that it is not practical to analyze the cumulative 
effects of an action on the universe, and that the list of environmental 
effects must focus on those effects that are meaningful.  The “sliding-
scale approach” described in DOE’s December 2004 guidance paper, 
“Recommendations for the Preparation of Environmental Assessments and 
Environmental Impact Statements” (DOE 2004b), requires the depth of 
impact analysis to be commensurate with the importance of the resource 
being analyzed.  The DOE guidance further states that impacts should be 
quantified consistent with the available information, but impacts should 
not be quantified when they are virtually absent.  The cumulative impacts 
section of the SWEIS was prepared with these principles in mind.

317-121 Direct contact with the counties and Pueblos was only one of the methods 
used to collect information for cumulative impacts.  Much of the needed 
information was collected from Federal, state, and county agencies, as well 
as private company plans, studies, reports, databases, and websites.  Local 
officials confirmed the information collected from these other sources.  
Follow-up contact was made with counties that declined the initial 
requests for cumulative impacts information.  Chapter 5, Section 5.13, 
of the Final SWEIS was revised to reflect that input was received from 
all but one county and two pueblos.  As shown on the distribution list in 
Chapter 11, representatives of all Native American Tribes in the region 
were sent the Draft SWEIS for comment to provide them an opportunity 
to correct or supplement the information presented in the SWEIS.  In 
addition, as described in Chapter 6, Section 6.5, DOE consulted with the 
appropriate Tribal Governments, as required by Executive Memoranda and 
DOE Order 1230.2, American Indian Tribal Government Policy.

317-122 See the response to Comment no. 317-121.

317-123 The North Railroad Avenue groundwater contamination plume originates 
in Española.  Bioremediation is being tested at this site.  Surfactant-
enhanced aquifer remediation (SEAR) is scheduled to commence in 
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2007.  Tetrachloroethylene emission is the leading concern about this 
plume because it is the most widespread contaminant and is found in 
the highest concentrations in groundwater.  Other contaminants present 
that are present in the plume and have possible health effects include 
trichloroethylene, cis-1,2 dichloroethylene, and trans-1,2 dichloroethylene 
(EPA 2006b).  This contamination plume will be remediated to protect 
drinking water and the Rio Grande from future chlorinated groundwater 
solvents, so it is not expected to migrate into groundwater or surface water 
impacted by past or present LANL operations.  Chapter 5, Section 5.13, 
was modified to include this information.

317-124 As discussed in the response to Comment no. 317-105, a cumulative 
impacts analysis was included for every resource area identified in 
Chapter 5.

317-125 The phrase “incompatible land use” means that lands in adjacent areas 
have land use designations that would interfere with each other or restrict 
one another.  Loss of recreational opportunities means a reduction in 
activities such as hiking or fishing.  These terms are more clearly defined 
and discussed in Chapter 5, Section 5.1.  Section 5.13 was reworded to 
clarify the sentence.

317-126 The cited phrase in Chapter 5, Section 5.13, was reworded to read, “…if 
the waste at the MDAs remains in place.”  If capping were selected as 
a remedy for a material disposal area, the cap would be designed and 
emplaced after considering the processes that could affect the performance 
of the cap and the designated future use of the site.  After capping is 
completed, the material disposal area would be maintained under a 
stewardship condition and monitored and repaired as needed to eliminate 
conditions such as severe erosion that could remobilize the contamination.

317-127 Refer to the response to Comment no. 317-74 regarding the use of 
cancer deaths to measure impacts in the SWEIS.  The SWEIS assesses 
the impacts of other toxic and hazardous substances in Chapter 5.  
Section 5.6.2 discusses the human health impacts associated with 
operational emissions chemical impacts under all three alternatives.  
Hazardous chemical accidents are discussed in Section 5.12.2, and 
nonradioactive contaminants in the environment and their impacts are 
discussed in Appendix C, Section C.2.
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317-128 Because the previous NEPA analysis of the modern pit facility was 
cancelled and the new Complex 2030 SEIS is in preparation, quantitatively 
analyzing impacts at LANL is not possible at this time.  Chapter 5, 
Section 5.13, was updated to indicate that impacts from the potential new 
consolidated plutonium center and consolidated nuclear production center 
will be evaluated in the Complex 2030 SEIS.

317-129 The phrase “latent cancer fatality” and its acronym LCF are explained 
in detail in Appendix C, Section C.1.2, and are defined in the Glossary 
provided in Chapter 8 along with definition of a “maximally exposed 
individual (MEI)” and other terms commonly used in EISs.  Latent cancer 
fatalities are the measure of long-term radiation exposure-related health 
effects that is universally accepted to express the health effects of exposure 
to radiation; it is used in EISs for DOE Nuclear Complex sites.  Latent 
cancer fatalities also are the measure of long-term radiation exposure-
related health effects endorsed and used by the U.S. Government, National 
Research Council, International Atomic Energy Agency (part of the United 
Nations), and the International Commission on Radiological Protection.

317-130 Refer to the response to Comment no. 317-9 regarding cancellation of 
NNSA’s previous proposal to build a modern pit facility.  The lifecycle 
and international human health impacts of increasing nuclear weapons 
manufacturing, as well as analysis of the detonation of a nuclear 
weapon, are not within the scope of this SWEIS, which focuses on the 
environmental impacts of continuing LANL operations.

317-131 The cumulative impacts of the Expanded Operations Alternative on 
electricity, water, and natural gas demands are discussed in Chapter 5, 
Section 5.13.  Although not anticipated, future expansion of the LANL 
infrastructure to supply additional electricity, water, or natural gas would 
be preceded by appropriate environmental documentation.  Changes made 
to the offsite infrastructure to meet LANL demands would be required to 
meet applicable state and Federal environmental regulations and permitted 
effluent standards.  A lifecycle assessment of the use of these resources is 
not within the scope of the LANL SWEIS.

317-132 DOE takes its resource stewardship and conservation responsibilities 
seriously and continues to work with Los Alamos County in implementing 
measures to conserve water and in planning for future water demands.  
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LANL is now a County water customer.  LANL’s total and consumptive 
water use have decreased since 1999.  LANL’s projected water demands 
under the Expanded Operations Alternative would remain within LANL’s 
water use target ceiling of 542 million gallons (2,050 million liters) per 
year.  Meanwhile, Los Alamos County is working to lessen its dependence 
on the regional groundwater aquifer and is studying the possible use of 
the San Juan-Chama surface water allotment.  Refer to Section 2.5, Water 
Resources, of this CRD for additional information.

 Appropriate environmental impact documentation would be prepared by 
Los Alamos County to analyze the options carried forward to access San 
Juan-Chama project water.  Currently, Sections 5.8.2.1 and 5.14.3 of the 
SWEIS note that the earliest that San Juan-Chama project water might be 
available is 2010.  NNSA understands that proposed expansion of LANL 
and its future operations will be bound by the availability of water as will 
the growth of the greater Los Alamos area and other communities.  

317-133 As discussed in the response to Comment no. 317-109, decisions 
regarding disposal of various wastes generated across the DOE Complex 
were made through Records of Decision based on the Waste Management 
PEIS (DOE/EIS 0200F) (DOE 1997a).  The Waste Management PEIS 
evaluated the impacts of various disposal options for several waste types, 
including low-level radioactive waste, mixed low-level radioactive waste, 
transuranic waste, high-level waste, and hazardous (chemical) waste, as 
well as the social, environmental, and health impacts of each disposal 
option.  In the Records of Decision that followed the Waste Management 
PEIS, DOE made Complex-wide determinations regarding disposal of 
each waste type and evaluated available disposal capacity.  As presented 
in this SWEIS, the amounts of newly generated waste (from routine 
operations) are distinguished from environmental restoration waste.  For 
example, Chapter 5, Table 5–49, identifies the waste quantities projected 
for three primary sources of waste: routine operations; decontamination, 
decommissioning and demolition; and environmental restoration.  
Table S–5 of the Summary was revised to separate environmental 
restoration waste from newly generated waste.  Management of waste, 
however, is determined by the waste classification (e.g., chemical or 
transuranic waste), not by the source.
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 The environmental restoration waste quantities projected are based on all 
known potential release sites.  Creation of new potential release sites is 
not anticipated because current operating and waste management practices 
comply with regulations designed to protect the environment.  If additional 
remediation were necessary in the future, the need for supplemental 
NEPA documentation would be evaluated.  Refer to Section 2.7, Waste 
Management, of this CRD for more information.

317-134 Refer to the response to Comment no. 317-21.

317-135 The quantities of wastes projected in the Draft SWEIS are conservative 
to provide a bounding estimate for evaluating the impacts.  In addition, 
because the types and volumes of the wastes that will be generated 
from environmental restoration at LANL depend on future regulatory 
decisions (made primarily by the State of New Mexico), projections of 
the types and quantities of these wastes are subject to great uncertainty.  
NNSA recognizes in the SWEIS that some modifications to the waste 
management infrastructure may be undertaken.  Appendix H, Section H.3, 
discusses waste management alternatives considering the upcoming 
closure of many TA-54 facilities, including construction of new 
facilities to store, process, and characterize waste.  Should future waste 
generation rates approach or exceed the capacity of the new LANL waste 
management facilities, additional facility planning and associated NEPA 
analysis would be performed.

 The environmental impacts of expanding low-level radioactive waste 
disposal operations into Zones 4 and 6 were evaluated in the 1999 
LANL SWEIS and no changes are planned.  In a Record of Decision 
following the DOE Waste Management PEIS, DOE determined that 
low-level radioactive waste generated at LANL would be disposed of at 
LANL and at two regional facilities (Hanford and the Nevada Test Site) 
(65 FR 10061).  In that same Record of Decision, DOE determined that 
the disposal capacity for low-level radioactive waste is adequate.  In the 
1998 Record of Decision for the WIPP Disposal Phase (63 FR 3624), 
DOE recognized that WIPP would not provide a disposal solution for all 
transuranic wastes and that another disposal facility may be necessary 
in the future.  Exceedance of WIPP capacity depends on a number of 
factors that remain to be determined, including: (1) actual waste volumes 
generated at LANL (versus the conservative projections presented in the 
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SWEIS) and at other DOE facilities; (2) whether LANL operations would 
continue beyond WIPP’s closure; and (3) the amount of waste generated 
at LANL through environmental restoration and decommissioning 
activities.  Refer to Section 2.7, Waste Management, of this CRD for more 
information.  With respect to waste generated from a modern pit facility, 
NNSA announced cancellation of its proposal to build a modern pit facility 
in its Notice of Intent to prepare the Complex 2030 SEIS (71 FR 61731), 
as discussed in the response to Comment no. 317-9.

317-136 In accordance with the low-level radioactive waste Record of Decision 
(65 FR 10061) following the Waste Management PEIS (DOE/EIS-0200), 
low-level radioactive wastes generated at LANL are generally disposed 
of on site.  To date, the vast majority of LANL low-level radioactive 
waste has been disposed of on site.  However, consistent with DOE’s 
Radioactive Waste Manual (DOE M 435.1), the site manager can authorize 
disposal at commercial facilities.  The amounts of low-level radioactive 
waste disposed annually on and off site depend on operational factors such 
as waste volumes generated, available disposal capacity, and cost factors.

 Although there have been delays in meeting planned transuranic waste 
shipments, process improvements have been made and recent gains 
in shipment numbers have been realized, as discussed in Chapter 4, 
Section 4.9.4.  Refer to Section 2.7, Waste Management, of this 
CRD for more information.  Chapter 5, Section 5.10, of the SWEIS 
addresses analyses of the environmental impacts of offsite disposal of 
LANL-generated waste.  These analyses address the resources areas as 
appropriate, placing particular emphasis on waste transport and health.

317-137 The future use of lined rather than unlined pits for waste disposal is under 
evaluation through the Area G Performance Assessment and Composite 
Analysis that is required by DOE Order 435.1 and is periodically reviewed 
and updated.  The Area G Performance Assessment and Composite 
Analysis will guide decisions regarding operational procedures and 
waste disposal.  This SWEIS considers impacts from the use of unlined 
pits as its No Action Alternative baseline; this impact analysis thereby 
bounds possible actions with lesser environmental consequences, such as 
those that may result from use of alternate pit construction methods and 
operational techniques.  Refer to Sections 2.2, National Environmental 
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Policy Act (NEPA) Process, and 2.7, Waste Management, of this CRD for 
more information related to this comment.

317-138 While the impacts of transporting LANL waste to WIPP are included in 
the LANL SWEIS, the impacts of WIPP operations are not.  The impacts 
of operations at WIPP are analyzed in a separate EIS, The Waste Isolation 
Pilot Plant Disposal Phase Final Supplemental Environmental Impact 
Statement (DOE/EIS-0026-S2) (DOE 1997b), issued in 1997.

317-139 The “appropriately permitted solid waste landfill” referred to in the Draft 
SWEIS is a standard nonradiological landfill used by municipalities 
throughout the United States for solid sanitary waste disposal, including 
disposal of normal solid wastes from homes and construction debris.  
As such, there would be no special requirements to accept LANL 
nonradiological solid waste.  While there may be some socioeconomic 
benefits from a few additional jobs created by the demand for additional 
capacity at existing solid waste landfills, no additional environmental or 
health impacts are anticipated.  Impacts from transportation of solid wastes 
are evaluated in Chapter 5, Section 5.10, of the SWEIS.  Psychological 
impacts are not within the scope of this EIS.

317-140 As stated in Chapter 5, Section 5.13, of the SWEIS, cumulative impacts 
are evaluated in accordance with Council on Environmental Quality 
regulations, which state, “…the incremental impacts of the action 
when added to other past, present, and reasonably foreseeable future 
actions regardless of what agency (Federal or non-Federal) or person 
undertakes such other actions…” (40 CFR Part 1508.7).  The cumulative 
transportation impacts presented in Section 5.13 reflect an estimate of 
the potential doses to workers and the public from transport of various 
radioactive materials from 1943 through 2047.  The values presented 
are based on the state-of-art analyses referenced in the section and are 
considered good indications of what the impacts could be; thus, they are 
appropriate for the purpose intended.

317-141 Whenever trucks and cars are on the road, regardless of their cargo, 
there is a possibility of a traffic accident that could result in vehicular 
damage and occupant injury or death.  Even when drivers are trained in 
defensive driving and take great care, traffic accidents may still occur.  
The Department of Transportation sets the rules and regulations for 
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hazardous material transport in commerce (49 CFR Parts 171 to 180).  
It also establishes the requirements for driving, parking, and selecting 
routes to transport the materials (49 CFR Parts 391 and 379).  DOE and 
NNSA use contract carriers and shippers who meet these requirements 
to transport hazardous materials to and from facilities.  DOE and NNSA 
add further terms and conditions, as specified in DOE Order 460.2A, 
and the accompanying guidance and manual on transport requirements.  
These requirements make carriers and drivers more aware of the safety 
requirements for the equipment and containers involved in the transport, 
and thereby reduce the likelihood of potential transportation accidents.

317-142 As discussed in the response to Comment no. 317-9, NNSA announced 
cancellation of its proposal to build a modern pit facility in its October 
2006 Notice of Intent to prepare the Complex 2030 SEIS (71 FR 61731).  
Consequently, discussion of a modern pit facility at LANL was deleted 
from the SWEIS.  The potential impacts of locating a consolidated 
plutonium center or a consolidated nuclear production center at LANL 
(and at other DOE/NNSA sites) will be evaluated in the Complex 2030 
SEIS.

317-143 Text was added to the Summary, Section S.9.1, and Chapter 5, 
Sections 5.4.1.3 and 5.13, to discuss the potential increase in emissions 
due to increased commuter traffic to LANL.  The environmental 
justice-related implications of all potential impacts are summarized in 
Sections 5.11 and 5.13.

317-144 Comments were considered and as appropriate, the Final SWEIS was 
revised.
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317-145 Some of the groundwater data, particularly data associated with certain 
multi-screen Hydrogeologic Work Plan characterization wells constructed 
after 1999, are believed to need reassessment due to potential residual 
drilling fluid effects.  The drilling fluid effects are quantitatively assessed 
in the Well-Screen Analysis Report (LANL 2005c).  As described in 
this report, more than half (52 percent) of the well screens evaluated 
produce water quality samples that are not significantly impacted by 
residual drilling fluids.  For those well screens that have been impacted 
by residual drilling fluids, LANL staff has initiated a program to 
rehabilitate the R-Wells that may be producing suspect groundwater 
monitoring results.  This program is described in the Workplan for 
R-Well Rehabilitation and Replacement (LANL 2006e).  As well quality 
issues are clarified and resolved through additional sampling, well 
rehabilitation, or well replacement, the set of groundwater data will 
increase in size and improve in quality to support ongoing monitoring, 
investigations, and decisionmaking.  The monitoring program is still in 
the initial characterization phase, as reported in the Interim Facility-Wide 
Groundwater Monitoring Plan (LANL 2006d).  As periodic watershed 
monitoring continues, LANL staff will continue its phased approach 
to determining which wells are needed and in what locations to satisfy 
long-term compliance monitoring needs.  The process described above is 
established by and in compliance with the Consent Order.

317-146 Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding groundwater contamination and groundwater 
monitoring.

317-147 Refer to Section 2.5, Water Resources, of this CRD for responses 
to comments regarding chromium contamination and groundwater 
monitoring.
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317-148 Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding well construction and groundwater monitoring.

317-149 Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding well construction, groundwater contamination, and 
more restrictive standards for neptunium.  In addition, Appendix F was 
revised to distinguish between statistical analysis of monitoring data for 
this SWEIS and detection of contaminants in groundwater.
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317-150 NNSA does not concur with the commentor’s assertion that previous 
decisions on projects should be reconsidered; however, it should be noted 
that the environmental analyses of the alternatives for continued operation 
of LANL that are evaluated in the SWEIS consider both information on 
groundwater contamination that has been gathered in the past 10 years 
and the effect of this information on current operations.  Contamination 
affecting groundwater results from past practices that would not meet 
today’s regulations and standards for operating.  Contaminated sites 
and associated groundwater contamination are being addressed through 
LANL’s remediation program, which includes actions to comply with the 
Consent Order.

317-151 NNSA notes the commentor’s support for the Reduced Operations 
Alternative.  The well monitoring program that NNSA is required to 
perform under the Consent Order, along with other programs as discussed 
in the response to Comment no. 317-91, will provide information that 
will decrease uncertainties about spatial distributions of contaminants 
and travel times.  Decisions about environmental restoration will be made 
in accordance with established regulatory processes, including those 
of the State of New Mexico for the Consent Order.  It is the intent of 
the SWEIS to provide environmental impact information for use in the 
decisionmaking process, including determination of potential remediation 
action options.
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317-152 See Section 2.5, Water Resources, of this CRD for a discussion of 
programs that are expected to decrease the uncertainty of the data.  The 
staffs at LANL and other DOE Laboratories have performed substantial 
research on colloidal transport of radionuclides through volcanic tuffs, 
including investigations following the Cerro Grande Fire and at TA-54.  
This research also includes colloid studies in analogous geologic materials 
and similar flow regimes at the Nevada Test Site.  Decisions about 
environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the State of New 
Mexico for the Consent Order.  It is the intent of the SWEIS to provide 
environmental impact information for use in the decisionmaking process, 
including determination of potential remediation action options.
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317-153 Refer to Section 2.5, Water Resources, of this CRD for a response to 
comments regarding groundwater contamination.

317-154 The data in Appendix F referred to by the commentor was developed for 
purposes of comparison to similar data in the 1999 SWEIS and for use 
in the SWEIS analyses.  Detections of contaminants in the environment 
are reported in the annual LANL environmental surveillance reports.  
Appendix F has been modified to explain the purpose of the data and 
the difference between these data and those reported in the LANL 
environmental surveillance reports regarding detection of contaminants 
in the environment.  The current suggesting sampling of these locations is 
accommodated through the LANL environmental surveillance program.  
Results of the sampling and analysis of springs and groundwater, as well 
as other environmental media, are reported in annual environmental 
surveillance reports (www.lanl.gov/environment/all/esr.shtml).  See 
Section 2.5, Water Resources, of this CRD and Appendix F of the SWEIS 
for additional information.
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317-155 LANL staff is still in the initial characterization phase of the monitoring 
program, as reported in the Interim Facility-Wide Groundwater 
Monitoring Plan (LANL 2006d).  As periodic watershed monitoring 
continues, LANL staff will continue its phased approach to determining 
which wells are needed and in what locations to satisfy long-term 
compliance monitoring needs.  The process described above is established 
by, and in compliance with, the Consent Order.  Appendix F summarizes 
the monitoring data provided in the annual site environmental reports, 
including monitoring data collected from the alluvial groundwater, 
perched groundwater, regional aquifer springs, other springs, regional 
aquifer hydrogeologic characterization wells, test wells, and water supply 
wells.  Chapter 4, Section 4.3, and Appendix F in the Final SWEIS were 
revised to include results from the 2005 Annual Site Environmental 
Report (LANL 2006g), Well Screen Analysis Report (LANL 2005c), and 
Workplan for R-Well Rehabilitation and Replacement (LANL 2006e), as 
well as additional discussion and interpretation of the monitoring results.  
Refer to the annual site environmental reports for detailed information on 
the monitoring results.

 As discussed in the response to Comment no. 317-145, more than half 
(52 percent) of the well screens evaluated in the Well Screen Analysis 
Report (LANL 2005c) produce water quality samples that are not 
significantly impacted by residual drilling fluids.  For those well screens 
that have been impacted by residual drilling fluids, LANL staff initiated 
a program to better evaluate the wells and to rehabilitate the R-Wells that 
may be producing suspect groundwater monitoring results.  This program 
is described in the Workplan for R-Well Rehabilitation and Replacement 
(LANL 2006e).  Refer to Section 2.5, Water Resources, of this CRD 
for responses to comments regarding well construction, groundwater 
contamination, and groundwater monitoring.
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317-156 Refer to Section 2.5, Water Resources, of this CRD for a response to 
comments regarding well construction.
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317-157 Under normal aquifer conditions, the Westbay System allows sampling 
at an in-situ pressure without purging before a sample is collected.  
Groundwater samples collected using this system represent the saturated 
zone within a given interval of the hydrogeologic system and, discounting 
drilling artifacts, potentially represent the aquifer in which the well is 
installed.  As described in the Workplan for R-Well Rehabilitation and 
Replacement (LANL 2006e), no acceptable sampling system currently 
exists as an alternative to Westbay for situations where more than two 
screens per well are needed for the monitoring system.  Therefore, for 
many wells, LANL will opt to convert wells with three or more screens 
to single- or dual-screen completions by plugging and abandoning some 
of the deeper screens, taking into consideration the technical needs for 
monitoring and characterization.  This option will allow purging of water 
from the well before sampling.

 Well screen depths are selected in consultation with the New Mexico 
Environment Department.  In some cases, well screens are purposefully 
set in low permeability strata to collect information on the hydrologic 
properties of the confining layers.  In addition, water levels can change 
over time, resulting in well screens that are now partially above the water 
table.  As discussed in the response to Comment no. 317-145, more 
than half (52 percent) of the well screens evaluated in the Well Screen 
Analysis Report (LANL 2005c) produce water quality samples that are not 
significantly impacted by residual drilling fluids.  For those well screens 
that have been impacted by residual drilling fluids, LANL has initiated a 
program to better evaluate the wells and to rehabilitate the R-Wells that 
may be producing suspect groundwater monitoring results.  This program 
is described in the Workplan for R-Well Rehabilitation and Replacement 
(LANL 2006e).

 LANL is still in the initial characterization phase of the monitoring 
program, as reported in the Interim Facility-Wide Groundwater Monitoring 
Plan (LANL 2006d).  As periodic watershed monitoring continues, LANL 
will continue its phased approach to determine which wells are needed 
and in what locations to satisfy long-term compliance monitoring needs.  
The process described above is established by and in compliance with 
the Consent Order.  Chapter 4, Section 4.3, and Appendix F in the Final 
SWEIS were revised to include additional discussion and interpretation of 
the monitoring results.
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317-158 Chapter 4, Section 4.3, and Appendix F in the Final SWEIS were 
revised to include results from the 2005 Annual Site Environmental 
Report (LANL 2006g), Well Screen Analysis Report (LANL 2005a), and 
Workplan for R-Well Rehabilitation and Replacement (LANL 2006e), as 
well as additional discussion and interpretation of the monitoring results.  
Appendix F summarizes the voluminous monitoring data provided in 
the annual site environmental reports.  Please refer to the annual site 
environmental reports for detailed information on the monitoring results.  
Refer to the responses to Comment nos. 317-155 and 317-157 for 
additional information related to this comment.
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317-159 The old test wells were not evaluated for the Well Screen Analysis Report 
(LANL 2005c).  LANL staff recognizes the problems with TW-8 and 
has placed this well on the list of wells to be plugged and abandoned.  
The SWEIS does not rely solely on monitoring data from the test 
wells.  Appendix F also presents monitoring data collected from alluvial 
groundwater, perched groundwater, regional aquifer springs, other springs, 
regional aquifer hydrogeologic characterization wells, and water supply 
wells.
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317-160 Refer to Section 2.5, Water Resources, of this CRD for responses to 
comments regarding groundwater contamination and monitoring.
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317-161 Groundwater is not traveling at 131 feet (40 meters) per day in the 
regional aquifer beneath LANL.  The calculated hydraulic conductivity of 
a hydrogeologic unit is not the same as the actual groundwater velocity.  
The hydraulic conductivity is the movement of groundwater in the unit 
under a hydraulic gradient that is usually much greater than the natural 
gradient in the aquifer.  As described in Appendix E, Section E.8.3, the 
groundwater from springs in White Rock Canyon is probably somewhere 
between 3,000 and 10,000 years old.  If the groundwater in the regional 
aquifer beneath LANL were flowing at a velocity of 131 feet (40 meters) 
per day, it would have traveled 27,216 miles (43,800 kilometers) in 
3,000 years to reach these springs, which is not the case.
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317-162 See the response to Comment no. 317-161.
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317-163 As discussed in the response to Comment no. 317-157, LANL staff 
initiated a program to rehabilitate the R-Wells that may be producing 
suspect groundwater monitoring results.  This program is described in 
the Workplan for R-Well Rehabilitation and Replacement (LANL 2006e).  
Well R-16 is one of two wells included in the pilot well rehabilitation 
program that was completed in 2006.  Rehabilitation has been partially 
successful, and Well R-16 is now producing more representative water 
samples.  Well screen depths are selected in consultation with the New 
Mexico Environment Department.  In some cases, well screens are 
purposefully set in low permeability strata to collect information on the 
hydrologic properties of the confining layers.

 LANL staff is still in the initial characterization phase of the monitoring 
program, as reported in the Interim Facility-Wide Groundwater Monitoring 
Plan (LANL 2006d).  As periodic watershed monitoring continues, LANL 
staff will continue its phased approach to determining which wells are 
needed and in what locations to satisfy long-term compliance monitoring 
needs.  The process described above is established by and in compliance 
with the Consent Order.  Refer to Section 2.5, Water Resources, of this 
CRD for responses to comments regarding well construction, groundwater 
contamination, and groundwater monitoring.
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317-164 The potential environmental impacts associated with wastes in MDAs 
G, H, and L that are subject to the Consent Order are being addressed in 
accordance with Consent Order requirements.  Background information 
about these sites is in Appendix I, Sections I.2.5.5.1, I.2.5.5.2, and 
I.2.5.5.3.  As cited in Section I.2.5.5.2, for MDA H DOE has completed 
a RCRA investigation program and has prepared a corrective measures 
evaluation as well as an environmental assessment.  The corrective 
measure evaluation has been submitted to NMED, and a revised remedy 
completion date is pending the collection and evaluation of additional 
data, and a remedy solution. The Consent Order requires collection and 
analysis of subsurface vapor samples and monitoring of groundwater in 
canyons potentially affected by MDA H.  Corrective measure evaluations 
for MDAs G and L are being prepared and will be submitted to NMED 
in 2007.  NMED will select the final closure remedy for each MDA, 
considering possible impacts to groundwater and other resources, and 
LANL will complete closure actions for MDA L by 2011 and MDA G by 
2015.  As described in the Well Screen Analysis Report (LANL 2005c), 
Well R-21; Well R-22, screens 2 and 3; and Well R-32 screen 1 produce 
water quality samples that are not significantly impacted by residual 
drilling fluids.  Well screen depths are selected in consultation with the 
New Mexico Environment Department.  LANL staff is still in the initial 
characterization phase of the monitoring program, as reported in the 
Interim Facility-Wide Groundwater Monitoring Plan (LANL 2006d).  
As periodic watershed monitoring continues, LANL staff will continue 
its phased approach to determining which wells are needed and in what 
locations to satisfy long-term compliance monitoring needs.  The process 
described above is established by and in compliance with the Consent 
Order (for example, refer to Sections IV and IX of the Consent Order).

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 

Sheri Kotowski, Embudo Valley Environmental Monitoring Group
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317-165 As described in the Well Screen Analysis Report (LANL 2005c), Well R-21 
produces water quality samples that are not significantly impacted by 
residual drilling fluids.  LANL staff is still in the initial characterization 
phase of the monitoring program, as reported in the Interim Facility-Wide 
Groundwater Monitoring Plan (LANL 2006d).  As periodic watershed 
monitoring continues, LANL staff will continue its phased approach 
to determining which wells are needed and in what locations to satisfy 
long-term compliance monitoring needs.  The process described above is 
established by and in compliance with the Consent Order (for example, 
refer to Sections IV and IX of the Consent Order).  In addition, please 
note that well screen depths are selected in consultation with the New 
Mexico Environment Department, as discussed in response to Comment 
no. 317-163.

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 

Sheri Kotowski, Embudo Valley Environmental Monitoring Group
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317-166 The Workplan for R-Well Rehabilitation and Replacement (LANL 2006e) 
states that Well R-22 has five screens.  The top screen straddles the water 
table and the other four screens are within the regional aquifer.  The top 
screen is rated “Poor.”  Screen 2 is rated “Very Good.”  Since there are 
only approximately 33 feet between Screens 1 and 2, they probably sample 
the same.  Screen 3 is rated “Good,” Screens 4 and 5 are rated “Poor.”  
After rehabilitation, R-22 will become a dual-screen well and a candidate 
for conversion to an alternative sampling system.  Well screen depths are 
selected in consultation with the New Mexico Environment Department.  
In some cases, well screens are purposefully set in low permeability strata 
to collect information on the hydrologic properties of the confining layers.  
As described in the Workplan for R-Well Rehabilitation and Replacement 
(LANL 2006e), no acceptable sampling system currently exists as an 
alternative to Westbay for situations where more than two screens per well 
are needed for the monitoring system.  Therefore, LANL staff will opt for 
conversion of wells with three or more screens to single- or dual-screen 
completions by plugging and abandoning some of the screens, taking into 
consideration technical needs for monitoring and characterization.  This 
option will allow purging of water from the well before sampling.

 LANL staff is still in the initial characterization phase of the monitoring 
program, as reported in the Interim Facility-Wide Groundwater Monitoring 
Plan (LANL 2006d).  As periodic watershed monitoring continues, LANL 
staff will continue its phased approach to determining which wells are 
needed and in what locations to satisfy long-term compliance monitoring 
needs.  The process described above is established by and in compliance 
with the Consent Order.

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 

Sheri Kotowski, Embudo Valley Environmental Monitoring Group
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317-167 As discussed in the response to Comment no. 317-145, LANL staff is 
still in the initial characterization phase of the monitoring program, as 
reported in the Interim Facility-Wide Groundwater Monitoring Plan 
(LANL 2006d).  As periodic watershed monitoring continues, LANL staff 
will continue its phased approach to determining which wells are needed 
and in what locations to satisfy long-term compliance monitoring needs.

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 
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317-168 As stated in Chapter 1, Section 1.4, of the SWEIS, NNSA intends to 
implement actions necessary to comply with the Consent Order regardless 
of whether it implements the other actions analyzed under the Expanded 
Operations Alternative.

317-169 Decisions about cleanup of legacy waste sites and other contaminated 
areas will be made in accordance with established regulatory standards 
and processes, including those of DOE and the New Mexico Environment 
Department as related to the March 2005 Consent Order.  NNSA 
intends to implement actions necessary to comply with the Consent 
Order regardless of whether it implements other actions analyzed in the 
SWEIS.  Appendix I of the SWEIS presents options and environmental 
analyses related to future remediation activities at LANL that are 
primarily concerned with the requirements of the March 2005 Consent 
Order.  Section I.3 in Appendix I addresses the types of site investigation 
measures that will be implemented, including those for detecting and 
quantifying the possible movement of contaminants from former storage 
and disposal areas, as well as possible remediation techniques such as 
capping, removal, or installation of hydraulic barriers (for example, see 
Sections I.3.2.2, I.3.3.1, I.3.3.2.2.3, and I.3.4.1).

 The future use of lined rather than unlined pits for low-level radioactive 
waste disposal is under evaluation through the Area G Performance 
Assessment and Composite Analysis that is required by DOE Order 435.1 
and is periodically reviewed and updated.  The Performance Assessment 
and Composite Analysis will guide decisions regarding operational 
procedures and waste disposal.  This SWEIS considers impacts from 
the use of unlined pits as its No Action Alternative baseline, (see 
Appendix I, Section I.5.3.1.2); this impact analysis thereby bounds the 
long-term environmental consequences that could result from the use 
of lined disposal pits.  Refer to Sections 2.7, Waste Management, and 
2.9, Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 
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317-170 The report that the commentor is using as a reference (George Rice’s 
report on groundwater contaminants) states after the commentor’s quote:  
“However, the tritium data do not necessarily support the conclusion that 
the groundwater contains LANL-derived wastes.”  Rice assumes that flow 
is through the Otowi Member of the Bandelier Tuff.  This unit does not 
extend to the Rio Grande in any large capacity.  Furthermore, his estimates 
do not consider that the recharge to the springs may be close to the point 
of discharge.

317-171 The Rio Grande is not necessarily a boundary between the Sangre de 
Cristo uplift rocks and the Jemez volcanics.  There are rocks on both sides 
of the river that are contemporaneous.  Groundwater passing through these 
rocks is likely to have similar characteristics.

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 

Sheri Kotowski, Embudo Valley Environmental Monitoring Group

317-169
cont’d

317-170

317-171



Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-828

7/9/2007

Comment side of this page intentionally left blank.

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 

Sheri Kotowski, Embudo Valley Environmental Monitoring Group



Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-829

Note: Comments on the LANL SWEIS associated with the cited tracks are 
addressed elsewhere in the responses to these commentor’s comments.

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 
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317-172 As more LANL employees move into adjoining counties, as has happened 
in recent years, these counties are expected to receive a greater share of 
the benefits from LANL operations.

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 
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317-173 NNSA prepared this SWEIS in accordance with Council on Environmental 
Quality regulations (40 CFR Parts 1500 to 1508) and DOE NEPA 
implementing procedures (10 CFR Part 1021).  As appropriate, the SWEIS 
was revised in response to comments on the Draft SWEIS.

Commentor No. 317 (cont’d):  Joni Arends, Executive Director, 
Concerned Citizens for Nuclear Safety, 

Sheri Kotowski, Embudo Valley Environmental Monitoring Group
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Ms. Elizabeth Withers, EIS Document Manager
Los Alamos Site Offi ce
National Nuclear Security Administration
U.S. Department of Energy 
528 35th Street
Los Alamos, New Mexico, 87544-2201
 
Dear Ms. Withers,
I do not support any increases in nuclear weapons research, development or 
production.  For this reason, I oppose the proposed expanded operations alternative 
in the draft 2006 Site-Wide Environmental Impact Statement (SWEIS) for Los 
Alamos National Laboratory (LANL).  This alternative will generate more radioactive 
and chemical waste as well as increase dangerous air emissions and wastewater 
discharges into the canyons that fl ow to the Río Grande.
The draft SWEIS makes many references to a modern pit facility (MPF) capable of 
producing 450 plutonium pits per year, despite widespread opposition to a MPF by 
New Mexicans in 2003.  These activities have dire local, national and international 
implications.  The draft SWEIS lacks a discussion of how a MPF or increase pit 
production would not violate the Nuclear Nonproliferation Treaty.  There should be no 
reference made to a MPF at LANL in the fi nal SWEIS. 
I object to the foundation and the methodology of the draft SWEIS, as the document 
is not founded on accepted science and based on studies that also have not been 
fi nalized.  The analysis of risks to human health relies on the draft Agency for Toxic 
Substances and Disease Registry (ATSDR) public health assessment for health 
impacts analysis.  This assessment was rejected by the Environmental Protection 
Agency (EPA) and never fi nalized.  Furthermore, the draft SWEIS was released 
before either the risk assessment for LANL’s low-level waste dump at Area G or 
the 2006 seismic hazard study were completed.  It is impossible to accurately 
determine the environmental and health impacts for future operations at LANL 
based on incomplete analysis.  The SWEIS must include a reanalysis based on the 
fi ndings in the 2006 Area G risk assessment and seismic hazard study.  The ATSDR 
assessment must be rewritten with public oversight and review and only then can it 
be used in any analysis regarding LANL activities.
The draft SWEIS does not have appropriate or adequate discussion of clean up, 
environmental justice, the impacts of air and water emissions and waste disposal.  
Contrary to my belief and wishes it rejects even the possibility that the mission of 
LANL could be changed toward peaceful and life-affi rming research. 
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A-1 NNSA notes the commentors’ opposition to activities related to nuclear 
weapons production.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.  The 
various sections of Chapter 5 of the SWEIS analyze the environmental 
impacts of the Expanded Operations Alternative, including management 
of radioactive and chemical waste, monitoring of air emissions, and 
treatment or monitoring of wastewater discharged through National 
Pollutant Discharge Elimination System-permitted outfalls.  The 
commentor is correct that the Expanded Operations Alternative would 
result in greater amounts of radioactive and chemical waste as well as 
increased air emissions and wastewater discharges but as demonstrated 
in the SWEIS, these increases can be safely managed.  It should be 
noted that treated effluents do not normally flow directly into the Rio 
Grande; surface waters may reach the river a few times a year during 
large precipitation events.  Refer to Section 2.6, Offsite Contamination, 
of this CRD for more information.

A-2 Reference to a modern pit facility in the Draft LANL SWEIS was in 
the context of ensuring that reasonably foreseeable future actions were 
addressed in accordance with the Council on Environmental Quality 
NEPA regulations regarding cumulative impacts.  The LANL SWEIS 
alternatives addressing operational levels for the next 5 years limit the 
level of pit production to 50 certified pits per year, which may require 
production of as many as 80 pits (Expanded Operations Alternative).  
In October 2006, NNSA issued a Notice of Intent (71 FR 61731) to 
prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 
(DOE/EIS-0236-S4).  In addition to announcing its intent to prepare a 
Supplemental programmatic EIS to assess the environmental impacts 
from the continued transformation of the nuclear weapons complex, 
NNSA announced cancellation of the previously planned Supplemental 
Programmatic Environmental Impact Statement on Stockpile 
Stewardship and Management for a Modern Pit Facility (DOE/
EIS-236-S2) (71 FR 61731).  The Final LANL SWEIS does not include 
reference to a modern pit facility.  In discharging its responsibilities 
for nuclear stockpile management, NNSA is not violating the Nuclear 
Nonproliferation Treaty.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, Section 2.2, National Environmental 
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I object to the fact that increased cleanup was only included in the Expanded 
Operations and not part of the No Action and Reduced Operations Alternatives.  
Compliance with the New Mexico Environment Department (NMED)/LANL Consent 
Order for cleanup at LANL by 2015 is not optional nor should it be tied to activities 
which threaten public health and the environment.  Increased Consent Order 
cleanup analysis should be included in all three alternatives. 
When implementing cleanup, LANL must do so to the fullest extent possible. Lands 
must be cleaned up to the level that allows for a future pregnant subsistence farmer 
and her children to live on the land, grow food, raise animals and drink the water for 
their entire lives with good health.  All waste must be removed during cleanup.
LANL currently has approximately 40,000 drums of transuranic waste sitting above 
ground in fabric tents awaiting shipment to WIPP.  However, the proposed expanded 
operations focuses on a vast expansion of waste generation and removing drums 
that are currently buried in Area G. DOE should address permanent disposal of 
existing waste before further waste generation is even considered.
LANL activities jeopardize both water quality and quantity.  New Mexicans rely on 
this water for drinking and farming. Contaminants exceeding accepted levels for 
health have already been found in surface water and the regional aquifer.  DOE did 
not use the most current water quality standards or consider contaminants that are 
moved in running canyons when analyzing the impacts to our water. DOE fi nds no 
problem with increasing LANL’s water usage above the amount allotted to it from the 
regional aquifer while proposing to dump 268 million gallons of treated wastewater 
into the canyons which fl ow to the Río Grande.  It is unacceptable that LANL 
blatantly disregards laws regulating water quality and quantity.
LANL must be required to reevaluate and broaden their air sampling programs. 
Toxic and radioactive air emissions do have a detrimental impact on the surrounding 
area and people.  The draft SWEIS allows for processing  87,000 pounds of high 
explosives and up to 6,900 pounds of depleted uranium (DU) to be blown up in 
“dynamic experiments” annually. DOE must monitor and implement comprehensive 
sampling programs at all open burning and open detonation sites and for all activities 
using high explosives and DU.  Beyond that, DOE must institute a program to stop 
all toxic air pollutant emissions from LANL facilities and activities. 
The Expanded Operations Alternative will result in higher demands for electricity, 
water and natural gas, which will impact the environment as well as increased car 
emissions from commuters.  These impacts must be considered in the cumulative 
impacts of the Expanded Operations Alternative.
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Policy Act (NEPA) Process, and Section 2.4, Modernization of the 
Nuclear Weapons Complex, of this CRD for more information.

A-3 The SWEIS uses current, accepted, and well-documented scientific 
models and data that have been, and continue to be used widely to 
analyze environmental impacts for the purpose of compliance with 
NEPA.  The analysis methods used are essentially the same as were used 
in preparation of several DOE Environmental Impact Statements that 
have recently been published in final form or have been reviewed, in 
draft, by the public.  No Federal, State or private agency or institution 
with scientific standing has challenged any of the fundamental scientific 
and technical foundations of those recent analyses.  In general, the data, 
models, assumptions, and other information used in the SWEIS are 
drawn from published sources and have been subjected to scientific peer 
review.  Chapter 7 of the SWEIS and each of the Appendices lists the 
documented sources of information and models used in the analyses.  All 
SWEIS data sources and references are available to the public.

 The SWEIS presents an independent assessment of public health impacts 
from contaminants in the LANL environment.  The SWEIS does not rely 
on the Agency for Toxic Substances and Disease Registry Public Health 
Assessment in any specific way for its conclusions.  The Agency for 
Toxic Substances and Disease Registry is the Federal agency responsible 
(under the 1986 amendments to the Superfund law) for conducting 
Public Health Assessments at each site on the EPA National Priorities 
List.  It is appropriate for the SWEIS to acknowledge the conclusions 
of the LANL Public Health Assessment because the Public Health 
Assessment is a relevant Federal agency study.

 The EPA did not reject the draft Public Health Assessment.  The EPA 
provided comments on the draft Public Health Assessment which were 
addressed by the Agency for Toxic Substances and Disease Registry in 
the final assessment.  The Public Health Assessment was finalized and 
released August 31, 2006 (ATSDR 2006).

 The Agency for Toxic Substances and Disease Registry Public Health 
Assessment for LANL was prepared with public oversight and review.  
The agency released the draft Public Health Assessment for public 
comment on April 26, 2005 with the public comment period ending 
August 8, 2005.  In response to public requests, the Agency for Toxic 
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Operations at LANL are a major violation of environmental justice.  New Mexico has 
the second highest minority population in the country. It is not possible that LANL 
activities would have no effect on these populations.  The analysis uses six-year-
old information and does not account for undocumented residents nor low-income 
individuals above the poverty level.  In addition, there are 15 Pueblos within the 
50-mile radius of LANL, and yet the public hearings are to take place during Pueblo 
feast days which assures in large part that many will be un able to participate.  I 
request a reanalysis in the fi nal SWEIS, with public input and review.  
My recommendation is that Congress change the mission of LANL to focus on 
research and development into renewable energy, such as solar, wind and biomass, 
and clean up technologies that support the environmental and public health. The 
SWEIS must include a fourth alternative that focuses on these activities. While DOE 
does think that such a shift is possible, it is my belief that LANL must transition to 
peaceful and sustainable research.
 
Sincerely,
Selma Harwell 
pobox 86
Embudo, NM 87531

SELMA HARWELL
GLOBAL WELLNESS BY 2020
USANA HEALTH SCIENCES
#5 on Forbes Top 200 Companies
#3 on Business Week’s Top 100 Companies
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Substances and Disease Registry extended the public comment period 
to December 1, 2005.  Appendix I to the final Public Health Assessment 
lists the comments on the draft that were received from members 
of the public and other Federal agencies and describes how those 
comments were addressed in the final Public Health Assessment.  The 
Public Health Assessment document states that the Agency for Toxic 
Substances and Disease Registry conducted its evaluations in accordance 
with guidance provided in the Public Health Assessment Guidance 
Manual, which is available at www.atsdr.cdc.gov/HAC/PHAManual/
index.html.

A-4 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12 and 
Appendix D, Section D.4.  These sections also include a discussion of 
the significance of the updated understanding of seismic hazard from the 
2007 seismic hazard analysis report.

A-5 NNSA notes the commentors’ desires regarding the mission of LANL.  
LANL scientists currently conduct research in areas such as renewable 
energy and global climate change, and support nonproliferation 
programs in addition to their efforts in support of LANL’s Stockpile 
Stewardship mission.  Refer to Section 2.3 of this CRD, Alternative 
Missions, for more information.  NNSA has prepared project-specific 
analyses in the appendices and Chapter 5 of the SWEIS that present 
appropriate and adequate analyses of LANL impacts.  Appendix I 
provides an extensive discussion of actions to comply with the Consent 
Order for cleanup of LANL.  The impacts of air and water emissions, 
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and waste disposal, and the potential for environmental justice impacts 
are addressed, as appropriate, in Chapter 5 and the appendices; the 
results of the analyses are summarized in both Chapter 3 and the 
Summary.

A-6 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives and 
explains why activities to comply with the Consent Order are included 
only in the Expanded Operations Alternative.  Section 1.4 states that 
the NNSA Administrator could choose to implement the alternatives 
either in whole or in part, and that NNSA intends to implement actions 
necessary to comply with the Consent Order regardless of whether 
it implements other actions analyzed for the Expanded Operations 
Alternative.  Refer to Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for more information.

A-7 Although Appendix I of the SWEIS evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions about 
environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the State of New 
Mexico for the Consent Order.  To arrive at a decision about remediating 
a contaminated site, several alternative remedies such as containment 
in place, treatment, or removal may be considered.  Any remedy 
selected for a site requiring environmental restoration must meet several 
criteria including protection of human health and the environment, 
and attainment of applicable cleanup standards including those for 
ground and surface waters and soil.  If the site is to remain under DOE 
ownership, cleanup standards commensurate with a restricted type of 
land use may be used, provided that offsite areas are protected.  If the 
site is to be released for unrestricted access by the public, the site would 
need to meet cleanup standards for unrestricted access.  Decisions 
about the appropriate levels of cleanup for sites subject to the Consent 
Order will be made by the State of New Mexico using cleanup criteria 
documented in Section VIII of the Consent Order.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.



Campaign A (cont’d)

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-837

A-8 Although a pollution prevention and waste minimization program has 
been instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), 
operation of LANL in support of NNSA’s core missions will cause 
the generation of waste that NNSA intends to safely manage while it 
continues to address existing waste in storage.  Nearly all of the stored 
waste at LANL consists of legacy transuranic waste that is stored above 
ground within domes in TA-54.  Most of this waste was originally 
stored below ground, but was retrieved and placed in an above ground, 
inspectable configuration as required by the State of New Mexico.  
NNSA is working to prepare all stored and newly generated transuranic 
waste for shipment to WIPP.  Shipment rates for 2006 have increased 
significantly over past years.  Refer to Section 2.7, Waste Management, 
of this CRD for more information.

A-9 Chapter 4, Tables 4–7 and 4–9, of the SWEIS, have been updated to 
reflect water quality standards recently issued by the New Mexico Water 
Quality Control Commission.  The new standards have not yet been 
approved by the U.S. Environmental Protection Agency; nevertheless, 
they are used in the 2005 Environmental Surveillance Report and the 
SWEIS in evaluating water quality data.  As shown in Table 4–7, surface 
water data are compared to a variety of standards that legally apply, 
in order to identify contaminants and data trends that could indicate 
the need for corrective actions.  DOE and Los Alamos County have 
combined water rights of 1,806 million gallons (6,836 million liters) 
per year, of which 542 million gallons (2,050 million liters) per year 
are allocated to DOE.  The largest amount of water used by DOE and 
the county in recent years was the 1,515 million gallons (5,735 million 
liters) used in 2000, the year of the Cerro Grande Fire.  As shown in 
Table 4–39 and discussed in Section 5.8.2, LANL water usage has been 
and is expected to remain below its 542 million gallons (2,050 million 
liters) per year allotment.  Effluents from LANL facilities are discharged 
in accordance with a National Pollutant Discharge Elimination System 
permit that establishes limits on the volume and quality of the discharge.  
As discussed in Section 4.3.1.2, over the last 6 years, LANL has had a 
very good record of complying with permit conditions.  LANL would be 
expected to continue to meet permit conditions designed to protect water 
resources under all alternatives.  Treated effluents do not normally flow 
directly into the Rio Grande; surface waters may reach the river a few 
times a year during large precipitation events.
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A-10 Current air sampling programs at LANL include ambient non-
radiological air monitoring, an ambient radiological air sampling 
network, AIRNET, and stack sampling for radionuclides, as described 
in Chapter 4, Sections 4.4.2.3 and 4.4.3.1.  The Clean Air Act, Title V 
operating permit includes requirements for monitoring emissions 
from sources at LANL and recordkeeping concerning those sources.  
Although toxic and radioactive air emissions can potentially have 
detrimental impacts, the past emission levels analyzed and those 
projected for LANL would not be expected to cause unacceptable 
impacts on human health or the environment, as shown in Chapter 4, 
Sections 4.6.1.3, 5.4.1.1, and Chapter 5, Section 5.6.2.  NNSA has 
revised Chapter 6, Section 6.4 to reflect that the open burning permits 
have been withdrawn at LANL’s request and the associated activities 
have ceased.  Refer to Section 2.10, Depleted Uranium and the Dual 
Axis Radiographic Hydrodynamic Test (DARHT) Facility, of this CRD 
for more information on high explosives and depleted uranium activities.

A-11 The cumulative impacts of the Expanded Operations Alternative for 
electricity, water, and natural gas demands were evaluated and are 
discussed in Chapter 5, Section 5.13.  Although not anticipated, future 
expansion of the LANL infrastructure to supply additional electricity, 
water, or natural gas, would be preceded by appropriate environmental 
documentation.  Changes made to the offsite infrastructure to meet 
LANL demands would be required to meet applicable State and Federal 
environmental regulations.  Sections 5.4.1.3 and 5.13 and the Summary 
have been revised to discuss the potential increase in emissions from 
increases in commuter traffic to LANL.  Increased employment of 
2.2 percent per year under the Expanded Operations Alternative could 
result in similar increases in LANL commuter-specific vehicle emissions 
from additional employee vehicles commuting from Santa Fe and Rio 
Arriba Counties and other locations.  The actual change in overall traffic 
emissions would be much less since LANL-specific traffic is only a 
portion of the overall regional traffic volume.

A-12 As discussed in Section 5.11, no disproportionately high and adverse 
environmental impacts on minority and low-income populations 
would be expected to result from LANL operations.  The analyses 
presented in the SWEIS use the latest Census data available.  In 
collecting data for the Census, the Census Bureau does not ask about 
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the citizenship of respondents.  The Census Bureau expects, however, 
that undocumented residents are among those included in the population 
counts given the success of the Census in counting nearly every person 
residing in the United States.  DOE and by extension NNSA define 
low-income populations in terms of the Census Bureau’s statistical 
poverty level.  This is the definition used in the SWEIS and it is also 
consistent with EPA’s approach as discussed in the April 1998 “Final 
Guidance for Incorporating Environmental Justice Concerns in EPA’s 
NEPA Compliance Analysis” (EPA 1998).  Since the Draft SWEIS was 
published, the Census Bureau has released revised projections through 
mid-2005 for select counties in New Mexico, including Santa Fe County.  
This information was compared to the data for 2000 and these more 
recent projections would not change any of the analysis presented in 
the SWEIS since the level of minority or low-income populations in the 
available counties did not change substantially from the levels reported 
in 2000.

 NNSA planned and implemented its public participation activities for the 
Draft SWEIS consistent with past practices for other NEPA documents 
prepared for LANL.  Meetings were held on a number of different days 
in Los Alamos, Espanola, and Santa Fe.  For people who were unable 
to attend the meetings, NNSA provided a number of other ways to 
comment on the SWEIS.  Refer to Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information about 
scheduling the public meetings and opportunities to comment on the 
SWEIS.

A-13 NNSA notes the commentors’ recommendation that Congress change 
LANL’s mission.  In addition to LANL’s primary mission of supporting 
the Stockpile Stewardship Program, research is conducted in areas 
promoted by the commentor.  These research areas are part of current 
operations and as such are included in the SWEIS as part of the No 
Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.  Regarding a 
fourth alternative, Section 2.3 also addresses the need to incorporate a 
“Greener Alternative.”  A “Greener Alternative” was not included in this 
SWEIS because it does not support the nuclear weapons mission; aspects 
of this alternative are incorporated into the No Action Alternative.
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A1-1 NNSA notes the commentor’s concern regarding the potential health 
impacts of LANL operations.  Chapter 4, Section 4.6.1, of the SWEIS 
provides information on current cancer mortality and incidence rates 
in New Mexico and counties surrounding LANL.  Table 4–26 shows 
that some cancer rates in the Los Alamos vicinity are lower than the 
national average and some are higher, which is typical of any area.  
This section also presents information from the final LANL Public 
Health Assessment, issued on August 31, 2006 by the U.S. Department 
of Health and Human Services, Agency for Toxic Substances and 
Disease Registry which determined that, “…there is no evidence of 
contamination from LANL that might be expected to result in ill health 
to the community,” and “…overall, cancer rates in the Los Alamos area 
are similar to cancer rates found in other communities” (ATSDR 2006).

 Chapter 5 of the SWEIS describes the environmental impacts of each of 
the three alternatives for continuing to operate LANL and includes the 
effects on surface waters, groundwater, and air.  Section 5.13 states that 
contamination from LANL or changes in Rio Grande flows are not likely 
to affect water quality.  In addition, a drinking water pathway analysis 
has been added to Appendix C to address concerns expressed regarding 
contamination of the Rio Grande.  The analysis shows that drinking Rio 
Grande water that could potentially be impacted by LANL activities 
is comparable to drinking water from the Jemez River, which is not 
downstream of LANL.  The health impacts analysis uses air monitoring 
data to estimate dose to the population within a 50-mile (80-kilometer) 
radius of LANL.  The maximum projected annual population dose 
would be 36 person-rem under the Expanded Operations Alternative.  
This dose would not be expected to result in any additional latent cancer 
fatalities in the affected population.

A1-1
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Campaign A (cont’d) 
Individuals submitting “Campaign A Letter” with additional comments

A2-1 NNSA notes the commentor’s opposition to nuclear weapons 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.

A2-2 NNSA notes the commentor’s opinion that LANL should be closed.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President, and is therefore 
not being considered in the SWEIS.  These activities are supported by 
some of the top scientists in the world who have well-known credentials.  
Many of LANL’s scientists have published peer-reviewed technical 
papers and DOE procedures require reviews to promote quality control 
of activities.  Activities associated with safety and health have oversight 
from external organizations such as the Defense Nuclear Facilities 
Safety Board.

A2-2

A2-1
cont’d

A2-1
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A3-1 NNSA notes the commentor’s opposition to nuclear weapons research.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
and Section 2.11, Environmental Justice, of this CRD for more 
information regarding LANL’s national security mission and impacts to 
minorities and Native Americans.

A3-2 Chapter 5 of the SWEIS evaluates the potential environmental and 
health and safety impacts of continued operation of LANL under the 
three proposed alternatives.  These analyses demonstrate that LANL can 
continue to operate safely under any of the three alternatives in a manner 
that complies with all environmental laws and regulations designed to 
protect public health and the environment.  These potential impacts are 
summarized in Chapter 3, Table 3–19, and Summary Table S–5, of the 
SWEIS.  Refer to Section 2.6, Offsite Contamination, of this CRD for 
more information on the potential impacts to the air, water, and other 
environmental media from continued LANL operation.  These impacts 
are within applicable environmental standards.

A4-1 NNSA notes the commentor’s opposition to the manufacture of nuclear 
weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

A3-1

A3-2

A4-1
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A5-1 NNSA notes the commentor’s statement regarding activities at LANL.  
Refer to Section 2.1 of this CRD, Opposition to Nuclear Weapons 
and Pit Production, for more information.  NNSA expects all of its 
contractors to comply with applicable laws and regulations and abide by 
standards of ethical conduct.  The selection of the LANL contractor was 
made after consideration of many factors, including past performance.

A5-1
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A6-1 Smoke from all forest fires contains hundreds of organic and inorganic 
combustion products.  Carbon monoxide, formaldehyde, acrolein, 
furfural, and benzene have been identified as potential health threats to 
wildland firefighters.  Concentrations of these chemicals in smoke are 
extremely variable and depend on the type of fuel, weather conditions, 
efficiency of combustion, and other factors.  However, chemical 
monitoring by the U.S. Environmental Protection Agency during and 
after the Cerro Grande fire suggest that these chemicals were probably 
not present in high enough concentrations to pose a health threat to most 
people.

 As noted in Chapter 4, Section 4.6.1.3, of the SWEIS, an independent 
assessment of public health risk associated with LANL area air 
contamination as a result of the fire was conducted by Risk Assessment 
Corporation at the request of the New Mexico Environment Department 
(RAC 2002).  The study examined data on contaminants that were 
measured in air, on smoke particles, and in soil from the potential release 
sites and concluded that exposure to LANL-derived chemicals and 
radionuclides released to the air during the Cerro Grande fire did not 
result in a significant increase in health risk over the risk from the fire 
itself.  In fact, the cancer risk from exposure to radionuclides and metals 
released from vegetation that burned was shown to be much greater than 
the risk from radionuclides released from contaminated sites at LANL.  
Even using conservative (high) estimates of the chemical releases from 
LANL, the cancer risk from LANL-derived chemicals was estimated 
to be somewhat less than the risk from metals released from burning 
vegetation.

 The New Mexico Environment Department collected produce and 
soil samples from farms and communities after the fire.  Many of the 
metals measured were higher in predominantly upwind communities 
or communities out of the main smoke plume, such as Santa Fe, Peña 
Blanca, and Abiquiu, than in downwind communities like Embudo, 
Española, and Dixon.  Levels measured in soil from the Jemez 
Mountains were similar or greater than those measured in locations 
downwind of the fire.  Metals that have been used and disposed of at 
the site, such as barium, copper, beryllium, mercury, and silver, were 
either not increased or below detection limits.  The influence of fallout 
from the smoke plume was not discernible in the soil samples taken and 

A6-1

A6-2

A6-3
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the New Mexico Environment Department concluded that air pollution, 
background soil levels, and fertilizer application could have been 
responsible for the levels measured.

A6-2 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, over the past 6 years, LANL has had a very 
good record of complying with permit conditions.  It is expected that 
LANL will continue to meet permit conditions designed to protect 
water resources under all alternatives.  In addition, NNSA operates a 
monitoring program (described in Chapter 4, Section 4.3.1.5) to detect 
contamination that has resulted from past practices.  In accordance with 
applicable regulations and agreements, LANL staff evaluates and takes 
corrective action for occurrences of contamination in groundwater and 
surface waters.

A6-3 Critical habitat for the Rio Grande silvery minnow (Hybognathus 
amarus) was established by the U.S. Fish and Wildlife Service in 2003 
(68 FR 8087-8135).  The critical habitat designation in the Rio Grande 
extends from Cochiti Dam, Sandoval County, New Mexico, downstream 
to the utility line crossing the Rio Grande, a permanent identified 
landmark in Socorro County, New Mexico, and is approximately 
157 miles (252 kilometers).  This stretch of the Rio Grande begins 
more than 12 miles (19.3 kilometers) downstream from LANL.  The 
concentration of radioisotopes present in surface water in the Rio 
Grande River at Cochida measured during surveillance in 2005 was 
indistinguishable from expected natural background values and would 
therefore not be expected to have any impact on the health of the silvery 
minnow.
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Campaign A (cont’d) 
Individuals submitting “Campaign A Letter” with additional comments

A7-1 Operations at LANL that support NNSA’s mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons. Stockpile stewardship capabilities 
at LANL are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives and are likely to remain important 
in future arms control negotiations as the Nation moves to further reduce 
its overall stockpile size.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

A7-1
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A8-1 NNSA is committed to operating LANL in accordance with applicable 
laws and regulations and to managing activities to be protective of 
public and worker health and the environment.  The appendices and 
Chapter 5 of the SWEIS present projected environmental impacts 
associated with implementing the described projects and the continued 
operation of LANL.  In addition to the projections in the SWEIS, the 
LANL contractor reports environmental releases and their estimated 
impacts in annual Environmental Surveillance Reports, providing the 
public with a clear picture of LANL’s actual impacts.  NNSA and the 
LANL contractor continue to remediate environmental releases from 
past LANL operations.  As discussed in Chapter 1 and Appendix I of 
the SWEIS, this includes implementation of the Consent Order signed 
in March 2005 by NNSA, the LANL contractor, and the New Mexico 
Environment Department.  The Consent Order establishes the process 
and schedule for a cleanup of LANL.

 NNSA has announced its intent to prepare a Supplement to the 
Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4) to analyze the 
environmental impacts from the continued transformation of the nuclear 
weapons complex by implementing NNSA’s vision of the complex as 
it would exist in 2030 (71 FR 61731).  Thus, the role of LANL may 
change in the future.

A9-1 NNSA notes the commentor’s opposition to the production of nuclear 
weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

A8-1

A9-1
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A10-1 NNSA notes the commentor’s opposition to nuclear weapons.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

A11-1 NNSA notes the commentors’ opinion that pit production would have 
adverse effects on the citizens of New Mexico.  See the response to 
Comment no. A1-1.

A11-2 All wastes are stored onsite, primarily at TA-54, and managed 
protectively until disposed.  The disposal methods and facility are 
determined based on the type of waste.  At LANL, some low-level 
radioactive waste is disposed onsite at TA-54.  Other radioactive wastes 
are transported offsite for disposal.  For example, transuranic waste 
is disposed of at WIPP, which is regulated by both the New Mexico 
Environment Department and the Environmental Protection Agency.  
Hazardous waste is sent to offsite commercial facilities for treatment and 
disposal.

A10-1

A11-1

A11-2
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A12-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

A13-1 The LANL SWEIS considers impacts out to a 50-mile (80-kilometer) 
radius for radiological doses from normal operations at LANL and 
potential accidents.  This same radius is used for the environmental 
justice analysis to allow a determination of whether minority or 
low-income populations are disproportionately impacted relative to 
the general population for the same area.  The reasons for using a 
50-mile (80-kilometer) radius in the SWEIS analysis are discussed in 
Section 2.6, Offsite Contamination, of this CRD.

A12-1

A13-1
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A14-1 NNSA notes the commentor’s desire that citizens of Albuquerque and 
the surrounding region have an opportunity to comment on the Draft 
SWEIS and to have a public hearing.  NNSA did not schedule public 
hearings in Albuquerque, but other means of providing comment on 
the Draft SWEIS were provided, such as U.S. mail, e-mail, a toll-free 
telephone line, and a toll-free fax line.  It should be noted that all 
comments, whether written or provided orally, are given equal weight 
and consideration.  Refer to Section 2.2, National Environmental Policy 
Act (NEPA) Process, of this CRD for more information.

A15-1 NNSA notes the commentor’s opposition to nuclear weapons 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.

A14-1

A15-1
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A16-1 NNSA has considered all public comments on the Draft SWEIS and 
has made changes to the Final SWEIS where appropriate.  Those 
changes are identified in the SWEIS and summarized in Section 1.4, 
Changes from the Draft Environmental Impact Statement, of this CRD.  
Chapter 1, Section 1.4, of the SWEIS explains that in addition to the 
SWEIS analyses, other considerations that are not evaluated through the 
NEPA compliance process will influence NNSA’s final project decisions, 
and elaborates on those considerations.

A16-1
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B-1 NNSA notes the commentor’s concern that there was insufficient time 
to comment on the Draft LANL SWEIS.  Responding to requests for 
additional review time, NNSA extended the comment period from the 
original 60 days to 75 days.

B-2 As the commentor notes, references for the LANL SWEIS were 
available in DOE Public Reading Rooms.  Making references available 
in regional reading rooms is consistent with past practices.  See 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

B-3 The SWEIS presents an independent assessment of public health impacts 
from contaminants in the LANL environment.  The SWEIS uses current, 
accepted, and well-documented scientific models and data that have 
been, and continue to be used widely to analyze environmental impacts 
for the purpose of compliance with NEPA.  The analytical methods used 
are essentially the same as were used in preparation of several DOE 
environmental impact statements that have recently been published in 
final form or have been reviewed, in draft, by the public.  No Federal, 
state or private agency or institution with scientific standing has 
challenged any of the fundamental scientific and technical foundations 
of those recent analyses.  In general, the data, models, assumptions, and 
other information used in the SWEIS are drawn from published sources 
and have been subjected to scientific peer review.

 The SWEIS does not rely on the Agency for Toxic Substances and 
Disease Registry Public Health Assessment in any specific way for its 
conclusions.  The Agency for Toxic Substances and Disease Registry 
is the Federal agency responsible (under the 1986 amendments to the 
Superfund law) for conducting Public Health Assessments at each site 
on the EPA National Priorities List.  The Public Health Assessment is 
a relevant Federal agency study and it is therefore appropriate that the 
SWEIS acknowledge its conclusions.  EPA comments on the draft Public 
Health Assessment were addressed by the Agency for Toxic Substances 
and Disease Registry in the final assessment, which was released 
August 31, 2006 (ATSDR 2006).  Appendix I to the final Public Health 
Assessment lists the comments that were received and describes how 
those comments were addressed in the final report.  The conclusions 
stated in the final Public Health Assessment are essentially unchanged 

B-1

B-2

B-3

B-4
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from those presented in the draft.  The Public Health Assessment 
document states that the Agency for Toxic Substances and Disease 
Registry conducted its evaluations in accordance with guidance provided 
in the Public Health Assessment Guidance Manual, which is available to 
the public at www.atsdr.cdc.gov/HAC/PHAManual/index.html.

B-4 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3 and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12 and 
Appendix D, Section D.4.  These sections also include a discussion of 
the significance of the updated understanding of seismic hazard from the 
2007 seismic hazard analysis report.
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C-1 NNSA notes the commentors’ opposition to pit production at LANL 
for the reasons enumerated.  Cessation of LANL’s primary mission 
activities supporting NNSA’s Stockpile Stewardship Program would be 
counter to national security policy as established by Congress and the 
President, and is therefore not being considered in the SWEIS.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

 The environmental impacts of waste generation and disposal are 
addressed in Chapter 5 of the SWEIS.  While increased waste generation 
would occur as a result of expanded pit production, not all waste would 
be disposed at LANL.  Chemical waste and low-level radioactive 
mixed waste from LANL operations are sent offsite for treatment and 
disposal, transuranic waste is stored until shipped to WIPP for disposal, 
and low-level radioactive waste is either disposed onsite at Area G or 
shipped offsite for disposal.  The future use of lined rather than unlined 
pits for low-level radioactive waste disposal is under evaluation through 
the Area G Performance Assessment and Composite Analysis required 
by DOE Order 435.1, which is periodically reviewed and updated.  
The Performance Assessment and Composite Analysis will guide 
decisions regarding operational procedures and waste disposal.  This 
SWEIS considers impacts from the use of unlined pits as its No Action 
Alternative baseline; this impact analysis therefore bounds the long-
term environmental consequences that could result from the use of lined 
disposal pits.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

 Effluents from LANL facilities are discharged in accordance with 
a National Pollutant Discharge Elimination System permit that 
establishes limits on the volume and quality of the discharge.  As 
discussed in Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 
6 years, LANL has had a very good record of complying with permit 
conditions.  It is expected that LANL would continue to meet permit 
conditions designed to protect water resources under all alternatives.  
As described in Chapter 4, Section 4.3.2, past waste disposal practices 
at LANL (conducted in a manner consistent with standards in effect 
at that time) have contaminated the shallow groundwater, which in 
turn has the potential to contaminate portions of the regional aquifer 
under the Pajarito Plateau.  As standards have evolved, waste disposal 

C-1

C-2
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practices have also evolved to be more protective of the environment.  
As described in Chapter 5, Section 5.3.2.1, groundwater modeling 
performed for the Area G performance assessment indicates that 
groundwater ingestion doses 330 feet (100 meters) down gradient from 
Area G at 4,000 years and in Pajarito Canyon at 700 years would be a 
very small fraction of the 4 millirem per year standard for groundwater 
protection.  NNSA is required to follow the Consent Order that 
stipulates that groundwater will be protected and that groundwater 
cleanup levels will be protective of human health.  In addition, NNSA 
operates a monitoring program (described in Section 4.3.1.5) to detect 
contamination that has resulted from past practices.  LANL staff 
evaluates and takes corrective action for occurrences of contamination 
in groundwater and surface waters in accordance with applicable 
regulations and agreements.  NNSA intends to continue to safely manage 
waste and conduct environmental restoration activities at LANL as it 
carries out its missions.  Refer to Section 2.5, Water Resources, of this 
CRD for more information.

 No new nuclear weapons facilities are proposed under any of the 
alternatives evaluated in the SWEIS.  NNSA completed the Final 
Environmental Impact Statement for the Chemistry and Metallurgy 
Research Building Replacement Project at Los Alamos National 
Laboratory, Los Alamos, New Mexico (DOE/EIS-0350) (DOE 2003c) 
in November 2003 and in February 2004 issued a Record of Decision 
announcing its decision to construct a new facility (69 FR 6967).  This 
decision is included in the No Action Alternative and the Expanded 
Operations Alternative of this SWEIS.  In an October 2006 Notice of 
Intent (71 FR 61731), NNSA announced plans to prepare a Supplement 
to the Stockpile Stewardship and Management Programmatic 
Environmental Impact Statement – Complex 2030 (DOE/EIS-0236-S4) 
to evaluate environmental impacts from the continued transformation 
of the nuclear weapons complex, referred to as Complex 2030.  The 
Reduced Operations Alternative in the Final SWEIS was revised to 
reflect continued use of the existing Chemistry and Metallurgy Research 
Building.  Refer to Section 2.4, Modernization of the Nuclear Weapons 
Complex, of this CRD for more information.

 New construction at LANL is subject to existing DOE orders and 
standards for seismic concerns.  Different construction requirements are 
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imposed for new structures in accordance with site locations relative to 
known fault lines, and in accordance with the planned future use of the 
structure.

 Internal NNSA and contractor organizations area dedicated to safe 
operation of their nuclear facilities.  DOE has issued regulations, 
standards, and guidance for nuclear facility operations including 
requirements for performance of safety evaluations and risk assessments 
which become the basis for facility operating parameters.  The NNSA 
goal is to eliminate accidents.  These regulations and standards of 
operations reduce the likelihood of accidents, but cannot eliminate them 
completely.  Chapter 4, Section 4.6.3 contains a discussion of accidents 
and safety at LANL facilities.  The LANL contractor applies lessons 
learned from past accidents to improve overall safety performance.  
LANL staff takes actions in the areas of procedures, training, inspection, 
and component upgrading and replacement in order to address the root 
causes of accidents and to preclude their recurrence.

C-2 NNSA notes the commentors’ preference that activities at LANL be 
focused on cleanup of the site and areas other than nuclear weapons 
technology.  Stockpile stewardship capabilities at LANL are currently 
viewed by the U.S. as a means to further the Nation’s nonproliferation 
objectives and are likely to remain important in future arms control 
negotiations as the Nation moves to further reduce its overall stockpile 
size.  In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in areas promoted by the 
commentor, including nuclear nonproliferation.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.  

 For many years, DOE has been working to implement and improve 
technologies for environmental restoration.  Chapter 2, Section 2.2.6, 
of the SWEIS describes the progress that NNSA has made in 
conducting its environmental restoration program at LANL.  Since 
the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been 
made (and sites consolidated) such that only about 800 remain to be 
addressed.  Appendix I presents options and environmental analyses 
for conducting remediation activities at LANL, primarily related to the 
Consent Order that was entered into in March 2005.  Appendix I also 
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summarizes several technologies for cleanup of soil, water, and air, and 
references additional information about existing and emerging cleanup 
technologies.  NNSA intends to implement actions necessary to comply 
with the Consent Order regardless of whether it implements other 
actions analyzed in the SWEIS.  Refer to Section 2.9, Compliance Order 
on Consent (Consent Order) and Environmental Restoration Activities, 
of this CRD for more information.
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C1-1 Operations at LANL that support NNSA’s mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Stockpile stewardship capabilities 
at LANL are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives and are likely to remain important 
in future arms control negotiations as the Nation moves to further reduce 
its overall stockpile size.  Research on global warming and other issues 
not related to nuclear weapons production is conducted at LANL.  Refer 
to Sections 2.1, Opposition to Nuclear Weapons and Pit Production, and 
2.3, Alternative Missions, of this CRD for more information.

C1-1
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C2-1 NNSA notes the commentor’s concerns regarding the size of the nuclear 
stockpile.  The United States is currently reducing the size of the nuclear 
weapons stockpile.  LANL is responsible for assisting with maintaining 
a safe, secure, and reliable stockpile.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

C2-2 As discussed in Chapter 4, Section 4.9.3, of the SWEIS, radioactive 
and chemical wastes are regulated under a number of state and Federal 
regulations that are applicable to specific waste classifications.  At 
LANL, institutional requirements for waste management activities 
are determined and documented by the Laboratory Implementation 
Requirements Program.  Program requirements provide details on proper 
management of all process wastes and contaminated environmental 
media.  The waste management operation tracks waste generating 
process, quantity, chemical and physical characteristics, regulatory 
status, applicable treatment and disposal standards, and final disposition 
of the waste.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

C2-3 While not the primary mission of LANL, research on renewable energy 
is conducted at LANL.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.

C2-2

C2-1

C2-3
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C3-1 NNSA notes the commentor’s opinion regarding the environmental and 
health effects of the proposed action.  Chapter 4, Section 4.6.1 provides 
information on cancer mortality and incidence rates in New Mexico 
and all counties surrounding the LANL site.  Chapter 4, Table 4–26 
shows that some cancer rates in Los Alamos County are lower than 
the national average and some are higher, which is typical of any area.  
These data, along with the final LANL Public Health Assessment, issued 
on August 31, 2006 by the U.S. Department of Health and Human 
Services Agency for Toxic Substances and Disease Registry, show that, 
“…there is no evidence of contamination from LANL that might be 
expected to result in ill health to the community,” and “…overall, cancer 
rates in the Los Alamos area are similar to cancer rates found in other 
communities” (ATSDR 2006).  Chapter 5 of the SWEIS describes the 
environmental impacts of each of the three alternatives for continuing to 
operate LANL and includes the effects on surface waters, groundwater, 
and air.  Section 5.13 states that contamination from LANL or changes 
in Rio Grande flows are not likely to affect water quality.  The health 
impacts analysis uses projected air emissions data to estimate dose to 
the population within a 50-mile (80-kilometer) radius of LANL.  The 
maximum projected annual population dose would be 36 person-
rem under the Expanded Operations Alternative, which would not be 
expected to result in any additional latent cancer fatalities in the affected 
population.

C3-1
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C4-1 NNSA notes the commentor’s opposition to LANL activities she 
perceives as damaging to people, animals, and nature.  See the response 
to Comment no. C3-1.

C4-1

C4-1
cont’d
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C5-1 NNSA notes the commentor’s concerns regarding potential impacts from 
LANL operation.

 Plutonium pits, which are the triggers for nuclear bombs, are produced 
at LANL.  There are no nuclear bombs, however, produced or stored at 
LANL.

 LANL operations do result in some discharges to the environment and 
in generation of waste.  NNSA, however, is committed to conducting 
operations in compliance with worker, public, and environmental 
protection standards and requirements.  The environmental and human 
health impacts of the continued operation of LANL are presented in 
Chapter 5 and summarized in Chapter 3, Table 3–19 and Summary 
Table S–5 of the SWEIS.  As addressed in Chapter 4, Section 4.9, wastes 
generated at LANL are managed protectively until disposed in regulated 
facilities.  For example, legacy transuranic wastes are being safely stored 
while programs continue to prepare the wastes for shipment to WIPP.  
Chapter 2, Section 2.2.6 describes the progress NNSA has made in 
conducting the environmental restoration program at LANL.  Appendix I 
presents options and environmental analyses for conducting future 
remediation activities at LANL primarily related to the March 2005 
Consent Order.  Refer to Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3, 
of the SWEIS.  The estimated human health and safety impacts 
from normal operations and postulated facility accidents including 
earthquakes are described in Chapter 5.  Widespread contamination 
would be expected only in an earthquake of large magnitude that 
would not only affect LANL, but would cause area-wide destruction of 
structures.

 NNSA gives high priority to the safety and security of all its facilities.  
Security and potential acts of sabotage are integral considerations in the 
designs and operating procedures for new and existing facilities.  NNSA 
considers the threat of terrorist attack to be real and has an established 
safeguards and security process to assess facility vulnerabilities to 
various threats, including those from intentional destructive acts such 

C5-1

C5-2
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Campaign C (cont’d)
Individuals submitting “Campaign C Letter” with additional comments

as acts of terrorism.  Chapter 4, Section 4.6, of the SWEIS has been 
revised to include additional discussion of the measures taken to protect 
assets at LANL from terrorist activities.  As discussed in Chapter 5, 
Section 5.12.6, the impacts of potential terrorist actions have been 
considered in a separate, classified appendix to the SWEIS.  Impacts of 
military actions against LANL are not within the scope of the SWEIS.

C5-2 LANL activities are conducted in accordance with an Environmental 
Management System, which recognizes the need to conduct LANL 
mission work while being a good steward of the natural and cultural 
environment.  LANL operations are designed to keep releases of 
chemicals and radioactive materials well within the regulatory limits 
designed to protect public health and the environment.  Nuclear facilities 
are carefully designed to prevent accidents and to mitigate the results of 
any accident that might occur, regardless of the cause.
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C6-1 The United States has signed and ratified the Treaty on the Non-
Proliferation of Nuclear Weapons, which is the primary non-proliferation 
treaty.  More recently, in 2002, the President signed the Treaty on 
Strategic Offensive Reductions.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

C6-2 NNSA notes the commentor’s general opposition to the effect of 
continued LANL operations on the environment.  LANL operations 
are in compliance with Federal and State regulations for protection of 
human health and the environment, and, as shown in Chapter 5, would 
be expected to remain in compliance under all of the alternatives being 
considered.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information.

C6-3 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to 
these activities, however, research is conducted at LANL in areas not 
related to nuclear weapons such as renewable energy and global climate 
change.  These research areas are part of current operations and as such 
are included in the SWEIS as part of the No Action Alternative.  These 
activities would continue to be conducted at LANL regardless of the 
alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.

C6-3

C6-2

C6-1
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C7-1 See the response to Comment no. C6-3.C7-1
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C8-1 See the responses to Comment nos. C-1 and C-2, as well as Section 2.7, 
Waste Management, of this CRD.

C8-2 NNSA notes the commentor’s opposition to water pollution and 
increased water use by LANL.  Effluents from LANL facilities 
are discharged in accordance with a National Pollutant Discharge 
Elimination System permit that establishes limits on the volume and 
quality of the discharge.  As discussed in Chapter 4, Section 4.3.1.2, 
over the past 6 years, LANL has a very good record of complying 
with permit conditions.  It is expected that LANL would continue 
to meet permit conditions designed to protect water resources under 
all alternatives.  In addition, NNSA operates a monitoring program 
(described in Chapter 4, Section 4.3.1.5) to detect contamination that has 
resulted from past practices.  In accordance with applicable regulations 
and agreements, NNSA evaluates and takes corrective action for 
occurrences of contamination in ground and surface waters.  LANL’s 
projected water demands under the Expanded Operations Alternative 
would remain within LANL’s annual water use target ceiling.  Refer to 
Section 2.8, Water Use, of this CRD for more information on LANL’s 
water use, available water rights, and water supply planning.

C8-2

C8-1

C8-1
cont’d
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C9-1 See the response to Comment no. C6-3.C9-1
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C10-1 See the responses to Comment nos. C6-1, C6-2, and C6-3, as well as 
Section 2.5, Water Resources, and Section 2.7, Waste Management, of 
this CRD.

C10-2 NNSA notes the commentor’s opposition to nuclear weapons and desire 
for activities at LANL to be focused on areas other than those related 
to nuclear weapons production. Cessation of LANL’s primary mission 
activities supporting NNSA’s Stockpile Stewardship Program would be 
counter to national security policy as established by Congress and the 
President. In addition to these activities, however, research is conducted 
at LANL in areas promoted by the commentor. These research areas 
are part of current operations and as such are included in the SWEIS as 
part of the No Action Alternative. These activities would continue to 
be conducted at LANL regardless of the alternative selected. Refer to 
Sections 2.1, Opposition to Nuclear Weapons and Pit Production, and 
2.3, Alternative Missions, of this CRD for more information.

C10-2

C10-1
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C11-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  Refer to Sections 2.1, Opposition to Nuclear 
Weapons and Pit Production, Section 2.5, Water Resources, and 2.7, 
Waste Management, of this CRD for more information.  Also, see 
responses to Comment nos. C6-1 and C6-2.

C11-2 As the commentor states, LANL was originally selected because of its 
remote location.  The SWEIS evaluates the environmental impacts of 
continued operation of LANL to fulfill its mission work assignment 
as announced in the Record of Decision (61 FR 68014) for the 
Final Programmatic Environmental Impact Statement for Stockpile 
Stewardship and Management (DOE/EIS-0236).  In that Record of 
Decision, LANL was identified as the location for re-establishment of 
a pit fabrication capability.  NNSA has recently announced its intent to 
prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement - Complex 2030 
(Complex 2030 SEIS) (DOE/EIS-0236-S4), to evaluate the impacts 
associated with the continued transformation of the nuclear weapons 
complex as NNSA envisions it would exist in 2030 (71 FR 61731).  
The scope of the Complex 2030 SEIS includes consideration of the 
location and level of future nuclear weapons and pit production.  Refer 
to Section 2.4, Modernization of the Nuclear Weapons Complex, of this 
CRD for more information.

Campaign C (cont’d)
Individuals submitting “Campaign C Letter” with additional comments
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Campaign C (cont’d)
Individuals submitting “Campaign C Letter” with additional comments

C12-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information. 

C12-1
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Campaign C (cont’d)
Individuals submitting “Campaign C Letter” with additional comments

C13-1 See the response to Comment nos. C-1 and C-2.C13-1
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Say NO to nuclear weapons research and production at Los Alamos 
National Laboratory (LANL)
I vigorously oppose the proposal for LANL to continue or expand its 
nuclear weapons mission.  It is dangerous to the health and safety of the 
environment and all life in northern New Mexico.

D-1 NNSA notes the commentors’ opposition to activities related to nuclear 
weapons production at LANL.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
Chapter 5 of the SWEIS evaluates the potential environmental, health 
and safety impacts of continued operation of LANL under the three 
proposed alternatives.  These analyses demonstrate that LANL can 
continue to operate safely under any of the three alternatives.  Chapter 4, 
Section 4.6.1, of the SWEIS provides information on current cancer 
mortality and incidence rates in New Mexico and counties surrounding 
LANL.  Table 4–26 shows that some cancer rates in Los Alamos 
vicinity are lower than the national average and some are higher, which 
is typical of any area.  This section also presents information from the 
final LANL Public Health Assessment, issued on August 31, 2006 by 
the U.S. Department of Health and Human Services, Agency for Toxic 
Substances and Disease Registry which determined that, “…there is no 
evidence of contamination from LANL that might be expected to result 
in ill health to the community,” and “…overall, cancer rates in the Los 
Alamos area are similar to cancer rates found in other communities” 
(ATSDR 2006).  Chapter 5, Section 5.13 states that contamination from 
LANL or changes in Rio Grande flows are not likely to affect water 
quality.  In addition, a drinking water pathway analysis has been added 
to Appendix C to address concerns expressed regarding contamination 
of the Rio Grande.  The analysis shows that drinking Rio Grande water 
that could potentially be impacted by LANL activities is comparable 
to drinking water from the Jemez River, which is not downstream of 
LANL.  The health impacts analysis uses air monitoring data to estimate 
dose to the population within a 50-mile (80-kilometer) radius of LANL.  
The maximum projected annual population dose would be 36 person-
rem under the Expanded Operations Alternative.  This dose would not be 
expected to result in any additional latent cancer fatalities in the affected 
population.

D-1
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E-1 NNSA notes the commentors’ opposition to activities related to nuclear 
weapons production at LANL.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
Chapter 5 of the SWEIS evaluates the potential environmental, health 
and safety impacts of continued operation of LANL under the three 
proposed alternatives.  These analyses demonstrate that LANL can 
continue to operate safely under any of the three alternatives.  Chapter 4, 
Section 4.6.1, of the SWEIS provides information on current cancer 
mortality and incidence rates in New Mexico and counties surrounding 
LANL.  Table 4–26 shows that some cancer rates in Los Alamos 
vicinity are lower than the national average and some are higher, which 
is typical of any area.  This section also presents information from the 
final LANL Public Health Assessment, issued on August 31, 2006 by 
the U.S. Department of Health and Human Services, Agency for Toxic 
Substances and Disease Registry which determined that, “…there is no 
evidence of contamination from LANL that might be expected to result 
in ill health to the community,” and “…overall, cancer rates in the Los 
Alamos area are similar to cancer rates found in other communities” 
(ATSDR 2006).

 Chapter 5 of the SWEIS describes the environmental impacts of each 
of the three alternatives for continuing to operate LANL and includes 
the effects on surface waters, groundwater, and air.  Section 5.13 states 
that contamination from LANL or changes in Rio Grande flows are not 
likely to affect water quality.  In addition, a drinking water pathway 
analysis has been added to Appendix C to address concerns expressed 
regarding contamination of the Rio Grande.  The analysis shows 
that drinking Rio Grande water that could potentially be impacted 
by LANL activities is comparable to drinking water from the Jemez 
River, which is not downstream of LANL.  The health impacts analysis 
uses air monitoring data to estimate dose to the population within a 
50-mile (80-kilometer) radius of LANL.  The maximum projected 
annual population dose would be 36 person-rem under the Expanded 
Operations Alternative.  This dose would not be expected to result in any 
additional latent cancer fatalities in the affected population.

E-1



Say NO to nuclear weapons research and production at Los Alamos 
National Laboratory (LANL)
I vigorously oppose the proposal for LANL to continue or expand its 
nuclear weapons mission.  It is dangerous to the health and safety of the 
environment and all life in northern New Mexico.
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Campaign E (cont’d)

E-2 In May 2006, the New Mexico Environment Department reported 
detecting americium-241 above background levels in a single plum 
sample collected near Dixon.  The New Mexico Environment 
Department data was subsequently examined by other scientists 
who concluded that this was likely a “false positive” result.  Refer to 
Section 2.6, Offsite Contamination, of this CRD for more information.

E-1
cont’d

E-1
cont’d

E-2
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F-1 NNSA notes the commentors’ opposition to increased pit production at 
LANL.  The environmental impacts of waste generation and disposal are 
addressed in Chapter 5 of the SWEIS.  While increased waste generation 
would occur as a result of expanded pit production, not all waste would 
be disposed of at LANL.  Chemical waste and low-level radioactive 
mixed waste from LANL operations are sent off site for treatment and 
disposal; transuranic waste is stored until shipped to WIPP for disposal, 
and low-level radioactive waste is either disposed on site at Area G or 
shipped off site for disposal.  Refer to Section 2.7, Waste Management, 
of this CRD for more information.

F-2 All wastes are stored on site, primarily at TA-54, and managed 
protectively until disposed.  The disposal method and facility are 
determined based on the type of waste.  At LANL, some low-level 
radioactive waste is disposed on site at TA-54.  Other radioactive 
wastes are transported off site for disposal.  For example, transuranic 
waste is disposed at WIPP, which is regulated by both the New Mexico 
Environment Department and the Environmental Protection Agency.  
Hazardous waste is sent to offsite commercial facilities for treatment 
and disposal.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.

F-3 NNSA notes the commentors’ opposition to water pollution and 
increased water use by LANL.  Effluents from LANL facilities 
are discharged in accordance with a National Pollutant Discharge 
Elimination System permit that establishes limits on the volume and 
quality of the discharge.  As discussed in Chapter 4, Section 4.3.1.2, 
over the past 6 years, LANL has had a very good record of complying 
with permit conditions.  It is expected that LANL would continue 
to meet permit conditions designed to protect water resources under 
all alternatives.  In addition, NNSA operates a monitoring program 
(described in Chapter 4, Section 4.3.1.5) to detect contamination that has 
resulted from past practices.  In accordance with applicable regulations 
and agreements, NNSA evaluates and takes corrective action for 
occurrences of contamination in ground and surface waters.  LANL’s 
projected water demands under the Expanded Operations Alternative 
would remain within LANL’s annual water use target ceiling.  Refer to 
Section 2.8, Water Use, of this CRD for more information on LANL’s 
water use, available water rights, and water supply planning.

F-1

F-2
F-3
F-4
F-5
F-6
F-5

cont’d



Campaign F (cont’d)

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-883

F-4 All LANL activities are performed in accordance with State (New 
Mexico Air Quality Control Act) and Federal (Clean Air Act, Toxic 
Substances Control Act, DOE and EPA regulations, and Executive 
Orders) laws and have valid permits as described in Chapter 6 of the 
SWEIS.  Current air sampling programs at LANL include ambient 
non-radiological air monitoring, an ambient radiological air sampling 
network called AIRNET, and stack sampling for radionuclides, as 
described in Chapter 4, Sections 4.4.2.3 and 4.4.3.1, of the SWEIS.  
The Clean Air Act, Title V operating permit includes requirements 
for monitoring emissions from sources at LANL and recordkeeping 
concerning those sources.  Although toxic and radioactive air emissions 
can potentially have detrimental impacts, the past emission levels 
analyzed and those projected for LANL would not be expected to 
cause unacceptable impacts on human health or the environment, 
as shown in Sections 4.6.1.3, 5.4.1.1, and 5.6.2.  NNSA has revised 
Chapter 6, Section 6.4 to reflect that the open burning permits have been 
withdrawn at LANL staff’s request and the associated activities have 
ceased.  Refer to Section 2.10, Depleted Uranium and the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) Facility, of this CRD for 
more information on high explosives and depleted uranium activities.

F-5 The process of ensuring that LANL facilities and operations are 
conducted in a safe manner is an ongoing process that requires constant 
review.  In addition to conducting its own reviews, NNSA benefits 
from the independent oversight of facility safety provided by the 
Defense Nuclear Facilities Safety Board.  Safety issues or gaps in safety 
documentation, whether identified by NNSA, the LANL contractor, or 
the Defense Nuclear Facilities Safety Board are reviewed and responded 
to with commitments to update and improve safety basis documentation.  
The Los Alamos Site Office Safety Authorization Basis Team ensures 
the development and approval of adequate controls in support of 
operations at LANL in a safe manner.  All LANL facility operations are 
based on authorization and approval by NNSA from evaluation of the 
acceptability of existing relevant safety documentation.

 The LANL Public Health Assessment prepared by U.S. Department of 
Health and Human Services, Agency for Toxic Substances and Disease 
Registry was finalized and issued August 31, 2006 (ATSDR 2006).  
The conclusions from the draft are essentially unchanged in the final 
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Campaign F (cont’d)

document.  An update to the seismic hazard analysis was completed 
in 2007 and incorporated into Chapter 4, Section 4.2.2.3, Chapter 5, 
Section 5.12 and Appendix D, Section D.4.  Information under 
development that is not available for use in the Final SWEIS, such as 
the updated Area G performance assessment, will be considered as 
it becomes available and, in accordance with the NEPA compliance 
process, the SWEIS impact analyses will be reviewed and supplemented 
as necessary based on the newly available information. See Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for 
more information.

F-6 The seismic characteristics of the LANL environment are described 
in Chapter 4, Section 4.2.2.3, of the SWEIS.  Chapter 5, Section 5.12 
presents the estimated human health impacts from postulated facility 
accidents, including earthquakes.  Over the years, based on new 
seismic information or changed requirements, NNSA has evaluated 
the survivability of LANL buildings and structures and implemented 
mitigation measures in terms of structural upgrades, reduction of 
hazardous materials inventories, or replacement of the structures 
to reduce the potential for harm to the workforce and the public.  
Construction requirements are imposed for new structures in accordance 
with the site locations relative to known fault lines and in accordance 
with the planned future use of the structure.  For proposed new 
buildings, safety studies in the form of hazards assessment documents 
that take into account the most current seismic information are prepared.  
The results of these safety studies are incorporated into facility design 
and operations to ensure protection of the health and safety of workers 
and the public.
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F1-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.  Also, 
see comment responses F-1 through F-6 regarding the stated questions.

F1-2 Chapter 5 of the SWEIS evaluates the potential environmental, health 
and safety impacts of continued operation of LANL under the three 
proposed alternatives.  These analyses demonstrate that LANL can 
continue to operate safely under any of the three alternatives.  LANL 
operations are designed to keep the release of chemicals and radioactive 
materials well within the regulatory limits designed to protect public 
health and the environment.  LANL has monitoring programs that 
sample air, water and soils, and the results are reported in the annual 
environmental surveillance reports.  Refer to Section 2.6, Offsite 
Contamination, of this CRD for more information.

F2-1 NNSA notes the commentor’s opposition to expanded plutonium pit 
production at LANL.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.  Also, 
see comment responses F-1 through F-6 regarding the stated questions.

F2-2 The most viable alternatives for the future operations at LANL are 
provided in Chapter 3, of the SWEIS.  Any alternatives considered 
must support the mission assigned to NNSA by the U.S. Congress and 
President.  Cessation of these activities would be counter to national 
security policy as established by Congress and the President.

F1-2

F2-2

F1-1

F2-1
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G-1 NNSA notes the commentors’ opposition to the Expanded Operations 
Alternative.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD.  Chapter 5 of the SWEIS evaluates 
the potential environmental, health and safety impacts of continued 
operation of LANL under the three proposed alternatives.  These 
analyses demonstrate that LANL can continue to operate safely 
under any of the three alternatives.  The results of these analyses are 
summarized in Chapter 3, Table 3–19 and Table S–5 of the Summary.  
Refer to Section 2.6, Offsite Contamination, for more information.

G-2 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze a “Greener Alternative” 
in the SWEIS.  A “Greener Alternative” was analyzed in the 1999 
SWEIS but was not selected for implementation.  NNSA does not 
believe, 7 years later, that a “Greener Alternative” is reasonable for the 
future operation of LANL to meet its primary mission of supporting 
the Stockpile Stewardship Program as directed by Congress and the 
President, and has identified the Expanded Operations Alternative as 
its Preferred Alternative.  In addition to LANL’s Stockpile Stewardship 
activities, research is conducted in areas promoted by the commentor.  
These activities would continue at LANL regardless of the alternative 
selected.  Refer to Section 2.3, Alternative Missions, of this CRD for 
more information.

 Decisions about environmental restoration will be made in accordance 
with established regulatory standards and processes, including those of 
the State of New Mexico in the Consent Order.  To arrive at a decision 
about remediating a contaminated site, several alternative remedies 
may be considered such as containment in place, treatment, or removal.  
Any remedy selected for a site requiring environmental restoration 
must meet several criteria including protection of human health and the 
environment, and attainment of applicable cleanup standards including 
those for ground and surface waters and soil.  If a site is to remain under 
DOE ownership, cleanup standards commensurate with a restricted type 
of land use may be used, provided that offsite areas are protected.  If the 
site is to be released for unrestricted access by the public, then the site 
would need to meet cleanup standards for unrestricted access.  Decisions 
about the appropriate levels of cleanup for sites subject to the Consent 

G-1

G-2



Campaign G (cont’d)

Individuals also submitting this campaign:

 Violette Alby
 Melinda Bateman
 Bob Bishop
 Norah K. Bishop
 Astrid Brouler
 Judy M. Caldwell
 Joanie Carlisle
 Carole Clark-Dobos
 Laura Cook
 Rose Mary Crawford
 Peter Dongan
 John Mark Elder
 Tammy Gonzales
 Mary Green
 Lorien Green
 Rick Haltermann
 Saladin Hamdy
 Shelly Hamdy
 Kai Harper
 Stephanie Hiller
 Megan S. Johnson
 Michele Johnson
 Susan Jones
 Viola M. Jurica
 Susan Kalen
 Michael LaValley
 Joel M. Lage
 Tobi Loffer
 Elizabeth “ Betsy” Martinez
 Karen McClaren
 Claudia Miller
 Marcia Naveau
 Jean Nichols
 One Straw Farm
 Gina Ortiz
 Mary Passaglia
 Chloe Pocock
 Suzanne M. Quintana
 Anne Reines
 Ellen Rink
 John Robbins
 Joan Saraniero
 Alan M. Siegel

 Zane Spiegel
 Adam Steinberg
 Spirit Sullivan
 Neal Thielke
 Andrea Usherwood
 Marion Wasserman

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-888

7/9/2007

Order will be made by the State of New Mexico using cleanup criteria 
documented in Section VIII of the Consent Order.  Refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information.
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H-1 NNSA notes the commentors’ opposition to the Expanded Operations 
Alternative.  Cessation of LANL’s primary mission activities supporting 
NNSA’s Stockpile Stewardship Program would be counter to national 
security policy as established by Congress and the President, and is 
therefore not being considered in the SWEIS.  Reference to a modern 
pit facility in the Draft LANL SWEIS was in the context of ensuring 
that reasonably foreseeable future actions were addressed in accordance 
with the Council on Environmental Quality NEPA regulations regarding 
cumulative impacts.  The LANL SWEIS alternatives addressing 
operational levels for the next 5 years limit the level of pit production 
to 50 certified pits per year, which may require production of as many 
as 80 pits (Expanded Operations Alternative).  In October 2006, NNSA 
issued a Notice of Intent (71 FR 61731) to prepare a Supplement to the 
Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4).  In addition 
to announcing its intent to prepare a Supplemental Programmatic EIS 
to assess the environmental impacts from the continued transformation 
of the nuclear weapons complex, NNSA announced cancellation of the 
previously planned Supplemental Programmatic Environmental Impact 
Statement on Stockpile Stewardship and Management for a Modern Pit 
Facility (DOE/EIS-236-S2).  The Final LANL SWEIS does not include 
reference to a modern pit facility.  Refer to Sections 2.1, Opposition 
to Nuclear Weapons and Pit Production, and 2.4, Modernization of the 
Nuclear Weapons Complex, of this CRD for more information.

H-2 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 
7 years later, that a “Greener Alternative” is reasonable for the future 
operation of LANL to meet its mission as directed by Congress and 
the President, and has identified the Expanded Operations Alternative 
as its Preferred Alternative.  In addition to LANL’s primary mission of 
supporting the Stockpile Stewardship Program, research is conducted 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

H-1

H-2
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I-1 NNSA notes the commentors’ desire that Albuquerque have an 
opportunity to comment on the Draft SWEIS in a public hearing.  
Although there were no public hearings in Albuquerque, other means 
of providing comment on the Draft SWEIS were provided.  Refer to 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

I-1
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My name is William Bruce. And I came over here tonight to just to express my 
concern for the continuation of the building of nuclear weapons and supporting 
those efforts and that continues to threaten the whole planet and my children and 
my children’s children and so on.
I recently saw a movie called Why We Fight. And it highlighted what 
Dwight D. Eisenhower said way back in 1959 or ‘60. He said “Beware of the 
military industrial complex. It will take over this country, it will rob you of your 
liberties, it is something that has to be resisted at every level, especially the 
citizens have to keep an eye on Congress, on their government offi cials, otherwise 
this thing could get out of hand.”
And obviously it has gotten out of hand. And that’s why I’m here. I want to 
dismantle this military industrial complex, I want to be a force in that direction. And 
any continuation of the nuclear arms facilities here in Los Alamos I think should be 
converted to all the necessary technologies that this planet really needs.
For instance, fi ghting global warming. Obviously, you know, new energy 
technologies that won’t threaten the planet, you know, that will reduce the 
greenhouse gas effect and the global warming effect and pull us out of this 
downward spiral that threatens everyone on the planet, you know.
And we here in the West and especially the United States are for sure the most 
responsible since we’re using most of the energy. That’s what I’d like to see, Los 
Alamos, the labs, used for, all those beautiful minds, those great minds put to the 
preservation of life on this planet and not threaten it. That’s pretty much it.

500-1 NNSA notes the commentor’s concerns regarding pit production and 
the existence of nuclear weapons.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.

500-2 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.

Commentor No. 500:   William Bruce

500-1

500-2
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Let’s see here. Okay. First of all I want to thank everybody for coming and 
everybody that worked on the EIS and will continue to work on that. I mean it 
sounds like there’s a lot of good information in there.
And hopefully we’ll do this in an honest, open way and really get the science 
involved. And at least through the EIS, past EIS I can’t say, but hopefully the EIS 
statement will refl ect good science and result in the best possible decision.
Basically normally I do have written statements. But the problem is I was out of 
the country for three and a half weeks and returned to Denver on July 7, spent the 
night, and didn’t get back into Taos until July 8.
It wasn’t until 1:30 this afternoon that I saw my fi rst hard copy of the EIS at the 
Outreach program. And I understand that they received their copy just today. 
There were copies in town at the DOE but not at the site that was listed.
As far as Taos is concerned, I have a letter with me from the librarian that EIS in 
Taos, contrary to what was published in the paper, it will not be available until this 
evening.
Española, as far as I’m able to ascertain, they’re closed for re-inventory, removing 
books. And the librarian there doesn’t even believe they received a copy. Now, 
these were hand-delivered to the various libraries.
The point I’m trying to make is that this is a huge, huge decision. And, from the 
looks of the document, perhaps it’s all in there, perhaps it’s all real great. But, in 
the two hours that I spent with that document, I was -- I’m a little nervous.
And, just as a background, my father retired from the Air Force in 1978. And he 
worked on national intelligence estimates. So I have some idea of what that’s 
about. I originally started with -- was accepted at Cal Tech at nuclear physics but 
after my sophomore year switched to economics.
I did my fi rst EIS in 1972 so I know what a good EIS looks like and I know what a 
good EIS produces. I mean we’re talking here -- let me backtrack a little bit. And 
I’m sorry for my disorganized comments.
But my main concern is over the pit production. I want to limit my comments and 
discussion to that. I know there’s a lot of air quality, water quality, and so on and so 
forth issues.
But my concern mainly has to do with the big overall picture, what does pit 
production do to the security and safety and the economy of my family, my 
children, my community, and my nation. I mean this is a nationwide issue. We 
spent $8 trillion on nuclear weapons since World War II.
And we have stated publicly that we have the right to drop a nuclear bunker buster 
bomb in Afghanistan and Iran because maybe -- maybe, while there’s no evidence 
of any breach of the nuclear proliferation treaty, we think that they might be moving 
in that direction. And we have the right to take it out with a nuclear weapon.

501-1 NNSA notes the commentor’s concerns regarding safety and security 
as it relates to pit production.  As indicated in Chapter 1, Section 1.2, 
of the SWEIS, the purpose of continued operation of LANL is to 
provide support for NNSA’s stockpile stewardship mission as directed 
by Congress and the President.  Stockpile stewardship capabilities 
at LANL are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives and are likely to remain important 
in future arms control negotiations as the Nation moves to further reduce 
the size of its overall stockpile.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
National and international policy issues regarding the use of nuclear 
weapons are not within the scope of this SWEIS.

Commentor No. 501:  Erich Kuerschner

501-1
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501-2 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to 
these activities, however, research is conducted at LANL in areas not 
related to nuclear weapons such as renewable energy and global climate 
change.  These research areas are part of current operations and as such 
are included in the SWEIS as part of the No Action Alternative.  These 
activities would continue to be conducted at LANL regardless of the 
alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.  The Nuclear Non-Proliferation Treaty 
(NPT) has not been replaced.  Additional treaties have been signed over 
the years to reduce the nuclear weapons stockpile.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.

501-3 Responding to requests for additional review time, NNSA extended the 
comment review period from the original 60 days to 75 days.  Refer to 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

501-2

501-3

Well, if we’re playing the game fairly, what that implies to me is they have the right 
to take Los Alamos out by the same reckoning unless we have a double standard. 
So I know that my house in Taos is not insured for an act of war and I’m counting 
on it for retirement hopefully for my children.
So you need to know what will happen if a nuclear weapon of the size that we 
are proposing dropping on Afghanistan gets dropped in Los Alamos. Can we get 
out, will the government compensate me for my house is not there, how will I be 
impacted.
The other thing I really need to know is now that so much has changed and a lot of 
the needs assessment is still based on the 1999 EIS. Well, I mean as people say 
September 11 changed everything. Now we have a different threat and a different 
proliferation treaty.
So I’m really concerned that, if we increase pit production here, what does that 
imply for the security and safety in the future of our children and our nation as a 
whole. And so -- explain to me what that means.
So really what I’m asking for is that, if we want to do this right, I mean it’s 
impossible to start -- it’s not fair to start the clock running on June 6. The clock 
should start running by today, when a reasonable person who is working in the 
fi eld has access to it.
So I’m asking for an extension. And I’ll put this specifi c comment that I was able 
to gather today and what I see as major fl aws in the EIS. I’ll put that in my written 
statement. Anyway, thank you all, folks, for coming. And thanks to everybody 
that’s worked so hard. Let’s do the right thing.

501-1
cont’d

Commentor No. 501 (cont’d):  Erich Kuerschner
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 (NNSA responses to these comments are provided on page 3-893.)

500-3 Although LANL has instituted a pollution prevention and waste 
minimization program, operation of LANL in support of its mission does 
generate radioactive and chemical wastes.  These wastes are managed, 
however, in a manner that minimizes environmental and human health 
impacts and complies with regulatory requirements and DOE policies 
and procedures.  Refer to Section 2.7, Waste Management, of this CRD 
for more information.

First of all, whoever decided to have the meeting here at the Fuller Lodge, I would 
like to thank you for that. I always wanted to visit this lodge. I’ve never been in 
here.
I’ve been in New Mexico about 33 years. I have two kids and three stepkids, 
fi ve boys. So like the previous speaker I’m concerned about the pit production 
increasing instead of decreasing.
What I would like to see is all the nuclear weapons facilities closed down and 
turned into some sort of technology research centers where things that the planet 
really needs could be developed, things that really threaten this planet, you know, 
like global warming and things like that. I think that would be a good use of the 
Los Alamos Labs.
I think that Dwight D. Eisenhower, he tried to warn the people of this country back 
in 1959 or 1960, when he was leaving his presidency. And he put it right in our 
hands, he said “We have to keep an eye on the military industrial complex or it will 
take over this country and it will rob us all of our freedoms and liberties and we 
won’t even realize it.”
And it’s up to us, the citizens, to do just that. And that’s why I came all the way out 
here from Pecos, New Mexico, to be here tonight. I’m real concerned. I have fi ve 
young kids that just like the previous speaker said, you know, what kind of a world 
are we setting up if we’re continuing these nuclear weapons, you know, what are 
we handing over to them and what kind of security is there going to be for them 
as they grow up in a world that’s -- we’re just increasing the competition of these 
nasty, nasty things.
So that’s my opinion. The waste issue, you know, it’s kind of a no-brainer. We 
went through this in Pecos in the Terrero area, whether you cap it off or you dig it 
up and put it somewhere else. It’s a tough decision. And it took years to fi gure out 
what to do, you know.
But, if that’s -- you know, if waste is a problem, why add to the waste, why not just 
stop producing waste fi rst of all. That’s the fi rst step to the waste problem. And 
then research on what’s the best thing to do with it. That’s all. Thank you.

500-1
cont’d

500-2
cont’d

Commentor No. 500 (cont’d):   William Bruce (comments continued from page 3-893)

500-3
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502-1 The purpose of the LANL SWEIS is to provide data and conclusions 
that will assist the NNSA Administrator in making decisions regarding 
LANL operations.  In accordance with Section 1505.2 of the Council on 
Environmental Quality regulations for implementing NEPA, decisions of 
the NNSA Administrator regarding LANL will be made in one or more 
Records of Decision that will be issued no sooner than 30 days after 
publication of the Final LANL SWEIS.

I sat down outside a few minutes ago and started writing because truthfully just 
being here makes me so angry that I can hardly think. And so I had to write 
something.
My birth was nine months to the day after the gadget was blown up in Southern 
New Mexico. And I grew up there. And I will never forget that the Department of 
Energy is really the Atomic Energy Commission. And you guys are married to it. In 
fact, by being citizens in this country, we’re all married to it. And that’s almost the 
saddest thing I can think about.
A few years ago I went into an auditorium and listened to Dennis Kucinich sing 
God bless America, land that I love. Stand beside her and guide her through the 
night with the light he sent from above. But the light that you guys are lighting is 
not from above, it’s from below.
I’ve come here to talk to you from your future, from your children’s hearts and inner 
knowing. Someday, unless they are blessed with the same moral myopia and 
historical amnesia that the people who work here possess, they will come to rue 
the day that you gave them life.
I too was born in the nuclear age nine months to the day after the Trinity explosion, 
when the Cold War was. You could hear the baby cry from wherever to wherever 
farm. I mean think of it. Those are the words that Oppenheimer gave. And the 
death of humanity was a birth of a baby. And somehow the people who have done 
this have put themselves in the footprints of God. And it’s inconceivable to me.
I say rue because your children will inherit the history that you live so imprudently. 
When you lose the nuclear war for which you will soon begin to build pits, you 
will understand in a fl ash that the moment the fi rst scientist understood the 
devastation you planned so carefully, that you threw each and every human being 
into the rubble.
Born in Germany to a German rocket scientist, I have already lived your children’s 
history and ask you to solemnly foreswear this new generation of nuclear 
weapons.
It’s not Linton Brooks but the people of this country which should be making this 
decision. And there, you know, you can print a million pages. But there’s no truth 
in that. No matter how many pages you make, you need to understand that the 
people who stood there in the Tularosa Basin brought this pretty green glass home 
to their children to play with.
That’s how much understanding they really had. Over a period of years, this stuff 
disappeared. But, you know, you can put that knowledge in a thimble compared to 
what we will eventually understand.
And you guys all have to live with the knowledge. But somehow you’re not awake. 
And I will work on this and think about it and plan it and talk to people until I and 
the rest of us who are working on this fi gure out a way to wake you up. Thank you.

Commentor No. 502:   Astrid Webster

502-1
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503-1 The LANL SWEIS alternatives addressing operational levels for the 
next 5 years limit the level of pit production to 50 certified pits per 
year, which may require production of as many as 80 pits (Expanded 
Operations Alternative).  Reference to a modern pit facility in the 
Draft LANL SWEIS was in the context of ensuring that reasonably 
foreseeable future actions were addressed in accordance with Council 
on Environmental Quality NEPA regulations regarding cumulative 
impacts.  In October 2006, NNSA issued a Notice of Intent to 
prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 
(71 FR 61731).  In addition to announcing its intent to prepare a 
supplemental programmatic EIS to assess the environmental impacts 
from the continued transformation of the nuclear weapons complex, 
NNSA announced cancellation of the previously planned Supplemental 
Programmatic Environmental Impact Statement on Stockpile 
Stewardship and Management for a Modern Pit Facility (DOE/
EIS-236-S2).  The Final LANL SWEIS does not include reference 
to a modern pit facility.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production; Section 2.2, National Environmental 
Policy Act (NEPA) Process; and Section 2.4, Modernization of the 
Nuclear Weapons Complex, of this CRD for additional discussion.

503-2 The cost of implementing the alternatives is not within the scope of the 
SWEIS, which focuses on evaluating potential environmental impacts of 
activities at LANL.

503-3 The SWEIS analyzes the potential impacts of producing up to 80 pits 
per year to obtain 50 certified pits per year.  Should a greater production 
rate be desired, additional NEPA documentation and accompanying 
Records of Decision would be required.  Note that the Complex 2030 
EIS is evaluating a future production rate of 125 plutonium pits per year 
at a consolidated plutonium center or a consolidated nuclear production 
center, for which a site is yet to be determined.  The Secretary of Energy 
Advisory Board task force agrees with this estimate (NNSA 2006b).

 Good evening. The fi rst thing I wanted to say speaks to the formal aspect of 
the NEPA process in actually I think that this EIS is a formal continuation of the 
modern pit facility EIS. It hasn’t been couched that way, but actually this is a 
national decision.
And the mission which is to be assigned to Los Alamos National Laboratory is the 
mission that was discussed in the -- was discussed in the draft MPF EIS. And the 
facilities which are being assembled here in Los Alamos will have the potential 
or are being designed to have the potential to make pits in the same range of 
production capacity as the MPF. 
 So what’s happened is that a national NEPA process has been stopped and a 
regional or local abridged NEPA process has replaced it. And I think that’s of very 
deep concern as to the integrity of NEPA.
Now, this is a plan which, although it reads in plain vanilla, will dramatically 
change the nature of Los Alamos National Laboratory. I don’t think that most of the 
community is fully aware of the changes that will be -- that will follow as sequelae 
of the pit production mission.
You have to consider how the budget is going down, how infl ation is affecting 
the buying power of the money available. You have to look at the management 
fee increase, the gross receipts tax increase, security costs increases due to pit 
production, increased construction costs for the CMRR building, and other pit 
production related facilities.
And you have to consider that pit production -- as Edward Beckner said to me not 
too long ago, Los Alamos is now a pivotal site in the nuclear weapons complex. 
Because, if we’re going to make anything new for the next 15 years, we have to 
make it at Los Alamos.
This pit production mission is going to be front and center in both in the 
consciousness of the LANS contractors and how they are evaluated by the NNSA, 
by Linton Brooks and his team. So science at Los Alamos is an endangered 
species because of these complex pressures which are pushing on science in a 
way from both ends.
So a self-understanding of people who work at Los Alamos about the nature of the 
laboratory is now on the table in this 2,000 page document which we’re rushing 
through a public comment period. And people need to be quite aware of what’s at 
stake here for the community of Los Alamos as well as the region as well as the 
nation. I’m not sure that everybody in Los Alamos really understands that.
Look at the numbers, go over it, think about it. Try to see how these numbers work 
out and see how they affect -- they could affect your program.
Everybody should be aware that the NNSA’s approach to NEPA analysis is to 
create an envelope of impacts, and in the case of a SWEIS or a programmatic 

503-1

Commentor No. 503:   Greg Mello
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503-4 Plutonium in pits is only one of many components of a nuclear weapon.  
Recent studies only evaluate the aging effects of plutonium in pits.  In 
addition, a production rate of 50 certified pits provides operational 
flexibility to meet national security needs.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.

environmental impact statement, there’s no attempt to constrain each and every 
activity that happens at the site.
So, even though this document says surge production or production at 80 pits per 
year or 50 pits for the stockpile, that doesn’t necessarily constrain pit production at 
Los Alamos to that number.
If the reliable replacement warhead as advertised is able to be produced with less 
hazardous waste, with greater throughput, broader tolerances, more automation, 
greater effi ciency per square foot of category two space, then as the SEAB 
advisory -- oh, God.
As the SEAB advisory board said, the effi ciency of pit production at Los Alamos 
ought to be increased 20 fold from its present rate. That was their number. And 
people in working for Congress have advised me to take that 20-fold increase very 
seriously.
I just want to say I guess in the remaining seconds that we are working with a 
law passed 36 years ago that was designed primarily with unclassifi ed activities 
in mind. If we only blindly follow this law and don’t engage in a profound debate 
around the policy -- policy decisions that are embodied in this poor environmental 
law that sort of feels like the dregs of democracy despite the best intentions of 
everybody involved, Elizabeth and all the other people who are working so hard, 
we have to make a special effort to open a debate so we can take the time.
I think possibly that people want to rush this through Bush’s offi ce. But we should 
slow down. There’s no rush to make pits. Every year we learn -- more than a 
decade, we get more than a decade more information about pit longevity.
Let’s take our time. We’ve got 10,000 nuclear weapons. Why don’t we have a 
democratic discussion instead of a pro forma discussion that’s limited to just a tiny 
fraction of the issues. Thank you very much.

Commentor No. 503 (cont’d):  Greg Mello

503-3
cont’d
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504-1 As indicated in Chapter 1, Section 1.2, of the SWEIS, NNSA’s purpose 
and need for agency action remain the same as in the 1999 SWEIS 
– the purpose of continued operation of LANL is to provide support 
for DOE’s core missions as directed by Congress and the President.  
As a site-wide environmental impacts statement, the document is 
intended to provide an envelope within which operations at LANL 
would be conducted over the next five-year period.  The capabilities 
and levels of operations evaluated in the SWEIS are consistent with 
prior NEPA analyses for LANL with the exception of the specific 
projects discussed in Appendix J.  In an October 2006 Notice of Intent 
(71 FR 61731), NNSA announced plans to prepare a Supplement to the 
Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement – Complex 2030 (DOE/EIS-0236-S4) which will 
address selecting a site for a new consolidated plutonium center or a 
consolidated nuclear production center whose mission would include pit 
surveillance and manufacturing.  Refer to Section 2.4, Modernization of 
the Nuclear Weapons Complex, of this CRD for more information.

504-2 NNSA notes the commentor’s concern that LANSCE could be shut 
down.  Shutdown of LANSCE is being considered only in the Reduced 
Operations Alternative.  It would continue to operate at current levels 
under both the No Action and Expanded Operations Alternatives.  Under 
the Expanded Operations Alternative, one of the proposed projects, 
discussed in Appendix G of the SWEIS, would result in refurbishment 
of LANSCE to improve its reliability into the next decade.  As stated 
in Chapter 1, Section 1.4, the NNSA Administrator could choose to 
implement the alternatives either in whole or in part.  Therefore, it is 
possible for LANSCE to remain operational even if other aspects of the 
Reduced Operations Alternative were selected in the ROD.

Actually I echo a lot of what Greg Mello was talking about. One of my concerns is 
that a site-wide EIS is as Greg said an umbrella for just about everything. And I 
worry about that because just perhaps it’s not going to put limits on what we can 
do but just wedge stuff into the specifi c categories.
When I was planning on coming to this meeting, I didn’t know -- realize that it was 
a site-wide EIS, I thought it was specifi cally speaking about pit production. So I 
had looked at the old pit production EIS online.
And I think that’s a valuable thing to look at because the pit production on EIS 
online, it again echoed what Greg was saying, that perhaps we don’t need any 
new pits. And, as someone else stated, this is going to specifi cally change the 
direction of Los Alamos, move it from science to production. So we here at Los 
Alamos are going to be a little bit concerned with the change at the lab.
Here is something weird. I didn’t know that LANSCE was on the block because 
of emissions. LANSCE is one of our premier science spots. I’m all for reducing 
emissions. But I didn’t know LANSCE was on its way out. I’m concerned about 
that.
I would also like to make a philosophical comment, not just a comment on the EIS, 
and that is perhaps as other people have said we don’t need nuclear weapons for 
security because one of the -- our enemies now isn’t necessarily other nations but 
other individuals using terrorism. Hopefully we’re not going to nuke another nation 
just because it has a few terrorists in it.
So maybe nuclear weapons are essentially obsolete and we should, as someone 
else stated, again philosophical turn our science into solving real security issues 
like energy and global warming.

504-1

504-2

Commentor No. 504:   Jody Benson
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505-1 NNSA notes the commentor’s suggestion that LANL’s mission should 
be changed.  In addition to LANL’s mission of supporting the Stockpile 
Stewardship Program, research is conducted in other areas, as discussed 
in Section 2.3, Alternative Missions, of this CRD.  NNSA is not 
contemplating changing LANL’s primary mission at this time.

I’m Ed Grothus. I’ve been in Los Alamos over 57 years. I worked for most -- for 20 
years in the laboratory. And, for most of those 20 years, I worked in a weapons 
development group. I’m one of the ones who made better, in quotes, atomic 
bombs. We reduced the size by 30 times while we increased the yield by 30 times.
I held a singular position, I was a singular link in the chain for making better 
bombs, better again in quotes. Vietnam was a turning point in my life as it was for 
so many other people. Search and destroy ignoble duty said, free fi re zone, carpet 
bombs, Agent Orange.
At our site we did the preliminary tests for making new weapons of mass 
destruction. We -- I had a ton of U-238 depleted uranium. I passed 83 in June. I do 
not have the intense concern about radiation that many people do.
I’m more concerned about chemicals. I used gallons of trichloroethylene. I don’t 
know if it affected my hearing, but I am not as steady as I might or should be. We 
scattered U-238 for a half a mile in every direction from the fi ring point, EF point at 
our site. I have lost all my faith in the weapons business. It’s sheer madness.
No rational person would ever use a weapon of mass destruction. I have a fear, a 
real fear that we will blow ourselves up. I predict it will happen in 2013, when an 
American with an American weapon of mass destruction destroys Washington, 
D.C., which starts a nuclear holocaust and everyone on earth dies.
I know the laboratory hears my words because in recent press releases they are 
saying that, even if someone steals a bomb, he or she won’t be able to set it off 
because they built in further safeguards so it can’t happen. We threaten the world 
with our weapons of mass destruction. I have a number of tapes here, a former 
weapons division leader threatens the world with our bombs.
We will make your country go away if you mess with the United States. We will 
bring overwhelming force. You will only make that mistake once. It’s a matter 
of record. We threaten the world with our bombs. People recognize this. They 
responded, they hit the very heart of our military industrial complex, the Pentagon. 
They hit the Twin Towers just to get our attention.
I’m old enough to remember a man who beat his horse unmercifully. Why did 
you do that? Just to get its attention. There isn’t an airport in the world that hasn’t 
been alerted. Those people knew what they were doing. Violence is evil. And the 
response is the golden rule. Do unto others as you would have others do unto you. 
Do good to that guy who might hurt you. Give Iraq good things instead of bombs.
We can only win the world by doing good. The laboratory should become a world 
science center. Inscribed on two monuments of mine, each weighing 25 tons 
which are now complete in China, monuments not to celebrate the bomb but to 
commemorate the most signifi cant event in the history of the world.
Unimagined fantastic good coming from a golden age of science here in Los 
Alamos. But you have to abandon the nuclear business. Thank you all very much.

Commentor No. 505:   Ed Grothus
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 NNSA notes the speaker’s remarks.Good evening. We are university students and recent graduates. And we are 
representatives of the nationwide coalition for education. Five of us hail from 
campuses in the University of California system which has managed the Los 
Alamos National Laboratory since its inception.
One of us is a recent graduate of the University of Missouri-Kansas City. Our 
presence here underscores our belief that what happens in Los Alamos, New 
Mexico, affects our lives and those of people around the world.
At a recent public forum in New York City, United Nations Weapons of Mass 
Destruction Commission Chairman Hans Blix noted he strongly supports 
the idea of international weapons inspectors closely monitoring the activities 
currently being conducted at the Los Alamos National Laboratory. With Mr. Blix’s 
assessment in mind, we have constituted a University of California weapons 
inspection team.
In doing so we acknowledge that, if we don’t attempt to carry out an investigation 
of the Los Alamos Laboratory, unfortunately it’s unlikely that anybody else will.
As you all may know, the U.S. Government recently conducted an unsuccessful 
search for WMDs in Iraq. They are now searching for WMDs in Iran. Even fairly 
conservative estimates demonstrate that Iran is currently not in a position to 
acquire nuclear weapons at any time in the next ten years.
There are enrichment activities for nuclear weapons currently taking place and 
they are not in Iraq, they are not in Iran, they are here in Los Alamos. Intelligence 
reports note that the lab is pursuing a nuclear weapons activities that are illegal 
under international law, plutonium pit production.
The remaining parts of the statements are going to be read by one of my peers.

Commentor No. 506:   Sophia Ritchie
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507-1 Operations at LANL are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Continuing to ensure a safe and 
reliable nuclear stockpile violates none of the terms of the Treaty.  
Stockpile stewardship capabilities at LANL are currently viewed by 
the United States as a means to further the Nation’s nonproliferation 
objectives.  U.S. confidence in its stockpile stewardship capabilities 
is likely to remain important in future arms control negotiations as 
the Nation moves to further reduce its overall stockpile size.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

507-2 Chapter 5 of the SWEIS evaluates the potential environmental, health 
and safety impacts of the continued operation of LANL under the three 
proposed alternatives.  These analyses demonstrate that LANL can 
continue to operate safely under any of the three alternatives, including 
the Expanded Operations Alternative, which proposes an increase in 
pit production rate.  The results of the evaluation are summarized in 
Chapter 3, Table 3–19, and Summary Table S–5.

I’m Christy Escobar. Plutonium pits are integral for the manufacture of new nuclear 
weapons which violate the 1970 Nuclear Nonproliferation Treaty which the U.S. is 
a signatory of.
These are weapons that kill women, children, and soldier alike. They do not 
discern between elderly and infi rm. They are indiscriminate killers. The University 
of California was founded on the basis of truth and enlightenment. And, because 
continued nuclear production is taking place, the future is only uncertain.
As the UC weapons inspection team, we come here today to express our concern 
regarding the proposal to increase plutonium pit production at Los Alamos and to 
emphasize the need for the U.S. to uphold its moral and legal obligations under 
international law. The expansion of plutonium pit production here poses a grave 
danger to environmental security and the health of American citizens.
Because the  University of California is a manager of the lab, we feel that we 
have a special obligation to speak out about what happens at Los Alamos. As 
stakeholders in this institution, we feel personally obligated to voice our opinions 
regarding the activities that take place at this facility.
Our comments here refl ect the feelings of thousands of our peers whose 
sentiments we have gauged through a variety of means, passing student 
government referendums, conducting student body opinion polls, and holding 
dialogue oriented educational events.
The message of our peers has been clear. UC should get out of the nuclear 
business. Plutonium pit production at the Los Alamos Laboratory should not take 
place. Thank you.

507-2

507-2
cont’d

Commentor No. 507:   Christy Escobar
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508-1 The purpose of producing new plutonium pits is to maintain the safety, 
security, and reliability of the current nuclear weapons stockpile.  The 
United States deploys nuclear weapons and is reducing the size of 
the stockpile in keeping with current international treaties.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

So I think we’re all really aware that we live currently in the age of the information 
bomb. It’s where there is so much coming at us from every angle, we’re not able to 
discern or even fi lter through all the information that we think is necessary. We’re 
getting violently reordered, our whole world is in confusion, and we only know 
certain things. But hopefully we know those.
But that leads to a social fragmentation. That means we only know the things that 
we really actively search out and everything else seems to be left for someone 
else to do.
Personally I think that is why Los Alamos is right here in the desert. It’s used to 
make it so the people who are concerned about this have to come to the desert. 
And so the people who do that work are the only people who end up being here.
That means I have to travel for hundreds, if not thousands, of miles to voice my 
concern. That means there are thousands of people like me who are never going 
to be able to make it to this public forum.
Now, what that means is that there are so many experts involved that we can never 
know the exact details of what’s going on. So that means we have to consider the 
consequences of our jobs. Even people who are in the military, people who are 
serving are told yes, you have to follow your orders. But, if you think that there’s 
something wrong with it, you are allowed to not do that order.
Well, I know that there are a lot of people here in Los Alamos that may be doing 
the job that they sometimes agree with it maybe sometimes they don’t. But they’re 
not given that option of not doing it if they really don’t think it’s going to happen.
Maybe it’s because of this social fragmentation, maybe because you think that 
it’s other people’s decisions to make that happen. But I think it’s your choice and 
it’s for you to understand that everything that you’re involved in is for an end, it is 
going to be used for something.
The new pit production is used to make the new fl exible response for the United 
States nuclear arsenal. That means it’s more usable. That means so people are 
going to take the weapons and deploy them in the battlefi eld. They’re going to 
have them there for use.
And that means that every person who helps with that new program is ultimately 
going to be responsible for those weapons being there in the fi rst place. And, even 
if you’re not working on those weapons programs, you are helping Los Alamos.
For instance, the University of California puts a great name on Los Alamos 
Laboratories, right. It’s an institution of enlightenment and thinking. But this is a 
weapons manufacturing laboratory.
So the University of California is just as responsible. And that’s why we’re here as 
University of California students, to say no, we do not want to give our good name 
to something that we don’t support.

Commentor No. 508:   Andrew Culp
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Commentor No. 508 (cont’d):  Andrew Culp

Comment side of this page intentionally left blank.

So what does that mean? That means that you can do something. You know, 
people say that the genie is out of the bottle, we can’t do anything about it. Well, 
you can. Nuclear weapons are made by lots of smart people with lots of smart 
resources; that, if those people don’t exist, it’s not going to happen.
The reason why -- I mean it wasn’t so amazing that the Russians were able 
to make the bomb. It was amazing that they were able to make the navigation 
systems because the complex precision instruments were not possible we thought 
at all because they did not have any of the resources, the technology, any of the 
stuff from Germany, I mean there’s a long history of the technology necessary for 
these sorts of operations from occurring that we can get rid of international law or 
anything to keep it from happening in the future.
So that means that we as people have responsibilities to stand up for what we 
know is right. You know, maybe sometimes we don’t know if what we’re doing is 
going to be used or going towards something that’s good.
But at least I know that I’m willing to speak out and take a stand and know that I’m 
trying to make a better world tomorrow. And I don’t want to just be making money, 
you know, I can do that if I wanted. But that’s not what this is here for, you know. 
We are here to have a responsibility to future generations to make sure that we 
have a better tomorrow.
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509-1 NNSA notes the commentor’s concerns about NNSA’s ability to clean up 
the LANL site, but disagrees with the assertion that pit production would 
preclude environmental restoration and safe management of radioactive 
waste at LANL.  Chapter 2, Section 2.2.6, of the SWEIS, describes 
the progress that NNSA has made in conducting its environmental 
restoration program at LANL.  Since the early 1990s, when LANL 
staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites consolidated) such that 
only about 800 remain to be addressed.  Appendix I presents options 
and environmental analyses for conducting future remediation activities 
at LANL primarily related to the Consent Order that was entered into 
in March 2005.  Appendix I also summarizes several technologies for 
cleanup of soil, water, and air, and refers the reader to additional sources 
of information about existing and emerging cleanup technologies.  
NNSA intends to implement actions necessary to comply with the 
Consent Order regardless of whether it implements other actions 
analyzed in the SWEIS.  Waste management activities at LANL are 
addressed in several places including Chapter 2, Sections 2.4.12 and 
2.4.14, Chapter 4, Section 4.9, and Chapter 5, Section 5.9, and portions 
of the appendices.  All wastes are managed protectively until disposed 
of in regulated facilities.  At LANL, low-level radioactive wastes are 
disposed onsite at a location with controlled access.  Other radioactive 
wastes are transported offsite for disposal at licensed facilities.  For 
example, transuranic wastes are disposed at WIPP.  Legacy transuranic 
waste at LANL is being safely stored in drums and other containers 
in above- and below-ground storage configurations, while programs 
continue to prepare this waste for shipment to WIPP.  NNSA intends to 
complete transfer of legacy transuranic waste to WIPP within 10 years.  
Newly generated transuranic waste from pit production and other 
sources will also be transported to WIPP.

509-2 Operation of and environmental impacts associated with Rocky 
Flats are not within the scope of the SWEIS.  Refer to Section 2.12, 
Comparison to Rocky Flats Plant, of this CRD for information regarding 
the differences between LANL and former Rocky Flats operations.  
Assuming the commentor is implying that offsite contamination will 
result from pit production at LANL, it is NNSA policy to conduct 
operations in a manner that ensures the protection of public health 

Everyone, my name is Will Parrish and I’m a graduate of the University of 
California-Santa Cruz, class of 2004. And this is my fi rst visit to Los Alamos, but 
I’ve been involved with efforts to disarm this lab for the past several years as a 
University of California student.
I learned toward the end of my undergraduate career that the University of 
California was the manager of this facility at the time of the Manhattan Project and 
continued to manage the lab as the sole manager up until June 1st of this year 
and now co-manages the lab with Bechtel Corporation under a limited liability 
corporation called Los Alamos National Security, LLC.
And so I’ve always had a real strong connection with opposing the work that takes 
place here. And so it’s really great, I’m very excited to be able to speak at this 
forum and appreciate the opportunity.
I have heard it said that the fi rst rule of propaganda is that, if you can slide your 
premises by people, then you’ve got them. And I heard a lot of statements that 
I considered highly propagandistic in the initial presentations that preceded this 
public comment period. Perhaps unintentionally so.
But, to give you a couple of examples, I heard it said that we have a commitment 
to clean up Los Alamos Laboratory. Now, the premise there that I take issue with 
is that it’s impossible to clean up Los Alamos National Laboratory particularly if 
new plutonium pit production is pursued at this facility.
I think we all know that it’s pretty much impossible to clean up nuclear waste. 
That’s why there are hundreds of 55 gallon drums of waste sitting at the Los 
Alamos National Laboratory right now. That’s why the federal government of the 
United States is attempting to store 70,000 tons of high level nuclear waste at the 
Yucca Mountain.
We have no way to safely clean up nuclear waste. And especially if new plutonium 
pits are created here. I fail to see how we’re going to go down the path to clean up 
Los Alamos.
And, as evidence of that, I studied what happened at the Rocky Flats nuclear 
weapons plant in Colorado during its over 40 years of plutonium pit production. 
According to some studies, the amount of radioactive waste that is present at 
some communities downwind from that facility is equivalent to that that’s currently 
found in Hiroshima.
Plutonium pit production, if it’s allowed to take place, will prevent the Los Alamos 
Lab from ever being cleaned up, even if such a thing is possible.
Another premise that I heard was that we need your help to make this the best 
possible impact analysis. And I’m sure that statement is true. But the premise 
that underlies that statement is that this public comment process and the 
environmental impact statement process is set up in a way that makes it possible 
for us to help come up with the best decision as to the future of this facility.

509-1

509-1
cont’d

509-1
cont’d

509-3

Commentor No. 509:   Will Parrish
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Commentor No. 509 (cont’d):  Will Parrish
and safety and the environment through compliance with applicable 
Federal, state, and local laws and regulations.  See Section 2.6, Offsite 
Contamination, of this CRD for more information.

509-3 NNSA considers the comments provided on the SWEIS and as described 
in Section 1.4 of this CRD, makes changes to the document to improve 
the environmental impacts analysis.  As discussed in Chapter 1, 
Section 1.4, of the SWEIS, the environmental impacts identified in the 
SWEIS are among the factors that the Administrator will consider when 
making decisions on the level of operations and the implementation of 
projects discussed in the SWEIS; other factors that will be considered 
include programmatic need, schedule, security and safety concerns, and 
cost.  Regarding the comment about not having adequate time to review 
the Draft SWEIS, NNSA extended the comment period from 60 days 
to 75 days to provide additional review time.  Refer to Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for 
more information.

509-3
cont’d

I think it’s pretty clear that, as Greg Mello alluded to in his comments, that this is 
an extremely rushed process and that there is not going to be time for the public to 
adequately provide commentary and direction over what happens with Los Alamos 
Laboratory.
First of all it was said that Linton Brooks is going to ultimately be the person 
who decides what happens with the environmental impact statement, he’s going 
to create it. And to think that one person can ultimately dictate what’s going to 
happen with the environmental impact statement that’s being created here without 
any oversight from the public is I think delusional. So thank you for listening.
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510-1 NNSA has tried to make the main body of the SWEIS understandable 
by the general population and has included more technical discussions 
in the appendices.  There is a concerted effort to explain risks in terms 
that are understandable such as qualitative terms like “a slight increase” 
or in quantitative terms such as “1 chance in a million.”  Use of the term 
“acceptable risk” occurs in Chapter 4, Section 4.6.1.3, of the SWEIS, 
in a discussion of the results of an earlier study that refers to the “EPA 
established range of acceptable risk;” the text further defines “acceptable 
risk” as a range of 1 in one million to 1 in 10,000.

510-2 NNSA notes the commentor’s opposition to nuclear weapons 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for additional information.

Hi. Thank you for having me here. My name is Kamara O’Connor. And I’m a peace 
and social justice activist. And I’m also here as part of the Real World Oversight 
Committee on the environmental impact statement.
And, because I’m addressing a group of what I assume are largely scientists, I just 
really want to put forth that any action that we take, of course, is going to stimulate 
a consequence. And I just really believe that it is folly to think that consequences 
of continued nuclear weapons development can be managed or controlled or kept 
safe in some sphere.
The fi rst thing I want to bring up is that the continued production of nuclear 
weapons stimulates the production of conventional biological chemical weapons 
internationally. I feel like there is a strong disconnect between what’s happening 
here at Los Alamos and what’s going on in our global community. And I feel like 
the environment here is not being stretched to the full capacity of what the global 
environment means.
I also fi nd that there is a strong emphasis on a scientifi c sort of language, where 
it’s like acceptable risk and slight increase in health effects, which I feel is using a 
sort of scientifi c authority to separate out disenfranchised indigenous communities 
that have been suffering under the weight of the nuclear industry as well as 
basically devaluing the opinions and experiences of nonscientists such as myself.
So again another consequence that I want to stress is that my environment, while 
it includes this whole earth and it also includes things like education, things like 
healthcare, the nuclear industry is draining money from all of those things that 
would be contributing to a healthy environment, what I believe would be to the best 
advantage of local citizens and global citizens.
So I just basically want to ask people at Los Alamos to take some responsibility 
and to take some accountability for the work that you’re doing and the global 
ramifi cations, the global consequences. And I think that the only way to ensure 
safety in a nuclear weapons program is to stop it.
I think the only way to talk about helping our environment is really to disarm and 
move towards safety in the real sense of the word. So thank you very much. I 
appreciate you listening to me.

510-1

510-2

Commentor No. 510:   Kamara O’Connor
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 NNSA notes the speaker’s remarks.Heron Boyce. So I’m going to do this in a nontraditional way, some poetry.
Invest energy and it will grow. Patience and focus are the catalysts for growth. The 
existence is simple. And we will to be whatever we desire.
A quick poem by Barry Oliver.
Tell me what else I should have done. Doesn’t everything die at last and too soon? 
Tell me what is your plan, what is it you plan to do with your one wild and precious 
life.
Fear, the externalization of our own inabilities to accept and be tolerant of others. 
In the desire to protect ourselves, we put drama and our insecurities above the 
betterment of our fellowman let alone other life forms.
Calm and patience are what is necessitated in this day and age. Understanding 
and acceptance of others. There are differences in their ways of life. No longer 
can we accept propaganda convincing a majority to cow down to divide and 
conquer mentalities.
We must be communal in our communities, we must be civil in our civility, we must 
be humane in our humanity and recall we are all symbiotic, one love.

Commentor No. 511:   Heron Boyce
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512-1 NNSA notes the commentor’s opposition to nuclear weapons.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

512-2 Within the context of the SWEIS, NNSA has not attempted to make a 
connection between LANL’s presence and economic prosperity in New 
Mexico.  As shown in Chapter 4, Section 4.8.1.3, of the SWEIS, per 
capita income in the counties where most LANL employees reside is 
higher than the state average.  However, changes in per capita income 
across the state and income disparity are not within the scope of the 
analyses presented in the SWEIS.

Good evening. My name is Anne Sensenig, I’m here from Albuquerque, 
New Mexico. I’m an educational assistant at Bandelier Elementary School in 
Albuquerque and part of the Albuquerque Mennonite Church.
I’d like to start by saying that I’m morally opposed to both the production of and 
use of nuclear weapons. And, if some of you are not opposed to production of 
because you think that it will be used just as a deterrent and not ever be used, I’d 
like to present the moral issues.
The fact as Kamara said is that money is being diverted from important arenas 
that are facing our nation, health, education, social welfare.
In New Mexico or in the whole country, $7,600 per household in this country goes 
toward military expenditures. As an educational assistant who doesn’t make very 
much in Albuquerque -- and, just for an example, teachers in New Mexico are 48th 
on the list of teacher salaries. And educational assistants are far below that.
Just think what the amount of money that is spent on something that I hope will 
never be used could accomplish if it were put towards other healthy and benefi cial 
issues like health, education, and all of that kind of thing.
A lot of people might say that the fact that Los Alamos is here in this state 
provides economic prosperity for New Mexico. But, in fact, in the last 20 years, 
when funding for Los Alamos National Labs has increased a lot, the per capita 
income for New Mexico has greatly decreased. And there are a lot of statistics out 
there about New Mexico being 49th, 48th, 50th, whatever, in a lot of health and 
education and social welfare statistics.
So this state is not benefi ting. There are maybe some people who are benefi ting 
from working there. There may be people or companies that are benefi ting. But 
certainly the people of New Mexico have not benefi ted from the fact that Los 
Alamos has been here in the last 20 years. There’s been a great disparity between 
the poorest New Mexicans and the richest New Mexicans in the past 20 years.
So in conclusion I would just like to say that, as signatories of this nuclear 
nonproliferation treaty, I think we should go for option A which is like no new or 
expanded production. But I would like to say what we need is cessation of trigger 
production or nuclear weapons at all. Thank you.

Commentor No. 512:   Anne Sensenig

512-1

512-2

512-1
cont’d
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 NNSA notes the speaker’s remarks.I’m Donna Detweiler from Albuquerque, New Mexico, where I manage apartments 
for low income people. I’m here today because of my rising nausea about what’s 
happening here and my own need for confession because I’ve been part of it.
I have been silent and I have paid my taxes and I’m a very embarrassed about 
that. And so I’m trying to break the silence and I’m trying to do something different. 
And I want to encourage the people who feel the same to do something different.
I discovered that just a couple of weeks ago that my company is not withholding 
my federal income tax. Okay. This could get me in big trouble for saying this 
publicly, but it was a blessing to me because now I can decide if this is something 
that I want to pay for or something that I don’t want to pay for. And I really don’t. 
And I have to decide how I’m going to accomplish that.
So this is a beautiful place and I honor people who do what they believe is right in 
life. And I don’t want to vomit all over this fl oor, but I’m really close and I really want 
it to stop. Thank you.

Commentor No. 513:   Donna Detweiler



Comments from the Los Alamos, New Mexico, Public Hearing (August 8, 2006)

Final Sit-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-912

7/9/2007

514-1 NNSA notes the commentor’s opposition to pit production.  The pits that 
would be produced at LANL would replace existing pits and would not 
add to the number of nuclear weapons in the stockpile.  Please refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.  With regard to the terrorism concern raised 
in this comment, DOE gives high priority to the safety and security 
of all its facilities.  Security and potential acts of sabotage are integral 
considerations in the designs and operating procedures for new and 
existing DOE facilities.  DOE considers the threat of terrorist attack 
to be real and has an established safeguards and security process it 
undertakes to assess facility vulnerabilities to various threats, including 
those from intentional destructive acts, such as acts of terrorism.  
Chapter 4, Section 4.6, of the SWEIS has been revised to include 
additional discussion of the measures taken to protect assets at LANL 
from terrorist activities.  

514-2 All wastes are stored onsite, primarily at TA-54, and managed 
protectively until disposed.  The disposal facility is selected based on the 
type of waste.  At LANL, some low-level radioactive waste is disposed 
onsite at TA-54.  Other radioactive wastes are transported offsite for 
disposal.  For example, transuranic waste is disposed at WIPP, which 
is regulated by both the New Mexico Environment Department and 
the U.S. Environmental Protection Agency.  Hazardous waste is sent to 
offsite commercial facilities for treatment and disposal.

514-3 The U.S. Congress and the President are responsible for establishing 
funding levels for various government programs.  The SWEIS evaluates 
the environmental impacts of the alternatives for continued operation 
of LANL.  As noted in Chapter 1, Section 1.3.4, of the SWEIS, 
implementation of decisions made in a ROD will be contingent on the 
level of funding allocated.

My name is Daniel Erdman. I am a pastor in Albuquerque to a small congregation 
of Hispanic folks, most of whom are immigrants from Latin America.
Today marks the 61st anniversary of the day on which the United States decided 
for the second time in history to be the only nation ever to use nuclear weapons in 
war. And, amidst all the words that we have heard today, I’m asking for a moment 
of silence to recall that event for the people of Nagasaki.
I pray this will be the last time any nation ever uses a nuclear weapon. Since 
1945 our life as a nation and as a world has been profoundly impacted by nuclear 
weapons. As a nation we have come to place our ultimate security in the belief that 
these weapons will protect us.
Today I’m here to speak against the production of plutonium pits here or anywhere 
else for a number of reasons. The fi rst is the increased production of waste. This 
has already been mentioned. But currently we do not have adequate and safe 
plans for the disposal of the waste that has already been produced, and yet we 
propose to increase the amount of that waste.
The second reason is the increased expense in a nation that is headed frankly for 
bankruptcy, a nation that has a national debt unprecedented in history. Essential 
services are being cut back everywhere. And I see the impact in the people of my 
congregation as they continue to struggle to make a living at minimum wage with 
no benefi ts, no prospect of healthcare, no assistance when they are laid off.
The impact of continuing to devote such a large part of the national budget to 
nuclear weapons will result not just in an environmental impact but also in a human 
impact as has been mentioned, on health, on education, on employment, on 
housing, but also with not dealing with the real environmental dangers that we face 
as a world.
In the past 120 years, we have managed to use up almost all of the fossil fuels 
on the planet and at the same time cause global warming to increase. We are not 
dealing with these because there is not the money to research how to deal with 
these because we are spending it on nuclear weapons.
The world has changed. We have 10,000 nuclear weapons. Making more will be 
a decrease in our security. As a nation many of us have a concern about terrorists 
getting their hands on fi ssionable material. One step towards solution would be 
not to produce more. And, if any money is spent, let it be on securing the existing 
material, not making more of it.
When the nuclear age began decades ago, a very wise man said everything 
changed except the way we think. After September 11, a less wise man said 
nothing is the same since September 11. But something is still the same. We still 
have not changed the way we think. I pray that you will.

514-1

514-2

514-3

514-1
cont’d

Commentor No. 514:   Daniel Erdman
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515-1 NNSA notes the commentor’s concerns about global warming and the 
potential for increased water and electricity use under the Expanded 
Operations Alternative.  NNSA takes its resource stewardship and 
conservation responsibilities seriously.  NNSA continues to work with 
Los Alamos County in implementing measures to conserve water, 
and through the Los Alamos Power Pool, to ensure the availability 
and reliability of electric power for the Los Alamos region as a 
whole (see Chapter 4, Section 4.8.2, of the SWEIS).  Utility demand 
projections have been updated in the SWEIS based on the latest 
trend analysis and projections that include calendar year 2005 data 
for LANL, and for other Los Alamos county users that rely upon the 
same utility system as LANL.  These conservative projections are 
compared to the current (baseline) capacity or authorization limits of 
the respective utility system, as appropriate, and do not include any 
proposed or future upgrades or capacity increases.  For water, it is 
currently projected that LANL operational demands combined with 
the larger and growing demands of other Los Alamos County users 
could require up to 98 percent of the currently available water rights, as 
presented in Chapter 5, Section 5.8.2.3, Table 5–36.  However, LANL’s 
projected water demands under the Expanded Operations Alternative 
would remain within LANL’s water use target ceiling as discussed in 
Chapter 4, Section 4.8.2.3.  Refer to Section 2.8, Water Use, of this 
CRD for more information on LANL’s water use, available water rights, 
and water supply planning.  Similarly, up to 96 percent of the electric 
peak load capacity of the Los Alamos Power Pool could be required 
to support LANL operational demands combined with the growing 
demand by other Los Alamos County users.  As further discussed in 
Chapter 5, Section 5.8.2.3 and detailed in Chapter 4, Section 4.8.2.1, 
ongoing upgrades to the electrical power transmission and distribution 
system including construction of a third transmission line would allow 
additional power to be imported and support a higher electric peak load 
in the future.

515-2 The volume of low-level radioactive, mixed, transuranic, and chemical 
wastes that could be generated due to increased pit production at the 
Plutonium Facility Complex is specified in Chapter 5, Table 5–47, of 
the SWEIS.  Existing onsite and offsite treatment, storage and disposal 
facilities would be sufficient to manage these waste streams.  Refer to 
Section 2.7, Waste Management, of this CRD for more information.

George Baker. Water. We live in a high desert where water is a very scarce 
resource. Global warming predicts that it’s going -- our water supply here in Los 
Alamos and in New Mexico is likely to decrease, not increase. The snow pack will 
melt sooner and will be accumulated later. And so our water supply that we depend 
on will be decreasing.
The expanded operations will lead to a need for ever more water and electricity. 
And, as you may know, generating electricity also takes water. Aside from the 
supply issue, every bit of pit production will generate more waste stream than no 
pit production.
We already are seeing a laboratory generated contamination of water in the test 
wells that have been drilled around here. This threatens not just the water supply 
for Los Alamos, but for a great number of surrounding communities.
Norris Bradbury who was once director of the laboratory who is quoted as saying 
I spent my whole life working on something that can’t be used. People say that the 
bunker buster bomb can be used. It cannot be used because it creates radiation 
contamination over a large area. You can’t send troops in after you’ve blown one of 
those things up, even if it’s effective.
And besides all that, the real mission and desirable future for Los Alamos is to be 
a scientifi c laboratory, not a pit production facility. This is just not what we need 
here. Thank you.

515-3

515-5

515-1

515-2

Commentor No. 515:   George Baker

515-4
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Commentor No. 515 (cont’d):  George Baker
515-3 NNSA notes the commentor’s concerns regarding groundwater 

contamination and potable water supply quality.  NNSA intends to 
follow the Consent Order that stipulates groundwater cleanup levels for 
human health and is committed to maintaining drinking water standards.  
NNSA is also committed to decreasing or eliminating all discharges that 
have a potential to release contaminants to the environment.  Refer to 
Chapter 4, Section 4.3.2, of the SWEIS for a discussion of water quality 
in the vicinity of LANL.  Also, Sections 2.5, Water Resources, and 2.6, 
Offsite Contamination, of the CRD discuss what is being done to address 
these concerns, including monitoring groundwater quality.

515-4 The environmental impacts associated with the use of nuclear weapons 
is not within the scope of this SWEIS, which analyzes the environmental 
impacts of LANL operations.

515-5 NNSA notes the commentor’s opposition to activities related to nuclear 
weapons production.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President.  
In addition to these activities, however, research is conducted at LANL 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.
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Hello. I have a very short statement. My name is Regina Wheeler, I’m representing 
 Los Alamos County Local Government. And we wanted to let people know that 
we are reviewing the site-wide environmental impact statement draft and will be 
submitting written comments. Thank you.

Commentor No. 516:   Regina Wheeler

 NNSA notes the speaker’s remarks.
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My name is Shannyn Sollitt and I live in Santa Fe, New Mexico, downwind, 
downstream. I have not read the site-wide environmental impact statements, 
the studies. And I’m only commenting on my own understanding as an 
environmentalist for all my life. At least all my adult life.
And I would like to raise a question to the scientists here. As to whether it is good 
science to put a nuclear weapons production facility at the top of a watershed, a 
windswept area in a fi re prone zone, and expect that it is not going to adversely 
affect all the people downwind and downstream.
That’s the fi rst and most obvious environmental impact that I see that is just 
beyond my imagination, that there can be environmental scientists here at the 
laboratory that would agree that this would be a good place to put a nuclear 
weapons production facility.
I would not advocate a nuclear weapons production facility anywhere. But, if there 
needs to be one, why not put it right next to the nuclear weapons waste facility in 
Carlsbad, New Mexico, so that the waste that has already been generated from 
the nuclear weapons facility that hasn’t ever made it out of Los Alamos County.
I fl ew over it in an airplane. And I got up on the airplane and said look, everybody, 
this is the largest nuclear weapons waste facility on the planet. And you don’t 
know how to deal with it because there is no way to deal with it. The only way 
to deal with it is to try to fi gure out a way to remediate it. So that’s number one 
question I would like to have addressed.
Number two is, you know, the environmental impact is also a psychological 
impact. And the people, the children, I do the Trains For Peace project, I work with 
children for world peace. And children are growing up with the understanding that 
they are living in a community that creates weapons of mass destruction. What is 
this going to do to their psychology.
I’ve been out and talking to the children up here. I’ve been talking to the children 
who are state boarding over at the plutonium plant, you know, from the forties, you 
know. And it took a long time for even to begin to start worrying about cleaning up 
for your own children. That’s just abhorrent to me.
And it’s so depressing. It is so completely depressing to people in Santa Fe 
and I’m sure most of the people in Northern New Mexico to feel as if we are so 
unempowered to speak truth to power and to recognize what abhorrent activity 
we are doing here at the crown jewel of New Mexico when we could be doing 
something so valuable, so important, utilizing our educational facilities for the 
creation of technologies that can address the real, real national security issues of 
global climate change, for instance.
There are so many ways that the brilliant minds that are working in Los Alamos 
could be utilized rather than making nuclear pits. We already have 10,000 nuclear 
weapons and 20,000 of them, you know, in storage. And the scientists who have 

Commentor No. 517:   Shannyn Sollitt

517-1

517-2

517-3

517-4

517-5

517-6

517-1 LANL’s location was selected during World War II because of its 
isolation.  The continuing mission of LANL, has been support of the 
U.S. nuclear weapons program.  As the needs of the U.S. weapons 
program have changed, so has the role LANL serves in the program.  
As announced in the ROD (61 FR 68014) for the Final Programmatic 
Environmental Impact Statement for Stockpile Stewardship and 
Management (DOE/EIS-0236) (DOE 1996), LANL was selected as 
the location for re-establishment of a pit fabrication capability partly 
because of its existing facilities and capabilities.  NNSA is aware of the 
potential for wildfire and has undertaken an ongoing wildfire hazard 
reduction and forest health improvement program, including extensive 
forest thinning, to reduce wildfire risk.  Chapter 5 of the SWEIS 
describes the air, water, and other types of impacts associated with the 
three alternatives for operating LANL.  As summarized in Chapter 3, 
Table 3–19, LANL operations are not expected to result in major 
detrimental impacts to the environment.

517-2 NNSA notes the commentor’s suggestion to collocate pit production 
near WIPP.  The SWEIS evaluates the environmental impacts of 
continuing operations at LANL, and is not considering ending or 
relocating the LANL mission work assignment of supporting stockpile 
stewardship.  In an October 2006 Notice of Intent (71 FR 61731), NNSA 
announced plans to prepare a Supplement to the Stockpile Stewardship 
and Management Programmatic Environmental Impact Statement – 
Complex 2030 (DOE/EIS-0236-S4) that will consider alternate locations 
for activities in support of the NNSA mission.

517-3 Waste management activities at LANL are addressed in several places 
within the SWEIS, including Chapter 2, Sections 2.4.12 and 2.4.14,  
Chapter 4, Section 4.9, Chapter 5, Section 5.9, and portions of the 
SWEIS appendices.  Additional information is in Section 2.7, Waste 
Management, of this CRD.  All wastes are stored onsite and managed 
protectively until disposed of in regulated facilities.  At LANL, low-
level radioactive wastes are disposed onsite at a location with controlled 
access.  Other radioactive wastes are transported offsite for disposal 
at licensed facilities.  For example, transuranic wastes are disposed at 
the WIPP, which is regulated by both the New Mexico Environment 
Department and the U.S. Environmental Protection Agency.  NNSA is 
proceeding with its program to prepare and transport legacy and newly 
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worked on these weapons according to Nuclear Watch of New Mexico say that 
they have an undetermined end date. What do we need to build more pits for.
I have here a card for people to send to their legislators that addresses the 
nonproliferation treaty and the fact that any legislator who votes to allocate funds 
for the future nuclear weapons is -- for the future of nuclear weapons is really 
in violation of his or her oath of offi ce because the nonproliferation treaty is 
according to the constitution the law of the land.
And, if your elected offi cial is not upholding their duty to abide by this treaty, then 
they are in violation of their oath of offi ce. And I would ask you to come and pick 
up these cards from me.
And I really hold a prayer for Los Alamos. I hold a prayer that it can be 
transformed as this T-shirt says into an educational institution, into an institution 
that engages only in life affi rming research and development. The people who live 
here deserve that and the world deserves it. Thank you.

517-5
cont’d

517-6
cont’d

Commentor No. 517 (cont’d):  Shannyn Sollitt

517-7

generated transuranic wastes to WIPP and plans to complete transfer of 
legacy transuranic waste to WIPP within 10 years.

 Chapter 2, Section 2.2.6, of the SWEIS describes the progress that 
NNSA has made in conducting its environmental restoration program 
at LANL.  Since the early 1990s, when LANL staff identified over 
2,000 sites potentially requiring environmental remediation, progress 
has been made (and sites consolidated) such that only about 800 remain 
to be addressed.  Appendix I of the SWEIS presents options and 
environmental analyses for conducting future remediation activities 
at LANL primarily related to the Consent Order that was entered into 
in March 2005.  Appendix I also summarizes several technologies for 
cleanup of soil, water, and air, and refers the reader to additional sources 
of information about existing and emerging cleanup technologies.  
NNSA intends to implement actions necessary to comply with the 
Consent Order regardless of whether it implements other actions 
analyzed in the SWEIS.  Additional information about the Consent 
Order and environmental remediation is in Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD.

517-4 NNSA notes the commentor’s concerns regarding psychological 
impacts on children of living in a community that creates weapons 
of mass destruction.  The CEQ NEPA regulations require that EISs 
evaluate environmental impacts of major Federal actions.  In 1983, the 
U.S. Supreme Court ruled (Metropolitan Edison Co. v. People Against 
Nuclear Energy, 460 U.S. 766) that “psychological effects” are not 
included among the environmental impacts required to be analyzed in 
EISs.

517-5 Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.
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Commentor No. 517 (cont’d):  Shannyn Sollitt
517-6 NNSA’s purpose and need for agency action in this SWEIS remain the 

same as in the 1999 SWEIS:  that is, the purpose of continued operation 
of LANL is to support NNSA’s core missions as directed by Congress 
and the President which includes ensuring a safe and reliable nuclear 
stockpile.  As discussed in the response to Commentor no. 517-5, 
cessation of these activities, including pit production, would be counter 
to national security policy.

 NNSA has reviewed the pit lifetime studies and has concluded that 
degradation of the plutonium in pits would not affect warhead reliability 
for a minimum of 85 years.  The analysis in the LANL SWEIS, however, 
is still valid and provides a bounding scenario in which up to 80 pits per 
year could be produced.  This potential production rate provides NNSA 
with flexibility in meeting its stockpile stewardship mission, taking into 
account changing geopolitical conditions.  Please refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.

517-7 Maintaining a safe, secure, and reliable nuclear weapons stockpile 
violates none of the terms of the Treaty on the Non-Proliferation of 
Nuclear Weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.
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Commentor No. 518:  Trish Williams

I would like to yield my time to Greg Mello  NNSA notes the speaker’s remarks.



Comments from the Los Alamos, New Mexico, Public Hearing (August 8, 2006)

Final Sit-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-920

7/9/2007

Charles Pergler. Thank you. I appreciate the opportunity to speak tonight. One of 
the things I’ve never forgotten is my right as a citizen of U.S. to speak out on any 
topic. I have never forgotten my responsibility to speak out on any topic. And this 
night is one of those.
The public notice of these meetings and the public participation is fl awed. It’s not 
fl awed in a procedural sense, but it is fl awed in the spirit of NEPA, trying to reach 
out and get as broad a representation of the public as you can get.
Now, that sounds like criticism of the NNSA. It really isn’t. It’s just a diffi cult 
process to get citizens involved in speaking out and understanding. But in this 
case I think they need to go more than the procedural aspects of NEPA. I think 
they have to enjoin with the spirit of NEPA.
And that is I suggest further debate in this county of the sanity of pit production 
here. When I talked to friends and colleagues around this county, it becomes 
painfully obvious they don’t know it’s pit production. That’s really what this site-
wide is about. It’s pit production. That seems to be lost.
I would like to recommend to the NNSA to do a more extensive outreach program 
and facilitate community discussion. The thing that bothers me the most on this is 
the science is not there saying we need to have new pits. Indeed there seems to 
be evidence that we don’t need new pits. It seems with my knowledge that our pits 
are effective at least until about 2050, 2060.
Why the rush to build new pits. As Greg Mello has already stated, there is 
research going on currently to determine the actual aging process of the pits to 
assess their effectiveness. One year’s worth of data as Greg has stated is worth 
ten years of aging, ten to 14 years.
Let’s wait a couple years, let’s have the data come in, let’s fully understand before 
we spend a billion dollars on this what we’re getting into, if our stockpile is safe 
and secure. Isn’t that something? It saves us money that we can put to education 
or other purposes.
Now, another fundamental that I will call a fl aw in the NEPA process is I believe 
this takes out of the country’s hands the decision to hear the arguments pro and 
con against -- for or against pit production.
As Greg once again has alluded to, the modern pit facility EIS was put on hold 
after the draft. No decision was issued. Many communities were involved in that 
process. What happens here if we decide to go to pit production at Los Alamos? 
We effectively foreclose on other communities’ ability to speak and attract that 
business should they want to do so.
I think that is a fundamental process fl aw in the NEPA. LANS has just taken over 
the contract for Los Alamos National Laboratory. Its predecessor UC had fl aws 
in the way it managed this facility. It was improving. But, nevertheless, it was still 
weak.

519-1

519-2

519-1
cont’d

519-2
cont’d

Commentor No. 519:   Charles Pergler
519-1 As discussed in Chapter 1, the SWEIS evaluates the environmental 

impacts of continued operation of LANL.  The larger issue of the 
NNSA’s nuclear weapons complex and the missions assigned to 
the sites within the complex was previously addressed in the Final 
Programmatic Environmental Impact Statement for Stockpile 
Stewardship and Management (DOE/EIS-0236) (DOE 1996); consistent 
with the resulting Record of Decision, LANL is to provide interim pit 
manufacturing capabilities of up to 80 pits per year.  The 1999 SWEIS 
and the LANL SWEIS evaluate levels of operation consistent with that 
previous Record of Decision.  NNSA has recently announced its intent 
to prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement - Complex 2030 (DOE/
EIS-0236-S4), to evaluate the impacts associated with the continued 
transformation of the nuclear weapons complex as NNSA envisions it 
would exist in 2030 (71 FR 61731).  The scope of the Complex 2030 
SEIS includes consideration of the location and level of pit production.  
Refer to Section 2.4, Modernization of the Nuclear Weapons Complex, 
of this CRD for more information.

519-2 Please refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for a discussion of the plutonium pit lifetime 
studies.  The analysis of a production rate of up to 50 certified pits per 
year, or up to 80 total pits per year, in the LANL SWEIS is still valid 
despite the conclusion that degradation of plutonium in nuclear weapons 
would not affect performance for a minimum of 85 years, as it provides 
a bounding scenario and provides operational flexibility to meet national 
security needs.  The U.S. Congress and the President are responsible for 
determining funding priorities for government programs.  Determining 
funding priorities is not within the scope of the SWEIS, which evaluates 
the environmental impacts of the proposed action and alternatives.  
With respect to the new management and operating contractor at 
LANL, NNSA selected Los Alamos National Security, LLC, based on 
a thorough evaluation of qualified bidders and an assessment that it can 
manage and operate LANL to meet NNSA and DOE requirements and 
missions as established by the President and Congress.
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LANS is a new contractor. Let’s see their track record before we give them this 
great responsibility of taking care of pit production. Again let’s wait two, three, four, 
fi ve years, get a track record from LANS. We do not compromise our stockpiles. It 
will be safe for the next fi ve years.
In closing I just want to emphasize again I believe this will be a national issue as 
advertised locally that’s a fl aw in the process. Just stand up and say no. Thank 
you.

519-2
cont’d

Commentor No. 519 (cont’d):  Charles Pergler
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My name is Kalliroi Matsakis and I’m here to speak on behalf of  Concerned 
Citizens For Nuclear Safety. And what I would like to do is read some letters that 
we had signed recently. And then afterwards, Ms. Withers, I have a receipt for you 
to sign I’m going to take back with me. And I’ll give you the letters.
The fi rst one is a request for an extension of time. And we appreciate the 
extension until the 20th, but we would like it to be much longer.
Dear Ms. Withers, I feel the Department of Energy is serving a grave injustice on 
the people of Northern New Mexico. The people are being asked to comment on 
a complex and lengthy document during a time of summer vacation, harvests, 
getting children ready for school, and preparations for market, feast, and fi esta 
days.
I’m concerned about the lack of time allowed for the public to thoroughly review 
the draft site-wide environmental impact statement for Los Alamos National 
Laboratory. Also many documents referenced in the draft LANL SWEIS are not 
readily available to the public other than through the DOE reading room. Many 
documents are not available electronically. Many who are interested in providing 
comments work during the day when the reading rooms are open.
I am also concerned that the draft LANL SWEIS relies on conclusions made in a 
draft Agency for Toxic Substances and Disease Registry public health assessment 
that concludes, quote, that there was no data to link environmental factors with the 
observed incidence of any cancer in Los Alamos County, end quote.
And I quote, “that no harmful exposures due to chemical or radioactive 
contamination detected in groundwater, surface soil, surface water and sediment, 
or biota are occurring or expected to occur in the future.”
In comments about the draft assessment, the Environmental Protection Agency 
stated, “ATSDR may have been overly conservative in their risk assessment 
approach and makes a blanket statement that there is no problem. ATSDR should 
redo their risk assessment to reduce conservatism and not assume that there is 
no risk.”
An inaccurate, incomplete, and inadequate health assessment misdirects policy, 
undermines pollution prevention, and thereby increases the risk to human health. 
The draft LANL SWEIS should be pulled until a technically defensible public health 
assessment is written and made available for public review.
Furthermore, two important documents have not been completed prior to the 
release of the draft LANL SWEIS. These reports are the earthquake report and 
the risk assessment for LANL’s low level radioactive waste dump at Area G. The 
deadline for commenting on the draft LANL SWEIS should be delayed until after 
the public has had an adequate opportunity to review both reports.
Therefore, I request that the comment period remain open until such time as the 
new public health assessment, the earthquake report, and the risk assessment for 

520-1

520-2

520-3

Commentor No. 520:   Kalliroi Matsakis 520-1 NNSA notes the commentor’s concern that there was insufficient 
time to comment on the Draft LANL SWEIS and the availability 
of information.  Responding to requests for additional review time, 
NNSA extended the comment period from the original 60 days to 
75 days.  During the comment period, NNSA made the references 
available in three DOE Public Reading Rooms located in Los Alamos, 
Santa Fe, and Albuquerque.  As with other elements of this public 
comment period, this was consistent with past practices for other LANL 
NEPA documents.  See additional discussion in Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD.

520-2 The SWEIS does not rely on the Agency for Toxic Substances and 
Disease Registry (ATSDR) Public Health Assessment in any specific 
way for its conclusions.  The ATSDR is the Federal agency responsible 
(under the 1986 amendments to the Superfund law) for conducting 
Public Health Assessments at each site on the U.S. Environmental 
Protection Agency (EPA) National Priorities List.  It is appropriate 
for the SWEIS to acknowledge the conclusions of the LANL Public 
Health Assessment because the Public Health Assessment is a relevant 
Federal agency study.  The EPA did not reject the draft Public Health 
Assessment; however it did submit comments.  The comments provided 
by the EPA on the draft Public Health Assessment were addressed by 
ATSDR in the final document.  The Public Health Assessment was 
finalized and released on August 31, 2006 (ATSDR 2006).  The ATSDR 
Public Health Assessment for LANL was prepared with public oversight 
and review.  Appendix I to the final Public Health Assessment lists 
the comments on the draft that were received from members of the 
public and other Federal agencies and describes how those comments 
were addressed in the final document.  The Public Health Assessment 
document states that the ATSDR conducted its evaluations in accordance 
with guidance provided in the Public Health Assessment Guidance 
Manual, which is available to the public at www.atsdr.cdc.gov/HAC/
PHAManual/index.html.

520-3 To the extent possible, the most recent technical documents, including 
an update to the seismic hazard analysis, completed in 2007, 
are considered in the Final SWEIS analyses.  Information under 
development that is not available for use in the Final SWEIS, such as 
the updated Area G performance assessment, will be considered as 
it becomes available, and, in accordance with the NEPA compliance 
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Area G are released for public review. Under the circumstances I request a written 
response within fi ve days.
And I have another one to read as well. Okay. So I’m going to skip over some of 
this since a lot of plutonium has been covered, but there are some water issues 
that I would like to address.
When implementing cleanup, LANL must do so to the fullest extent possible. 
Lands must be cleaned up to the level that allows for a future pregnant subsistence 
farmer and her children to live on the land, grow food, raise animals, and drink 
the water their entire lives with good health. All waste must be removed during 
cleanup.
LANL currently has approximately 40,000 drums of transuranic waste sitting 
above ground in fabric tents awaiting shipment to WIPP. However, the proposed 
expansion operations focuses on a vast expansion of waste generation and 
removing drums that are currently buried in Area G. DOE should address 
permanent disposal of existing waste before further waste generation is even 
considered.
LANL activities jeopardize both water quality and quantity. New Mexicans rely on 
this water for drinking and farming. Contaminants exceeding acceptable levels for 
health have already been found in surface water and the regional aquifer. DOE did 
not use the most current water quality standards or consider contaminants that are 
moved in running canyons when analyzing the impacts for our water.
DOE fi nds no problem with increasing LANL’s water usage above the amount 
allotted to it from the regional aquifer while proposing to dump 268 million 
gallons of treated wastewater into the canyons which fl ow to the Rio Grande. It is 
unacceptable that LANL blatantly or that DOE blatantly disregards laws regulating 
water quality and quantity.
LANL must be required to reevaluate and broaden their air sampling programs. 
Toxic and radioactive air emissions do have a detrimental impact on the 
surrounding area and people. The draft SWEIS allows for processing 87,000 
pounds of high explosives and up to 6,900 pounds of depleted uranium to be 
blown up in dynamic experiments annually.
DOE must monitor and implement comprehensive sampling programs at all open 
burning and open detonation sites for all activities using high explosives and 
depleted uranium. Beyond that DOE must institute a program to stop all toxic air 
pollutant emissions from LANL facilities and activities.
Operations at LANL are a major violation of environmental justice. New Mexico 
has the second highest minority population in the country. It is not possible that 
LANL activities would have no effect on these populations. The analysis using six-
year-old information does not account for undocumented residents nor low-income 
individuals above the poverty level.

520-3
cont’d

520-4

520-5

520-6

520-7

520-8

Commentor No. 520 (cont’d):  Kalliroi Matsakis
process, the SWEIS impact analyses will be reviewed and supplemented 
as necessary based on the newly available information.  See Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for 
more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3, and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12, and 
Appendix D, Section D.4.  These sections also include a discussion of 
the significance of the updated understanding of seismic hazard from the 
2007 seismic hazard analysis report.

520-4 Although Appendix I of the SWEIS evaluates the environmental impacts 
associated with potential remedial action alternatives, decisions about 
environmental restoration will be made in accordance with established 
regulatory standards and processes, including those of the New Mexico 
Environment Department for the Consent Order.  To arrive at a decision 
about remediating a contaminated site, several alternative remedies 
may be considered such as containment in place, treatment, or removal.  
Any remedy selected for a site requiring environmental restoration 
must meet several criteria including protection of human health and 
the environment, and attainment of applicable cleanup standards 
including those for ground and surface waters and soil.  If the site is to 
remain under DOE ownership, then cleanup standards commensurate 
with a restricted type of land use may be used, provided that offsite 
areas are protected.  If the site is to be released for unrestricted access 
by the public, then the site would need to meet cleanup standards for 
unrestricted access.  Decisions about the appropriate levels of cleanup 
for sites subject to the Consent Order will be made by the State of 
New Mexico using cleanup criteria documented in Section VIII of the 
Consent Order.  Refer to Section 2.9, Compliance Order on Consent 
(Consent Order) and Environmental Restoration Activities, of this CRD 
for additional information.

520-5 Although a pollution prevention and waste minimization program has 
been instituted at LANL (see Chapter 4, Section 4.9, of the SWEIS), 
operation of LANL will cause the generation of waste that NNSA 
intends to safely manage as it continues to address existing waste in 
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In addition, there are 15 pueblos within a 50-mile radius of LANL. And yet the 
public hearings are to take place during pueblo feast days which assures in large 
part that many will be unable to participate. I request an analysis in the fi nal 
SWEIS with public input and review.
My recommendation is that Congress change the mission of LANL to focus on 
research and development into renewable energy such as solar and wind and 
cleanup technologies that support the environmental and public health. The 
SWEIS must include a fourth alternative that focuses on these activities. While 
DOE does not think that such a shift is possible, it is my belief that LANL must 
transition to peaceful and sustainable research.
And do I have a minute? Can I just read one person’s comment that they wrote 
on the end? So this is a letter that CCN has circulated and signed. And I would 
just like to read one person’s comment that they wrote at the bottom which is 
“Albuquerque and the surrounding region are not included in this and they should 
be given a voice and their own public hearing. Thank you.”
And I just want to thank the people in Albuquerque who did come up and say that 
we strongly feel that 60 miles is not too far to be concerned. Thank you.

520-1
cont’d

520-9

520-10

Commentor No. 520 (cont’d):  Kalliroi Matsakis
storage.  Nearly all of the stored waste at LANL consists of legacy 
transuranic waste that is stored above ground within domes in TA-54.  
Most of this waste was originally stored below grade, but was retrieved 
and placed in an above ground, inspectable configuration as required by 
the State of New Mexico.  NNSA is working to prepare all stored and 
newly generated transuranic waste for shipment to WIPP.  Shipment 
rates for 2006 have increased significantly over past years.  Refer to 
Section 2.7, Waste Management, of this CRD for more information.

520-6 Chapter 4, Section 4.3, and Appendix F of the SWEIS describe the 
results of monitoring for contamination of environmental media around 
LANL.  It is true that some contaminants are present at levels above 
applicable standards and guidelines.  Elevated levels are investigated to 
confirm the validity of the results, determine the source and extent of 
the contamination, and evaluate needed control and cleanup measures.  
Section 4.3 and Appendix F of the Final SWEIS were revised to include 
data from the 2005 Annual Site Environmental Report (LANL 2006g), 
and to include additional discussion and interpretation of the monitoring 
results.

 Chapter 4, Section 4.3 references appropriate groundwater quality 
standards.  Chapter 4, Section 4.3.1.1, was updated to include the 
revised the New Mexico Environment Department listing of impaired 
stream reaches.

 Section 5.3.1.3 states that under the Expanded Operations Alternative, 
increased discharges from the Radioactive Liquid Waste Treatment 
Facility outfall would result in about a 25 percent higher effluent 
discharge rate into Mortandad Canyon compared to the No Action 
Alternative.  Under the Expanded Operations Alternative the 
Radioactive Liquid Waste Treatment Facility effluent would account 
for only about 11 percent of the discharges into this canyon, the other 
89 percent being cooling water.  This section further states that operation 
of the new Radioactive Liquid Waste Treatment Facility would have 
beneficial impacts on surface water quality as the improved treatment 
processes reduce the contaminant concentrations in the effluent.

 As described in Section 5.8.2.3, even under the Expanded Operations 
Alternative, LANL water use would remain within its annual water use 
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Commentor No. 520 (cont’d):  Kalliroi Matsakis
target ceiling.  Section 4.8.2.3 describes the derivation of the LANL 
annual water use target ceiling quantity.

520-7 Current air sampling programs at LANL include ambient non-
radiological air monitoring, an ambient radiological air sampling 
network called AIRNET, and stack sampling for radionuclides, as 
described in Chapter 4, Sections 4.4.2.3 and 4.4.3.1, of the SWEIS.  
The Clean Air Act, Title V, operating permit includes requirements 
for monitoring emissions from sources at LANL and recordkeeping 
concerning those sources.  Although toxic and radioactive air emissions 
can potentially have detrimental impacts, the past emission levels 
analyzed and those projected for LANL would not be expected to cause 
unacceptable impacts on human health or the environment, as shown 
in Sections 4.6.1.3, 5.4.1.1, and 5.6.2.  NNSA has revised Chapter 6, 
Section 6.4, to reflect that the open burning permits have been 
withdrawn at LANL staff’s request and the associated activities have 
ceased.  Refer to Section 2.10, Depleted Uranium and the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) Facility, of this CRD for 
more information on high explosives and depleted uranium activities.

520-8 As discussed in Chapter 5, Section 5.11, no disproportionately high 
and adverse impacts on minority and low-income populations would be 
expected to result from LANL operations.  The analyses presented in 
Section 5.11 and Chapter 4, Section 4.8.1.2, used the most recent Census 
data available at the time the analysis was prepared.  In collecting data 
for the Census, the Census Bureau does not ask about the citizenship 
of respondents.  According to the Census Bureau, they expect that 
undocumented residents are among those included in their counts given 
its counting nearly every person residing in the United States.  DOE, 
and by extension NNSA, define low-income populations in terms of 
the Census Bureau’s statistical poverty level, which was used in the 
SWEIS.  Since the Draft SWEIS was published, the Census Bureau 
has released revised projections through mid-2005 for select counties 
in New Mexico, including Santa Fe County.  This information was 
compared to the data for 2000 and these more recent projections would 
not change any of the analyses presented in the SWEIS because the level 
of minority or low-income populations in the available counties did not 
change substantially from the levels reported in 2000.
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Commentor No. 520 (cont’d):  Kalliroi Matsakis
520-9 In addition to LANL’s primary mission of supporting the Stockpile 

Stewardship Program, research is conducted in areas promoted by the 
commentor.  These research areas are part of current operations and as 
such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.

520-10 Selection of venues for the LANL SWEIS public hearings was based 
on past experience with LANL NEPA documents.  Although there were 
no public hearings in Albuquerque, other means of providing comment 
on the Draft SWEIS were provided.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for more 
information.
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521-1 Actions being undertaken at Lawrence Livermore National Laboratory 
are addressed in the Final Site-Wide Environmental Impact Statement for 
the Continued Operation of Lawrence Livermore National Laboratory 
(DOE/EIS-0348) (DOE 2005a), and are not within the scope of this 
SWEIS.

521-2 NNSA notes the commentor’s opinion regarding pit production.  Pit 
production at LANL supports NNSA’s mission to ensure a safe and 
reliable nuclear stockpile.  Maintenance of the nuclear weapons 
stockpile to maintain a credible deterrence is a political and strategic 
issue not within the scope of the SWEIS.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.

Thank you. My name is Stephanie Hiller and I am here from the North Bay area 
of California which is where Los Alamos’ twin facility Lawrence Livermore Labs 
is located and where plutonium is slated to be vastly increased in the near future 
despite the fact that the Department of Energy says that the facility really can’t 
handle it and so they’re going to increase it. And then maybe they’re going to 
remove it after 2014.
I would like everyone at Los Alamos and all of you, if you don’t already know, to 
realize that the quadrupling of pit production here is just part of a critical change in 
the United States nuclear policy since 2002. I don’t mean just part, I mean it is one 
part of a vast and signifi cant overhaul of United States nuclear policy.
Up until 2002 the policy of the United States after dropping the bomb twice as 
you know was deterrence, that the more we amassed, the more we could prevent 
nuclear war. And there was folly in that policy as anyone could realize. But the folly 
has exceeded itself.
In 2002, when Bush announced the new nuclear policy and in a series of 
subsequent documents that have come to light recently, joint military operations 
directives, presidential directives, Pentagon documents and so forth, there has 
been a marked change from deterrence to use.
And tactical nuclear weapons which are a third to three times, I’m not sure if 
I’m exactly right on this, but approximately the size of the bomb which leveled 
Hiroshima are now included in a triad of usable -- safe usable military weapons.
This is a really signifi cant change. And the public is completely unaware of this. 
And so apparently is Los Alamos. So this is not an academic exercise.
By making more pits, this lab and the citizens of New Mexico and the citizens of 
the United States are preparing to participate in a nuclear strike anywhere in the 
world that could easily lead to World War III or sometimes called World War IV 
and, in fact, has already been labeled and is expected to do so.
Is that really what the best and brightest American minds want to do here? It’s not 
what the people of America want. In numerous surveys the majority of Americans 
have repeatedly said they did not believe nuclear weapons should ever be used.
The use of taxpayer money to enable companies like Bechtel and their friends to 
create more bombs is a travesty of American democracy. Thank you.

521-2

Commentor No. 521:   Stephanie Hiller

521-1
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503-5 Design, procedural, and operational experiences at the Rocky Flats 
Plant formed the bases for many lessons learned that were recorded and 
used throughout the DOE weapons complex to further protect public 
and worker health and safety.  At LANL, there have been numerous 
advancements in facility design, operations, equipment, procedures, 
and training to minimize the risks to the public, workers, and the 
environment from LANL activities.  Chapter 4, Section 4.6.3, of the 
SWEIS contains a discussion of accident and safety history at LANL 
facilities.  The accident analyses included in the SWEIS consider a 
range of possible incidents that could result in the release of materials to 
the environment.  Limits on operations are included when considering 
possible incidents.  Detailed analysis is then focused on the most 
significant of those accidents based on potential consequences and 
risks.  Thus, although all accidents or failures may not be addressed 
specifically, the accidents analyzed in Chapter 5, Section 5.12 are 
expected to result in impacts that would bound those that would result 
from other reasonably foreseeable events.

503-6 This SWEIS analyzes the environmental impacts of three alternatives 
for the continued operation of LANL.  The No Action Alternative, which 
serves as the baseline, reflects decisions based on the 1999 SWEIS.  As 
shown in Chapter 3 of the SWEIS, this includes the manufacture of 
components for secondaries at the Sigma Complex and the evaluation 
of secondaries at the Chemistry and Metallurgy Research Building.  The 
mission assignments of the sites that comprise the nuclear weapons 
complex are discussed in the Final Programmatic Environmental Impact 
Statement for Stockpile Stewardship and Management (DOE/EIS-0236) 
(DOE 1996).  The Complex 2030 SEIS, as described above will analyze 
the environmental impacts of the continued transformation of the nuclear 
weapons complex as these mission assignments are envisioned to be in 
2030.

 Thank you for the extra minutes.
I haven’t read all of EIS yet. But it’s important for everybody to realize that there 
will be accidents involved in expanded plutonium operations. There already are 
accidents. And they’re important to people who work in the plutonium facility.
I recall being on an airplane with a scientist who was on his way to a job interview 
because his wife demanded that they get out of here. Eight people have been 
contaminated not too far from his work area. And she was laying down the line and 
he was getting a job interview elsewhere.
Well, that’s one type of accident. There are other kinds of accidents as well. And 
I just want to put out the -- a serious question that what’s called high reliability 
theory in risk analysis can be applicable to an operation as complex as this and 
urge you strongly to look at the alternative approach so-called normal accident 
theory, which posits a number of limits on the liability of operations and accidents. 
Accidents happened aplenty at Rocky Flats and accidents happen here as well.
I want to return to the adequacy of the process to deal with the subject matter. 
I just noticed driving up here that there is a mention in the summary of the EIS 
of a plan to be able to manufacture 50 nuclear weapon secondaries here in 
addition to pits. So, in addition to the primaries, there is a plan to manufacture the 
secondaries here in New Mexico on a comparable scale.
Well, this is new to me. And I try to understand what’s happening here. This raises 
the question of whether or not we understand everything that is involved, all of 
the connected actions that are involved in pit production here. And some of these 
connected actions may be planned and others may just be held in reserve as 
contingency.
So all of you who are involved in the EIS process may be working very hard to try 
to get it right and everything. But you are not -- it’s certain that you’re not getting 
complete information from the programs.
The question is what degree of withholding is there and what contingencies are 
there that the programs themselves are not fully cognizant? At STRATCOM in 
2003 there was a discussion of small builds of special weapons.
Los Alamos briefed Congress in 1999 in a classifi ed briefi ng on small builds of 
special weapons. John Emily spoke of small builds of special weapons in the 
state of laboratory address in approximately 1991. In the federal budget, there is a 
mention of bays and cells at Pantex for the assembly of small builds.
I think we have to look carefully at the possibility that what is being done here may 
-- there may be another part to this iceberg. And it may be as I said partly planned 
and classifi ed or partly a contingency which could be put into operation later which 
all the good-hearted people might not know about now.

503-5

503-6

Commentor No. 503 (cont’d):   Greg Mello (comments continued from page 3-898)
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503-7 NNSA recognizes that in light of electronic capabilities now available, 
commentors would like the references to be available on the Internet.  
For security reasons, NNSA exercises caution when making decisions 
about posting documents on its website.  Consistent with established 
practice, NNSA made the Draft LANL SWEIS and the reference 
material available for public review in DOE Public Reading Rooms in 
Los Alamos, Santa Fe, and Albuquerque.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for additional 
discussion.

503-8 The TA-54 Area G performance assessment and composite analysis 
undergoing a periodic update.  That update must undergo a thorough 
technical review before it is released and made available to the 
public.  Until it is completed, the existing document remains valid.  
In accordance with DOE’s Order 435.1, the results of the updated 
performance assessment and composite analysis will be used to ensure 
the continued safe disposal of low-level radioactive waste in Area G.

So I guess the idea that -- I mean returning to the Elizabeth metaphor about Linton 
Brooks making this vote party line or mixed candidates, it’s a kind of travesty of a 
democratic decision. We can’t even know some of the most fundamental aspects 
of what we are supposedly discussing here.
Because of things like this, as many of us have seen in last week in widely 
reported newspaper accounts, trust in government is plummeting in this country. 
The question is how badly is Los Alamos Laboratory going to hurt itself with this 
process.
No one trusts Los Alamos outside the county and I’m not sure that that many 
people trust Los Alamos Labs inside the county. It behooves the laboratory and 
the county government as well as the citizens to try to tease apart this process to 
the maximum extent well beyond the requirement of law because of the nature of 
what’s being decided.
What Kalliroi said about the reference documents of the EIS is an extremely 
important point. It would be very important to get those electronically to folks. 
This whole discussion is taking place in a context in which the information 
fl ow from Los Alamos Lab has been constricted over a number of years to an 
unprecedented level.
Maybe some of you know that for a long time the public reading room was actually 
behind the razor wire fence and no member of the public could actually go to it. 
Then the people who were assigned to give documents to the public were actually 
not empowered to do that.
And then the security people who had to vet whether those documents could go 
out were reassigned. You could spend your life trying to get basic documents. 
You can’t get an LAUR. That means unrestricted circulation at Los Alamos 
unrestricted. You can’t get those documents from the Los Alamos library anymore, 
from the lab library. You have to order them from NTIS.
So I would say that there’s been a systematic attempt to damage the context in 
which this discussion was on. Anyway that’s just my way of background. So this 
particular process is itself damaged by the damage to that context.
Now, a couple of seconds to tally those comments. The performance assessment 
for Area G is not available to the public. It’s long overdue by DOE’s -- by the 
standards of DOE’s own quarters. The cognizant DOE offi cial in Albuquerque is 
unable to acquire a copy of this document, the person who is supposed to review 
it.
The Citizens Advisory Board is unable to acquire a copy of this document. The 
management of Area G has been transferred from the environmental part of the 
laboratory to the pit production part of the laboratory because as we hear some 
people in the environmental management group are not happy with the whole 
concept of permanent disposal of nuclear waste here in Los Alamos County.

503-6
cont’d

503-7

503-8

Commentor No. 503 (cont’d):  Greg Mello (comments continued from page 3-898)
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503-9 NNSA notes the commentor’s concerns about the balance between 
environmental cleanup and the production of low-level radioactive 
waste requiring disposal.  Decisions about environmental restoration 
for any contaminated site will be made in accordance with established 
regulatory standards and processes, including those of the New Mexico 
Environment Department for the Consent Order that was entered into 
in March 2005.  Volumes of different types of waste may be generated 
from environmental restoration depending on these regulatory decisions.  
Waste management activities at LANL are addressed in several places 
within the SWEIS, including Chapter 2, Sections 2.4.12 and 2.4.14, 
Chapter 4, Section 4.9, and Chapter 5, Section 5.9, of the SWEIS, and 
portions of the SWEIS appendices.  NNSA expects that solid wastes, 
hazardous wastes, and mixed low-level radioactive wastes from 
environmental restoration would be disposed of in offsite disposal 
facilities and that transuranic wastes would be disposed of at WIPP or its 
replacement facility.  Disposal of low-level radioactive waste may occur 
partly in onsite and partly in offsite disposal facilities, depending on the 
volumes that may be generated from environmental restoration and other 
LANL activities.

503-10 NNSA recognizes the presence of volcanic, seismic, and geologic 
features in and around LANL, as discussed in Chapter 4, 
Sections 4.2.2.2 and 4.2.2.3, of the SWEIS, and has ongoing studies 
to update the large base of research in this area.  The studies described 
below are focused on continuous improvement in the understanding of 
the seismic setting at LANL.  An update to the seismic hazard analysis 
was completed in 2007.  Seismic activity at LANL is described in 
Chapter 4, Section 4.2.2.3, and in the 2007 seismic hazard analysis 
report (LANL 2007).  The estimated human health impacts from 
postulated facility accidents at LANL, including earthquakes, are 
described in Chapter 5, Section 5.12, and Appendix D, Section D.4.  
These sections also include a discussion of the significance of the 
updated understanding of seismic hazard from the 2007 seismic hazard 
analysis report.

 The new geological information in the 2007 seismic hazard analysis 
report has been interpreted as indicating that the seismic hazard at LANL 
is greater than previously understood.  The relevance of the seismic 
hazard to facility accidents will undergo a rigorous and thoughtful 

When we talk about cleanup here, we have to always -- it’s not really the greatest 
word to use because of the continued disposal which has come up several times. 
So the question is are we cleaning up or are we dirtying or polluting. It’s kind of a 
race.
And the seesaw -- I don’t know whether we’ve ever gone into the positive side of 
this ledger. Now, there’s a Consent Order and there is dirt being dug up. I don’t 
know whether that volume of earth, the contaminated material being removed is 
-- comes up to what is disposed every year at Area G permanently. So cleanup is 
kind of a euphemism.
The seismic analysis is also very important, and Kalliroi brought that up also. 
It’s been pending for a long time. And there are two components, two separate 
analyses which are very important to understand the implications of the plans 
discussed in the SWEIS.
One is the seismic driver. There have been very large earthquakes here in Los 
Alamos, a Richter magnitude of seven according to Los Alamos Lab. These 
earthquakes will knock down most of the buildings in Los Alamos. There 
have been three of them since the end of the Pliocene according again to the 
laboratory’s seismologists.
Now, we don’t have anything written on this which the rest of us can get or which 
Roger at the Monitor can get. And we need that report. Years have gone into it. 
Dozens of people have worked on it. And it should be an ingredient in this EIS.
The second component is what is the engineering response of the building 
structures to these seismic drivers. How many buildings here at the lab are going 
to fall down. What about the Sigma Complex, for example, an older building which 
is necessary for the pit production mission.
Now, Chuck Pergler mentioned the billion dollar commitment to pit production 
through the chemistry and metallurgy research replacement building. But, in 
order for the CMRR to be really useful, PF-4, a main plutonium facility, has to be 
upgraded. And quite possibly the Sigma Complex has to be ungraded or even 
replaced.
So the question is are we -- is there an attempt to rush the commitment of the 
nation to pit production here which will entail really a lot of expense, not just a 
billion, maybe 2 billion in ancillary facilities. And we won’t know until we get the 
seismic analysis, the two reports of the seismic analysis.
I guess the last comment is not long ago I spoke to the Los Alamos County 
Council. One of the other speakers was a mental health practitioner consultant to 
the county here. Previously I had heard a presentation by the medical director of 
Los Alamos lab.

503-9

503-10

503-11

503-10
cont’d
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Both of those presentations pointed to depression and stress as the highest 
environmental health problems here in Los Alamos County. The presentations to 
the county council said that the most signifi cant health problem as she saw it in 
Los Alamos County was attempted youth suicide which she said is rampant in Los 
Alamos.
Now, is this in the EIS. We have to look at these inchoate secondary impacts. We 
have to look at the effect on the community. And we may not be fully able to get it 
in a table with numbers. But we need to look at it carefully.
Suicide levels of female radiation workers have historically been high at Los 
Alamos, elevated more than ten times the national average according to the lab. 
We need to get this stuff out there and talk about it because it affects the quality of 
life here in this community and in this region.
And I beg you not to rush past all of this and just treat the EIS process as just a 
wicket you have to get through as soon as possible because the result of that will 
be harm for everybody. Thank you.

evaluation to determine what, if any, changes are needed for planned 
and existing facilities.  In the interim, the LANL contractor will develop 
justifications for continued operation which will be reviewed by NNSA, 
and, if deemed technically acceptable, will provide a basis for continued 
safe operation of facilities.

 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns 
and take into account the most current seismic information would be 
prepared to address a comprehensive set of accident risks. The results 
of these safety studies would be incorporated into facility design and 
operations to ensure protection of the health and safety of workers and 
the public.

503-11 The nuclear facilities at LANL are designed to withstand an earthquake 
of a specified magnitude congruent with their intended function.  Over 
the years, based on new seismic information, NNSA has evaluated 
the survivability of LANL buildings and structures and implemented 
mitigation measures, as necessary, in terms of structural upgrades, 
reduction of hazardous materials inventory, or replacement of the 
structures to reduce the potential for harm to the workforce and the 
public.

 The Chemistry and Metallurgy Research Building mentioned by 
the commentor provides a good example.  Under the No Action and 
Expanded Operations Alternatives of the SWEIS, the Chemistry and 
Metallurgy Research Building would be replaced with new structures 
that would fully meet seismic design standards for a nuclear Hazard 
Category 2 facility.  Current operations in the Chemistry and Metallurgy 
Research Building have been limited commensurate with the structural 
integrity of the building.  Appendix G, Section G.7, of the SWEIS, 
includes an impacts assessment for the Plutonium Facility Complex 
Refurbishment Project to address facility upgrades, but significant 
structural upgrades have not been identified as necessary.  The project 
comprises life-extension, not structural, subprojects.  There are currently 
no plans to perform seismic upgrades to the Sigma Facility; however, 
over the long term, many of the capabilities and operations of the Sigma 
Facility would transition to the Radiological Sciences Institute addressed 

503-12

503-13
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in Appendix G, Section G.3; as indicated in Section G.3.2.2, the Institute 
would have both Hazard Category 2 and 3 structures.  The accidents 
analyzed in the SWEIS used specified earthquake magnitudes, beyond 
which structure failure was assumed.  Chapter 5, Section 5.12, presents 
the estimated human health impacts from postulated facility accidents, 
including earthquakes.

503-12 NNSA agrees that suicides are terrible losses and affect the quality of 
life for all in the community.  The Council on Environmental Quality 
NEPA regulations require that EISs evaluate environmental impacts 
of major Federal actions.  In 1983, the U.S. Supreme Court ruled 
(Metropolitan Edison Co. v. People Against Nuclear Energy, 460 
U.S. 766) that “psychological effects” are not included among the 
environmental impacts required to be analyzed in EISs.

503-13 NNSA notes the commentor’s concern regarding implementation of 
NEPA.  NNSA considered the comments provided on the Draft SWEIS 
and as described in Section 1.4 of this CRD, made changes to the 
SWEIS to improve the environmental impacts analysis.  As discussed 
in Chapter 1, Section 1.4, of the SWEIS, the environmental impacts 
identified in the SWEIS are among the factors that the Administrator 
will consider when making decisions on the level of operations and the 
implementation of projects discussed in the SWEIS; other factors that 
will be considered include programmatic need, schedule, security and 
safety concerns, and cost.

Commentor No. 503 (cont’d):  Greg Mello (comments continued from page 3-898)
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Hi, I’m Chris Mechels, I’m retired from the laboratory. I didn’t plan to speak tonight, 
but I tried to do my homework. And I fi nd I can’t really do my homework because 
I was trying to get the DOE documents, some of the environmental assessments 
that are referenced in this SWEIS, and I can’t fi gure out where to get them.
They’re on the DOE web site, but they’re locked out, I mean they’re password only. 
I mean I’m very surprised. Once upon a time on the DOE site you could actually 
get the environmental assessments. Now, you can’t.
My question is what the hell is going on. And, if Elizabeth is around, what the hell 
is going on? You’re referring to environmental assessments and we can’t get to 
them. They’re on your bloody web site, but you’ve got to have a password.
So please tell us where we can get this stuff. If you’re going to lock out the DOE 
web site, then you better tell us where we can get them if we are to make an 
intelligent comment.
We’ve got a few days left. So please, Elizabeth, if you’re around, please tell us 
where we can get this environmental assessment because we can’t get them from 
where we used to. Thank you.

Commentor No. 522:   Chris Mechels

522-1 NNSA recognizes that in light of electronic capabilities now available, 
commentors would like the references to be available on the Internet.  
For security reasons, NNSA exercises caution when making decisions 
about posting documents on its website.  Consistent with established 
practice, NNSA made the Draft LANL SWEIS and the reference 
material available for public review in DOE Public Reading Rooms in 
Los Alamos, Santa Fe, and Albuquerque.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for additional 
discussion.

522-1
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I really want to thank the court reporter. Without her I wouldn’t have known a thing 
about what was going on. But I do want to say something about nuclear waste. 
There are a 103 nuclear power plants in this country. They have a lifetime too just 
like everybody and every other thing. It’s like 35 years and now they’re pushing it 
up to around 50 years.
At the end of the lifetime of a nuclear power plant, you have to get rid of the whole 
thing. Massive, massive amounts of nuclear waste, highly radioactive nuclear 
waste.
Los Alamos isn’t talking about this. They even want to build more nuclear power 
plants. Supposedly the new ones will be better and safer than the ones that are 
now in operation. What are they going to do with this massive amount of material?
I think that’s an impact that exceeds every other kind of environmental 
assessment. What are you going to do with the nuclear waste from 103 nuclear 
power plants?
One other thing. No one is secure unless everyone is secure. We cannot threaten 
the world with our bombs. Deterrence is a failure. Families don’t live that way and 
nations shouldn’t get along that way. We have to learn the golden rule, peace on 
earth goodwill to men, treat everyone as you want to be treated.
So it’s the only way we’re going to solve this conundrum. Thank you again for 
letting me speak a second time.

Commentor No. 505 (cont’d):   Ed Grothus (comments continued from page 3-901)

505-2 The disposition of radioactive waste generated by commercial nuclear 
power plants is not within the scope of the SWEIS.  Note that low-level 
radioactive waste from commercial nuclear power plants is not disposed 
at LANL but at licensed facilities outside the State of New Mexico.  
High-level radioactive waste from commercial nuclear power plants 
is planned to be disposed at Yucca Mountain in the State of Nevada.  
LANL activities do not generate high-level radioactive waste; the waste 
generated by LANL activities is described in Chapter 5, Section 5.9, of 
the SWEIS.

505-2
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Commentor No. 502 (cont’d):   Astrid Webster (comments continued from page 3-897)

I’m Astrid Webster. And I wish it noted in the record that not one person at this 
small forum spoke up in favor of nuclear pit production. The other is that nuclear 
deterrence is like eating ice cream to prevent obesity. Thank you.

502-2 502-2 NNSA notes the commentor’s statements.
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 NNSA notes the speaker’s remarks.

Commentor No. 523:   Dave Thompson

I’m Dave Thompson. And I’m speaking as a citizen. I just want to make an 
announcement. I’m very active as those of you in the audience know me in the 
Los Alamos Committee on Arms Control and International Security. We have been 
working for 20 years on the problem of arms reduction and how to eliminate the 
nuclear threat.
I just wanted to announce that we’re going to have a major public meeting in 
September at the United Church on the topic of -- with a laboratory speaker. And 
on the topic of the issues surrounding the possible pit production and plutonium 
disposition in general.
We also -- a couple of us hope to be at the county fair with a table for the other 
people, an information table to discuss these issues with anyone that would like to 
discuss them and our long term proposals for reducing nuclear arms. Thank you.
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 Thank you, all of you who have come so far to hear our testimony.  And let me 
say, very quickly run down a few points.  I believe that this EIS process is a 
continuation and an abridgement of the failed modern pit facility environmental 
impact process, which was a national process that provided a great deal more 
possibilities for input around the country on pit production, and this process is 
being foisted here on New Mexico with just three days of public hearings, in 
what is the poorest, practically, state in the country.  I think this is being done to 
get this through during the existing administration, and to get it through before a 
consciousness of debt in this country rises to the level that this type of expense 
becomes more and more problematic.  Because of the debt situation, essentially 
all the expanded alternative activities are -- will be fi nanced out of public debt.  So, 
what we’re talking about is borrowing money to build these, what looks like, a very 
large Christmas stocking of projects at Los Alamos National Laboratory.  If you 
have read this, you see that they want to tear down a lot of existing facilities which 
have been perfectly adequate until this moment, at least they’re being -- I mean, I 
haven’t heard that they are inadequate -- and they would like to replace them with 
brand new facilities, hundreds of thousands of square feet per project, and there 
are several such projects.
I want to correct the idea that this EIS involves a lot of cleanup.  Now, maybe it 
does and maybe it doesn’t, but disposal takes place all the time at Los Alamos 
National Laboratory, permanent disposal.  Cleanup is a -- is a -- something 
that proceeds by fi ts and starts.  There is -- it’s -- I think it’s quite deceptive or 
confusing for the expanded operations alternative to have expanded nuclear 
weapons activities in many forms, especially pit production, and to also put in that 
alternative expanded cleanup for two reasons.  First, it submerges the real policy 
choices between cleanup and increased nuclear weapons.  And there is no way 
that there can be money to do those things at the same time.
So, in the analysis, the expanded operations alternative may cover the impacts 
of the pit production by blending them with impacts which are actually imaginary 
from cleanup that no one really has the money to do or intent to do.  So it’s very 
important that Elizabeth said that Linton Brooks can pick and choose projects 
from within these alternatives.  And I would suggest that these alternatives be split 
apart so that the real alternatives facing the country can be brought out in starker 
relief, and the policy content of the EIS would come more to the surface.
Another alternative which should be here is to wait.  There is no rush to do any 
of these projects.  There’s no rush to produce plutonium pits.  There’s no rush to 
replace existing buildings with new buildings, fancier buildings, and we ought to 
wait while we are accumulating, even if you really, really like nuclear weapons, we 
are getting data on the longevity of nuclear weapons, a great deal of information 
every year through accelerating aging experiments.  So the present value of these 
expenditures could be tremendously decreased by postponing these expenditures 
into the future.  So if we could wait 10 or 20 years to produce -- to make a pit 
factory, the present value of that investment, the difference would be really huge 
and of importance, great policy importance.

Commentor No. 600:   Greg Mello
600-1 As discussed in Chapter 1, the LANL SWEIS focuses on operational 

levels at LANL for the next 5 years; there is no intent to substitute 
the LANL SWEIS for analyses that would be conducted to make 
programmatic decisions regarding the future of the nuclear weapons 
complex.  In October 2006, NNSA issued a Notice of Intent to 
prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 
(71 FR 61731).  This notice announced plans to prepare a supplemental 
EIS to assess the environmental impacts from the continued 
transformation of the nuclear weapons complex, a national process such 
as that referred to by the commentor.  In the Notice of Intent, NNSA also 
announced the cancellation of plans to prepare a supplemental EIS for a 
modern pit facility.  Refer to Section 2.4, Modernization of the Nuclear 
Weapons Complex, of this CRD for additional discussion.

600-2 LANL’s infrastructure is deteriorating to the point of jeopardizing its 
long-term ability to fulfill its stockpile stewardship mission.  Many of 
the current structures in use at LANL are 20 to 50 years old.  A large 
percentage of the LANL workforce is located in facilities that are 
reaching the end of their useful lives and would require major upgrade 
investments to meet future mission needs and ensure the health and 
safety of LANL employees.  Older structures were not built to current 
structural (including seismic), health, safety, and security standards; nor 
can they be easily or economically retrofitted to meet these standards 
or to accommodate present day office electronics, communications 
equipment, or heating and cooling systems.  If these buildings are not 
replaced, they would eventually need to be shut down for safety reasons 
and their missions would be compromised.  Additional discussion is 
included in Appendix G of the SWEIS, under Purpose and Need.

600-3 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives 
and explains why activities to comply with the Consent Order are 
included only in the Expanded Operations Alternative.  Chapter 1, 
Section 1.4 states that the NNSA Administrator could choose to 
implement the alternatives either in whole or in part, and that NNSA 

600-1

600-2

600-3

600-4
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Let’s see -- the Congress is the one who makes the decisions about this, not 
Linton Brooks.  That’s very important.  Now, from perspective of the NNSA 
employees, that’s how they think of it but, in fact, it’s Congress who funds these, 
especially the House of Representatives.  This is a very controversial set of 
projects which the House of Representatives has called absurd and irrational.  So, 
people who oppose expansion of pit production are in very good hands because 
it’s Republicans in the House that are using this language, especially in the House 
Appropriations Committee, but those bills have been ratifi ed by the entire House, 
which is not particularly specifi c as I --
So, another important point -- so, we want to bring our concerns after these 
hearings and after this NEPA process directly to Congress.  Don’t be satisfi ed with 
providing input to the executive branch only, because that’s where good ideas can 
go to die right now.  So, we have to bring these concerns to Congress.
It’s very important that the underlying documents that this EIS refers to be 
available to the public.  This process is taking place in a backdrop of opacity and 
lack of transparency from the DOE for a very long time, about any of the policy 
issues involved in any of the underlying documents.  Even the citizen’s advisory 
board, my experience is if you say one thing which is critical of the Department of 
Energy, you get dropped from their E-mail.  And I haven’t gotten an E-mail from 
them in months.
Now, I want to in the remaining minute or two, I want to say something about 
economic impact.  The choices in this Environmental Impact Statement entail 
economic choices for the country, and while people may think that jobs come here 
to Rio Arriba County as a result of the lab, and they’re right in that, I think about 
a 175 million dollars comes to Rio Arriba County from the lab, but it comes with 
a price.  There’s more federal jobs, more federal money pouring into Rio Arriba 
County from nonmilitary-related sources, and when we put our vote for nuclear 
military spending, it’s a vote against these other forms of spending which are 
actually the predominant forms of spending, federal spending in Northern New 
Mexico.  So it’s a vote to impoverish ourselves.
The average American household is spending about $7,600 on military matters 
each year now.  This represents an immense opportunity cost for the country.  
There is no way we can lift our people out of poverty, get the education we need 
or the healthcare we need while we are supporting the military to the tune of over 
$7,000 per household.
And so we have to look at those kind of distributed socioeconomic costs.
And for the other counties, Rio Arriba County is the most military-dependent 
county in the hinterland of Los Alamos.  For the other counties it’s really extreme.  
Taos County is vastly more infl uenced by nonmilitary federal spending than 
military federal spending.  Thank you, very much.

intends to implement actions necessary to comply with the Consent 
Order regardless of whether it implements other actions analyzed for 
the Expanded Operations Alternative.  Refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD for more information.

 Impacts resulting from activities related to implementing the Consent 
Order are evaluated in Chapter 5 and Appendix I, and summarized 
in Chapter 3, Table 3–19, and the Summary.  The SWEIS has been 
revised so that where relevant, impacts associated with Consent Order 
implementation are clearly distinguished from other potential impacts of 
the Expanded Operations Alternative.

600-4 NNSA has recently completed a series of pit lifetime studies and has 
concluded that degradation of plutonium in nuclear weapons will not 
affect warhead reliability for a minimum of 85 years, as discussed in 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of 
this CRD.  The weapons laboratories, including LANL, will annually 
re-assess plutonium in nuclear weapons.  Since LANL has the only 
operational capabilities in the DOE Complex for producing certified 
pits, LANL must have, at least in the near term, the responsibility of 
producing these pits in limited quantities so that the Nation can maintain 
a safe and reliable nuclear weapons stockpile.  The LANL SWEIS 
analyzes a production rate of up to 80 pits per year as a bounding 
scenario to provide NNSA flexibility in being able to meet its stockpile 
stewardship obligations and to give the U.S. future flexibility to meet 
changing global geopolitical threats.  NNSA is analyzing its long-term 
vision of a more efficient nuclear weapons complex, which includes 
a consolidated plutonium center or a consolidated nuclear production 
center, in the Supplement to the Stockpile Stewardship and Management 
Environmental Impact Statement – Complex 2030 (Complex 2030 SEIS).  
Refer to Section 2.4, Modernization of the Nuclear Weapons Complex, 
of this CRD.

600-5 NNSA made the Draft LANL SWEIS and reference material available 
for public review in DOE Public Reading Rooms in the general vicinity 
of LANL, including those in Los Alamos, Santa Fe, and Albuquerque.  
See Section 2.2, National Environmental Policy Act (NEPA) Process, 

600-4
cont’d

Commentor No. 600 (cont’d):  Greg Mello
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of this CRD for more information.  Comments regarding Citizen’s 
Advisory Board are not within the scope of this SWEIS.

600-6 While the dollar amount varies, local DOE activities directly and 
indirectly account for more than one-third of employment, wage and 
salary income, and business activity in the Tri-County area, as described 
in Chapter 4, Section 4.8.1.6, of the SWEIS.

600-7 NNSA notes the commentor’s statement regarding the funding priorities 
of the U.S. Government.  The U.S. Congress and the President are 
responsible for determining the funding level for government programs.  
This SWEIS evaluates the environmental impacts of the alternatives for 
continued operation of LANL.

Commentor No. 600 (cont’d):  Greg Mello
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My name is Michelle Peixinho.  It’s Portuguese.  I am Tau from the Philippines.  I 
grew up in Manila and Honolulu.  I have lived in Chimayo with my family for six 
years now.  And before we moved here, I was living in Las Vegas, Nevada, so I 
learned a lot, quite a bit about nuclear weapons and nuclear weapons production.  
I lived for a few years with my family in a little town called Tecopa, California, just 
across the California border, which is directly downstream of Yucca Mountain, 
and because of that I learned a lot about nuclear waste and the problems that 
we have in our country about dealing with the waste that we have produced, that 
is, particularly waste coming out of nuclear power production, which I think is yet 
unresolved to this day.
I think that for me, I have three children.  I am a worrier, and I am extremely 
concerned about my ability to grow food and my ability to feed my kids, my ability 
to be able to draw water out of the ground and feel good about drinking it.  I am 
worried about this stuff, and I worry about it every day.  Every single day.  So, I 
came here thinking that I was going to be among my peers and I do see many of 
my peers here, but my neighbors aren’t here.  A lot of my clients that I work with 
aren’t here.  There’s nobody that I see who are parents from my children’s school 
who are here.  This is a very, very small group of people from Rio Arriba County.  
And I don’t -- I -- this is not enough for -- of a voice.  So I don’t know if you can 
maybe seek out more, because this is not enough.
So, I am concerned here with what I see on page 10 of this document.  I just 
opened it up, and all these -- for this expanded operations.  I mean, you are 
looking at from 38,000 cubic yards of low level, it goes up to 881,000 cubic yards.  
That’s just one of these -- and there are several pages of types of waste that 
comes out of this expanded operations.  So I am concerned about where that’s 
going to go, because I feel like I have lived at the end of the nuclear waste cycle, 
and whether it goes to Nevada, whether it goes down to Southern New Mexico, 
whether it stays right here, it doesn’t matter, because it’s all the same water.  It’s 
the same hydrologic cycle that we all depend on, and that makes me worried.
So, I just wanted to bring attention to that right there because there’s lots of it here, 
lots of different kinds -- chemical waste from 19,000 low end it goes up to 129,000.  
Where’s that going to go, you know? And how can I, you know, keep my kids from 
having to deal with that.
And the other issue that I learned at Yucca Mountain in dealing with is it is the 
longevity of this waste.  It’s not just like trash and you throw it away and it’s done.  
This stuff will be here for whatever, hundreds -- 250,000 years.  I don’t know the 
number.  I’m not a scientist, you know, but it’s not going to go away, so how many 
generations exactly is that? And how are we accountable to those generations? 
How do you look at the intergenerational impact of these genetic changes that 
happen because of this radiation that’s affecting us? I sit on the Maternal Child 
Health Council of Rio Arriba County and our issue now is obesity, and I raised my 
hand to my peers there and I said, hey, what about thyroid problems? We have 

601-1 The estimates for operational waste generation are based on projections 
in the 1999 SWEIS, which were increased as necessary in the SWEIS 
based on actual generation rates and recent waste generation forecasts.  
The projections for waste generated by routine operations are designed 
to be conservative, providing an upper bound by which impacts may be 
measured.  In addition, much of the waste projected for the Expanded 
Operations Alternative is attributable to remediation actions; the actual 
amount generated will depend on future regulatory decisions by the 
State of New Mexico.  As such, the estimates of waste generation 
are conservative and actual generation rates may not approach the 
projections.  All wastes are stored onsite, primarily at TA-54, and 
managed protectively until disposed.  The disposal facility is selected 
based on the type of waste.  At LANL, some low-level radioactive waste 
is disposed onsite at TA-54.  Other radioactive wastes are transported 
offsite for disposal.  For example, transuranic waste is disposed at 
WIPP, which is regulated by both the New Mexico Environment 
Department and the Environmental Protection Agency.  Hazardous 
waste is sent to offsite commercial facilities for treatment and disposal.  
All disposal facilities are designed and operated in accordance with 
standards developed specifically for the waste type accepted.  Refer 
to Sections 2.7, Waste Management, and 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of 
this CRD for more information related to this comment.

601-2 As the commenter notes, radioactive waste can remain hazardous 
for many years.  Radioactive wastes generated at LANL include 
transuranic and low-level radioactive waste (including mixed low-level 
radioactive waste); high-level waste is not generated at LANL but 
would be disposed of at Yucca Mountain.  See the response to Comment 
no. 601-1.

Commentor No. 601:   Michelle Peixinho

601-1

601-2
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a huge obesity issue in our county.  We have a huge suicide issue in our county.  
We’re top in the nation.  We have a huge drug problem, we’re top in the nation.  
You are sitting right here in Rio Arriba County, and these are our problems.  How 
is all this money that is our money that we pay into, to go into this, going to help 
solve our daily problems? And then, to top that off, you got to turn on the news 
and watch how nuclear weapons are causing people to kill each other.  Hand to 
hand.  They are not even fi ghting with nuclear weapons, but they’re fi ghting over 
nuclear weapons.  They’re already dying from nuclear weapons, you know what 
I’m saying? It worries me.  I worry about it sick.  I cry about it, you know, and I’m 
sure that you guys understand, because I think we’re all in the same page about 
it.  We’re all human beings.  And that’s -- that’s how I feel about it.  We’re human 
beings, and at some point we would have to say, well, why do we want to be a 
community that continues to endorse and stand by while our country continues to 
develop these nuclear weapons, points fi ngers at all these other countries to say, 
you can’t develop these nuclear weapons, and these huge wars are happening 
over it.  We’re hypocrites.  We’re Americans and we are hypocrites.  And I’m an 
American.  I’m not talking about somebody else.  I’m talking about me.  I’m a 
taxpaying American.  I’m standing up here and I’m a hypocrite, you know, and I 
feel crappy about it.  I don’t want to feel like that, you know.
So, those are my feelings about it, and I appreciate you all taking the time to listen 
to it.  And I am going to try to write out, you know, my feelings about it.  I don’t 
know how I can get more of my neighbors involved.  I am pretty darned sure that a 
lot of them didn’t even know this was going to be happening, so how is it that we’re 
really truly going to get people’s opinions and take away the economic factor of the 
fact that people have to work at Los Alamos because they have to make a living.  
People can’t fi nd good jobs in Espanola, in Rio Arriba County.  People can’t fi nd 
good jobs.  If you want to make more than 20 bucks an hour, if you want to have 
benefi ts, you want to have a retirement plan, you better work at LANL, you know.  
And I can’t blame anybody for that, so I don’t blame people for that.  But they 
have to have an opinion about it outside of their work, you know, outside of their 
economic situation.  How are we going to seek out that opinion, you know?
So, anyway, I appreciate you guys listening to me, and thank you.

Comment side of this page intentionally left blank.

Commentor No. 601 (cont’d):  Michelle Peixinho
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Hi, everybody.  My name is Trish Doherty and I’m actually English.  I was born in 
England.  I have been 30 years in this country.  I’m still based in New York City, 
and I had a great privilege of purchasing a piece of land in Chimayo just recently 
-- two years ago, actually, and I’m in the process of moving over here.  And I’m 
extremely, extremely, extremely upset and concerned that LANL wants to produce 
more plutonium pits.  I am so amazed.  Thank you.
I am asking decision makers to come with great wisdom, to see with great vision, 
to be accountable to all future generations.  We are at a turning point at this time 
on the earth.  This is the time to apply great intelligence of the human being.  I am 
100 percent against Los Alamos National Lab producing more nuclear weapons, 
more pits per year, more transportation of waste, more health concerns and more 
toxic waste.  I have to wonder what makes you think you can take the future of 
this beautiful place in New Mexico into your own hands and endanger all life for 
thousands of years to come.  It only takes one mistake, one accident, one fi re, one 
terrorist attack, one earthquake -- Los Alamos stands on three fault lines -- to set 
off a catastrophic accident beyond words.
Have you ever seen the movie showing the deformed, lifeless disabled children 
lying helplessly in beds their entire lives, the victims of Chernobyl? They would 
have been normal children.  You are playing with a gamble that is unacceptable.
The SWEIS document fails to address several issues.  It is not a viable document, 
so why do we keep referring to it? There is no real health assessment.  The 
cleanup has not been addressed -- and I realize you spoke about it a little bit 
earlier -- but it has not been made a priority.  There have been no comprehensive 
health studies done near the nuclear facility.  How do I know as a person coming 
here that my health will not be adversely affected by contamination in the air, 
the water, the soil and the food? It is a fact that plutonium was found that can be 
traced isotopically in the sediments of the Rio Grande at Cochiti.
It is a fact that a produce sample, a plum from this area, was found to be high 
in americium, a substance which is the product of radioactivity.  It is a fact 
that already 822 acre fi elds of industrial waste is being discharged into the 
canyons every year.  Apparently you say the canyons are dry.  But water comes 
sometimes, as it has this summer, and spreads that waste into our sacred soil and 
our sacred water.
It is a fact that there are records of higher cancer rates in Los Alamos County.  I 
have questions about if I want to move here.  I happened to have a hair analysis 
test in 2004, because I have some lead in my body, and I took another test a 
year later to check if the lead had gone down.  My uranium levels, which were no 
problem in 2004, had gone over what is an acceptable level.  Now I wasn’t here 
all that much between 2004, 2005, but I was on my land, my sacred, beautiful 
land, for a few weeks, and I was drinking my well water.  And I have been told that 
there’s natural uranium here.  So all I’m saying is, we don’t know, and are there 

Commentor No. 602:   Trish Doherty
602-1 NNSA notes the commentor’s opposition to the increased production of 

plutonium pits, and resulting transportation of waste, health concerns, 
and generation of additional waste.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for information 
related to the need for pit production.  Chapter 5 of the SWEIS 
evaluates the potential environmental, health, and safety impacts of 
continued operation of LANL under the three proposed alternatives.  
These analyses demonstrate that LANL can continue to operate safely 
under any of the three alternatives, including the Expanded Operations 
Alternative, which proposes an increase in pit production.  NNSA and 
the LANL contractor work to decrease the chance that any type of 
accident could take place and to minimize the impacts of any accident.  
Chapter 5, Section 5.12, of the SWEIS presents an analysis of potential 
accidents at LANL including individual facility accidents, a wildfire, 
and a seismic event.  Although it is not a part of the NEPA process, 
safety documentation that analyzes the potential for a wider range of 
accidents is developed for each nuclear facility.  This documentation 
identifies safety features and practices to minimize the results of likely 
accidents, whatever the cause, before operations begin or continue in the 
facility.  With regard to the terrorism concern raised in this comment, 
DOE gives high priority to the safety and security of all its facilities. 
Security and potential acts of sabotage are integral considerations in the 
designs and operating procedures for new and existing DOE facilities.  
Chapter 4, Section 4.6, has been revised to include additional discussion 
of the measures taken to protect assets at LANL from terrorist activities.  
As discussed in Chapter 5, Section 5.12.6, the impacts of terrorist action 
are considered in a separate classified appendix to the SWEIS.

602-2 Chapter 4, Section 4.6.1, of the SWEIS provides detailed information 
on cancer mortality and incidence rates in New Mexico and all counties 
surrounding LANL.  This data, along with the final LANL Public Health 
Assessment, issued on August 31, 2006, by the U.S. Department of 
Health and Human Services, Agency for Toxic Substances and Disease 
Registry, shows that, “…there is no evidence of contamination from 
LANL that might be expected to result in ill health to the community,” 
and “…overall, cancer rates in the Los Alamos area are similar to cancer 
rates found in other communities” (ATSDR 2006).  Chapter 4, Table 4–
26, shows that some cancer rates in Los Alamos County are lower than 

602-2

602-3
602-2
cont’d

602-4

602-2
cont’d

602-1

602-1
cont’d
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any tests being done to fi nd out about this.  How are your uranium levels? How are 
your uranium levels? Do you know is anyone testing?
Uranium levels in toxic levels lead to kidney disease.
There is an alternative to this plan to increase nuclear weapons production, which 
is not, I don’t believe stated, that is highly intelligent, deeply wise and sustainable.  
That would be to convert Los Alamos National Laboratory into a research center 
on climate change, just a small problem that our society is facing right now.  And 
renewable energies, that is intelligent.  And sustainable agriculture, which is 
helping to keep our earth strong and healthy for future generations and for all life 
on this beautiful, beautiful planet.  This would be an investment in the future of our 
children, and the many generations to come, as well as nature, wildlife, and would 
honor the total interconnectedness of all life.
In terms of referring to what was said earlier, I would defi nitely, out of the options 
presented, would choose the cleaning up and reduction of explosions.  And of 
course, to these more environmentally friendly solutions.  Thank you.

Commentor No. 602 (cont’d):  Trish Doherty
the national average and some are higher, which is typical of any area.  
Natural uranium concentrations in and around LANL are higher than in 
other parts of the country.  LANL monitors for uranium concentrations 
in groundwater, surface water, soil, and sediment as shown in 
Appendix F which presents detailed environmental surveillance 
data for radioisotopes and chemicals in groundwater, surface water, 
sediment, and soil in and around LANL.  Refer to Section 2.6, Offsite 
Contamination, of this CRD for information about the report of 
americium-241 in a plum sample in Dixon, New Mexico.  Examination 
of the data indicates that this was likely a false positive finding.  The 
discussion also describes how LANL staff limits releases to the air and 
outfall discharges from current operations to levels within the regulatory 
limits to protect public health and the environment.

602-3 There have been some detections of plutonium at some stream 
sampling locations, including those furthest downstream from LANL 
(see Chapter 4, Section 4.2.3.1, of the SWEIS), but statistically they 
cannot be differentiated from regional plutonium levels that came from 
atmospheric fallout.  Nonetheless, in order to minimize any potential 
releases, the LANL contractor maintains a program of continuous 
improvement in plutonium management to minimize any future releases 
and cleanup or isolate legacy plutonium in the environment.

602-4 As described in Chapter 5, Section 5.3.1, of the SWEIS, the Expanded 
Operations Alternative would discharge about 267 million gallons 
(1,011 million liters or 819 acre-feet) of treated industrial wastewater 
into the canyons at LANL.  Effluents from LANL facilities are 
discharged in accordance with a National Pollutant Discharge 
Elimination System permit that establishes limits on the volume and 
quality of the discharge.  As discussed in Chapter 4, Section 4.3.1.2, 
over the past 6 years, LANL has a very good record of complying with 
permit conditions.  Under all alternatives, NNSA would continue to meet 
permit conditions designed to protect water resources at LANL.  Most of 
the treated effluent discharged to the canyons infiltrates into the ground 
before it leaves LANL property.  These effluents do not normally flow 
directly into the Rio Grande; surface waters may reach the river a few 
times a year during large precipitation events.  NNSA has programs 
in place to monitor stormwater to minimize the offsite transport of 
contaminants.

602-5

602-2
cont’d
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Commentor No. 602 (cont’d):  Trish Doherty
602-5 Cessation of NNSA’s core mission activities in support of NNSA’s 

Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  Therefore, ending 
these activities at LANL is not being considered in the SWEIS.  In 
addition to performing these activities, however, research is conducted 
at LANL in areas promoted by the commentor.  These research areas 
are part of current operations and as such are included in the SWEIS as 
part of the No Action Alternative.  These activities would continue to 
be conducted at LANL regardless of the alternative selected.  Refer to 
Section 2.3, Alternative Missions, of this CRD for more information.
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Hello.  My name is Regina Wheeler.  I’m representing  Los Alamos County Local 
Government, and we just wanted to let you know that we are reviewing the LANL 
SWEIS draft and will be submitting written comments.  Thank you.

Commentor No. 603:   Regina Wheeler

 NNSA notes the speaker’s remarks.
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I’ll be brief.  Honestly, fi rst comment I have on this is that I would like to formally 
protest this process, echoing what Mr.  Mello said.  This format of three hearings 
here in Northern New Mexico is not even close to being adequate to address the 
enormity of this proposal.
Increasing our pit production is a huge problem.  It’s the wrong way for us to go.  
I’m a general contractor in the area and, you know, the capitalist side says, oh, 
great, money coming in.  This is, you know, a chance for us all to put money in our 
pockets.  But this is the wrong way to go about it, because ultimately our natural 
beauty here, our children, all the things that are the real important things are going 
to be sacrifi ced for a very short-term gain.
And so, like my wife had said, we worry about these things for our children.  
We live within sight.  We see your porch lights, for those of you who work at 
the lab, from our home.  We look across at what you’re doing there and we’re 
downwind from you.  And we would like you to know that, that we survive from 
this land here and we want to continue to.  And if our lakes and our rivers are 
contaminated, that’s going to make all the living things have shorter lives, and 
that’s unacceptable.  So, that’s the fi rst thing that I was wanting to say.
Another issue before it got into general contracting here, I worked in water 
remediation.  I think there’s some big problems with the test wells that are around 
the site, the way that they’re being drilled, the way that they are tested, with small 
amounts of water being pulled up, sometimes a gallon or so being pulled up at 
one time.  It’s not going to represent anything, especially as time goes on.  If you 
drill and you use, you know, the drilling products, the different types of clays, the 
bentonite clays, they’re going to clog up your groundwater movement, and also 
clog up the fi lters in those test wells.  So, I think we’re being fooled.  And you 
know, like I said, I worked in groundwater remediation.  It’s kind of a joke.  A lot of 
people who were in the oil industry are making good money on that now, but we 
can’t get it clean once it’s contaminated.
So, okay, we’re monitoring.  What next? Say we fi nd it’s moving faster, like we 
found around the Nevada test site? They said it would take, you know, thousands 
of years for it to move a half a mile, and within a few years of these test wells being 
put in, there were some of them put in improperly, we found that the radioactive 
waste was migrating much more quickly.  So as we look, you know, as water 
becomes more and more precious every moment, we are going to see that what a 
huge mistake we have made.
So when you make more pits, when you go from 20 to 80, that’s a huge problem 
for our future generations.  And we can’t do it, you know.  We are either going to 
stop by consciousness and by the right thinking, or it’s going to stop when we just 
can’t survive anymore.  And you know, I just can’t understand why we put that on 
our children’s children and our great-great-great-grandchildren.  That’s just wrong-
minded, you know.  And not only us as humans, but all the living things.  Our lives 

Commentor No. 604:   Mateo Peixinho

604-1

604-2

604-3

604-4

604-2
cont’d

604-1 NNSA notes the commentor’s statements regarding the format of the 
public hearings conducted for the Draft LANL SWEIS.  Selection of 
venues and the format for the hearings were based on past experience 
with LANL NEPA documents.  NNSA reviewed and considered all 
public comments received on the Draft LANL SWEIS.  Responses to 
public comments are in this section of the CRD.  Major changes from 
the Draft SWEIS are summarized in Section 1.4 of this CRD.  All 
technical changes are denoted with a sidebar in the Final LANL SWEIS.  
Some of these changes were made in response to public comments.

604-2 NNSA notes the commentor’s opposition to increased pit production.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for additional information.  Chapter 5 of the SWEIS 
evaluates the potential environmental, health, and safety impacts of 
continued operation of LANL under the three proposed alternatives.  
These analyses demonstrate that LANL can continue to operate safely 
under any of the three alternatives, including the Expanded Operations 
Alternative, in which the pit production rate could increase to up to 
80 pits per year.

604-3 NNSA notes the commentor’s concern related to offsite contamination.  
LANL operations are designed to keep the release of chemicals and 
radioactive materials well within regulatory limits designed to protect 
public health and the environment.  Refer to Section 2.6, Offsite 
Contamination, of this CRD for more information related to this 
concern.

604-4 NNSA agrees that some of the LANL monitoring wells were improperly 
installed for the purposes for which they were intended.  More than half 
(52 percent) of the well screens evaluated in the Well Screen Analysis 
Report (LA-UR-05-8615) (LANL 2005c) produce water quality 
samples that are not significantly impacted by residual drilling fluids.  
For those well screens that have been impacted by residual drilling 
fluids, LANL staff initiated a program to rehabilitate the R-Wells 
that may be producing suspect groundwater monitoring results.  This 
program is described in the Workplan for R-Well Rehabilitation and 
Replacement (LA-UR-06-3687) (LANL 2006e).  Refer to Section 2.5, 
Water Resources, of this CRD for responses to comments regarding well 
construction and groundwater monitoring.
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are already being curtailed by nuclear contamination, you know, cancer rates and 
all these things.
Again, you know, I am here talking to this microphone.  I don’t feel that the 
Department of Energy has any intentions, whatsoever, of taking our public 
comments and utilizing them in their decision-making process.  I think that this 
is a total farce.  And I want to make sure that that’s in the record and issue my 
grievance against my government and protest against that.  So, thank you very 
much and have a good evening.

Comment side of this page intentionally left blank.

604-1
cont’d

Commentor No. 604 (cont’d):  Mateo Peixinho
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My name is Jean Nichols, and I don’t even know where to begin.  I am also 
outraged that this process is just a very short comment period when it took a year 
and a half to come up with this Site-wide.  It’s -- it’s right during August when, 
you know, a lot of people are on vacation and it’s the Indians’ feast days and, you 
know, we’re just like, you know, everybody else said, and here it is in a sports 
plex, which goes to show that we’re just being made a sport of.  And then it’s 
on Nagasaki Day, when we should never more be considering dropping nuclear 
weapons.  We should not be making more pits.  There’s no reason for one more 
pit, let alone 80.  And I understand this is just a coverup for the next step, which 
will be 450 pits a day -- a year, you know, as another Rocky Flats.
So, I am representing not just myself.  I mean, like we said, there aren’t very many 
of our neighbors here, but I represent a group called United Neighbors, and it’s all 
of us in Northern New Mexico, and all the people in Penasco, and all the people in 
Dixon and everybody -- you know, when you consider Site-wide, you really have 
to go -- the site is everybody downwind and everybody downwater.  You have to 
take into account all of our health studies which are not being done.  I mean, I go 
to the clinic and I say, have there been health studies? Way too many people have 
cancer.  Way too many people.  I just found out about a family in Ojo Sarco the 
other day who, he worked at the lab.  He came home and he washed his clothes 
in the -- in with the diapers of the family, and the whole family had cancer.  And 
they had cancer to the extent where they couldn’t even donate body parts because 
every part of their body was riddled with cancer.  We’re not even studying that.  
We’re an experiment.
She spoke about the plums that had been studied, and these plums that were 
tested with americium that came from my neighborhood, and whoever did 
the test told the people where the plums are growing, don’t feed these to your 
grandchildren.  And yet, you know, we’re trying to live here, and people are trying 
to come and grow, and grow organic things.  And we just want to live, you know.  
I don’t have any hard feelings against individual people who work at the lab.  I’m 
trying not to.  You know, I think you are misinformed and, you know, we’re all into 
tunnel vision.  And this whole Site-wide Environmental Impact Statement, it is.  
It’s premature.  I mean, right now we’re just glimpsing the very tip of the melting 
iceberg with these rains that are coming now.  So the fact that we are -- we are 
going to see more and more fl ash fl oods going down these canyons, picking up 
this waste, carrying it to the Rio Grande, and we’re also not taking into account 
the seismic activity.  I understand that there’s a study is due out in 2006, so why 
we’re not waiting for that study and basing this Environmental Impact Statement 
on those results? It’s just -- it’s absurd.  You know, it’s so absurd that I think we’re 
all suffering from posttraumatic stress syndrome and that we really -- that’s why 
it’s so hard for people to come to these hearings.  They hear nuclear and they just 
go blank.  They don’t want to even think about it because it is unthinkable, and it’s 
asking us to accept the unacceptable every day in our lives and it’s not right.

Commentor No. 605:   Jean Nichols

605-4

605-1

605-2

605-3

605-1 NNSA notes the commentor’s concern that there was insufficient time 
to comment on the Draft LANL SWEIS.  Responding to requests 
for additional review time, NNSA extended the comment period 
from the original 60 days to 75 days.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for additional 
discussion.

605-2 NNSA notes the commentor’s opposition to pit production.  The 
Expanded Operations Alternative proposes to produce a maximum 
of 80 pits per year.  NNSA has announced its intent to prepare 
a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 (DOE/
EIS-0236-S4) to analyze the environmental impacts from the continued 
transformation of the nuclear weapons complex by implementing 
NNSA’s vision of the complex as it would exist in 2030 (71 FR 61731).  
Any change in pit production rate envisioned by NNSA would be 
evaluated in the Complex 2030 SEIS.

605-3 Chapter 4, Section 4.6.1, of the SWEIS provides detailed information 
on cancer mortality and incidence rates in New Mexico and all counties 
surrounding LANL.  This data, along with the final LANL Public Health 
Assessment, issued on August 31, 2006, by the U.S. Department of 
Health and Human Services, Agency for Toxic Substances and Disease 
Registry, shows that, “there is no evidence of contamination from LANL 
that might be expected to result in ill health to the community,” and 
“…overall, cancer rates in the Los Alamos area are similar to cancer 
rates found in other communities” (ATSDR 2006).  Table 4–26 shows 
that some cancer rates in Los Alamos County are lower than the national 
average and some are higher, which is typical of any area.  Refer to 
Section 2.6, Offsite Contamination, of this CRD for information about 
the report of americium-241 in a plum sample in Dixon, New Mexico.  
Examination of the data indicates that this was likely a false positive 
finding.  The discussion also describes how LANL staff limits releases 
to the air and outfall discharges from current operations to levels within 
the regulatory limits to protect public health and the environment.

605-4 NNSA is following the Consent Order that addresses cleanup of the 
canyons to levels that are protective of human health.  Decisions 
about clean up of sites subject to the Consent Order will be made by 
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There’s a whole lot of other things with the air and the water and the cleanup, and 
the only one -- you know, only the expanded alternative has any kind of cleanup to 
it.  We need a cleanup fi rst before we even think of any of these alternatives.
I didn’t come prepared at all, so, you know, I am going to try to think about it more 
and actually write out a, you know, some statements.  But right now I’m just, 
like, so overwhelmed by the contradictions here, and the fact that, you know, we 
can’t be doing this.  They never said how much any of this is going to cost.  Yes, 
it comes out of our public debt.  Well, how much? How much we’re talking here? 
You know, 3,000,000,000? 83,000,000,000? Whatever the cost is, any time you 
deal with nuclear substances, however much you are spending on it, you can -- 
you can multiply that by at least 29, because if you are talking about the cancers 
and the cost of the medical and the people down line and the cleanup and the 
-- everything else, not to mention the lack of respect that we now have in the world 
for even doing this.
Nuclear weapons are illegal on an international level, and we should listen to that 
and -- you know, we are telling Iran they can’t even develop nuclear weapons 
sometime in the future, and then we’re going to make more here? Excuse me.  No.

605-5

605-6

605-7

Commentor No. 605 (cont’d):  Jean Nichols
the New Mexico Environment Department.  In addition, NNSA 
operates a monitoring program (described in Chapter 4, Section 4.3.1.5, 
of the SWEIS) to detect contamination that has resulted from past 
practices.  NNSA evaluates and takes corrective action for occurrences 
of contamination in groundwater and surface waters at LANL, in 
accordance with applicable regulations and agreements.  NNSA 
recognizes that LANL is a geologically-active area and has investigated 
the seismic risk to facilities, operations, and the public.  An update to 
the seismic hazard analysis was completed in 2007.  Seismic activity 
at LANL is described in Chapter 4, Section 4.2.2.3, and in the 2007 
seismic hazard analysis report (LANL 2007).  The estimated human 
health impacts from postulated facility accidents at LANL, including 
earthquakes, are described in Chapter 5, Section 5.12, and Appendix D, 
Section D.4.  These sections also include a discussion of the significance 
of the updated understanding of seismic hazard from the 2007 seismic 
hazard analysis report.

 The new geological information in the 2007 seismic hazard analysis 
report has been interpreted as indicating that the seismic hazard at LANL 
is greater than previously understood.  The relevance of the seismic 
hazard to facility accidents will undergo a rigorous and thoughtful 
evaluation to determine what, if any, changes are needed for planned 
and existing facilities.  In the interim, the LANL contractor will develop 
justifications for continued operation which will be reviewed by NNSA, 
and, if deemed technically acceptable, will provide a basis for continued 
safe operation of facilities.

 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns 
and take into account the most current seismic information would be 
prepared to address a comprehensive set of accident risks. The results 
of these safety studies would be incorporated into facility design and 
operations to ensure protection of the health and safety of workers and 
the public.

605-5 NNSA does not consider compliance with the Consent Order to be 
optional, and is not linking Consent Order compliance with decisions 
about pit production; proposed new projects or activities; increased 
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Commentor No. 605 (cont’d):  Jean Nichols
operational levels; or waste generated from other LANL activities.  
Chapter 1, Section 1.3, of the SWEIS defines the three alternatives 
and explains why activities to comply with the Consent Order are 
included only in the Expanded Operations Alternative.  Chapter 1, 
Section 1.4, states that the NNSA Administrator could choose to 
implement the alternatives either in whole or in part, and that NNSA 
intends to implement actions necessary to comply with the Consent 
Order regardless of whether it implements other actions analyzed for 
the Expanded Operations Alternative.  Refer to Section 2.9, Compliance 
Order on Consent (Consent Order) and Environmental Restoration 
Activities, of this CRD for more information on environmental cleanup.

605-6 NNSA notes the commentor’s concerns regarding the costs of LANL 
operations.  The cost of implementing any of the alternatives is not 
within the scope of this SWEIS, which focuses on evaluating potential 
environmental impacts of operations at LANL.  As noted in Chapter 1, 
Section 1.4, of the SWEIS, the environmental impacts of the proposed 
actions will be considered by the NNSA Administrator along with other 
factors such as cost, programmatic considerations, and schedule in 
making decisions.

605-7 The national and international debate on the proliferation of nuclear 
weapons is not within the scope of the SWEIS, which focuses on 
the environmental impacts of alternatives for continued operation of 
LANL.  It should be noted that the United States is a world leader in 
nonproliferation initiatives and is currently reducing the Nation’s nuclear 
stockpile in compliance with treaties that have been signed.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.
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I used to come to these meetings as a public health professional representing the 
American Public Health Association, the New Mexico Public Health Association.  
Also, I served as an offi cer, and I realized this was not about public health.  This 
is not about anything except an insanity that has gripped our government.  I can’t 
believe that we’re here on Nagasaki Day.  I’m glad Jean raised it.  This should be a 
day of refl ection of what happens.  We are in the time period where a lot of people 
around the world are grieving over the United States’ use of nuclear weapons on 
innocent civilians in Hiroshima and Nagasaki.
So, I have a couple of points I want to make.  One is, abolish nuclear weapons 
world wide.  That is the goal.  And I want to quote a very dear friend Winona 
Leduke, who said, everything we do has to be by mom’s rules.  You know, mom’s 
rules, you can’t make another mess until you clean up your fi rst mess.  Let’s talk 
after this is cleaned up, which no one knows how to do, will cost more than the 
1,000,000,000,000-plus dollars we have spent in this country alone on nuclear 
weapons.  And I want to take the rest of my time with all of us for a moment 
of silence, and I want the timekeeper to actually make sure it’s okay.  And this 
moment of silence is for the Navajo uranium miners who died getting the raw 
uranium out of the ground.  It doesn’t just get to Los Alamos with no human 
contact.  For the workers across the United States and the other countries who 
have died and are dying from being involved in nuclear weapons complex.  For 
the one-second victims of Hiroshima and Nagasaki, several hundred thousand 
people that were vaporized, along with their buildings, in one second.  I did take a 
pilgrimage to Hiroshima in 2004 and brought ash from the Cerro Grande fi re that 
fell in my garden and put it in the river at ground zero as just my own personal 
asking of forgiveness for what has happened.
I want a moment of silence for my neighbors, current and former lab workers, 
dead, barely dead and somewhat alive.  And I would like someone to notify us 
when the remainder of my time is done.  Thank you.

Commentor No. 606:   Carol Miller

 NNSA notes the speaker’s remarks.
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My name is Andrew, and I have a family that’s really involved in nuclear issues.  
Both my parents met in the Air Force when -- Hill Air Force Base, where my father 
helped design the navigation system for the Minuteman II intercontinental ballistic 
missile.  And then my brother has gone on to work for Essex in St.  Louis, where 
he helps make fi ghter jets which are used to deliver all kinds of weapons.  So I 
think it’s really important, too, that I actually grew up in Omaha, right next to Offutt 
Air Force Base, which used to be the Strategic Air Command, and is now the 
Strategic Nuclear Command.  And it seems like it was always in the back of my 
mind that, you know, nuclear weapons were all around me, they were really close, 
and that the people who push the button are just, you know, 30 minutes away from 
me.  And it was always kind of in the back of my mind and kind of scary.
And so, I come here today with a couple of things.  The fi rst is, I really don’t think 
plutonium pits are needed.  No one has really explained what they would be 
used for, other than maybe these new fl exible nuclear weapons, which I think the 
fl exible response is just code word for more usable nuclear weapons that could be 
actually used.  That’s kind of scary.  And it’s really ominous for something like this 
to happen on a day where I get discuss -- on Nagasaki Day.  It has been 61 years 
since the nuclear weapon was used, yet people want to start making weapons 
that can and should -- and they say they should be used, because they want small 
weapons, maybe even -- you know, I have seen reports of suggestions to build 
even one kiloton nuclear weapons, and that’s just ridiculous, you know.  So why 
do we need more pits? We’re signing all these international treaties to get rid of 
nuclear weapons.  Why do we need more of them, you know?
We don’t have Russia anymore as a threat.  And there are accidents and 
miscalculations that happen every day.  The Jupiter II intermediate range ballistic 
missiles we used to have in Italy? They got struck by lightening on four different 
occasions and actually armed themselves.  You know, things like that happen.
In 1995, after the cold war, the United States and Norway, fi red off a research 
rocket, and Russia’s failing early warning system declared it as a nuclear attack on 
Russia.  Yeltsin was woken up in the middle of the night.  He had given the codes 
and was 30 seconds from fi ring the weapons, from what most people think, and 
decided against it at the last minute.  That was after the cold war, you know.  That 
was just a few years ago.  That could happen to us at any moment.  There’s no 
reason to make that more possible.
So, you know, in this SWEIS people are talking about safety and, you know, we 
drove by Los Alamos Nuclear Labs today and saw, you know, big safety signs.  
But, you know, what is safe about nuclear weapons; right? Safety to most people 
means acceptable risk; right? It doesn’t mean that there is nothing happening.  
Safe doesn’t mean that no one is getting hurt.  Safe, according to most people, 
means that less people are getting hurt.  You know, enough people that’s okay.  I 
don’t think it should be okay.  I don’t think it’s safe for anyone to be getting hurt.  

Commentor No. 607:   Andrew Culp

607-1

607-2

607-1 NNSA notes the commentor’s statements regarding the need for 
plutonium pit production.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

607-2 NNSA notes the commentor’s concerns regarding the use or detonation 
of nuclear weapons; however, the use or detonation of nuclear weapons, 
whether purposefully or by accident, is not within the scope of the 
SWEIS, which focuses on the environmental impacts of the alternatives 
for operations at LANL.
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But this report shows that if we expand production, more people will get hurt.  And 
it will be workers, people who have to work really hard jobs and go in there and 
do work that they probably should not have to do, but they have to put food on the 
table for their families, so they’re going into work every day, and they’re the people 
who are on the front lines having to face this kind of contamination threat, and that 
is just unacceptable for plutonium pits that aren’t needed?
And why is this statewide? You know, I grew up in Omaha.  I had to deal with 
problems like this every day.  This shouldn’t be a statewide issue.  I have friends 
from where I grew up who I know would really love to comment about this, but they 
don’t have $400 to get plane tickets and a hotel and everything to come out here 
for these three days after reading the document that came out just a few days ago, 
the thousands of pages.  You know, these people don’t have time to do all this.  
It’s just being rushed.
I’m offering you one solution.  That’s all I’m offering right now.  It’s just wait.  You 
know? Wait and actually listen to people, because the statistics and the studies 
in this report are fl awed.  People can’t get the documents, some of the DOE 
documents.  They don’t even know the secondary research that’s backing this 
up.  They cannot access any of the information, and even if they wanted to, they 
cannot pour through those pages and pages of research and decode all this really 
complex scientifi c information, kind of mull it over, and come to one of these three 
hearings in New Mexico, you know, and just days after it’s happened.  So just wait.  
There’s plenty of time.  What do we need new pits for, anyway?

607-3

607-4

607-5

Commentor No. 607 (cont’d):  Andrew Culp

607-3 NNSA notes the commentor’s opposition to plutonium pit production.  
Chapter 5, Section 5.6.3, of the SWEIS presents the analysis of all 
three alternatives in terms of worker health including the Expanded 
Operations Alternative, which would include expanded production of 
pits at LANL.

607-4 For people in other locations or who were otherwise unable to attend 
the hearings, NNSA provided a number of other ways that they could 
comment on the Draft SWEIS.  NNSA included information in the 
July 7, 2006, Federal Register notice announcing availability of the 
Draft SWEIS; in letters transmitting the document to interested parties; 
and in advertisements in Albuquerque, Santa Fe, Española, and Los 
Alamos newspapers on how to submit comments on the Draft SWEIS 
by U.S. mail, email, and a toll-free phone line.  Refer to Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for 
more information.

607-5 NNSA notes the commentor’s concern that there was insufficient time 
to comment on the Draft LANL SWEIS and on the availability of the 
reference documents.  Responding to requests for additional review 
time, NNSA extended the comment period from the original 60 days to 
75 days.  While electronic copies of all references were not available, 
hard copies were available in DOE Public Reading Rooms in Los 
Alamos, Santa Fe, and Albuquerque.  See the response to Comment 
no. 607-4 above.  As stated in Chapter 1, the ability to produce certified 
plutonium pits is needed so that NNSA can meet its mission of stockpile 
stewardship responsibilities.
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Okay.  There’s a reason they call me the world’s tallest peace activist.  Anyway, 
my name is Will, and I am a graduate of the University -- I’m sorry. 
Thank you.
My name is Will, and I’m a graduate of the University of California Santa Cruz, 
class of 2004.  And I think it’s pretty clear that within this process of evaluating the 
Site-wide Environmental Impact Statement, that whatever comments are made 
here aren’t going to be heard by those in power.  Linton Brooks doesn’t really care 
what I have to say.  So with my comments what I’m hoping to achieve is to connect 
with at least some of you here, and hopefully contribute something valuable to 
your efforts in opposing plutonium pit production at the Los Alamos lab.
Now, when I was a UC Santa Cruz student I learned in my third year there that the 
University of California manages both the Los Alamos National Laboratory and the 
Lawrence Livermore National Laboratory, Los Alamos’ sister facility in Northern 
California.  And I was at a point in my life where I had come to actually think that I 
had something wrong with me.  I thought I was crazy, because issues like nuclear 
weapons, issues like global warming, other issues that are confronting the safety 
of people, the safety of the environment, that are threatening the future of our 
planet were treated as normal by most people I was around, and I had so much 
trouble understanding that, I thought I must be crazy for caring so much when I 
learned about these issues.
And learning that the University of California is involved with production of nuclear 
weapons and research on nuclear weapons was actually a very helpful and 
healing process for me, because the University of California is pledged offi cially 
to supporting open inquiry and supporting education for the benefi t of the future.  
And I realized when I learned that the University of California was actually actively 
supporting proliferation of nuclear weapons, that that was a lie and that was a 
myth, and based on learning about that myth, I began to question a lot of other 
myths that I had been fed, and I realized that it is normal to be concerned about 
the future right now.  It is very normal to speak out and express concern about the 
future.
And so, the reason I am here is that I became a nuclear disarmament activist 
as a student at the University of California.  I now work full-time as a nuclear 
disarmament activist, and I came here all the way here from Santa Barbara, 
California, because I want to be here in solidarity with all of the people here in 
this community, and all of the people who live downwind from nuclear weapons 
production here, who are speaking out based on their concern for the future, 
and I want to point out that there is no such thing as safe production of nuclear 
weapons.  That is a complete corruption and perversion of the term safety.
And I also want to point out that if you look at the record of plutonium pit 
production in particular in this country, which I have studied a bit, the Rocky Flats 
nuclear weapons fl at in Colorado produced plutonium pits for over 40 years, and it 

Commentor No. 608:   Will Parrish

608-1

608-2

608-3

608-1 NNSA strives to meet the spirit and intent of the NEPA public comment 
process in accordance with Council on Environmental Quality 
regulations (40 CFR Parts 1500 to 1508) and DOE implementing 
procedures (10 CFR Part 1021).  Responses to comments received on the 
Draft LANL SWEIS are included in this CRD, and where appropriate, 
revisions were made to the Final LANL SWEIS.  NNSA will issue 
its decisions regarding pit production and other proposed operations 
at LANL in a Record of Decision issued no earlier than 30 days after 
publication of the SWEIS.  While NNSA is responsible for making 
decisions for the direction and implementation of program objectives to 
meet missions assigned to it by Congress and the President, Congress 
and the President are responsible for funding these initiatives.

608-2 NNSA notes the commentor’s opinion regarding the safety of nuclear 
weapon production.  As noted in Section 2.13, Recommendations of the 
Defense Nuclear Facilities Safety Board, of this CRD, safe operation is 
an intrinsic part of the activities proposed and analyzed in the SWEIS.  
Nonetheless, NNSA anticipates the possible occurrence of operational 
accidents or natural events and analyzes the impacts of potential 
accident scenarios as part of the NEPA Compliance Process so that this 
information can be part of the decisionmaking process for a proposed 
action.  Chapter 5 of the SWEIS provides detailed environmental 
impacts from all operations at LANL including pit production-related 
activities.  Also refer to Section 2.6, Offsite Contamination, of this CRD.

608-3 NNSA notes the commentor’s concerns regarding the Rocky Flats Plant 
and environmental contamination.  NNSA strives to conduct activities 
at LANL in a safe manner that is protective of workers, the public, and 
the environment.  NNSA and its operating contractors have internal 
organizations dedicated to safe operation of its nuclear facilities.  DOE 
has issued regulations, standards, and guidance for nuclear facility 
operation including requirements for performance of safety evaluations 
and risk assessments which become the basis for facility operating 
parameters.  These regulations and standards of operations help reduce 
the likelihood of accidents.  LANL operations are not comparable 
to those at the Rocky Flats Plant.  LANL uses newer facilities and 
technology, has a much lower level of pit production, employs improved 
operational controls and management practices, and is subject to 
additional independent oversight.  Refer to Section 2.12, Comparison 
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was actually raided by the FBI in 1992 and then shut down because it had become 
so unsafe there.
There are communities -- people I know, people I’m friends with in doing this 
work, who live in communities that have been -- that’s been demonstrated to have 
as much radioactivity as areas of Hiroshima and Nagasaki, Japan.  And that’s 
not a local issue.  That’s an issue that affects all of us.  Radioactive toxins affect 
everyone on this planet, and they also embody exactly the type of direction we 
should not be headed in collectively in this society.
And so I thank everyone here for their commitment for stopping the production 
of new plutonium pits.  I vow to do whatever is in my power to support you in that 
effort.  And I also want to take this time to strongly support reconsidering this 
entire, quite frankly, sham of a public comment process.  I think that this process 
needs to play out in a much different way, and that Congress, fi rst of all, needs to 
have oversight over the fi nal decision about what happens at Los Alamos.  What 
happens here affects people everywhere, not only in this country, but all over 
the world.  And Linton Brooks should not be the sole person deciding what gets 
-- what happens with this Site-wide Environmental Impact Statement.  Thank you 
very much.

608-3
cont’d

608-1
cont’d

Commentor No. 608 (cont’d):  Will Parrish
to Rocky Flats Plant, of this CRD for more information.  The impacts 
projected in Chapter 5 of the SWEIS indicate that operations would be 
conducted in compliance with environmental regulations designed to be 
protective of the public and the environment.  In addition, as discussed 
in Appendix I of the SWEIS, activities are being pursued to address 
environmental contamination from earlier operations at LANL.  Refer 
to Section 2.6, Offsite Contamination, and 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of 
this CRD for additional information.
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Hello.  I’m Christy Escobar, and we’re here representing  University of California.  
And I’m sorry if any of this is a little repetitive, because we all kind of have the 
same idea.  But -- okay.  Good evening.  We are here representing the Coalition 
to Demilitarize Education.  We are students and recent graduates of three 
University of California campuses and the University of Missouri, Kansas City.  
We appreciate the opportunity to speak here tonight, and we’re excited to be 
continuing our education by learning from everyone’s public comments, as well as 
by talking individually with many of you.
We are here tonight as the University of California Weapons Inspectors.  The UC 
has managed the Los Alamos National Laboratory since its inception.  We believe 
the nuclear weapons industry is extremely destructive, and we have come all the 
way from California because we are ashamed by our University’s involvement with 
it.  We believe that we have a special responsibility to speak out about the activity 
the Los Alamos Laboratory engages in.
Let the record show that we, as representatives of the UC, do not believe there 
is any safe way to produce weapons of mass destruction or the radioactive 
components.  Nuclear weapons are not environmentally safe.  They signifi cantly 
detract from social programs, and they diminish national security.
Specifi cally in regards to the plutonium pit production proposed in this Site-wide 
Environmental Impact Statement, we think that this is a particularly dangerous and 
unwise idea.  Plutonium pit production is quite simply bad for both human health 
and respective surrounding communities.  As Will mentioned earlier, at the Rocky 
Flats Nuclear Weapons Lab in Colorado, the last facility in the United States to 
engage in large-scale pit production, there are now many communities located 
downwind that have been measured to be as radioactive as Hiroshima in Japan.  
Cancer is an epidemic there.
There’s no such thing as safe plutonium pit production, and we will not stand by as 
our university endorses it.
Ultimately, we don’t believe that any community under any circumstances should 
have to suffer under the effects of nuclear weapons production.  We thank you for 
listening.

Commentor No. 609:   Christy Escobar

609-1 609-1 NNSA notes the commentor’s opinions regarding the safety of LANL 
operations.  NNSA strives for LANL to be operated in a safe manner 
that is protective of workers and the public, and in compliance with 
Federal, State, and local requirements.  The environmental and human 
health impacts associated with the alternatives for continued operation 
of LANL are presented in Chapter 5 of the SWEIS and summarized 
in Summary Table S–5.  NNSA also notes the commentor’s concerns 
regarding the Rocky Flats Plant and environmental contamination.  As 
discussed in the response to Comment no. 608-3, LANL operations are 
not comparable to those at the Rocky Flats Plant.  Refer to Section 2.12, 
Comparison to Rocky Flats Plant, of this CRD for more information.
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Hi.  My name is Kalea Matsakis, and I want to make it clear that I’m speaking on 
behalf of myself and not on behalf of any organization.  And I want to talk a little 
bit about my experience with the SWEIS, because I started reading it about, I 
guess, three weeks ago.  And it’s been a really diffi cult and confusing process 
for me, mostly because I just don’t understand how some of these decisions are 
being made.  But actually, I’m going to step back a minute and talk about when I 
got the notice for this SWEIS, and I saw that the public comment hearings were 
on Nagasaki -- one of them was on Nagasaki Day, and they were all on this 
week.  And I didn’t understand how it was possible -- I didn’t believe myself that 
I remembered the date correctly, and I had to go check with my coworkers, but I 
was right, it is August 9th that we dropped the bomb 61 years ago on Nagasaki, 
Japan.  And I realize that -- is it just that you didn’t know, or were you just unaware 
of the history to the point where you would schedule a hearing for this date? 
Because that’s how it felt to me.  I mean, it couldn’t be blatant disrespect.  But it 
seemed as though it was just not being aware of the history, which is something 
that I felt while reading the document.  Because you don’t tell me what any of these 
things are, and I’m sorry that I’m not addressing the crowd.  I really want to take 
this opportunity to discuss my frustrations with the people who are present here.  
And it’s just that you don’t tell me what these experiments are.  I don’t understand 
what a criticality test is in support of, what dynamic experiments are, why you are 
detonating depleted uranium in the open air.  I don’t understand this when I’m 
reading this.  And I would really like to ask the purpose of these experiments that is 
included.  And I think that that might help address some of this lack of awareness 
that I saw in the scheduling of the hearing. 
But then again, I mean, I started to think, maybe someone did know, and maybe 
this was sort of a way to open up a conversation about the historical impacts of our 
nuclear weapons production and to really bring in remembrance and recognition of 
what we have done into this discussion -- into this discussed proposed activities.  
And I think that that would be a really positive thing, if that’s the way that this 
meeting was going.
However, I don’t know, because when I came yesterday and I started to talk to 
some of the people, who were running the hearings, and I asked whether or not, 
you know, Nagasaki Day was going to be addressed today, I was told with a raised 
eyebrow, it’s ironic, isn’t it? And I thought, well, yes, it is.  But it’s also not like that.  
It’s serious as well.  And I was given the impression that it be would addressed in 
an offi cial way, that there would be some offi cial recognition of the day.  However, 
coming in today I asked about this again, and I was told that that might be a 
violation of the separation between church and state.  And I personally feel 
disrespected by that comment.  And I actually felt disrespected by a lot of things in 
this process.
I felt disrespected by the fact that the comment period began before I received 
the document, and I do work for an organization which is -- you know, we should 

Commentor No. 610:   Kalea Matsakis

610-1

610-2

610-1 NNSA notes the commentor’s concerns regarding the use of certain 
terms and the need for definitions of those terms in the SWEIS.  While 
it is not possible to provide extensive detail about the individual 
experiments in a site-wide environmental impact statement, Chapter 2 of 
the SWEIS does present an overview of LANL activities and facilities 
including an overview of TA-18 in Section 2.4.8.  This is the site of the 
criticality experiments conducted at LANL.  Dynamic experiments are 
defined in Chapter 3, Section 3.1.3.7.  The description of hydrodynamic 
tests in this section has been revised to include the reason depleted 
uranium is used in these experiments.  Several additional terms are 
defined in Chapter 8, Glossary.

610-2 NNSA made reasonable efforts to ensure copies of the SWEIS were 
received by individuals and organizations prior to the Notice of 
Availability published in the Federal Register; however, NNSA also 
understands that some copies were not delivered in a timely manner.

 NNSA recognizes that in light of electronic capabilities now available, 
that commentors would like the references to be available on the 
Internet.  For security reasons, NNSA exercises caution when making 
decisions about posting documents on its website.  Consistent with 
established practice, NNSA made the Draft LANL SWEIS and the 
reference material available for public review in DOE Public Reading 
Rooms in the general vicinity of LANL.  Those reading rooms are 
located in Los Alamos, Santa Fe, and Albuquerque.

 To the extent possible, the most recent technical documents, including an 
update to the seismic hazard analysis, completed in 2007, are considered 
in the Final SWEIS analyses.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available, and, 
in accordance with the NEPA compliance process, the SWEIS impact 
analyses will be reviewed and supplemented as necessary based on the 
newly available information.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3, and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12, and 
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have received it before the comment period began.  And I felt disrespected by the 
fact that I consistently am unable to get the background documents, the scientifi c 
foundation.  In fact, the fi rst time I opened the SWEIS, I opened to the seismic 
page, and I couldn’t believe that the 2006 seismic study is due to be released this 
year, but was not included in the SWEIS.  You didn’t wait to release this document 
until that study was put out.
And I can’t understand why that is.  I just don’t -- I don’t understand why that would 
be -- likewise the area of risk assessment, I understand that this document has 
been requested since the Cerro Grande fi re, which burned over Area G, the low 
level nuclear waste dump at the lab, an historic waste dump that has all kinds of 
other stuff, including barrels of transuranic waste sitting above ground in canvas 
tents.  That assessment, we have been waiting for it.  It has yet to come out.  And 
you say in the SWEIS that it’s going to come out in 2006.  Again, this is a serious 
site.  I don’t understand why it’s not in the document.
Likewise, I cannot understand how this health studies are based on the ATSDR 
report, which is a report that the EPA has rejected.  I don’t see why that would be 
included with the EPA telling you that this risk assessment needs to be redone, 
why continue using it? I would actually really like this addressed in this SWEIS.  I 
don’t understand why these things aren’t being done.
And I would also, then -- so to go back, ADS, sort of like, maybe the hearings are 
scheduled on this day as a way to bring out, you know, the historical implications 
of Los Alamos National Laboratory, you know, to bring that into the discussion, to 
actually to give our voices the sort of the import of a conscience, which I don’t feel 
is in this document.
I would like to go back to the fact that these are -- these hearings are during the 
time in preparation of the days of the pueblo feast days.  There are 15 of the 
Northern New Mexico Pueblos within a 15-mile radius.  This is unacceptable for 
you to do that.
So if there is some level of wanting to have voices heard, why is it only our voices? 
Why is it only my voice and not everyone’s voice, and everyone who is impacted? 
And I think it’s just not the pueblos.  There’s a lot of people in this area who should 
be considered.
Thank you.

610-3

610-4

610-2
cont’d

Commentor No. 610 (cont’d):  Kalea Matsakis
Appendix D, Section D.4.  These sections also include a discussion of 
the significance of the updated understanding of seismic hazard from the 
2007 seismic hazard analysis report.

610-3 The SWEIS presents an independent assessment of public health 
impacts from contaminants in the LANL environment.  The SWEIS 
does not rely on the Agency for Toxic Substances and Disease Registry 
(ATSDR) Public Health Assessment in any specific way for its 
conclusions.  The ATSDR is the Federal agency responsible (under the 
1986 amendments to the Superfund law) for conducting Public Health 
Assessments at each site on the U.S. Environmental Protection Agency 
(EPA) National Priorities List.  The Public Health Assessment is a 
relevant Federal agency study and it is therefore appropriate that the 
SWEIS acknowledge its conclusions.

 The EPA did not reject the draft Public Health Assessment.  The EPA 
comments on the draft Public Health Assessment were addressed by the 
ATSDR in the final assessment.

 The Public Health Assessment for LANL was prepared with public 
oversight and review.  The ATSDR released the draft Public Health 
Assessment for public comment on April 26, 2005, with the public 
comment period ending on August 8, 2005.  In response to public 
requests, Agency for Toxic Substances and Disease Registry extended 
the public comment period to December 1, 2005.  The Public 
Health Assessment was finalized and released on August 31, 2006 
(ATSDR 2006).  Appendix I to the final Public Health Assessment lists 
the comments that were received and describes how those comments 
were addressed in the final Public Health Assessment.  The Public 
Health Assessment document states that the ATSDR conducted its 
evaluations in accordance with guidance provided in the Public Health 
Assessment Guidance Manual, which is available at www.atsdr.cdc.
gov/HAC/PHAManual/index.html.

610-4 NNSA notes the commentor’s concern that there was insufficient time 
to comment on the Draft LANL SWEIS.  Responding to requests 
for additional review time, NNSA extended the comment period 
from the original 60 days to 75 days.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for additional 
information.
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My name is Sheri Kotowski, and the fi rst thing I want to do is hand these letters 
to Elizabeth Withers on behalf of some people that couldn’t make it to the hearing 
tonight, and these are the letters that request the comment period remain open 
until such time as the new public health assessment, the seismic report and the 
risk assessment for Area G has been released.  And so I would like for Elizabeth 
to sign in receipt for these. 
And one of the things -- let’s see.
First, I want to thank -- I want to thank the DOE for giving me fi ve minutes to make 
a public statement on a 1,500 page document that was released 30 days ago or 
that was released -- yes, 30 days ago, and my copy happened to go missing in the 
postal system, so I didn’t get it until 15 days ago.
And the fi rst thing I actually want to really address is the real environmental impact 
of a plutonium pit.  One plutonium pit destroyed Nagasaki in less than a second, 
and so I shouldn’t be complaining about having only fi ve minutes to discuss this 
document because that’s very -- that’s the true environmental impact, and that 
is absolutely not addressed in the SWEIS, and I haven’t had a chance to read it 
cover to cover, but it has not been addressed.
There are so many things to say.  It’s -- it’s just incredible that we get fi ve minutes, 
and we get a 15-day extension to review documents that aren’t available.  And 
one of the questions I have for the DOE is that if those -- the Agency for Toxic 
Substances Disease Registry Report is going to be available in 15 days? If the 
Seismic Report is going to be available in 15 days? And if the Risk Assessment for 
Area G is going to be available in 15 days?
The next issue I really want to address is water.  Water.  We live in an arid 
climate.  Water is precious to us.  With this proposed increase of expansion of 
nuclear weapons production at the laboratory, the laboratory already uses and 
dumps 500 acre feet of water per year down into the canyons, and this is water 
-- this is pristine water pumped up from the aquifer.  It’s used, it’s defi led to make 
nuclear weapons.  It’s dumped into the canyons as industrial wastewater.  It’s not 
even cleaned up to human -- human health standards or environmental health 
standards.
With the increased pit production, it will go up to 822 acre feet per year of 
wastewater being dumped into the canyon systems.  And so you have an 
understanding of how much water that is, I live in a very small community in 
Northern New Mexico, an agricultural community, and we use -- we’re allotted 37 
acre feet of water a year.  It’s a community of about 2,500 people, so that’s a 20-
year water supply for our community.
Then the next thing I was thinking about when I looked at the Rio Grande 
and I think about the diversion project, the drinking water diversion project in 
Albuquerque -- by the way, Albuquerque doesn’t even have a public hearing, 
and we’re talking about their wastewater.  It’s the largest metropolis in the state 

Commentor No. 611:   Sheri Kotowski

611-1

611-2

611-1 In addition to accommodating as many people as reasonable at the 
public meetings, NNSA provided additional means for people to 
comment on the Draft SWEIS including mail, email, and toll-free 
telephone and facsimile lines.  As with past LANL NEPA documents, 
references were made available in public reading rooms in Los Alamos, 
Santa Fe, and Albuquerque.  See Section 2.2, National Environmental 
Policy Act (NEPA) Process, of this CRD for more information.

 The Department of Health and Human Services, Agency for Toxic 
Substances and Disease Registry (ATSDR), Public Health Assessment 
of LANL was finalized and released on August 31, 2006 (ATSDR 2006).  
The conclusions stated in the final Public Health Assessment are 
essentially unchanged from those presented in the draft.  The SWEIS 
does not rely on the ATSDR Public Health Assessment in any specific 
way for its conclusions.  The ATSDR is the Federal agency responsible 
(under the 1986 amendments to the Superfund law) for conducting 
public health assessments at each site on the U.S. Environmental 
Protection Agency National Priorities List.  It is appropriate for the 
SWEIS to acknowledge the conclusions of the Public Health Assessment 
of LANL because it is a relevant Federal agency study.

 An update to the seismic hazard analysis was completed in 2007 and 
incorporated into Chapter 4, Section 4.2.2.3, Chapter 5, Section 5.12, 
and Appendix D, Section D.4.  Information under development that is 
not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available, 
and, in accordance with the NEPA compliance process, the SWEIS 
impact analyses will be reviewed and supplemented as necessary based 
on the newly available information. See Section 2.2, NEPA Process, of 
this CRD for more information.

611-2 NNSA notes the commentor’s concerns regarding water quality 
and quantity in the LANL region and agrees that good stewardship 
of this LANL natural resource is extremely important.  DOE and 
Los Alamos County have combined water rights of 1,806 million 
gallons (6,836 million liters) per year, of which 542 million gallons 
(2,050 million liters) per year are allotted to DOE.  In recent years, the 
largest amount of water used by DOE and the County was 1,515 million 
gallons (5,735 million liters) in 2000, when the Cerro Grande Fire 
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of New Mexico, less than 60 miles away, and they don’t have a public hearing in 
Albuquerque.  But anyway, so I was looking at the Rio Grande, and I’m thinking 
-- I mean, I live -- I live less than a mile from the banks of the Rio Grande in the 
Embudo Valley, in the Rio Grande Gorge, and how is this much water going to 
be -- how can it sustain that population? And then I thought about it, and it’s why 
-- Santa Fe and Albuquerque are going to be drinking Los Alamos industrial 
wastewater.  It’s absolutely unacceptable to -- for us to drink somebody’s 
wastewater.  And on top of it, they have to clean it themselves.  It’s not even -- it’s 
not even the DOE that’s paying for the water to be cleaned to human drinking 
water standards.
Constantly -- and this is not just about money, it’s about life, it’s about integrity, 
but it keeps going back to, they are taking our money and running with it, and not 
doing anything to help any of our communities.  And we need to just say you can’t 
do this.  You have to put this back into our schools.  You have to put this back into 
vitality, into life.
One of the things in the SWEIS, you have three alternatives.  There is no green 
alternative.  You know, someone, an elected offi cial was telling me today that 
you know,  LANL is the crown jewel of New Mexico, and that -- and that they are 
putting all of this money into researching alternative sustainable energy, and that 
is absolutely not the truth.  There is no green alternative and that’s what we want.  
If LANL is going to be taking our money and spending it on something, we want 
them to be creating a healthy environment for us.  We don’t want them destroying 
our lives and destroying our water and everything we stand for.  Thank you.

Commentor No. 611 (cont’d):  Sheri Kotowski

611-2
cont’d

611-3

occurred.  As shown in Chapter 4, Table 4–43, of the SWEIS and 
discussed in Chapter 5, Section 5.8.2.3, LANL water usage has been 
and is expected to remain below its 542 million gallons (2,050 million 
liters) per year allotment.  Effluents from LANL facilities are discharged 
in accordance with a National Pollutant Discharge Elimination System 
permit that establishes limits on the volume and quality of the discharge.  
As discussed in Chapter 4, Section 4.3.1.2, over the past 6 years, LANL 
has a very good record of complying with permit conditions.  Under all 
alternatives, LANL would continue to meet permit conditions designed 
to protect water resources.  In addition, NNSA operates a monitoring 
program (described in Section 4.3.1.5) to detect contamination that has 
resulted from past practices.  In accordance with applicable regulations 
and agreements, LANL staff evaluates and takes corrective action for 
occurrences of contamination in groundwater and surface waters.  The 
radiation dose to a member of the public who only consumed water 
from the Rio Grande was calculated using the 95 percentile upper 
confidence limit values of measured radioisotope concentration from 
the 2005 LANL Environmental Surveillance Report (LANL 2006c).  
The calculated annual drinking water radiation dose from radioisotopes 
measured at locations upstream and downstream from LANL in the 
Rio Grande were equivalent and all were less than 10 percent of the 
allowable U.S. Environmental Protection Agency limit of 4 millirem 
per year.  The specific radioisotopes present in the Rio Grande both 
upstream and downstream of LANL are naturally occurring and not 
indicative of any releases from LANL.  Thus, impacts to biological 
systems would not be expected.  The SWEIS also evaluated the impact 
of LANL operations on individuals that use surface water for ceremonial 
purposes and subsist on a diet that includes drinking local surface water 
and consuming local wildlife.  The results of this analysis are included 
in Section 5.11.  The conclusion is that such a lifestyle could result in 
a small increase in risk to the individual, but that the increase would be 
mainly due to such factors as natural background radiation, weapons 
testing fallout, and previous radiological releases from LANL, not from 
recent operations at LANL.

611-3 Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze a “Greener Alternative” in 
the SWEIS.  A “Greener Alternative” was analyzed in the 1999 SWEIS 
but was not selected for implementation.  NNSA does not believe, 
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Commentor No. 611 (cont’d):  Sheri Kotowski
7 years later, that a “Greener Alternative” is reasonable for the future 
operation of LANL to meet its mission as directed by Congress and 
the President, and has identified the Expanded Operations Alternative 
as its Preferred Alternative.  In addition to LANL’s primary mission of 
supporting the Stockpile Stewardship Program, research is conducted 
in areas promoted by the commentor.  These research areas are part of 
current operations, and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.



Comments from the Española, New Mexico, Public Hearing (August 9, 2006)

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-962

7/9/2007

First of all, I just want to say hi to everybody, all my friends and all my new friends.  
And we’re all here in Espanola, which is the place where we know how to behave 
and misbehave.  So, for those of you who are going to speak and those of you 
who aren’t going to speak, like my mom, who didn’t sign up to speak but should 
have, because she has been a teacher here in this valley for over 30 years.  I want 
to hear everybody who doesn’t want the pits to come to Los Alamos, to be built in 
Los Alamos, to let the people know who are going to listen to this CD and maybe 
understand, maybe not understand, let me hear you say yes or no.  Do you want 
them? No.
All right.  That’s what you have got to know, the people who are going to listen 
to this, and in Espanola we’re a strong people and we’re not just going to lie 
down and take what you’re trying to give us, because that’s a bunch of BS.  A 
lot of people are coming up here and they’re telling me where they’re from, and 
I’m going to tell you that my people have been here for over 10,000 years, my 
great-great-great-grandmothers were from San Juan Pueblo and from Picuris 
Pueblo, and that my Spanish family has been here for over 400 years and we 
have survived a lot of things, and we’re going to survive this, too, because we are 
not going to let you do this.  We’re not going to let you do this to us and we’re not 
going to let you do this to our children, because I’ll tell you this.  If all the people 
who were here really believed that this was their home, the people who want 
to do this, you wouldn’t be doing this because you know what? Maybe you are 
here, maybe your children are even going to grow up here, but what about your 
grandchildren? My grandchildren are going to grow up here.  And the generations 
on and on and on, and I want to leave them the same beautiful place that I wake 
up to every single morning.
When I lived in Las Cruces for seven years every morning I got up and I cried 
because I couldn’t see my Sangre de Cristos, because I couldn’t see the Jemez 
mountains, and because I couldn’t see my people, all of you beautiful people who 
are out there sitting in this audience, and all the people who are sitting at home 
because they’re tired because they worked, or maybe they are at their second job 
so that they can afford cars and they can afford the computers and they can afford 
all those things that the American -- American people, that the United States says 
we need to have in order to function in this country.  And you know that’s not true.  
And the people who are listening to this, you know that’s not true.  But this is a way 
to enslave us, and that’s what Espanola is.  Make no mistake.  We know we’re your 
bedroom community.  We know you have been testing out viruses on us, because 
we get sick, and then you fi nd out what it’s all about by checking out our hospital 
statistics.  We know that.  And we know about the chem trails that you are pouring 
over us.  And why, why are there so many children right here in the west side who 
have died of leukemia because of this spill that has never been cleaned up.
When I was a student here at Northern we had a lot of people come and talk to us, 
and tell us, oh, this is what we’re going to do about the spill.  And you know what? 

Commentor No. 612:   Clarissa Duran

612-1

612-2

612-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for additional information.

612-2 Chapter 4, Section 4.6.1, of the SWEIS provides detailed information 
on cancer mortality and incidence rates in New Mexico and all counties 
surrounding LANL.  This data, along with the final LANL Public Health 
Assessment, issued on August 31, 2006, by the U.S. Department of 
Health and Human Services, Agency for Toxic Substances and Disease 
Registry, shows that, “there is no evidence of contamination from LANL 
that might be expected to result in ill health to the community,” and “… 
overall, cancer rates in the Los Alamos area are similar to cancer rates 
found in other communities” (ATSDR 2006).  Chapter 4, Table 4–26, 
shows that some cancer rates in Los Alamos County are lower than the 
national average and some are higher, which is typical of any area.
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I don’t believe -- I didn’t believe that then, and I don’t believe this now.  And I don’t 
think anybody in this audience does, either.
So, for all the people who are sitting here tonight and all the people who are sitting 
at home because they are tired because they worked all day and they have to be 
home and be with their children, I am standing up for them tonight and I will stand 
up for them for the rest of my life.  And what I have to say to you is no.

Comment side of this page intentionally left blank.

612-2
cont’d

Commentor No. 612 (cont’d):  Clarissa Duran
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I have questions, but I’m going to have to submit them later because of this time 
constraint we have.
My fi rst comment on the draft SWEIS for Los Alamos is a protest on the range of 
alternatives the public is asked to choose between.  The no change alternative, 
the expanded alternative, even the 20 percent reduced alternative each represents 
business as usual at LANL, and LANL’s business as usual kills.  Each alternative 
would continue to manufacture plutonium pits in a push to restart a nuclear arms 
race, raking in huge taxpayer-subsidized profi t at the expense of the safety of 
downwinders and the stability of the volatile international political climate.  Even 
with no change, LANL would continue to explode over four tons of depleted 
uranium into the atmosphere during procedures euphemistically described in the 
SWEIS as expanding in dynamic or hydrodynamic test.  All of those euphemisms 
mean explode.
After the fi rst Gulf War, LANL enamored of the murderous possibilities of 
dehumanisance, advocated garnering proponency of the U.S. depleted uranium 
arsenal in argument against environmental concerns.  So it comes as no surprise 
that LANL would downplay the dangers of depleted uranium while at Technical 
Area 15 LANL weapons designers explode tons of depleted uranium in so-called 
hydroshots or hydrodynamic tests DARH and Building 306, during which DU 
substitutes for plutonium in mock nuclear explosions.
LANL postures that these 100 major mock nuclear tests per year primarily for 
stockpile stewardship.  Even as Linton Brooks eagerly promotes new generations 
of usable nukes, nuclear bunker busters and many nukes -- and nuclear bunker 
busters is what George Bush is lusting to drop on Iran -- the DARH record of 
decision so that DARH explosions could prove useful in the design of nuclear 
weapons, and coincidentally, a new nuclear bunker buster has entered the U.S. 
arsenal during the regime of so-called stockpile stewardship.  According to a 
Brookhaven report, 220,000 pounds of depleted uranium munitions were exploded 
at LANL prior to 1999.  This is the nonnuclear, but certainly radioactive range of 
unlivable and sickening our own soldiers.
Does this SWEIS even tabulate the munitions currently exploded by the 
Department of Defense at LANL? Does the exemption of DOD munitions test from 
oversight by any other governmental body, thanks to the military munitions rule, 
mean that these explosions, probably taking place at TA-36, go unaccounted in 
the SWEIS? Or do the 2,600 pounds per year of depleted uranium allotted to TA-
36 go to the Department of Defense munitions tests?
The so-called expenditure of depleted uranium munitions closely resembles the 
description of a war crime.  Namely, that it kills indiscriminately, that it kills for 
generations to come, a crime LANL perpetrates on the pueblos, villages, towns 
and cities of New Mexico.

Commentor No. 613:   Marilyn Hoff

613-1

613-2

613-3

613-2
cont’d

613-1 NNSA notes the commentor’s opposition to the three alternatives 
evaluated in the SWEIS and preference for an alternative that does not 
include activities related to weapons production.  Cessation of LANL’s 
primary mission activities supporting NNSA’s Stockpile Stewardship 
Program would be counter to national security policy as established by 
Congress and the President, and is therefore not being considered in 
the SWEIS.  Cleanup of the LANL site is, however, an NNSA priority.  
Chapter 2, Section 2.2.6, of the SWEIS describes progress made by 
NNSA in conducting its environmental restoration program at LANL.  
Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been made 
(and sites consolidated) such that only about 800 remain to be addressed.  
Continuation of cleanup activities a pre-Consent Order level is included 
in the No Action Alternative, while actions necessary to comply with the 
Consent Order are evaluated under the Expanded Operations Alternative.  
As stated in Chapter 1, Section 1.4, of the SWEIS, however, NNSA 
intends to implement actions necessary to comply with the Consent 
Order regardless of whether it implements other actions analyzed under 
the Expanded Operations Alternative.  For more information about 
proposed activities in support of the Consent Order, refer to Section 2.9, 
Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD.

 Although toxic and radioactive air emissions can potentially have 
detrimental impacts, the past emission levels analyzed and those 
projected for LANL would not be expected to cause unacceptable 
impacts on human health or the environment, as shown in Chapter 4, 
Section 4.6.1.3; and Chapter 5, Sections 5.4.1, 5.4.2, 5.6.1, and 5.6.2.  In 
addition, airborne radionuclide emissions at the LANL site perimeter, 
as well as at on site and regional locations, are monitored continually 
by AIRNET.  Specific LANL operations and procedures, such as those 
with depleted uranium, are designed to control any releases of depleted 
uranium to the environment during tests.  Refer to Section 2.10, 
Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility, of this CRD for more information on high explosives 
and depleted uranium activities.
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The good news is that the expenditure of LANL doesn’t apparently increase in 
the expanded alternative.  The bad news is that it is being exploded in enormous 
amounts already, as I said, four times per year.
According to physicist Marian Falk, such explosions producing nanoparticles of 
uranium oxides and nitrides as essentially weightless as air, upon whose whims it 
can travel the world over.
When inhaled, these radioactive poisonous heavy metal uranium particles can 
travel anywhere in the body, causing among various other illnesses, cancers and 
birth deformities.  These DU explosions that they power the nuclear arms race, 
also drive the worst abomination of this current SWEIS proposal to quadruple 
LANL’s production of plutonium pits, the core of nuclear weapons.  These many 
pits contradict the claim of stockpile stewardship as manned solely to maintain the 
aging nuclear arsenal.
LANL’s costly building projects gets increased activities, it’s stepped up machining 
of the world’s most dangerous element, plutonium, to make the world’s most 
devastating weapon, is a nuclear chain reaction of greed.  And as I understand it, 
plutonium is being extracted from spent fuel rods.  Spent fuel rods is a veritable 
defi nition of remote-handled waste.  Remote-handled waste by defi nition means 
you must not come near it.  It will kill you.
Then probably what is happening is that the depleted uranium after the plutonium 
has been extracted, is being extracted from this spent nuclear waste, from our 
nuclear reactions, and that’s why these contaminants are being found up in the 
fruits in Ojo Sarco, and the various contaminants that are in spent nuclear waste 
are probably being exploded in contaminated so-called depleted uranium.
Exploding DU at DARH leads to new nuclear weapons designs, leading to 
manufacture of more plutonium pits, leading to a ballooning of radioactive and 
hazardous waste production, waste pollution, even as LANL fails to clean up the 
mess it has already made, and has no solution for the deadly mess it plans to 
make, and increasingly wants to ship it onto New Mexico’s treacherous highways 
to poison the unstable chambers of WIPP.
The unlisted alternative that I would choose for my own cause was a 
discontinuation of DU explosions of any kind, of the cessation of any efforts to test 
or design new nuclear weapons, the total dismantling, in cooperation with other 
nuclear nations of the world, of the U.S. nuclear arsenal, and a thorough cleanup 
of LANL, returning it to environmental livability.
Greenhouse gasses, global warning, alternative fuels, there are plenty of ethical 
ways to do science at LANL.  None of the alternatives listed in the SWEIS are in 
any way benefi cial to life on earth.  Thank you.

Commentor No. 613 (cont’d):  Marilyn Hoff

613-3
cont’d

613-4

613-5

613-5
cont’d

613-6

613-1
cont’d

613-2 NNSA notes the commentor’s opinion regarding the use of depleted 
uranium.  The subject of depleted uranium munitions and war crimes 
is not part of the scope of the SWEIS.  See the response to Comment 
no. 613-1 above.

613-3 Environmental remediation of sites used for dynamic experiments 
at LANL (firing sites) is being addressed, primarily in accordance 
with DOE’s authority under the Atomic Energy Act, and with the 
requirements of the March 2005 Consent Order.  Since 1989, when 
over 2,100 potential release sites, including firing sites, were identified 
at LANL, because of progress in remediation and consolidation of 
sites, only 829 potential release sites remained at the end of 2005.  
Therefore, the levels of depleted uranium and high explosives that may 
remain in the vicinity of the firing sites is being reduced.  Additional 
information is in Chapter 2, Section 2.2.6, and Appendix I of the 
SWEIS, and in Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD.  All 
depleted uranium currently being expended at LANL is accounted 
for in the SWEIS.  Chapter 3, Table 3–9, of the SWEIS indicates 
that the maximum (on average) amount of depleted uranium used at 
LANL for high explosives testing annually would be 6,900 pounds 
(3,130 kilograms).  This amount includes any depleted uranium that 
would be used at TA-36 as well as any of the other high explosives 
testing sites.  Refer to Section 2.10, Depleted Uranium and the Dual 
Axis Radiographic Hydrodynamic Test (DARHT) Facility, of this 
CRD for more information regarding environmental and human health 
impacts from DARHT Facility operations.

613-4 NNSA notes the commentor’s opposition to increased pit production at 
LANL and nuclear weapons in general.  Experiments involving depleted 
uranium do not drive the proposed increase in pit production, but rather 
provide data that supports LANL’s stockpile stewardship mission work.  
The pits that would be produced at LANL would be used to replace 
existing pits.  The number of nuclear weapons in the Nation’s stockpile 
has been decreasing and NNSA anticipates that future reductions will 
be possible.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for more information including stockpile 
reduction information.
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Commentor No. 613 (cont’d):  Marilyn Hoff
613-5 Extraction of plutonium from spent fuel rods, or reprocessing spent fuel, 

is not performed at LANL or anywhere else within the DOE complex.  
Depleted uranium is the byproduct of enriching natural uranium for 
use as nuclear reactor fuel or weapons.  It is unlikely that the LANL 
experiments using depleted uranium would cause offsite contamination.  
See the response to Comment no. 613-1 above.  LANL staff has 
investigated the reported contamination in a plum in Dixon, New 
Mexico, and found that it is probably a “false positive” result.  Refer to 
Section 2.6, Offsite Contamination, of this CRD for further information 
on this incident.

613-6 NNSA notes the commenter’s concerns regarding depleted uranium 
testing and its relationship to increased pit production and waste 
generation; however, NNSA disagrees with the allegation that it intends 
to generate additional waste without conducting site cleanup.  In 
fact, NNSA intends to continue to safely manage waste and conduct 
its environmental restoration at LANL as it carries out its national 
security and other missions.  Chapter 2, Section 2.2.6, of the SWEIS 
describes the progress made in the environmental restoration program at 
LANL, while Appendix I presents options and environmental analyses 
for conducting future remediation activities at LANL.  Since the 
early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
All wastes generated from LANL activities will be stored protectively 
until they can be safely disposed of in regulated facilities.  Solid 
wastes, hazardous wastes, and mixed low-level radioactive wastes will 
be disposed of in offsite disposal facilities.  Transuranic wastes will 
be disposed of at WIPP or its replacement facility.  Disposal of low-
level radioactive waste may safely occur in onsite and offsite disposal 
facilities.  Refer to Section 2.7, Waste Management, of this CRD for 
more information.
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We have more, many not nuclear weapons to destroy the planet.  Bechtel is in 
this for profi t at the detriment of us all.  The SWEIS document does not provide an 
acceptable alternative to ensure safety of the public.  LANL should not be allowed 
to increase plutonium pit production or any additional munitions production when it 
has not dealt with the massive amounts of radioactive, chemical and heavy metal 
wastes already on site, and continuing to be released into the air, water and soil in 
New Mexico.
Independent monitoring of contamination has shown americium 241 in plums at 
Llano.  Also found in the soils were plutonium, strontium 90, cesium 137.  Depleted 
uranium is not even mentioned in the study. 
Also above normal levels in local soils, beryllium, cadmium, cobalt, mercury and 
lead.  LANL’s streams are contaminated with PCBs, gross alpha, and selenium.  
Radioactive waste enough to fi ll 9,000 Olympic-sized pools is sitting aboveground 
in canvas tents, just ready for the next wildfi re, earthquake or terrorist to come 
along.  We must take advantage of the tremendous amount of technical expertise 
available at LANL and change its mission to research and development of 
sustainable alternatives towards energy independence from foreign oil.  This will 
seriously reduce the need for weapons for current and future wars.
My recommendations are to implement full cleanup of the major waste sites at 
LANL and refrain from generating any more toxic waste.  No, no, no new nuclear 
bomb factory.
The NMED LANL Consent Order for cleanup should be mandatory and immediate, 
not tied to increased weapons activity or plutonium pit production.  DOE must 
adopt the removal option for all cleanup activities and apply the most recent water 
quality standards and current impaired stream information.
It is not acceptable to be exploding depleted uranium with explosives in the open 
air.  This must stop.  New Mexicans cannot be considered collateral damage in an 
eternal war against terrorism.  DOE must institute a program to stop all toxic air 
pollutant emissions from LANL facilities.
Also, it is a grave oversight to omit the 2006 seismic hazard study information in 
planning for future building.  DOE must make permanent disposal of existing waste 
a priority rather than expanding operations to generate more toxic and radioactive 
waste.
LANL’s mission should be pro-life instead of pro-death, sustainable energy 
alternatives instead of weapons of mass destruction.  Thank you.

Commentor No. 614:   Jeanne Green
614-1 NNSA notes the commentor’s opposition to activities related to 

nuclear weapons production at LANL and concerns about legacy and 
new environmental contamination from those activities.  Chapter 2, 
Section 2.2.6, of the SWEIS summarizes the progress made in the 
LANL environmental restoration program since 1999 when LANL 
staff identified over 2,000 sites potentially requiring environmental 
restoration.  Due to remediation and consolidation, only about 800 sites 
remain to be addressed.  Actions are underway to prepare and transport 
the transuranic waste currently stored on site to WIPP for disposal.  
Chapter 5 of the SWEIS evaluates the potential environmental and 
health and safety impacts of continued operation of LANL for the 
three proposed alternatives.  LANL operations are in compliance with 
regulations that protect public health and the environment, and, as 
demonstrated by the analyses, would continue to be in compliance.  
Refer to Section 2.6, Offsite Contamination, of this CRD for additional 
information on the potential impacts to the air, water, and other 
environmental media.

614-2 Appendix F of the SWEIS presents detailed environmental surveillance 
data for radioisotopes and chemicals in groundwater, surface water, 
sediment, and soil in and around LANL.  The data presented in 
Appendix F includes specific measurements for americium-241, 
strontium-90, cesium-137, and plutonium and other isotopes.  Depleted 
uranium is measured in terms of its constituent uranium radioisotopes 
which are specifically monitored and reported in Appendix F.  The 
measured concentrations in soils in and around LANL between 1991 and 
2005 were at the background levels expected worldwide.  Appendix C 
presents detailed LANL radiological emissions and population radiation 
dose data.  All radiological doses are a very small fraction of the normal 
background dose received by the population in and around LANL.  
Refer to Section 2.6, Offsite Contamination, of this CRD for information 
about the report of americium-241 in a plum sample in Dixon, New 
Mexico.  Examination of the data indicates that this was likely a false 
positive finding.  The discussion also describes how LANL staff limits 
releases to the air and outfall discharges from current operations to levels 
within regulatory limits to protect public health and the environment.

614-3 The water quality standards in Chapter 4, Tables 4–7 and 4–9, of the 
SWEIS have been updated to reflect standards recently issued by the 

614-1

614-2

614-3
614-4

614-5

614-1
cont’d

614-6

614-7

614-8
614-1
cont’d

614-5
cont’d
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Commentor No. 614 (cont’d):  Jeanne Green New Mexico Water Quality Control Commission.  The new standards 
have not yet been approved by the U.S. Environmental Protection 
Agency; nevertheless, they are used in the 2005 Environmental 
Surveillance Report and the SWEIS in evaluating water quality data.  
As Table 4–7 demonstrates, LANL surface water data are compared 
to a variety of standards that legally apply, in order to identify 
contaminants and data trends that could indicate the need for corrective 
actions.  LANL’s streams are listed on the New Mexico Environment 
Department’s 303(d) List of Impaired Waters for selenium and gross 
alpha.  Sandia Canyon also is listed for polychlorinated biphenyls.    At 
the levels found in these intermittent streams, the selenium and gross 
alpha are probably naturally occurring.  Uranium and thorium (sources 
of the gross alpha activity) and selenium occur naturally in the soils 
of northern New Mexico and are being washed into LANL streams in 
the sediment carried by stormwater.  The polychlorinated biphenyls 
are probably LANL-derived and are present in sediments from past 
activities at LANL; they also are mobilized by stormwater runoff.  
LANL is no longer discharging significant amounts of polychlorinated 
biphenyls.  The environmental surveillance reports provide additional 
details (www.lanl.gov/environment/all/esr.shtml).  The New Mexico 
Environment Department Surface Water Quality Bureau is in the process 
of developing Total Maximum Daily Loads.

614-4 NNSA is working to prepare all stored and newly generated transuranic 
waste for shipment to the WIPP.  Shipment rates for 2006 have increased 
significantly over past years and this progress is expected to continue 
with a commensurate reduction in waste stored above ground.  Refer to 
Section 2.7, Waste Management, of this CRD for additional information.  
As discussed in Chapter 3, Section 3.6.1, of the SWEIS, mitigation 
measures have been taken at LANL since the Cerro Grande Fire to 
minimize the potential for future fires.  These include forest thinning 
to reduce fuel load (over 7,000 acres [2,833 hectares] thinned) as well 
as activities to reduce the fuel load within waste management domes 
in TA-54, Area G.  Wildfire and seismic activity at LANL have been 
accounted for in the SWEIS.  The estimated human health impacts from 
postulated facility accidents, including wildfires and earthquakes, are 
described in Chapter 5, Section 5.12.
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Commentor No. 614 (cont’d):  Jeanne Green
614-5 NNSA notes the commentor’s opposition to activities related to nuclear 

weapons production.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President.  
In addition to these activities, however, research is conducted at LANL 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

614-6 Decisions about the appropriate levels of cleanup for sites subject 
to the March 2005 Consent Order will be made by the New Mexico 
Environment Department in accordance with established regulatory 
processes and the criteria for groundwater, surface water, and soil 
specified in Section VIII of the Consent Order.  Decisions about 
cleanup of sites subject to the Atomic Energy Act will be made by 
NNSA.  To arrive at a decision about remediating a contaminated site, 
several alternative remedies may be considered including containment 
in place, treatment, or removal.  Any remedy selected for a site 
requiring environmental restoration must meet several criteria including 
protection of human health and the environment and attainment of 
applicable cleanup standards including those for ground and surface 
waters.  If the site is to remain under DOE ownership, then cleanup 
standards commensurate with a restricted type of land use may be used, 
provided that offsite areas are protected.  If the site is to be released 
for unrestricted access by the public, then the site would need to meet 
cleanup standards for unrestricted access.  Regarding the use of the most 
recent water quality standards, refer to Comment no. 614-3.

614-7 All LANL activities have valid permits as described in Chapter 6 and 
are conducted in accordance with applicable State and Federal laws 
and regulations.  Radiological air emissions are addressed in Chapter 5, 
Section 5.4.2.  The radiological impacts from all emissions, including 
uranium isotopes, are discussed in Section 5.6.1.  Nonradiological 
impacts, including those from depleted uranium, are addressed in 
Section 5.6.2.  For all alternatives, the average population dose within 
50 miles (80 kilometers) of LANL is less than 0.1 percent of background 
radiation.  LANL operations and procedures are designed to control 



Comments from the Española, New Mexico, Public Hearing (August 9, 2006)

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-970

7/9/2007

Commentor No. 614 (cont’d):  Jeanne Green
any releases of depleted uranium to the environment during tests.  For 
more information on high explosives, depleted uranium, and associated 
monitoring programs, refer to Section 2.10, Depleted Uranium and the 
Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility, of this 
CRD.

614-8 An update to the seismic hazard analysis was completed in 2007.  
Seismic activity at LANL is described in Chapter 4, Section 4.2.2.3, and 
in the 2007 seismic hazard analysis report (LANL 2007).  The estimated 
human health impacts from postulated facility accidents at LANL, 
including earthquakes, are described in Chapter 5, Section 5.12, and in 
Appendix D, Section D.4.  These sections also include a discussion of 
the significance of the updated understanding of seismic hazard from the 
2007 seismic hazard analysis report.

 The new geological information in the 2007 seismic hazard analysis 
report has been interpreted as indicating that the seismic hazard 
at LANL is greater than previously understood.  The relevance of 
the seismic hazard to facility accidents will undergo a rigorous and 
thoughtful evaluation to determine what, if any, changes are needed for 
planned and existing facilities.  In the interim, the LANL contractor will 
develop justifications for continued operation which will be reviewed 
by NNSA and, if deemed technically acceptable, will provide a basis for 
continued safe operation of facilities.

 Following the NEPA process but prior to the design and operation of 
specific facilities, safety studies in the form of Hazard Assessment 
Documents and Safety Analysis Reports that include seismic concerns 
and take into account the most current seismic information would be 
prepared to address a comprehensive set of accident risks. The results 
of these safety studies would be incorporated into facility design and 
operations to ensure protection of the health and safety of workers and 
the public.
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My name is Cliff Bain and I live in Arroyo Hondo, Taos County.  Even if the 
weapons production activity of Los Alamos and dozens of other sites could be 
made perfectly safe and not threaten the environment and the people and the 
animals and the bees of Northern New Mexico, it would still be a crime against 
humanity, against nature.  These weapons have only one purpose, and they have 
always had only one purpose, and that is world domination by this government for 
economic and military purposes.  And that makes my family and everybody else 
on this planet immensely unsafe.
I am threatened, we are all threatened because this psychotic fantasy of world 
domination is going to lead to the proliferation of these weapons.  Our threat 
will increase the rage and anger against our people, ourselves.  There will 
be resistance, as we see across the world right now.  The invincibility of the 
United States, the invincibility of the Israeli military is a fallacy.  We will reap the 
holocaust, and when it comes home to us are we going to feel safe because of 
some homeland security?
There is no defense in these policies.  This is madness, it is domination, and the 
fallacy of -- of that -- the notion that we can dominate is delivered to us every 
day as we watch the carnage across this planet.  The only thing that insulates us 
right now is, you know, a couple of oceans.  But how long will that be, you know, 
whether it is a car bomb, or a suitcase bomb or something else, when it comes to 
us, we deserve it.
We have tolerated for 60 years our boot being put on the neck of the world.  And I 
am just absolutely stunned that the people that work at Los Alamos can maintain 
the level of denial that allows them to sleep, that allows them to go to work.  I am 
stunned that we as citizens of this country can keep paying the taxes that make 
this happen.  You know, it’s going to stop someday.  I don’t know if it will stop 
when we wake up and decide that there is a path of cooperation of the sharing 
of resources, the putting of the intelligence of the human race to, perhaps, letting 
beings on this planet survive instead of die off in these -- this holocaust that we 
have designed and implemented.  I don’t know how it’s going to end but, I know 
that we, as citizens of this country, have more power to turn things around than 
any other people on this planet and we are not doing it.
I just ask all of you who work at Los Alamos -- you know, so many people have 
said you understand what’s going on.  Well, you know, think clearly about what 
you’re doing.  Think clearly about where your life’s work is, and think about your 
grandchildren, think about the children in Lebanon and Iraq and Iran, every other 
place that is responding to our aggression, responding to our threats by trying to 
maintain their culture any way they can.
You know, we all have to wake up and I hope we do it soon.  And we’re going to 
get some help from around the world, because if we continue with these policies, 
the shock and the awe is going to come home.

Commentor No. 615:   Cliff Bain

615-1 615-1 NNSA notes the commentor’s statements regarding the morality of pit 
production and nuclear weapons.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.
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Hello.  Here I stand.  It feels like another exercise in futility.  I have stood before 
microphones for years and years and years, opposing all of the activities coming 
from the crown jewel, Los Alamos.  It is so wonderful to see young people here, 
and I am really grateful that the students from the University of California have 
brought their consciousness and awareness that this is an educational institution 
that is dedicated now to creating weapons of mass destruction.  What has 
happened to our society? What has happened to our world when our educational 
institutions condone this kind of activity? It’s truly sick.
I -- I don’t live in Espanola anymore, but at the time I did live in Espanola I 
designed this logo because I understood that LANL was going to expand its 
nuclear weapons production activities.  That was ten years ago, nine years 
ago.  This logo I designed in the Santa Cruz River Valley, and it is a prayer for 
peace, uniting many, many spiritual paths of peace that are actually related to this 
particular bioregion.  The prayer is to transform the laboratories creating weapons 
of mass destruction into institutions that engage only in life affi rming research and 
development.
And I stand and I hold this prayer constantly.  It’s my, like, way of walking through 
the world.  And when I designed this logo and held that prayer, I was holding that 
prayer fi rst for the people who live here.  I could walk up outside of my house and 
look down the Santa Cruz River Valley and see all the farms, and drive down the 
road and see the people selling their vegetables, and go to the farmers market 
and really understand what it is to be in an agrarian society where all of the life is 
dependent upon the earth.
And then up there, on the hill, they are putting a facility that can contaminate 
the entire earth.  And it’s up the hill.  It’s upstream.  It’s upwind.  When the fi res 
happened several years ago all of the smoke came down here and contaminated 
the people and the land and the food.  Where is the respect?
And so we can look at the Site-wide Environmental Impact Statement and say, oh, 
this isn’t there and this isn’t there and this isn’t there, and I haven’t really looked at 
it because it’s so obvious to me that you don’t put a nuclear weapons production 
facility at the top of a mountain.  What are you thinking? If you are going to put a 
facility somewhere, put it down where you are going to dump the waste.  And I 
don’t think you should put one anywhere.  It is time to wake up to peace, or we as 
a species are going to be annihilated.
So, as part of the Los Alamos Peace Project idea I have created this postcard for 
you to send to your legislators.  Essentially, it says that we have already 23,000 
nuclear pits. 23,000 nuclear pits.  Now we have to make new pits? Hum, that 
sounds like we are proliferating nuclear weapons.  And the proliferation of nuclear 
weapons stands in direct contradiction to the nonproliferation treaty that the United 
States ratifi ed in 1970.

Commentor No. 616:   Shannyn Sollitt

616-1

616-2

616-3

616-1 The New Mexico Environment Department collected produce and soil 
samples from farms and communities after the fire.  Concentrations of 
many of the metals measured were higher in predominantly upwind 
communities or communities out of the main smoke plume, such as 
Santa Fe, Peña Blanca, and Abiquiu, than in downwind communities 
like Embudo, Española, and Dixon.  Levels measured in soil from the 
Jemez Mountains were similar to or greater than those measured in 
locations downwind of the fire.  Concentrations of metals that have 
been used and disposed of at the site, such as barium, copper, beryllium, 
mercury, and silver, were either not above ambient levels or were below 
detection limits in soil samples.  The influence of fallout from the smoke 
plume was not discernible in the soil samples, and the New Mexico 
Environment Department concluded that air pollution, background soil 
levels, and fertilizer application could have been responsible for the 
levels measured.

616-2 NNSA notes the commentor’s concerns regarding the location of LANL 
and its operation.  LANL’s location was selected during World War 
II because of its isolation.  The continuing mission of LANL, starting 
at that time, has been to support the U.S. nuclear weapons program.  
The focus of the SWEIS is to evaluate the environmental impacts of 
alternatives for operations at LANL.  In the SWEIS, NNSA does not 
evaluate alternatives for moving LANL operations to another geographic 
site and is not considering ending LANL’s mission of supporting 
stockpile stewardship.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

616-3 NNSA is not expanding nuclear weapons production, that is, the U.S. is 
not increasing the number of nuclear weapons in its stockpile.  NNSA 
is performing activities to ensure the safety and reliability of the current 
stockpile and is currently reducing its nuclear weapons stockpile.  
Operations at LANL that support the NNSA mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Stockpile stewardship capabilities 
at LANL are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives and are likely to remain important 
in future arms control negotiations as the Nation moves to further reduce 
its overall stockpile size.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.
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And nuclear weapons are -- and this treaty, as we are proliferating them, is an 
absolute against our constitution which says that all treaties are considered to 
be the law of the land.  And any legislator who is voting to spend the money 
to proliferate nuclear weapons is in violation of his or her oath of offi ce.  And 
essentially this is what this card says, that we are aware that you are not upholding 
your oath of offi ce and, therefore, it is an impeachable offense.
So, I make a request that all of the people who are here, who are standing against 
this insanity -- you can call it nothing less than insanity -- that we all kind of, if we 
can, at the end of this, to gather up and hold our energy together, because this 
force that we are up against is the darkest side of the human soul.  It is like the 
darkest side of the human soul that has taken over our entire government, and we 
need to revolt against it because it is revolting.
And I am a velvet revolutionary.  That means I only stand with love.  And so, I just 
ask that we all, if we can, gather up our forces and come together.  I have gone 
to this hearing in Los Alamos.  I am going to go again in Santa Fe.  And I have 
17,000 -- 18,000 of these cards that we need to get to our legislators to let them 
know that, you know, the buck doesn’t stop up there.  It stops with their allocation 
of the funding for this.  I love you all.

Commentor No. 616 (cont’d):  Shannyn Sollitt

Comment side of this page intentionally left blank.

616-3
cont’d
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We’re a fairly small group here tonight, but I want to let those people out there, 
people know, people that are going to listen to these and respond to these 
hearings, I am just one person.  I can tell you I represent Los Alamos Study Group.  
I represent Embudo Pods.  I represent the Democracy Network.  I represent Action 
Coalition of Taos.  That’s just a handful of folks up north.  The people gathered 
in this room tonight represent people all over the United States who do not want 
to see the continuation of the proliferation of nuclear weapons.  We are only a 
handful.
I want to add to that that I represent the hundreds of people that came to 
the courthouse in Taos asking for a resolution for -- following a nuclear 
nonproliferation treaty, and I represent the people who went to the government in 
Madrid and got a resolution for nonproliferation of nuclear weapons, people who 
are all over our state who are not here tonight.  How many thousands of people, 
Greg Mello, signed onto the call for non? How many?
MR.  GREG MELLO: More than 3,000 individuals, more than 100 New Mexico 
organizations, 2 New Mexico cities.  There’s, I think, about 400 New Mexico 
businesses.  All of them requested the end to pit production.
MS.  DIANE GLEDHILL: And I’ll just add to that, I spoke to 70 businesses in Taos 
who are willing to sign on -- very few people questioning it, except those people 
who are particularly concerned about the livelihoods of New Mexicans, and I’m 
about to -- I have a little problem here.
I came in the door tonight and I was offered the EIS.  It was like this.  The EIS, 
it’s huge, a huge document.  And I ask you, did anybody in this room read it from 
cover to cover? And if you did, having closed the last page and gone to bed, did 
you put your head on the pillow and say, ah, all is well?
No fl ood, no fi re, no geologic event, no terrorist, no jackpot crazy person is going 
to cause a problem.  It’s all under control.
You see, the problem with the EIS -- and the reason I am not even going to look 
at it and I don’t want a copy is, there’s a lot of scientifi c intelligence, there’s a lot 
of analysis, there’s a lot of education, but I don’t see a section on wisdom.  Why 
doesn’t an EIS of this magnitude seek out the people who hold the wisdom in this 
world, the leaders in our time of spirituality and the wisdom for future generations? 
But I don’t see a section on wisdom.
And my wisdom says we don’t need an IRS -- an EIS to accomplish that type 
of faith.  You need an act of faith to believe that this is safe.  We need an act of 
faith, and I don’t have it, and it’s good that I don’t, because I think everybody 
here tonight, basically whether you have the technology and the education to 
understand an EIS, you don’t believe it.  You don’t believe it’s a safe thing and a 
good thing.

Commentor No. 617:   Diane Gledhill

617-1

617-2

617-3

617-1 NNSA notes the commentor’s concerns regarding pit production and 
nuclear weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.

617-2 Chapter 5, Section 5.12, of the SWEIS addresses different accident 
scenarios that would bound the most severe types of accidents that 
could possibly occur at LANL.  Accidents that were evaluated included 
radiological releases from facilities, earthquakes, and wildfires.  A 
summary of the environmental impacts from these accident analyses 
is in Table S–5 of the SWEIS Summary.  Regarding terrorism impacts, 
DOE gives a high priority to the safety and security of its facilities.  
Security and potential acts of sabotage are integral considerations in 
the design and operating procedures for new and existing facilities.  
Chapter 4, Section 4.6, of the SWEIS has been revised to include 
additional discussion of the measures taken to protect assets at LANL 
from terrorist activities.  As discussed in Chapter 5, Section 5.12.6, the 
impacts of possible terrorist actions have been considered in a separate, 
classified appendix to the SWEIS.

617-3 In accordance with Council on Environmental Quality Regulations 
(40 CFR Parts 1500 to 1508) and DOE’s NEPA Procedures (10 CFR 
Part 1021), NNSA gives appropriate consideration to environmental 
values, as well as other factors.  All technical information available and 
public input is considered when making a decision.
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I have several points that haven’t been brought up that I would like to say I also 
believe should be a part of an EIS.  It’s an Environmental Impact Statement.  That 
isn’t just water and air, my friends.  That’s how you feel in your heart.  And that’s 
whether you maybe feel oppressed and helpless because you know the decisions 
were made before you came to this room.
It’s an environment, it’s about issues that make us feel helpless, it’s about issues 
that make us feel abused and used.  And I would like to comment on a couple of 
them.  Inequalities, and I would like the EIS to address and see if they can rectify 
some inequalities in this system.  The men who make these policy decisions are 
the same people who have everything to gain by their implementation.  They 
are in an industry of power and wealth that feeds on further funding and further 
weaponry and another and another and another.  We don’t get to be present 
during those decisions.  We get to write letters to the editor and maybe a letter to 
your Congressman.
I was outraged to learn that, and I might have the name wrong because I didn’t 
get to look at some of the facts and fi gures I have known over time, but I think his 
name is Mr.  Robinson, head of Sandia; am I right? Mr.  Robinson had the ear of 
legislators when he opposed the Comprehensive Test Ban Treaty and Nuclear 
Nonproliferation Treaty, and at the same time he was the head of Sandia Labs 
and he was in the process of joining with Lockheed to get a bid to also head up 
Los Alamos.  Now you ask me if that’s not a fox in the hen house.  Why does Mr.  
Robinson get the ear of our legislators and it’s so hard for us to be heard.  I want 
an EIS that addresses inequality.
Second inequality.  I want an EIS that’s going to tell us before this starts why it is 
the small New Mexico Environmental Department is the sole small fi nance agency 
to defend our -- our health and the cleanliness of our environment against such 
Goliaths as the Department of Energy, University of California, now Bechtel? How 
many entire New Mexico budgets probably fi t within the Bechtel budget?
One of the, and only one, and again I’m not going to give you specifi cs, but can I 
tell you when the New Mexico Department of -- Environmental Department gets 
onto something, then, boy, they are just bombed with lawsuits and they keep us 
tied up in court for years and years and years.  And that’s inequality.  They have 
so much money to counter any of the people who are using their scientifi c and 
educational expertise to try to keep our environment safe, not that I feel that’s the 
main issue.
Third inequality, why is it that Los Alamos County is one of the top and richest 
counties in the United States and right next door, Rio Arriba is one of the poorest? 
Defense spending goes up and up and up in the state of New Mexico and has for 
a number of years, and our rating as one of the poorest country -- poorest of the 
states in this United States has remained the same, right down at the bottom with 
just small fl uctuations.

617-4

Commentor No. 617 (cont’d):  Diane Gledhill

617-4 NNSA has yet to make any decisions regarding the proposed actions 
and alternatives in the SWEIS.  NNSA will issue one or more Records 
of Decision no earlier than 30 days after publication of the Final LANL 
SWEIS to document the decisions made by the NNSA Administrator.

617-5 The issue of inequality as presented by the commentor is not within the 
scope of the SWEIS.  Socioeconomic and environmental justice impacts, 
however, associated with the alternatives addressed in the SWEIS are 
analyzed in Chapter 5, Sections 5.8 and 5.11, respectively.

617-5
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Our representatives would have us believe that the military operations in this state, 
and most certainly Sandia and Los Alamos labs, are helping us fi nancially, and 
that is a myth.  And I am not the person to go into the details of it, but I think it 
speaks for ourselves that although the spending goes up we are not seeing it, and 
Rio Arriba County where probably the greatest proportion of people are earning 
their money at Los Alamos labs live, is just the epitome of poverty, the highest 
drug rates, the highest suicide by teenagers, the highest child mortality -- you 
name it, we got it, including a suffering educational system.
There are a myriad of things that surround this operation that are not always clear 
to the eye of the beholder, and it is terribly important that Domenici and Bingaman 
and Richardson and Udall understand that the military complex and Sandia and 
Los Alamos are not helping us fi nancially.  And if they don’t know that, boy, we got 
a lot of information to let them know.
My quick wrapup is, we cannot be a state that pursues sustainability and 
simultaneously creates the most destructive weapons in the world.  And I want to 
say, we are in Rome, the fi res are burning, the fi res of resource depletion and the 
fi res of global warming, and are we going to play violin and keep piling weapons 
on or are we going to direct our attention to those problems, and thank you.

Commentor No. 617 (cont’d):  Diane Gledhill

617-6 Chapter 4, Section 4.8, of the SWEIS addresses the current 
socioeconomic conditions surrounding LANL, including regional 
economic characteristics, demographics, income, housing, local 
government, finances, and services.  Chapter 5, Section 5.8, of the 
SWEIS evaluates the socioeconomic impacts of the alternatives for 
LANL operations.  Specifically, Section 5.8.1.3 addresses potential 
impacts if operations are expanded.

617-6
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My name is Harvey Frauenglass, and Diane is a hard act to follow, and so are 
those wonderful people from California, the students, and so is Carol Miller.  And I 
want you to know I voted for you when you were running for representative.
I worked for 13 years at the DOE labs in New Mexico, Sandia and Los Alamos.  
And for the last 25 years I have been doing penance as a farmer.  But what I want 
to say, whereas I agree with most -- with the feeling and most of the things that the 
people here have said, there’s another side to Los Alamos that we need to think 
about.  I’m not talking about the weapons production side.  But there’s another side 
that if we had maintained the original name of Los Alamos, Los Alamos Scientifi c 
Laboratory, we would be in a lot better position now.
And I am going to conclude, tell you what my conclusion is right now before I get 
into the specifi cs.  I think Los Alamos should be renamed Los Alamos National 
Research Laboratory, not Los Alamos bomb factory.
Right now we have laughed, and rightly so, when people call Los Alamos the 
crown jewel of New Mexico, of New Mexico research.  But that, perhaps is 
overdoing it.  Yet, I would like to point out some of the things that should be 
encouraged and should be funded at Los Alamos that are happening right now, 
that perhaps the people who put this EIS together didn’t even know about.  And 
these are the kind of things that if we shift the emphasis and put money into that, 
we would be in a lot better place.
For example, the National Science Foundation’s primary climate change computer 
code is done at Boulder, Colorado at the National Center for Atmospheric 
Research, which sounds right.  But what we don’t know is that one half of that 
project is done at Los Alamos.  They have the expertise to predict the oceanic 
changes and the changes in ice melting that is worldwide.  That this is a center 
right here for that.  This is the kind of thing that goes -- that happens at Los Alamos 
that we don’t even know about.
Another example.  Los Alamos scientists have developed codes that are capable 
of following a million autos in large cities, city centers such as Dallas, Texas.
They also have the capability and they are just not doing enough in this, but 
they have the capability of understanding the complexity of our national electric 
grid, which is in very sad shape.  It is so interrelated that it defi es the mind.  If 
something happens in Oswego and that goes down, and it goes down in Biloxi, 
and this is a national security risk probably far greater than someone dropping or 
doing a bomb or doing something like that.  Terrorists could knock out the grid and 
we’re out of production or we’re out of everything for weeks, the whole country.  
Los Alamos has the capability and they are working on that, on understanding how 
you get the grid to work, what improvements, and these are very complex technical 
things.  They can do it.  They have got people there, scientists who are working on 
that right now.

Commentor No. 618:   Harvey Frauenglass

 NNSA notes the speaker’s remarks.
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Another example, we have heard about avian bird fl u, and we have heard about 
HIV and similar threats of global pandemics which are capable of killing millions 
of people everywhere.  Because it takes time to develop vaccines, and distribute 
them, it’s essential to limit the spread of these diseases.  Los Alamos currently has 
the capability to simulate the global spread of such pandemics and how we can 
then deal with them.
I am not a scientist.  I was working in communications, in publications, but believe 
me, I know these things are happening there and people know that.
Another thing, we’re talking -- we talk about burning of our overgrown forests in 
the West and all over the place.  This has consequences for communities from 
Los Angeles to Los Alamos and everywhere.  Los Alamos is the only place that 
possesses the computer simulation codes that are adequate for understanding 
how forest fi res work, and doing something about suppressing them.
There are other things.  These are not the primary mission of Los Alamos.  I know 
that.  We all know that.  But they are there, and the scientists are working on these 
things.
My stepson’s father worked in the biomedical fi eld at Los Alamos and developed 
a cell sorter where you can sort cells by volume, which is now used in medical 
research around the world.  There are lots of other things.
I don’t want to bore you with this, but the point I’m trying to make is, if we turn Los 
Alamos into, instead of a science center, into a bomb factory, the top people will go 
there to do this research, they are not going to want to go there.  That’s not what 
they want to do.  The people are doing the research are proud of their research.  
They are proud of the science that they are working on.  They don’t want to work 
in a bomb factory where there are military people going around escorting the 
plutonium.  That’s not what they want to do.
I think one of the things that we have to consider as an effect of expanding 
plutonium production there is the effect it’s going to have on the quality of people 
who are going to want to work there, and we are going to want to have -- we need 
Los Alamos.  We need it.  We need that science.  We have got it.  Let’s encourage 
that side of the thing and let’s just forget about making it into a bomb factory.
Now, if I really wanted to be mean, I could say -- I could tell you some other sites 
where we could make the bombs in other states, but why should we push that on 
them? Maybe we just forget about them.  We don’t need them, anyway.  Thank 
you.

Commentor No. 618 (cont’d):  Harvey Frauenglass

Comment side of this page intentionally left blank.
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I’m John Witham.  I’m with Nuclear Watch New Mexico.  My comments tonight 
are about the comment period itself.  On May 26th, Deputy Secretary D’Agostino 
signed off on the SWEIS, and it was over a month later that it was actually 
published in the federal register, and we had a 60-day period to comment on a 
1,920-page document that has many thousands of pages of reference documents.  
We got a two-week extension.  I think it’s at least appropriate that we get an 
extension that’s equal to the time it sat after being signed before being published.  
So let’s get at least another 30 days or 15 days to have people from all over the 
country, like the intrepid students from California, to have a chance to comment on 
something that affects all of us.  Thank you.

Commentor No. 619:   John Witham

619-1 Responding to requests for additional time, NNSA extended the 
comment period from the original 60 days to 75 days.  Refer to 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for more information.

619-1
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Hi.  I have a letter for Ms.  Withers that mirrors much of what has been said about 
the specifi c issues on the Environmental Impact Statement and why we don’t want 
more bomb production and more pollution from Los Alamos.  I am a member of 
 Pax Christi, New Mexico, a Catholic Peace and Justice organization.  We were in 
sack cloth and ashes in Los Alamos on the 6th asking for repentance for dropping 
the bomb, and I’m here to speak against making more bombs and parts of them.
I am also a healthcare provider in Northern New Mexico for 27 years.  We have 
many of the same comments that have been made in this letter that I will give to 
Ms.  Withers, but I would just like to read the last paragraph, which has also been 
said, but it needs to be said again and again and again?
“We strongly believe that Congress must change the mission of LANL.  LANL 
could lead the world in research and development of renewable energy such as 
solar, wind and biomass, and cleanup technologies that support the environment 
and public health.  The SWEIS must include a fourth alternative that focuses on 
these activities.  The security of the United States will be strengthened by clean 
energy independence rather than by accelerating the arms race.  The economy of 
New Mexico and the nation would be improved by focusing on these life affi rming 
priorities.” Thank you.

Commentor No. 620:   Betsy Martinez

620-1

620-2

620-1 NNSA notes the commentor’s opposition to pit production.  
Environmental impacts from current operations and the alternatives for 
continued LANL operations are described in Chapters 4 and 5 of the 
SWEIS and summarized in Table S–5 of the Summary.

620-2 NNSA notes the commentor’s belief that Congress change LANL’s 
mission.  In addition to LANL’s primary mission of supporting the 
Stockpile Stewardship Program, research is conducted in areas promoted 
by the commentor.  These research areas are part of current operations 
and as such are included in the SWEIS as part of the No Action 
Alternative.  These activities would continue to be conducted at LANL 
regardless of the alternative selected.  Refer to Section 2.3, Alternative 
Missions, of this CRD for more information.
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So, this one section here in Volume 2, Book 1, about H40, H64, and on for about 
20 pages, is about the transuranic waste and the WIPP, and they have a whole list 
of facilities which they say they are going to need to deal with to send transuranic 
waste to WIPP and they want a bunch of buildings constructed, and I am curious if 
those buildings already exist.  You know, have they done most of this work already 
and they are just asking for approval after the work is all done, because I have 
heard them saying they want to start shipping in December.  There is no way in 
the world they can get all this stuff by December also.  The decision powers, I 
want to know if somebody here can tell me, if these buildings that are mentioned 
in this section about how to handle waste from WIPP already exist, even though 
I don’t think the decision has even been made on that, let alone on this? And do 
they exist? Does anybody know?
MODERATOR ROBIN BRANDIN: I’m sorry, but we are not in a position to 
answer questions here.  If you would like to ask Ms.  Withers afterwards she can 
answer the question, or you will see the answer in the Final Environmental Impact 
Statement.
MS.  BONNIE BONNEAU: I mean, it seems pretty disingenuous to pretend you 
need to study the environmental impact of something that you have already spent 
the money and to plunge ahead and get into it, and they are actually planning on 
shipping this stuff already this year, I believe, or the fi rst of next year, and -- how 
can you do -- you know, you are so far -- if you haven’t just made this decision yet, 
and do these buildings exist, you -- I bet they do.
I think that a lot of times that everything that we get in here isn’t the real truth 
of all information and there’s a lot of fudging and a lot of distortion of all the 
statistics, and there always have been regarding the environmental impacts of 
the Laboratory on our environment.  And here, Section 4.0 is called Affected 
Environment, and I think it should be called the Affl icted Environment, and 
they sort of describe the very close region around Los Alamos yet, you know, 
it contaminated about four states, and there’s research and studies that prove 
that it’s contaminated huge areas.  And, you know, most of us live fairly close to 
you and you are affl icting the whole area with this pollution, like the 25,000-year 
plague or something, you know, and it doesn’t go away and you can’t see it and 
it just keeps on accumulating and accumulating and getting into the -- more and 
more into the water and the air and the soil and, you know, the cumulative impacts 
can never really be known but, you know, it may almost be too late to actually 
change the inevitable, you know, genetic mutations and things that have been set 
in progress already, because every day you just contaminate our environment 
more and more.
And there’s no way these books could really begin to cover all the pain and 
suffering you cause and plan to continue to cause here, and then you go up and 
they charge into one country and another and, you know, be a plague here or 

Commentor No. 621:   Bonnie Bonneau

621-1

621-1
cont’d

621-2

621-1 The environmental impacts of LANL facilities that currently support 
transuranic waste operations were evaluated in the 1999 SWEIS.  
Existing facilities supporting the processing, certification, and 
shipment of transuranic waste currently in storage domes in Area G, 
and newly generated transuranic waste, are described in Appendix H, 
Section H.3.1, of the SWEIS.  The SWEIS evaluates the environmental 
impacts of proposed new facilities that would be required to manage 
transuranic waste.  As described in Appendix H, Section H.3.2, new 
modular units are proposed to accelerate the processing of contact-
handled transuranic waste from the fabric domes.  The new modular 
units would help NNSA meet the schedule requirements of the Consent 
Order entered into in March 2005, that requires closure of MDA G by 
the end of 2015.  Closure of MDA G may require removal of high-
activity transuranic waste from 33 shafts.  Because no equipment or 
facilities currently exist at LANL to remove this waste from these shafts, 
NNSA proposes to construct and operate a remote-handled transuranic 
waste retrieval facility as described in Appendix H, Section H.3.2.2.1.  
The transuranic waste retrieved by this new facility would be processed 
and prepared for shipment to WIPP using existing facilities.  Also, 
because all waste management operations in a 63-acre portion of 
Area G will cease by 2016, in accordance with closure schedules, a new 
facility will be needed to process transuranic waste.  As described in 
Section H.3.2.2.2, this new TRU Waste Facility would process newly 
generated transuranic waste and would consolidate all transuranic 
waste processing needs in one location.  Other options, as described in 
Section H.3.2.3, evaluate the impacts of possibly storing and processing 
currently stored transuranic waste at the TRU Waste Facility if this 
waste cannot be processed and shipped to WIPP on a schedule allowing 
closure of MDA G in compliance with the Consent Order.

621-2 NNSA and the LANL contractor monitor emissions from ongoing 
operations and from media (water and soils) that would show an effect 
from past operations (legacy waste).  The monitoring results are reported 
in the annual environmental surveillance reports and are summarized in 
Chapter 4 of the SWEIS.  Emissions from ongoing operations are well 
within regulatory limits and permit requirements and are expected to 
remain in compliance under any of the proposed alternatives.  There is 
no evidence of extensive contamination of four states or huge areas as 
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there for a few years, and then move on to another country, but it’s been here in 
New Mexico for 60 years, the same, you know, plague.  It’s just a continuing.
And I would like to mention another subject you never considered is the mental 
health, you know, of our communities, and the mental health of the people, and 
how much crazier the world seems to be getting because the people in power are 
crazy, crazy, you know, with their power, and they are just obsessed with some 
kind of mad sense of wanting to destroy things.  I don’t know really what’s wrong 
with them, except that’s sort of what power makes you want to destroy things.
But there’s a dangerous bunch of stuff going on, and we, the people, have so little 
to be able to -- what can we do about that? What can we say? We can stand here 
and talk and they can say, well, this isn’t really a referendum on national policies, 
you know.  This is just we are supposed to look at these documents and tell you 
what’s messed up about it, a few words on pieces of paper, and there is no forum 
for the national policy.  There is no place.  They say, well, you can vote.  Well, you 
can vote, you know, for people who are all involved in the same -- the same web of 
lies and power and violence.
And I think that mental health issues and physical health issues go well beyond the 
small areas mentioned in that section.  And that it’s why there is so much violence 
in our communities and in our families, and it’s because we are a government that 
says violence is good and power is good and, you know, kill anybody you don’t 
like.  I mean -- and it’s going to come back and bite us and, you know, you can’t 
really expect it not to, just like that’s the -- look at New York City and all the other 
little tiny terrorists.  But we’re terrorizing the whole world.  Go over there and bomb 
this and go over there and bomb somebody else, somebody bombed us back.  
Surprise, like, hello?
Anyway, it’s -- you know, it’s bad karma or whatever.  I don’t know what you have 
to not believe in to not -- to think that there is anything good about it at all.  And the 
main purpose of all these things is to make money, and the more money they can 
spend and the more money they can make and the more money they can get, the 
more it’s all about economics and, like, money is some great goal where there’s no 
reason.  It’s the things like solar energy or wind energy, they don’t get the attention 
because nobody is going to make enough money on them.  And they can make 
a lot more money making bombs and have a lot more power, too, apparently, or 
whatever.
But I think of the gross national product and the mental health issues and just the 
whole focus and the way society is aligned behind the superfi cial unhealthy goals 
is -- is a really important issue that isn’t exactly addressed in this document.  And 
--
Okay.  Well -- so, we went up to Los Alamos about 10, 15 years ago and did 
some on-the-ground environmental studying with little radiometers.  We had 
three different radiometers and we went around and we tested.  First we did a 
background in Redondo Canyon, and then -- in the woods there, and then we 

Commentor No. 621 (cont’d):  Bonnie Bonneau

621-3
cont’d

621-4

621-3

stated by the commentor.  Refer to Section 2.6, Offsite Contamination, 
of this CRD for more information.

621-3 NNSA notes the commentor’s concerns regarding general mental and 
physical health issues and their influence on subsequent community 
behaviors.  The Council on Environmental Quality NEPA regulations 
require that EISs evaluate environmental impacts of major Federal 
actions.  In 1983, the U.S. Supreme Court ruled (Metropolitan Edison 
Co. v. People Against Nuclear Energy, 460 U.S. 766) that “psychological 
effects” are not included among the environmental impacts required to 
be analyzed in EISs.

621-4 NNSA is following the Consent Order with the New Mexico 
Environment Department that stipulates that groundwater will be 
protected and that groundwater cleanup levels will be protective of 
human health.  In addition, the NNSA operates a monitoring program 
(described in Chapter 4, Section 4.3.1.5, of the SWEIS) to detect 
contamination that has resulted from past practices.  NNSA evaluates 
and takes corrective action for occurrences of contamination in 
groundwater and surface waters at LANL, in accordance with applicable 
regulations and agreements.  NNSA intends to continue to safely manage 
waste and conduct environmental restoration activities at LANL as it 
carries out its missions.  Refer to Section 2.5, Water Resources, of this 
CRD for responses to comments regarding groundwater and surface 
water contamination and groundwater monitoring.  Over 1,200 species 
of anthropods (a group that include insects) have been identified at 
LANL as discussed in Chapter 4, Section 4.5.1.
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went and we studied, tested the outfl ows, the little gullies, all kinds of little dry 
washes where you can see, like, during rainy times.  And every time we put the 
radiometers -- we had three different varieties, and every time it just went over 
the top when you tested it from the soil, on the regular forest to the soil in the 
drainages.  And those drainages are going straight all over our state, and they 
are also getting into Los Alamos aquifers.  And it’s just right off the top, and they 
told us very proudly that there were no bugs in Los Alamos.  And there aren’t any 
bugs in Los Alamos because they have short life cycles and the radiation has 
killed them all already.  Like, hello? How can brilliant people, like, be proud of the 
concept of their working with something that’s already killed all the little insects 
that God put down on God’s green earth.
And I hope that they just wake up and say, hey, we don’t want to do this anymore 
and we’re going to work for a healthy world, and God wants us all.  Amen.

Commentor No. 621 (cont’d):  Bonnie Bonneau

Comment side of this page intentionally left blank.

621-4
cont’d
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I am here today to commemorate Nagasaki Day, and I feel this is a travesty that 
this is happening.  And I would like to speak for those that aren’t here, and that, in 
fact, so many people that died because of nuclear bombs and I -- I am just very 
distressed that the children -- do any of you have children that -- that -- that you 
care about and have some feeling as to whether they are going to have a world to 
live in and that is healthy and safe and beautiful? Please, there has been -- there’s 
so much that the youth can do positively if we just give them the -- the ability to 
-- to -- to do the work that they were born to do.  And I pray that -- that as Bonnie 
was saying, that the mental illness and the drug abuse that is so prevalent in our 
society can -- to cover up the feelings of despair that a lot of you have, and I just 
pray that you can see the light and -- and to give the youth and the rest of the 
creatures of the earth a chance to -- to -- to be happy and not desiring to end it all.
I was at a memorial this morning for a youth that committed suicide because he 
was just hopeless.  There’s just so -- we need to drop all the hopelessness.  But 
how do you do it when you are going to increase plutonium pit production and take 
us all down the road of destruction.
And I would just like to end by, like Shannyn said, with a circle, and I hope that we 
can, you know, stand strong and say no to this.  We said no to Rocky Flats.  Why 
are we proceeding to totally contaminate the sacred lands of the pueblo people 
forever more? And just visualize good things happening and life-affi rming -- there’s 
so many great things that Los Alamos could do, like, for -- come up with cures to 
all the radiation sicknesses or, you know, do alternative energy instead of nuclear.
Thank you.

Commentor No. 622:   Julie Sutherland

622-1

622-2

622-3

622-1 NNSA notes the commentor’s concerns regarding pit production.  Refer 
to Section 2.1, Opposition to Nuclear Weapons and Pit Production, of 
this CRD for additional information.

622-2 NNSA notes the commentor’s concern regarding contamination.  
LANL operations are in compliance with the regulations that protect 
public health and the environment.  The potential environmental, 
health, and safety impacts of continued operation of LANL under the 
three proposed alternatives are analyzed in Chapter 5 of the SWEIS, 
including management of radioactive and chemical wastes, monitoring 
air emissions, and treatment or monitoring of wastewater discharged 
through NPDES-permitted outfalls.  These analyses demonstrate 
that LANL can continue to operate safely and remain in compliance 
with applicable regulations under any of the three alternatives.  Refer 
to Section 2.6, Offsite Contamination, of this CRD for additional 
information on the potential impacts to the air, water, and other 
environmental media.

622-3 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production.  
In addition to activities supporting NNSA’s Stockpile Stewardship 
mission, research on alternative energy and many other areas is 
conducted at LANL.  This research is part of current operations and is 
identified in the SWEIS as part of the No Action Alternative.  These 
activities would continue to be conducted at LANL regardless of the 
alternative selected.  Refer to Section 2.3, Alternative Missions, of this 
CRD for more information.
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I’m here.  I want to thank everyone that spoke before, because there’s a lot of 
things that were said, and I don’t want to be redundant.  Besides, I don’t have all 
the education to say what everybody said.  But one thing that I do is at work, with 
the recycling, and I feel like that’s one of the things that Los Alamos Laboratory 
could be doing, and in particular, about their waste.  There are so many industries 
and stuff that just are -- especially in America, that are just throwing their waste 
down the drain, and it’s all being -- polluting the earth.  And I don’t think we can go 
about business like that anymore.
And if Los Alamos is going to produce things that are toxic to the environment, 
then they better learn how to balance them all so they don’t ruin the rest of the 
earth for everybody else.  But in the meantime, they shouldn’t be doing this work 
because it’s destroying the earth for all the people.  And we need the earth to 
survive.
And if we want to be great New Mexicans and be loving of the earth and have a 
home for the future, we need to take care of it, and one of the ways to take care 
of it is to look at the waste that we are creating and let’s stop doing that and really 
trying to fi gure out what we’re going to do about all the waste that we have already 
created so that the earth can survive still beyond the things that they are going to 
destroy with if we let them, you know.
So, I think that we have to stop, stop the war machine, and we have to start 
making peace in the world and stop allowing war to go on, because it’s a crime 
against humanity, and every war is, and especially the aggressive wars of the 
United States and Israel, that huge Israeli lobby that allows the media to say that 
the war is okay, that the killing of people, innocent lives is okay, that disability, 
deaths are okay.  This is just war and war is okay.  But war is pollution, the worst 
pollution of the earth.  If anybody cares about the earth, then the pollution that’s 
created from war is the worst on the earth.
And if anybody cares about ecology, then the pollution of war is the worst on the 
earth, and we have to stop that, and we have to stop making the weapons of war 
and the war machine, and stop it now.

Commentor No. 623:   Melissa Larson

623-1

623-2

623-1 NNSA agrees with the commentor regarding the importance of recycling 
materials to reduce the amount of waste to be disposed of.  NNSA has 
instituted a pollution prevention and waste minimization program at 
LANL, as described in Chapter 4, Section 4.9, of the SWEIS.  Source 
reduction, including materials substitution and process improvements, is 
the preferred method of reducing waste.  Recycling and reuse practices, 
and volume reduction and other treatment options are also used to 
minimize the amount of waste generated.

623-2 NNSA notes the commentor’s opposition to LANL operations due to 
its impact on the environment.  Environmental impacts are evaluated 
in Chapter 5 and are summarized in Summary Table S–5.  These 
potential impacts will be factored into any decisions made by the NNSA 
Administrator when issuing any related Records of Decision.
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I am going to be brief, because there are many words that have been said tonight.  
I think the words we need to think about are where is this beginning, who is 
responsible for this.  Where did it come from? We have got elected offi cials that 
have gone along with it in Washington.  We have a corporation called Bechtel 
who is running this show, and Bechtel got a contract for seven years to run Los 
Alamos, over 500 million dollars, and they in their statement have said, we are in 
the business of making money.  Now, what do you think that means, people?
I’m really sorry that a lot of people left because I wanted to put fi re in their 
belly, the kind of fi re I got in my belly.  I’m fed up.  And Greg Mello said it at the 
beginning.  You have got to go to the House, go to the Congress, you have got 
to do it now, every one of you.  I don’t believe the DOE, and neither should you.  
I mean, it’s obvious that this is formulated to fail as far as comment goes.  The 
comment period isn’t long enough, or inundated with all kinds of extraneous 
information, and we are supposed to make a judgment? I don’t think so. 
I made my judgment.  I know what’s going on.  Number one, we have got a 
government that is placing fear in people, scaring them half to death since 9/11.  
Oh, well, gee, we’ve got to get weapons.  We’ve got to do this now.  And so, we 
have a nation of sheep.  What leads sheep? What drives sheep? Fear.
So between the fear, and a corporation that has money, and they don’t have a very 
shining record, if you take a look at their record, of what they have done in Iraq.  
They haven’t cleaned up Iraq.  They got a big contract from the United States 
government to clean up Iraq.  Did they clean up Iraq? No, they haven’t cleaned it 
up.  Do you think they are going to clean up the mess up there at Los Alamos, the 
waste that we’re going to get when all that crap begins? Do you think that Bechtel 
cares about what happens to you and your family? They don’t care.  What they 
care about is money.  They said it.  They don’t make any bones about it.  They 
said it.
And I want you people to get angry.  I want you to get real angry, because being 
nice just hasn’t worked.  We went along with them for a long time, and it’s time to 
get angry and it’s time to do something, and the time is now.
These young people that spoke from California, I got something to tell you.  I have 
lived quite a while.  I have seen this nation go from a moral nation to really dealing 
in some immoral, egregious things, and it’s time to put a stop to it.  And everybody 
that goes out from here, I want you to tell everybody, to write their Congress, to 
make a noise, a big noise.  I don’t know how much good it’s going to do, but we 
better start now before it’s too late, because the machine is moving and it’s not 
going to stop, and you get in the way and it will run over you.  You have got to start 
doing something now.  Thank you.

Commentor No. 624:   Evelyn Witt

624-1

624-2

624-1 NNSA notes the commentor’s concern that there was insufficient time 
to comment on the Draft LANL SWEIS.  Responding to requests 
for additional review time, NNSA extended the comment period 
from the original 60 days to 75 days.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for more 
information.

624-2 NNSA notes the commentor’s concerns about the wastes from proposed 
LANL activities and about environmental cleanup.  NNSA intends to 
continue the environmental restoration program at LANL and safely 
dispose of waste while LANL continues activities to support NNSA’s 
national security mission.  Chapter 2, Section 2.2.6, of the SWEIS 
summarizes the progress made in the LANL environmental restoration 
program since 1999.  While LANL staff identified over 2,000 sites in 
the early 1990s potentially requiring environmental restoration, due to 
remediation and consolidation, only about 800 remain to be addressed.  
Decisions about environmental restoration will be made in accordance 
with established regulatory standards and processes, including those of 
the New Mexico Environment Department for the Consent Order that 
was entered into in March 2005.  NNSA intends to implement actions 
necessary to comply with the Consent Order regardless of whether it 
implements other actions analyzed in the SWEIS.  Waste Management 
activities at LANL are addressed in several places within the SWEIS, 
including Chapter 2, Sections 2.4.12 and 2.4.14, Chapter 4, Section 4.9, 
and Chapter 5, Section 5.9, and portions of the SWEIS’s appendices.  
Refer to Sections 2.7, Waste Management, and 2.9, Compliance Order 
on Consent (Consent Order) and Environmental Restoration Activities, 
of this CRD for additional information.
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Hello.  I live up in Taos County, and I just want to say that this evening has been 
quite a blessing.  It’s a rare time in the United States that a person can sit in an 
auditorium, even a dimly lighted gym, and listen to heartfelt testimonies.  And 
heartfelt is what I have sensed here tonight, and I just feel like it’s just -- it’s just 
been a wonderful experience.
Now I have been an environmental consultant in various forms of environmental 
activism for over 30 years.  I guess in most of it I have not been paid for, at which 
-- because it’s a real passion of my heart.  I believe a couple of people have 
mentioned here that just, you know, our created order, how beautiful our created 
order is, and I feel very close to -- very close to our earth that God created, at 
least I believe that God created.
And I have traveled quite a bit around the world, and I have been in the Middle 
East, Northern Africa, Central America and Alaska, and various parts of just 
about all of the states.  Well, the other day I had the opportunity and the blessing 
to be at Hiroshima Day here in Los Alamos, had a wonderful conversation with 
a man from the Netherlands, and he approached me and he said, where are 
the folks? He thought there would be absolutely thousands and thousands of 
people commemorating the anniversary, the 61st anniversary of the bombing of 
Hiroshima.  And I said, you know, how long have you lived in the States? He said, 
I just came over here for a visit.  I had a goal in my life to bicycle across the United 
States.  Well, as I approached Los Alamos, having known quite a bit of the history 
of Los Alamos, being from the Netherlands, of course, we get a little bit better 
education about the history of the United States than those that live in the United 
States oftentimes, and he said -- so we had a great chat just about a number of 
things, but it just brings to mind as I was sitting in the group here with many of 
whom are friends of mine, and I have worked with on various -- various passionate 
activism, what I would like to call gentle activism, because that’s the only kind of 
activism that ultimately resonates for us.  We can be angry in our hearts, but angry 
sometimes has a reverberation effect of alienating too many people, and I don’t 
think that alienating is really, at least the way I would like to see us go.  I see a lot 
more getting done one-on-one, getting to know folks, much the same as Kathy 
Kelly suggested to us at Hiroshima Day.
But I noticed in sitting here in this auditorium, with the lights around the periphery 
and none over us, it almost seemed like something of a little bit of a tomb.  Well, 
that had some symbolism in terms of what we are talking about here today.
But I wanted to -- I took note of the fact that about 8 -- when this -- when all of the 
people were standing -- were sitting here, about 8 percent were represented by 
the state of California in the form of our good friends from California, the students.  
And I thought, how could that be? 8 percent of a New Mexico public hearing 
gathering from another state.  We’re glad to have, we would like to have this fi lled 
up with representatives from every single state, but the fact of the matter is, is 
that the word about these meetings, which I believe should have been -- should 

Commentor No. 625:   Charles Kading

 NNSA notes the speaker’s remarks.
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have been put forth as a public service because the Department of Energy, the 
EPA, all government offi cials, when they sign on and start receiving their checks 
from taxpayers, are public servants, and I think they all believe that they are doing 
good service.  The problem is that I think we have forgotten that our taxpayers are 
our servants, and they have a responsibility to us as our servants to do the very 
best for the citizenry of this country.  Now, I think that’s something just to think 
about and to take to task, all of our friends relatives, representatives -- more in 
the eyeshot of everybody in the media -- these are our public servants.  I would 
venture to guess that apart from the public servants that are actually getting a 
salary, and for Northern New Mexico probably a fairly decent salary, just -- not 
that that’s a bad thing in itself, I’m not saying that -- but all that our government 
offi cials, whether they are state, county, federal offi cials, these are our servants, 
and we owe it to them, as much as we are able, to share our thoughts and our 
visions for what -- how we can see this country as being a wonderful place to 
live.  And I suspect to say that most of us would agree that there are some not so 
wonderful things in -- going on here.  But I -- I just wanted to say, like I said in the 
beginning, I so enjoy being around people that are heart felt and passionate.
The problem I found here tonight, and as I have for the last 30 plus years, from the 
Vietnam period on, was that I believe that our public education system has been 
cloning an oil-addictive consciousness in our minds, and it’s inculcated, it’s so 
permeated the very fabric of the culture that passion for life itself is just diminished 
to such a level, that so often we are blinded by the very stuff of life itself.  And it’s 
passed us by.
But, boy, I hear it tonight, and I just feel very thankful to be here with you all 
tonight, and let’s, like, like everyone has said, the only way we can -- we can kind 
of -- we have to pray and use every part of our potential to -- to create.  And I 
think this is as much education -- and that is education in the larger sense, not the 
confi nes of what we call public education -- of enhancing our potential for critical 
thinking.  I think we were created to be -- have a wonderful potential for critically 
thinking about the life around us.
And once again, just -- I’m going too long here.  I have so much to say but, thank 
you all very much.  It’s just a blessing to be here with you all.

Comment side of this page intentionally left blank.

Commentor No. 625 (cont’d):  Charles Kading
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My name is Shannyn Sollitt, and I would like to bring up the environmental impact 
of -- the psychological impact that it has.  Many people have mentioned that 
Los Alamos has the highest teen suicide rate, and I would just like to mention that 
Columbine High School was less than the distance between here and Los Alamos, 
and I really feel that the reason why Columbine happened is because they were 
in the midst of a society that found that making weapons of mass destruction was 
acceptable, so blowing up a high school somehow, to those young minds, wasn’t 
such an egregious thing to do, and I would like to see an environmental impact that 
relates to the psychology of, especially young people, related to nuclear weapons 
production facilities or any production facilities that are creating weapons of mass 
destruction.  Thank you.

Commentor No. 616 (cont’d):   Shannyn Sollitt (comments continued from page 3-973)

616-4 Council on Environmental Quality regulations and DOE procedures 
require that EISs evaluate the environmental impacts of major Federal 
actions.  In 1983, the U.S. Supreme Court ruled (Metropolitan Edison 
Co. v. People Against Nuclear Energy, 460 U.S. 766) that “psychological 
effects” are not included among the environmental impacts required to 
be analyzed in EISs.

 Also see NNSA responses to other comments which are provided on 
page 3-973.

616-4

616-4
cont’d
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 For the NNSA, and Lab people here, I -- you may not know what a small federal 
presence there is in the nuclear weapons program.  It seems like an odd thing to 
say, but there actually is less than 4 percent of federal -- the Federal Government 
accounts for less than 4 percent of the spending in the nuclear weapons program.  
The rest are contractors, and the spending is concentrated in just a very few 
contractors, as Evelyn and other people have said.  If you look at the wall here, 
the percentage of federal effort in the nuclear weapons program is signifi cantly 
less than the percentage of mortar joints in that wall.  The rest is Bechtel, BWXT, 
WGI.  Over half of the Department of Energy’s total budget is spent by just nine 
companies, and this is a dramatically increasing phenomenon.
So I want to suggest that we have to be careful if, as federal employees -- and I 
was a federal employee once -- that we are not just facilitating money-making by 
a very small group of companies.  We’re sort of doing a federal Environmental 
Impact Statement, but it’s not very federal.
Now, I want to say something tactical to our colleagues who are here.  We need to 
work with Congress to defeat these plans, exactly as Evelyn and others have said.  
Evelyn anticipated several of the points I wanted to make.  That’s great.
Please, do not go away from this room and think that making comments to the 
Department of Energy is going to accomplish anything.  We have to remain 
energized and get more energized.  It’s not going to be enough to be nice.  I want 
to be really clear that the public relations practices of the Federal Government and 
it’s contractors have advanced tremendously since the early 1990s, when I started 
this work.  Their job is to make sure your effort goes nowhere.  So, there is a 
misuse of civility in this process.  And this is a message to Jan, who is a very nice 
person, but I want to tell you that we, ourselves, in New Mexico, must galvanize 
ourselves for a resistance action that puts the pressure on until we succeed.
Now, we defeated this plan twice before.  We defeated it in 1990, when this 
country still cared about the budget defi cit.  Los Alamos Laboratory proposed 
a special nuclear materials research and development laboratory that was a 
complete boondoggle.  Congress cut it because of citizens, like you here, getting 
out there and making your voice known at a pivotal moment and in a way that 
Senator Bingaman and members of Congress couldn’t forget.  Congressman 
Sprat from South Carolina years later said, I saw my name in New Mexico papers 
vilifi ed because I promoted pit production in New Mexico.  That’s what we have to 
do again.  We can’t let this go by.
We defeated this again in 1997 because there was an active earthquake fault 
under the CMR building.  It had to be taken out of the pit production plan.  That’s 
twice here.
Trish, my wife, and the farmers at Pantex defeated it at Pantex.  It was defeated 
multiple times in multiple places.  The Department of Energy is running scared.  
They have not been able to make pits for 17 years.  We can’t let them restart 

Commentor No. 600 (cont’d):   Greg Mello (comments continued from page 3-937)

600-8 The production level of up to 80 pits per year is consistent with the 
ROD for the Final Programmatic Environmental Impact Statement for 
Stockpile Stewardship and Management (DOE/EIS-0236) (DOE 1996) 
and is independent of past proposals.  See the response to Comment 
no. 600-4 above.

600-8

600-8
cont’d
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this process and transmit the ideology of nuclear weapons to a new generation 
of young people who are malleable, and whose careers are in the hands of the 
managers of Bechtel.  There are two billionaires running Bechtel, and if that 
doesn’t tell you where this thing is running nothing else does.
So I beg you to leave this place inspired, work with each other, don’t let your 
passion die away in loneliness and isolation.  Reach out to your friends.  Form a 
group.  Have a house meeting and share information.  Ask one of the people from 
the organizations that are working on this to come and talk to your group, talk to 
your church, talk to your real estate organization, because they are going to be 
affected, talk to your city council, talk to your state representative.  We have got to 
start putting the pressure on and we can’t let our shyness about the Democratic 
party or the Republican party get in our way.
We have to make people understand that it’s not going to be okay to sell Northern 
New Mexico down the river and let the state become a colony for pits in the North, 
uranium enrichment and waste disposal in the south.  It doesn’t have to be that 
way.  We can make a sustainable economy in this state by a genuine response to 
the real problems, the real security problems of peak oil and global warming, and 
the other genuine national security problems.
And this greed-oriented run on the treasury has to be stopped.  And I know that 
a lot of nice people are involved in it, but that’s all it is.  And we can stop it again.  
We have done it twice and it’s been done in other places, so let’s get on it and let’s 
have a good time doing it.

Commentor No. 600 (cont’d):  Greg Mello (comments continued from page 3-937)

600-9 NNSA notes the commentor’s concerns regarding facilities located in 
New Mexico related to the nuclear fuel cycle and national defense; 
however, the SWEIS only addresses environmental issues related to the 
alternatives for continued operation of LANL as described in Chapter 3 
of the SWEIS.

600-9
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I am Kalea Matsakis, and I just want to let everyone know who is here that 
Concerned Citizens for Nuclear Safety and the Embudo Valley Environmental 
Monitoring Group have a letter in the back which is requesting an extension of 
time until the Area G Risk Assessment, the Seismic Hazard Report and the Health 
Assessment have been properly done and allowed for a public comment and 
review.  And I would really appreciate it if you could all come back on your way out 
and pick up a copy and sign it, so that we can try to get some real science behind 
it.  Thank you.

Commentor No. 610 (cont’d):   Kalea Matsakis (comments continued from page 3-957)

Comment side of this page intentionally left blank.
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I’m part of a group that’s called the  LANL Water Watch.  We are a network of many 
citizen groups in the area around Los Alamos, and we put together a shared value 
statement among other things.  And this is -- I’m inviting everybody to participate 
in this.  There is a copy of it that you can sign in the back, and I’m just going to 
read to you what it says. “All people in our communities are intricately tied to the 
health of rivers, acequias and other water.  Historical and ongoing activities at Los 
Alamos National Laboratory threaten our cultural, spiritual and ecological survival.  
To ensure that the good health of watersheds downstream and downwind from 
LANL and the good health of the Rio Grande to provide safe drinking water, clean 
water for irrigation, and pure water for sacred ceremony now and in the future, 
we acknowledge and assert the following: All people that live downstream and 
downwind from LANL require and have a right to clean water for drinking, sacred 
ceremony, growing food, raising animals, recreating and overall well-being.
“Number 2, traditional indigenous cultures that live downstream and downwind 
from LANL require and have a right to pure water for sacred ceremony.
“Number 3, wildlife and ecosystems living downstream and downwind from LANL 
need and depend upon clean water for their survival.
“Number 4, healthy communities require clean rivers, groundwater and 
watersheds to achieve a strong economy and sustainable future.
“Our local, federal, and state government agencies have a duty to protect the 
health and welfare by setting and enforcing laws and regulations that protect water 
resources downwind and downstream from LANL.
“Healthy communities and ecosystems require clean, innovative and life-affi rming 
science and technology that will benefi t the economy, the future and health of all.
“Number 7, we recognize and respect that fl owing water does not seek or uphold 
political, social, cultural or economical boundaries.
“Based on these values, we assert that historic toxic waste must be cleaned 
up now to protect drinking water, and life-threatening pollutants that are the 
byproducts of ongoing LANL activities must be kept from contaminating our 
watersheds and tainting the Rio Grande.
“Adequate funding must be provided to clean up contamination at LANL to achieve 
these shared values.”
A copy of this is at the back if you would like to sign it and support the LANL Water 
Watch.  This is a way your whole community can get involved in stopping pit 
production, the expanding activities at Los Alamos National Laboratory, and form 
a solidarity that’s absolutely necessary for us to keep modern pit production from 
happening in our state or anywhere.  Thank you.

Commentor No. 611 (cont’d):   Sheri Kotowski (comments continued from page 3-959)

611-2
cont’d

611-4

611-4 NNSA intends to conduct operations at LANL in accordance with its 
assigned missions while continuing the LANL environmental restoration 
program summarized in Chapter 2, Section 2.2.6, of the SWEIS.  Since 
the early 1990s, when LANL staff identified over 2,000 sites potentially 
requiring environmental remediation, progress has been made (and 
sites consolidated) such that only about 800 remain to be addressed.  
Appendix I of the SWEIS presents options and environmental analyses 
for conducting future remediation activities at LANL primarily related 
to the Consent Order that was entered into in March 2005.  Decisions 
about environmental restoration for any contaminated site will be made 
in accordance with established regulatory standards and processes, 
including those of the New Mexico Environment Department for 
the Consent Order.  To arrive at a decision about remediating a 
contaminated site, several alternative remedies may be considered 
including containment in place, treatment, or removal.  Any remedy 
selected for a site requiring environmental restoration must meet several 
criteria including protection of human health and the environment and 
attainment of applicable cleanup standards including those for ground 
and surface waters.  Cleanup criteria for sites subject to the Consent 
Order are given in Section VIII of the Consent Order.  NNSA intends 
to implement actions necessary to comply with the Consent Order 
regardless of whether it implements other actions analyzed in the 
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I just wanted to state for the record that I did not see a single announcement about 
these public hearings other than from activist, peace activist groups.  I did not see 
a single announcement, and that is gross negligence.
Also, we’re speaking to a brick wall.  And why aren’t the people who wrote SWEIS 
here to answer our questions? We’re speaking to a brick wall.

Commentor No. 614 (cont’d):   Jeanne Green (comments continued from page 3-967)

614-9 NNSA notes the commentor’s statement regarding announcements of 
the public hearings for the Draft LANL SWEIS.  NNSA announced 
the availability of the Draft LANL SWEIS and public hearings in the 
Federal Register and in newspaper announcements in Albuquerque and 
northern New Mexico.

614-9
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Arlene Maestas.  I am really happy to see this card out.  And before you leave 
tonight, pick up four, mail them to your representatives in Congress, imagine 
getting 18,000 cards like this.  It’s Bingaman, Udall, Dominici and who else? 
Heather? Haliburton Heather? If you can get these cards to them, I think you 
would make an impact on them.  So, I don’t know who -- I don’t know who has the 
cards --
Okay.  She has got them.  I think this would be the beginning of the impact.  Thank 
you.

Commentor No. 626:   Arlene Maestas

 NNSA notes the speaker’s remarks.
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Basically I’m just really against the idea of creating more destruction, adding more 
bombs and more death, anything more that adds to more death in the world.  We 
have so much technology out there today, we have so many brilliant people in the 
world that are so capable of creating worthwhile things for this planet so that we 
can all live in harmony, so that we can all live on a planet that we will enjoy.
And the way we can enjoy is by getting those brilliant minds to create 
worthwhile, clean, green planet-friendly inventions and give us better ideas to 
live harmoniously.  And everybody in the world deserves to live with clean water, 
good shelter, a job, be able to live in harmony without having to fear for their lives 
because of a war or because of hunger. 
And we have the capability of creating such a world today.  And why bring more 
chaos, that is unfathomable.

700-1

Commentor 700:   Geri Jaramillo

700-1 NNSA notes the commentor’s opposition to nuclear weapons.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for additional information.
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So what I wanted to address, I want to have them address or LANL address, I read 
in documentation that every year they’re planning to release up to 6,900 pounds of 
depleted uranium into the open air, which will go down over San Idelfonso Pueblo 
and be carried on the wind. 
And the government hasn’t done adequate research as yet on the long-range 
impact of depleted uranium on human beings.  We have several troops that are 
coming back from Iraq and Afghanistan that have been exposed to depleted 
uranium that are having cancers occur and genetic mutations that are believed to 
be connected to exposure to depleted uranium. 
They have a 700 or 7,000 percent increase in leukemia in Iraq due to exposure to 
depleted uranium.  There’s been research done throughout Europe, Germany, and 
England in specifi c that shows a connection between these cancers and exposure 
to depleted uranium. 
How can they release -- if this is a toxic material, how can they release that in 
a public area, onto the public, onto civilian populations downwind from the lab.  
That’s my question.  And that’s one of the things that I want addressed. 
I think that’s something that, before they can produce more or release more, that’s 
something they should defi nitely have researched more.  So there should be 
extensive studies on the impact of depleted uranium on human beings. 

701-1

Commentor 701:   Tim Origer

701-1 Chapter 5, Section 5.4.2, of the SWEIS provides information on 
radiological air emissions from LANL for all three alternatives.  These 
emissions include all uranium radioisotopes that are present in depleted 
uranium.  Chapter 5, Section 5.6.1 provides public radiological impact 
information for all emissions including uranium isotopes under all 
three alternatives.  For all alternatives, the average population dose 
within 50 miles (80 kilometers) of LANL is less than 0.1 percent 
of background.  LANL programs and procedures are designed to 
minimize any releases of depleted uranium to the environment during 
tests.  Chapter 4, Section 4.6.1, provides detailed information on 
cancer mortality and incidence rates in New Mexico and all counties 
surrounding LANL.  These data, along with the final LANL Public 
Health Assessment, issued on August 31, 2006, by the U.S. Department 
of Health and Human Services, Agency for Toxic Substances and 
Disease Registry, shows that, “…there is no evidence of contamination 
from LANL that might be expected to result in ill health to the 
community,” and “…overall, cancer rates in the Los Alamos area are 
similar to cancer rates found in other communities” (ATSDR 2006).  
Chapter 4, Table 4–26, shows that some cancer rates in Los Alamos 
County are lower than the national average and some are higher, which 
is typical of any area.  The SWEIS presents all environmental impacts 
of the expanded operations alternative.  Refer to Section 2.10, Depleted 
Uranium and the Dual Axis Radiographic Hydrodynamic Test (DARHT) 
Facility, of this CRD for additional information regarding testing using 
depleted uranium.
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I want to thank the moderator for giving me the ability to make my comments at the 
front of the meeting and I beg the indulgence of the crowd for jumping ahead of 
you in essence.  And I want to make my comments for the record. 
Last night I introduced a resolution objecting to the proposed expansion of nuclear 
weapon activity.  You know, folks, I need you to be quiet.  And then the way that 
the mayor does it at city council is, after I’m fi nished, then you give a big round of 
applause for everyone and then it doesn’t cut into my time.  Okay. 
So last night I introduced a resolution objecting to the proposed expanded 
nuclear weapons activity including plutonium pit production at the Los Alamos 
National Laboratory and directing the City Clerk to inform federal authorities of the 
objections. 
This resolution is cosponsored by Councilor Carmichael Dominguez, Councilor 
Ron Trujillo, Councilor Rebecca Wurzburger, Councilor Chris Calvert, Councilor 
Patti Bushee, Councilor Miguel Chavez, and Mayor David Coss. 
Because again this is a draft resolution, it will be adopted by the governing body 
at our regular meeting on Monday, August 28th.  I do want to read, however, the 
perfunctory fi ndings paragraphs, I want to read the proposed actions that we want 
to take, and then I want to give a brief conclusion or summary on those proposed 
actions that we’re going to take. 
The fi ndings that we make or that are proposed to be made is that the National 
Nuclear Security Administration, the semi-autonomous nuclear weapons agency 
within the Department of Energy, has announced its plans to expand a nuclear 
weapons activity at the Los Alamos National Laboratory and that these expanded 
activities are in addition to nuclear weapon activities previously expanded in 1999. 
And these expanded activities include the planned quadrupling of plutonium pit 
production from 20 to 80 per year with the near doubling of related radioactive 
wastes and that the plutonium pits are used to trigger existing nuclear weapons 
and will be used in future new design nuclear weapons. 
And the use of plutonium creates health and environmental hazards.  And the 
governing body of the City of Santa Fe does not support the creation of further 
health and environmental hazards related to nuclear weapons for the citizens of 
Northern New Mexico. 
The NNSA took 18 months from its formal notice of intent to fi nal release of its 
plan through a draft site-wide environmental impact statement for continued 
operations at the Los Alamos National Laboratory, but it granted the public only 
60 days to comment on approximately 1,700 technical pages and hundreds of 
referenced documents. 

702-1

Commentor 702:   Matthew Ortiz

702-1 NNSA notes the commentor’s objection to pit production and nuclear 
weapons activities and the commentor’s concerns about health and 
environmental hazards.  Please refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, and Section 2.6, Offsite 
Contamination, of this CRD for more information.  Besides the public 
meetings, additional means of commenting on the Draft SWEIS were 
provided, including U.S. mail, e-mail, a toll-free telephone line, and a 
toll-free fax line.  The comment period was extended from the original 
60 days to 75 days based on requests from the public.  NNSA believes 
that 75 days for public review of the Draft LANL SWEIS is sufficient 
and consistent with established practices.

702-1
cont’d
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It is the declared policy of the United States government to help constrain the 
proliferation of weapons of mass destruction but should lead by concrete example. 
The resolution paragraphs are the following: “That the governing body hereby 
states its objection to the expansion of nuclear weapons activities at the Los 
Alamos National Laboratory including increased plutonium pit production; and 
that the governing body objects to the insuffi cient 60, now 75-day public comment 
period and strongly advises the NNSA to grant a 30-day extension; and that the 
governing body would direct the City Clerk to send copies of the resolution to our 
Congressional delegation, our governor, the Department of Energy, and NNSA.” 
I would like to say, as it relates to the last one, that’s an obvious.  We need to send 
it to the offi cials who are in charge. 
“As it relates to our objection to weapons activity, Santa Fe is downstream from 
the lab; we always have been, we always will.  We are, therefore, as a city very 
active and very interested and very concerned about the missions, both currently 
as well as proposed, of the Los Alamos National Laboratory.” 
And, as it relates to the insuffi cient time period, we, myself and all the members 
of the governing body who have cosponsored this resolution, would like the 
information that is in this draft statement to be easily accessible and complete.  
Hundreds of documents referenced and three minutes of time is an insuffi cient 
time period for us to make our comments as we are directly affected by the Los 
Alamos National Laboratory. 
I want the public, I want my constituents, I want my city staff to be able to review 
materials and -- review materials so that we can present substantive concerns and 
comments. 
I believe, therefore, that the comment period -- an additional comment period 
is necessary.  Again it is my hope that this resolution that is sponsored by all 
the members of the governing body with the exception of my colleague whose 
husband works at the lab who did not sponsor it, that it would be passed 
unanimously on Monday, August 28. 
Again I thank the moderators for giving me the time to speak in advance of the 
public comment and I thank the public for your active and involved participation. 

702-1
cont’d

Commentor 702 (cont’d):  Matthew Ortiz

702-1
cont’d

Comment side of this page intentionally left blank.
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703-1

My name is Matt Miller.  The  Congressman felt it was important that he be 
represented here tonight.  I thought I was going to have fi ve minutes. 
I would like to second what the gentleman back here said, three minutes is 
completely insuffi cient.  If you guys want to be heard here, we need to do this in 
two nights with fi ve minutes per speaker. 
But our constituents have raised a number of concerns with us.  I wanted to go 
over two of them here tonight.  One is the reference materials in the SWEIS, as 
mentioned at the previous two meetings that I attended in Espanola and Los 
Alamos, there are literally hundreds of pages that are referenced in the SWEIS 
that are not in the SWEIS.  And they’re only available at the Los Alamos reading 
room, they are not available online. 
That means if you’re coming from Taos, even Santa Fe, and you really want to get 
into the SWEIS, you’re going to have a hard time doing this because you have to 
go to Los Alamos and read hundreds of documents. 
We requested they be made available online so everyone who really wants to get 
through the SWEIS can read the referenced documents in addition to the SWEIS 
itself. 
The second thing I want to comment is the comment period.  As you all know, the 
original comment period was 60 days.  Congressman  Udall on July 31st sent a 
letter to Ed Wilmot at the DOE, at the LASO offi ce, requesting that the comment 
period be extended a full 30 days to October 5.  Now, as all you know, since 
Tuesday the comment period was extended.  But it was extended 15 days instead 
of 30 days. 
This is a great big tome, I mean this is three tomes here totaling 1,500 pages.  We 
do not feel it is an unreasonable request that the comment period be extended a 
full 30 days, to October 5, to get through this SWEIS. 
As I say, given the size of the room, we feel this is unreasonable.  There is no 
statute in place that limits the amount of time for the comment period that the DOE 
has.  If they wanted to, they could extend the comment period 100 days, if they felt 
like it. 
In addition to that, as mentioned earlier by Matt and by people at the previous 
meetings, it took a year and a half to get the SWEIS out.  And now the DOE is 
expecting our constituents to somehow read through this year and a half thing 
in the making, this 1,500 pages at least, in 75 days.  And we feel it’s just not 
suffi cient. 
We don’t think it’s an unreasonable request that the comment period being 
extended a full 30 days, to October 5.  So for the record we would like to ask the 
DOE, please extend the comment period a full 30 days to October 5.

703-2

Commentor 703:   Matt Miller

703-1 NNSA recognizes that in light of electronic capabilities now available, 
commentors would like the references to be available on the Internet.  
For security reasons, NNSA exercises caution when making decisions 
about posting documents on its website.  Consistent with established 
practice, NNSA made the Draft LANL SWEIS and the reference 
material available for public review in DOE Public Reading Rooms in 
Los Alamos, Santa Fe, and Albuquerque.  Refer to Section 2.2, National 
Environmental Policy Act (NEPA) Process, of this CRD for additional 
information.

703-2 NNSA believes that 75 days for public review of the Draft LANL 
SWEIS is sufficient and is consistent with established practice.
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It’s Michelle Hawkins Ortiz and I’m  Congressman Tom  Udall’s state director.  Matt 
is the congressman’s aid for Los Alamos National Lab. 
I just wanted to touch on one additional concern which is with regard to the 
increased risk of health effects under the expanded operations alternative.  
Needless to say, our offi ce is inundated with claimants for the Energy Employees 
Occupational Illness program, the EEOICPA program, which is dysfunctional at 
best. 
And we would like to formally request a briefi ng, any kind of information that can 
be shared with us about the potential health effects to the worker as well as the 
community.  And, in looking at volume -- at least one of the volumes, there’s these 
cryptic references to some of the health effects.  And we just -- we need some sort 
of communication that doesn’t require a degree in health physics. 

704-1

704-1
cont’d

Commentor 704:   Michelle Hawkins Ortiz

704-1 Chapter 3, Table 3–19, of the SWEIS presents a side-by-side comparison 
of all environmental impacts, by area, for each of the three alternatives.  
Under the area of human health, this table presents the annual risk of 
a latent cancer fatality to the offsite population, maximally exposed 
offsite individual, and workers for the No Action, Reduced Operations, 
and Expanded Operations Alternatives.  Appendix F has been revised 
to include a discussion and data on all measured chemicals in the soil, 
sediment, surface water, and groundwater in and around LANL.  This 
data is compared to appropriate Federal allowable limits.  Appendix C 
presents the health consequences and risks from continued operations 
at LANL.  The calculated radiation dose and health effects from 
radioactive and chemical substances presented in Appendix C are well 
below all applicable regulatory limits.
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My name is Cathie Sullivan.  I want to read my comments since I don’t think rapidly 
on my feet. 
Since that new iconic date, 9/11, a date that the Bush Administration treats like 
December 7, 1941, an information iron curtain has descended between the 
American public and its government.  Our rights to government information are 
under attack. 
At the lab and the Department of Energy, documents formerly available are now 
hard to get.  Nor does the public have access to laboratory scientists, the people 
actually doing the work, the people with knowledgeable answers, the people who 
are not trusted to speak to us. 
Since Former Attorney General John Ashcroft advised federal agencies that his 
offi ce would back up to the maximum extent of the law any agency that stalled 
or denied federal Freedom of Information Act requests, getting unclassifi ed 
documents has become an endurance contest between the gatekeepers and the 
people. 
At LANL I understand that all accident and occurrence reports have disappeared 
behind the post-9/11 information iron curtain.  Why? Will it strengthen al-Quada 
to know about a lab forklift accident or an injury to a graduate student from the 
carelessness of a senior LANL investigator. 
The lab and the Department of Energy would be embarrassed by these 
disclosures.  And their insecurity and vanity is harming our right to know.  Secrecy 
is toxic to good government and democracy. 
Unless preventive medicine in the form of openness and transparency is given 
soon in large doses, we all may be attending the funeral of our democracy, dead 
for lack of public participation and an informed public. 
These SWEIS hearings offer a small crack in the informational iron curtain I’ve 
been describing.  Let us open that crack and reach in for more information on 
critical issues such as expanding the pit production plutonium at LANL, lab 
cleanup, future LANL water demands, and details regarding safety planning for the 
new biosafety laboratories. 
My second point concerns the short EIS comment period, by now even a familiar 
topic.  A diligent but underpaid and often volunteer activist community is working 
hard to digest and constructively comment on this year long 2,000 word document, 
2,000 page document as are some individual citizens.  They deserve enough time 
to do a good job. 
In fact, many in the activist community believe that their independent comments 
are used by the Department of Energy to call agency attention to neglected and 

705-2

Commentor 705:   Cathie Sullivan

705-1 During the comment period, NNSA made the SWEIS references 
available in three DOE Public Reading Rooms.  NNSA is evaluating the 
possibility of making the references available on the Internet.  In this 
time of heightened concern about issues of security, however, placing 
information, including data, in the public domain has to be considered 
carefully.  Refer to Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD for more information.

705-2 NNSA notes the commentor’s request to extend the comment period.  
NNSA believes that 75 days for public review of the Draft LANL 
SWEIS is sufficient and is consistent with established practice.

705-1

705-1
cont’d



Comments from the Santa Fe, New Mexico, Public Hearing (August 10, 2006)

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-1003

overlooked issues which, if left unaddressed in the SWEIS, could form the basis of 
future court lawsuits. 
We will be glad to help keep you out of court.  But we need time to do so.  And 
no, there is no charge.  We act out of patriotic self interest.  The draft SWEIS is a 
monster of almost 2,000 pages with I understand multiple CDs worth of backup 
documents. 
In light of my earlier criticisms, I gratefully acknowledge this trove of 
documentation.  But there is no need to rush because of an arbitrary deadline set 
by DOE.  In defense of granting a signifi cantly longer comment period, note the 
following dates relevant to this draft EIS. 
A notice of intent for a supplemental site-wide EIS was printed in the Federal 
Register in January of ‘05.  This was later changed to a full site-wide EIS.  And on 
May 26 the draft was signed by Deputy Director of the National Nuclear Security 
Administration Dr.  D’Agostino. 
But close to six weeks elapsed before this was presented to the public on July 7.  
DOE implementing regulation 1021, section 1.313, mandates the 45-day public 
comment period for average length documents.  But this draft SWEIS is huge. 
And I urge extending the comment period to refl ect this length.  We in the activist 
community have fewer resources and people than does the Department of Energy.  
We need more time. 
The fi nal SWEIS can only be strengthened against inadvertent omissions, error, 
and challenge if afforded a reasonable comment period.  DOE has the authority 
to make this happen.  Please extend the comment period to a date the activist 
community can work for at least late 2006.  This will produce the best possible 
SWEIS, a goal we all share.  Thank you.

705-2
cont’d

Commentor 705 (cont’d):  Cathie Sullivan

Comment side of this page intentionally left blank.
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Good evening.  My name is Chris Mechels, I’m retired from Los Alamos for those 
of you who know me.  The fi rst thing I would like to draw your attention to is this 
very important note at back table which is where you can fi nd the references on 
the CDs. 
Unfortunately, and I have talked with Ms.  Withers about this and she’s been 
helpful in clarifying it, they will -- if you request CDs, even if you belong to let’s say 
the DOE oversight bureau, they will not provide a copy. 
I, therefore, thoroughly support Tom Udall’s offi ce’s position, put these things 
online.  I think the reason offered for not providing them is they cost $200 a pop for 
a CD set.  These sets of these cost $100 a pop. 
It really needs -- rather than putting them -- burning a bunch of CDs which I would 
support doing, it’s much easier to put them online and let people get them.  You do 
have to get them to understand this, this is a very poor document. 
I have managed to get the references and I’ve been looking at them.  And, for 
example, some of the problems of this document, and by no means an exhaustive 
list, is, for example, on their super computer complex, they claim to be using a 50-
teraops machine and they’re going to use 7.2 megawatts of electricity in its current 
usage. 
I just fi nished looking at their document, their environmental assessment which 
was provided courtesy of Ms.  Withers when I couldn’t get it any other way.  They 
show -- they show the usage in that document as 63 million gallons per year. 
Contrast that with what they say here, where they don’t even give you a fi gure for 
current usage.  And then they go on to say that the expanded usage will be 15 
megawatts and 51.  So, in fact, the 51-million gallon expanded usage is less than 
current usage per their own documents.  That’s the kind of mischief which is going 
on in the SWEIS. 
Another one in the same set is they claim to be using 51 million gallons which is 
19 million liters.  If you do the sum, it doesn’t work out.  Liters are smaller than 
gallons.  It’s just full of errors.  And you’re not going to catch the errors unless you 
look at the reference documents. And right now the reference documents are not 
available in any convenient way.  Please put them online.  And, after you put them 
online, extend the comment period as the Congressman asked so that we might 
have a chance to use them and correct this document which is highly needful of 
corrections. 
Another one, for example, is high explosive processing facilities.  They’re currently 
doing 15 safety mechanical tests a year.  They’re talking about doing a 20 percent 
reduction which is 12 or a slight increase on expanded operations to 500.  It’s 
ridiculous on the face of it.  And you can’t prove it’s ridiculous unless you have the 
reference documents which we don’t.  It just goes on and on. 

706-1

706-1
cont’d

706-2

706-1
cont’d

706-3

Commentor 706:   Chris Mechels
706-1 NNSA notes the commentor’s request to put all materials related to 

the LANL SWEIS on the Internet for public review and extend the 
comment period.  NNSA believes that 75 days for public review of 
the Draft LANL SWEIS is sufficient and is consistent with established 
practice.  NNSA also recognizes that in light of electronic capabilities 
now available, commentors would like the references to be available 
on the Internet.  For security reasons, NNSA exercises caution when 
making decisions about posting documents on its website.  Consistent 
with established practice, NNSA made the Draft LANL SWEIS and 
the reference material available for public review in DOE Public 
Reading Rooms in Los Alamos, Santa Fe, and Albuquerque.  Refer to 
Section 2.2, National Environmental Policy Act (NEPA) Process, of this 
CRD for additional information.

706-2 As discussed in Appendix J, Section J.2.1, of the SWEIS, the 
Environmental Assessment for the Proposed Strategic Computing 
Complex (SCC EA) was originally completed in 1998 to evaluate the 
projected impacts of constructing and operating the facility now referred 
to as the Nicholas C.  Metropolis Center for Modeling and Simulation 
(Metropolis Center) (DOE 1998).  The SCC EA conservatively estimated 
that operation of the facility would require approximately 7.1 megawatts 
of electricity, and 63 million gallons of water per year.  Actual operation 
of the Metropolis Center has shown that significant increases in 
computational capability have correlated to only moderate increases 
in electricity and cooling requirements.  As shown in Table J–4, the 
Metropolis Center presently requires approximately 5 megawatts of 
electricity and only 19 million gallons of water per year, with the 
proposed expansion of computational capability projected to require 
15 megawatts and only 51 million gallons of water per year.  Summary 
Table S–4 of the Draft LANL SWEIS presented the metric conversion 
of 51 million gallons to be 19, rather than 193 million liters.  This 
typographical error has been corrected in the Final SWEIS.

706-3 Descriptions of the alternatives appear in Chapter 3 for each Key 
Facility.  As discussed in Chapter 1, Section 1.3, of the SWEIS, the 
No Action Alternative consists of decisions stated in the ROD for the 
1999 SWEIS (64 FR 50797) together with decisions for other LANL 
actions based on completed NEPA reviews.  Therefore, activity levels 
for the No Action Alternative are generally the same as those from the 
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The other thing I draw your attention to is the fact that there are three major 
facilities with obvious things missing.  The Los Alamos super computing center 
shouldn’t be in Los Alamos.  When you log onto AOL, you don’t care if it’s from 
Virginia. 
When you log onto this computer complex, you shouldn’t care if it’s in New Mexico.  
If it is in New Mexico, it’s maxing out their water and it’s maxing out their power 
which are slightly over 100 percent of their expanded operations. 
LANSCE should not be here.  They just fi nished the neutron source out east which 
was supposed to take over most of the LANSCE.  Now we’ve discovered we want 
to keep LANSCE apparently forever.  The biggest contaminator, huge use of 
power, huge use of water, it shouldn’t be in New Mexico, there’s no reason for it to 
be. 
Lastly, DARH.  They make no mention of the fact that DARH is violating all the 
containment regulations.  They’re using this ad hoc pile of foam containment 
mechanism which is not allowed in their BEA and shouldn’t be in use.  No mention 
made of any of this.  This is a bad piece of work.  And it needs correcting.  Thank 
you. 

706-4

706-5

Commentor 706 (cont’d):  Chris Mechels
ROD for the 1999 SWEIS.  The No Action Alternative is the basis for 
the two action alternatives of the SWEIS.  Newly proposed changes 
directed at reducing some operations conducted under the No Action 
Alternative are evaluated under the Reduced Operations Alternative, 
while newly proposed changes reflecting increased activity levels or 
new activities at certain facilities are evaluated under the Expanded 
Operations Alternative.  These levels are the maximum levels for 
which environmental impacts have been evaluated and so could be 
implemented.  This does not mean that these levels would be either 
achieved or sustained, although from an environmental impact 
perspective, they could be.

706-4 NNSA notes the commentor’s concerns regarding the location and 
operation of the Nicholas C. Metropolis Center for Modeling and 
Simulation (Metropolis Center) and LANSCE, and specific concerns 
for their water and electricity use.  The Metropolis Center and LANSCE 
provide critical infrastructure to help ensure a safe and reliable nuclear 
stockpile in support of LANL’s national security mission.  As further 
described in Appendix J, Section J.2.1, LANL’s Advanced Simulation 
and Computing Program supercomputers allow researchers to integrate 
past weapons test data, materials studies, and current experiments related 
to the physics of a nuclear detonation.  The analysis presented in the 
Final SWEIS addresses the expansion of these capabilities at LANL.  
However, NNSA is not revisiting the conclusions reached in the SCC 
EA or the siting of these expanded capabilities at sites other than LANL.  
LANSCE is a unique asset that enables proton radiography experiments 
for the Stockpile Stewardship Program.  As described in Appendix G, 
Section G.5.2.3, moving the LANSCE mission to another facility was 
considered as part of the analysis for the LANSCE Refurbishment 
Project.  This was ultimately dismissed in part because no single facility 
or combination of existing DOE facilities was identified that could 
fulfill the mission of LANSCE without a new investment several times 
the cost of LANSCE Refurbishment.  Utility demand projections have 
been updated in this Final SWEIS.  This is based on the latest trend 
analysis and projections that include the use of calendar year 2005 data 
for LANL and for other Los Alamos County users.  These conservative 
projections include other Los Alamos County users that rely upon the 
same utility system as LANL.  The projections are compared to the 
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Commentor 706 (cont’d):  Chris Mechels
current (baseline) capacity or authorization limits of the respective 
utility system, as appropriate, and do not include any proposed or 
future upgrades or capacity increases.  For water, it is currently 
projected that LANL operational demands combined with the larger 
and growing demands of other Los Alamos County users could require 
up to 98 percent of the currently available water rights, as presented in 
Chapter 5, Section 5.8.2.3, of the SWEIS.  However, LANL’s projected 
water demands under the Expanded Operations Alternative would 
remain within LANL’s water use target ceiling of 542 million gallons 
(2,050 million liters) per year, as discussed in Chapter 4, Section 4.8.2.3.  
Refer to Section 2.8, Water Use, of this CRD for more information on 
water use, available water rights, and water supply planning at LANL.  
Similarly, up to 96 percent of the electric peak load capacity of the Los 
Alamos Power Pool could be required to support LANL operational 
demands combined with the growing demand on the part of other Los 
Alamos County users, as discussed in Chapter 5, Section 5.8.2.3.  As 
also noted in Chapter 5, Section 5.8.2.3 and detailed in Chapter 4, 
Section 4.8.2.1, of the Final SWEIS, ongoing upgrades to the electrical 
power transmission and distribution system, including construction of a 
third transmission line, would allow the import of additional power and 
support a higher electric peak load in the future.

706-5 Design, construction, and operation of the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) facility is in conformance with the DOE 
ROD for the DARHT Final EIS (60 FR 53588).  This ROD requires a 
DARHT mitigation action plan, which has been developed and is being 
followed at DARHT.  For certain tests at DARHT, a steel containment 
vessel will be used to minimize releases to the environment.  Aqueous 
foam is an interim mitigation measure that has been found to be 
effective in reducing air emissions from tests and meeting intermediate 
mitigation goals in accordance with the mitigation action plan.  The 
DARHT mitigation action plan specifically addresses measures to 
reduce impacts to soil, air, water, endangered species, archaeological 
sites, and Native American cultural resources through the use of designs, 
procedures, operations, and monitoring.  Refer to Section 2.10, Depleted 
Uranium and the Dual Axis Radiographic Hydrodynamic Test (DARHT) 
Facility, of this CRD for additional discussion regarding the use of foam 
at the DARHT Facility.
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My name is Elaine Prevolay, I’m a Sister of Loretto in Santa Fe.  As long as 28 
years ago, the Loretto community declared and published our commitment to an 
end of the production of nuclear weapons and nuclear energy. 
We are particularly committed we said 28 years ago to encouraging and assisting 
in the urgent work of educating ourselves and others to the perils of the continued 
proliferation of nuclear power and arms. 
The very next year the entire body of 300 Loretto members gathered for general 
assembly, wrote by consensus, and published the following statement: “Rooted 
as we are in our Judeo-Christian heritage, we view our opposition to nuclear 
weapons and nuclear energy as an urgent moral imperative.  We recognize 
that the burden of leadership in this regard falls not only on concerned persons 
throughout the world but especially on the community of faith.  We consider this a 
very serious matter of conscience.” 
I want to mention also that over 200 persons from our community signed the 
petition that Peace Action will submit this evening. 

707-1 707-1 NNSA notes the commentor’s opposition to pit production and nuclear 
energy based on moral and religious principles.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.  The production of nuclear energy is not within the 
scope of the SWEIS, which evaluates the environmental impacts of the 
continued operation of LANL.

Commentor 707:   Sister Elaine Prevolay
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My name is Patricia Jean Manion.  And I fi rst came to Santa Fe in 1952.  And, 
of course, you probably know that our fi rst sisters came here in 1852.  So we’ve 
been around for awhile.  This is the Vatican’s statement that was made in 1997.  
Archbishop Renato Martino, the Vatican’s representative to the United Nations, 
issued the following statement to the UN. “Nuclear weapons are incompatible with 
the peace we seek for the 21st century.  They cannot be justifi ed and deserve 
condemnation.” 

708-1 708-1 NNSA notes the commentor’s opposition to nuclear weapons.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

Commentor 708:   Sister Patricia Jean Manion
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I’m Penelope McMullen, I’m a Sister of Loretto.  The Loretto community opposes 
the plan to increase production of plutonium pits.  We request that we now spend 
one minute in quiet prayer and that this time of prayer be recorded in the hearing 
proceedings. 
We suggest that we who are gathered here use our breath as prayer, breathing in 
light, grace, and healing from God, Great Spirit, or the universe, and breathing out 
that light, grace, and healing to each other, Los Alamos, and our troubled world.  
And I would ask Ms.  Hale to put up the blue card when one minute is over. 

709-1 709-1 NNSA notes the commentor’s opposition to increased plutonium pit 
production.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for information on the need for pit 
production.

Commentor 709:   Sister Penelope McMullen
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Good evening.  I just have a comment about fi ssile material, which plutonium 
would fi t in that category.  Kofi  Annan, the Secretary General of the UN, on May 
30, 2005, in an op-ed article on the nuclear proliferation treaty, after a review 
conference that happens every fi ve years, stated that a fi ssile material cutoff treaty 
for all countries is indispensable. 
Also the current pits that they have I’ve heard and read from watchdog information 
have an expected working life that lasts until 2038.  So I’m not sure why we’re 
projecting us to need those pits that far into the future. 
The proposed ones are untested and they’ll need to be tested.  I’m not sure 
how that process goes.  But also Kofi  Annan stated in that op-ed article that 
all countries should affi rm their commitment to a moratorium on testing and a 
comprehensive nuclear test ban treaty should be enacted.  This new plutonium 
pit is going to apparently be a different type and have a longer life.  So that’s 
something to keep in mind. 
And I think that ends my comments.  Thank you. 

710-1

710-1
cont’d

710-1 NNSA’s estimate for minimum pit lifetime is 85 years and is being 
continually reviewed; however, at this time NNSA projects a need for 
production of up to 50 certified pits per year, as described in Chapter 1, 
Section 1.3.3, of the SWEIS, in order to maintain the reliability of the 
current nuclear weapons stockpile.  Refer to Section 2.1, Opposition 
to Nuclear Weapons and Pit Production, of this CRD for reasons why 
plutonium pit production is necessary despite the increased plutonium 
pit life expectancy.  The production of certified pits requires activities 
to fabricate new pits to replace existing pits, activities to modify the 
internal features of existing pits, and activities to recertify or requalify 
pits.  A new plutonium pit is in the design phase and is not part of 
the current stockpile.  Section 1.3.3 has been revised to update the 
information on the strategy for the future weapons complex.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this 
CRD for more information.

Commentor 710:   Tom Troth
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Thank you.  We are here right now because the people are allowing us to be 
here.  The people are allowing this comment period.  The people are allowing Los 
Alamos to exist.  Now, we live in a nation where there’s a rule of law and order.  No 
one is above the rule of law and order.  And this is under the Constitution of the 
United States of America. 
Okay.  The bottom line that gives Los Alamos a reason or a rationale to exist is 
the National Security Act of 1947.  If that act is ever repealed, you have no more 
bottom line to exist.  We’re not talking about pit facilities or anything, just existence. 
Okay.  Now, most people are concerned about environmental impacts and stuff.  I 
mean I’m concerned about environmental impacts too.  But I’m more concerned 
about the shutdown of electric devices during the three to fi ve days of darkness 
when the planet gets shut down.  Okay.  That’s number one. 
Does Los Alamos, can they function without electricity.  A directed energy 
weapons attack on the pit facility site or the waste storage site, no one seems to 
have any idea about a protection umbrella anything.  That seems like that might be 
a problem. 
If there is an escalation of the coming nuclear war in the Middle East, someone 
told me, oh, they don’t think that LANL is a prime target.  No, it’s probably a 
secondary target. 
Then there’s the plate movement, a movement of the rotational axis when the 
let’s call it the ionosphere, the electromagnetic sheath shifts, and we have a new 
rotational axis.  And so we’re going to have a lot of earthquakes. 
What kind of -- does your -- I haven’t read this booklet.  But does it address the 
predicament that we would be in due to earthquakes and shut down the power, 
transportation, et cetera, et cetera.  That’s all I want to say. 
SPEAKER: The Jemez volcano erupting above Los Alamos. 

711-1

711-2

Commentor 711:   Dustin William Olson
711-1 The LANL electric power system and proposed upgrades are presented 

in Chapter 4, Section 4.8.2.1.  Emergency power generators are used at 
many LANL facilities to provide backup power to run systems critical to 
safe operations in the event of a loss of normal electric power sources.

 Measures are taken at LANL to protect against potential attacks.  
Improvements in controlling access to the site are currently being 
implemented with the establishment of guard stations on Pajarito Road 
and access controls around TA-3.  In addition, Appendix J of the SWEIS 
evaluates the environmental impacts of a proposed project that would 
provide additional access controls to the nuclear facilities along Pajarito 
Road.  Chapter 4, Section 4.6, of the SWEIS has been revised to include 
additional discussion of the measures taken to protect assets at LANL 
from terrorist activities.  As discussed in Chapter 5, Section 5.12.6, the 
impacts of terrorist action have been considered in a separate, classified 
appendix to the SWEIS.

 Sitewide seismic accidents are analyzed and resulting consequences are 
presented in Chapter 5, Section 5.12.3.  LANL site seismic activity is 
discussed in Chapter 4, Section 4.2.2.3.  The accident analyses presented 
in Section 5.12 considers a wide range of accident scenarios including 
site-wide fires and earthquakes.

711-2 An evaluation of the volcanic hazard from the Jemez Mountains 
volcanic field was reported in the 1999 SWEIS and was reevaluated as 
part of this SWEIS, as indicated in Chapter 4, Section 4.2.2.2.  As stated 
in the 1999 SWEIS, a significant volcanic event would be preceded by 
years of seismic signals.  NNSA continues to review seismic data to see 
if there is any sign of increased volcanic risk to LANL facilities, but 
the data do not indicate any greater potential for volcanic activity than 
identified in the 1999 SWEIS.
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My name is Rebecca Procter, I’m a resident of Santa Fe County.  I’d like to make 
a short overall statement to begin.  And that is that I believe backing the preferred 
alternative which involves dramatically expanding production of pits that form 
the cores of the actual nuclear weapons as well as the outright dismissal of 
consideration of the so-called green alternative which was focused on science 
and waste management are both actions that I view as putting the U.S. in direct 
violation of the nuclear nonproliferation treaty. 
Now, regardless of the stance that the current administration takes regarding 
any treaty into which the U.S. has entered, the people of the United States are 
overwhelmingly in favor of honoring the requirements of nonproliferation. 
The ethical and moral stance that the current document espouses is completely 
indefensible.  Creating massive new amounts of weapons of mass destruction is 
not clearly not a formula for promoting peace on the planet. 
Now, I’m going to spend the rest of the time that I have just pulling a couple of very 
brief examples from my initial reading of the document which admittedly is still 
superfi cial and I hope to spend more time with it.  I’m hoping to pinpoint a couple 
of items that I think highlight issues that should be addressed. 
My fi rst example is taken from the estimated environmental effects of the 
expanded operations alternative.  And that is that it is estimated that the bulk 
type low level radioactive waste will increase under this alternative to a level that 
would be somewhere between fi ve and 23 times greater than is currently being 
generated. 
In addition, the so-called packaged low level nuclear waste would increase under 
that estimate to a level somewhere between 2.5 and 5.25 times greater than is 
currently being generated. 
Now, the issue I’m raising here is not whether LANL will deal with that waste in 
some manner.  The issue that I want to be considered is whether it is acceptable 
to the people of New Mexico to have this much more radioactive waste being 
generated and possibly moved through the state to holding facilities.  I personally 
believe that that is ethically unacceptable. 
To take another tack that has to do with public health, we don’t know from this 
document exactly how the estimates of risks of various accident scenarios 
was generated.  The statistics provided are not backed up by an explanation of 
methodology. 
To take just one example, and this is -- keep in mind that the example I’ve chosen 
is an accident scenario that is not considered to have the highest possible risks to 
the off-site population, it’s just one of many possible scenarios. 
And this comes from the estimated consequences of a radiological accident 

712-1

712-2

Commentor 712:   Rebecca Procter

712-3

712-1 Operations at LANL that support the NNSA mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Refer to Section 2.1, Opposition to 
Nuclear Weapons and Pit Production, of this CRD for more information.  
Chapter 3, Section 3.5, of the SWEIS provides a discussion of NNSA’s 
consideration of, and decision to not analyze a “Greener Alternative” 
in the SWEIS.  NNSA does not believe that a “Greener Alternative” 
is reasonable for the future operation of LANL to meet its mission 
work assignments as directed by Congress and the President.  Refer to 
Section 2.3, Alternative Missions, of this CRD for more information.

712-2 NNSA notes the commentor’s opinion regarding the ethical nature of 
generating more radioactive waste at LANL.  Impacts related to waste 
management and the transportation associated with disposing some of 
this waste offsite are identified in Chapter 5, Sections 5.9 and 5.10, of 
the SWEIS.  The estimates for operational waste generation are based 
on projections in the 1999 SWEIS, which were increased as necessary in 
this SWEIS based on actual generation rates and recent waste generation 
forecasts.  The projections for waste generated by routine operations are 
designed to be conservative, providing an upper bound by which impacts 
may be measured.  In addition, much of the waste projected for the 
Expanded Operations Alternative is attributable to remediation actions; 
the actual amount generated will depend on future regulatory decisions 
by the State of New Mexico.  As such, the estimates of waste generation 
are conservative and actual generation rates may not approach the 
projections.  All wastes are stored onsite, primarily at TA-54, and 
managed protectively until disposed.  The disposal facility is selected 
based on the type of waste.  At LANL, some low-level radioactive waste 
is disposed onsite at TA-54.  Other radioactive wastes are transported 
offsite for disposal.  For example, transuranic waste is disposed of 
at WIPP, which is regulated by both the New Mexico Environment 
Department and the U.S. Environmental Protection Agency.  Hazardous 
waste is sent to offsite commercial facilities for treatment and disposal.  
All disposal facilities are designed and operated in accordance with 
standards developed specifically for the waste type accepted.  Refer 
to Sections 2.7, Waste Management, and 2.9, Compliance Order on 
Consent (Consent Order) and Environmental Restoration Activities, of 
this CRD for more information related to this comment.
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deriving from a plutonium facility storage container release at the TA-55 facility 
which would be the facility that’s developing plutonium pits. 
And they state this risk to be an increase in latent cancer fatalities of .223.  So that 
means less than one fatality per 100 people.  But think for just a moment about 
that ratio and think about that in terms of 10,000 people. 
If that estimate is correct, we would be looking at an increase in latent cancer 
fatalities of more than 22 people out of 10,000.  When viewed from the larger 
perspective of the actual population that could be affected in Los Alamos and 
Santa Fe Counties alone, this is an unacceptable risk from this type of accident. 
Further, we can’t tell right now from the SWEIS if the risk of such accidents, and 
there are many other possibilities mentioned in the document, has been assessed 
in a scientifi cally defensible manner. 
Now, I’m going to indulge my professional interest for the last few seconds that 
I have, and that is that I am a professional archeologist.  And I may be only one 
of a few that will comment on this document.  So I just want to point out that it is 
recognized that there will be adverse effects to certain cultural resources from the 
expanded operations alternative. 
This involves the destruction or alteration of certain buildings, some of which are 
eligible for the National Register of Historic Places.  There will be some effects to 
known archeological sites.  And there will be potentially some effects to traditional 
cultural properties which have religious and cultural signifi cance to tribal peoples 
in this area. 
And in that case it has to do with the view shed, the view from these traditional 
cultural properties, which in most cases are sacred places.  Thank you for the time 
and thanks for your attention. 

712-4

712-3
cont’d

Commentor 712 (cont’d):  Rebecca Procter
712-3 The value of 0.223 latent cancer fatalities in the event of a plutonium 

facility storage container release accident at TA-55-4, as shown in 
Appendix D, Tables D–4 and D–7 of the Draft SWEIS, is not for 
an individual but rather for the entire population out to a 50-mile 
(80-kilometer) radius from the facility, which is shown in the table 
footnote to be 301,900 persons.  This means that, in the event of this 
accident, there would be no additional latent cancer fatalities in the 
entire population of 301,900 persons since the calculated risk is much 
smaller than 1.  This can be translated to mean that for an average 
individual in the population, the likelihood of latent cancer fatality if 
this accident were to occur is 0.00000074 (1 chance in 1.3 million).  
The risk to the total population for this accident was obtained by 
multiplying the frequency of this accident, which is one in a million 
per year, by the 0.223 which gives 2.23 × 10-7 per year of operation as 
shown in Tables D–6 and D–9 of the Draft SWEIS.  The methodology 
for estimating the consequences and risks of accidents is described in 
Appendix D.  This methodology is used for all DOE EISs.

712-4 NNSA thoroughly reviewed and analyzed impacts to cultural resources 
in the SWEIS.  Specifically, impacts to cultural resources (including 
traditional cultural properties) from the Expanded Operations 
Alternative are presented in Chapter 5, Section 5.7.3 and summarized in 
Table 5–29, of the SWEIS.  More detailed information is presented in 
Appendices G through J.
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Thank you.  I’m in awe of the sophistication and the detailed research and care of 
my colleagues in this community.  The local environmental impact of dramatically 
increasing nuclear weapon triggers at Los Alamos National Lab is indeed a valid 
concern.  But there is a larger danger. 
Spending billions to expand the U.S. stockpile of nuclear weapons will not improve 
our national security in today’s world.  More likely it will degrade global security by 
keeping the U.S. in the forefront of the unending proliferation of nuclear weapons. 
And the integrity of our global environment will be further impaired if Los Alamos 
fails to reassess its national security role.  The billions of new dollars, this pool 
of scientifi c talent, and an enlightened new Los Alamos mission should be 
aggressively applied toward the development of nonmilitary nuclear alternatives to 
fossil fuels. 
Our insatiable use of oil has led the U.S. into dangerous military adventures, 
political confrontations in the Middle East, thus decreasing our security.  Our 
always expanding fossil fuel use is leading to major environmental degradation as 
well. 
Just imagine how much constructive good and goodwill Los Alamos could 
contribute to our national security, economy, and the environment by developing 
safe new generations of commercial nuclear power plants, small and economical 
nuclear plants for the world’s Merchant Marine fl eets, for example.  As the United 
States’ power generation was weaned from fossil fuels, the environmental 
degradation would certainly moderate. 
I prefer that the National Nuclear Security Administration and Los Alamos take 
the lead in fi nding nonmilitary constructive solutions to our new national security 
problems and environmental threats rather than spend time, talent, and treasure, 
our treasure on tasks and products that will escalate the global nuclear arms race 
and contribute nothing toward global environmental solutions.  Thank you. 

713-2

713-1

Commentor 713:   Don Bennett

713-1 NNSA notes the commentor’s concerns regarding the proliferation 
of nuclear weapons.  The U.S. is not expanding the nuclear weapons 
stockpile.  Pit production is necessary to maintain the existing nuclear 
weapons stockpile.  Stockpile stewardship capabilities at LANL 
are currently viewed by the U.S. as a means to further the Nation’s 
nonproliferation objectives and confidence in the nuclear stockpile is 
likely to remain important in future arms control negotiations as the 
Nation moves to further reduce the size of the overall stockpile.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

713-2 Cessation of NNSA’s core mission activities in support of NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  Therefore, ending 
these activities at LANL is not being considered in the SWEIS.  In 
addition to performing these activities, however, research is conducted 
at LANL in areas promoted by the commentor.  These research areas 
are part of current operations and as such are included in the SWEIS as 
part of the No Action Alternative.  These activities would continue to 
be conducted at LANL regardless of the alternative selected.  Refer to 
Section 2.3, Alternative Missions, of this CRD for more information.
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My name is Carl Smith, I live in Santa Fe.  I do not support any increases in 
nuclear weapons research.  And that’s really what I’m here to say.  The previous 
two speakers have articulated this so well that I really am hesitant to say anything 
more. 
But I have three points, quick points I hope.  One, the fi rst point is that, if you have 
them, you want to use them.  So why do we still have them? And we have -- well, 
on July 25, 1945, when President Truman ordered the delivery of the special 
bomb on the day where the weather permitted it over one of four possible targets 
in Japan, the whole thing escalated.  It became like a toboggan running down a 
hillside. 
They had two bombs ready.  They used the fi rst one and that was really all that 
was necessary.  They didn’t even give the Emperor of Japan time to respond to 
the ultimatum.  And they went ahead because they had the second bomb ready, 
they went ahead and used it. 
Isn’t that the nature of war? Isn’t that the way these things work? I say we don’t 
need them.  The second point is somewhat like that.  Our leadership in this nation 
started the Iraq war looking for weapons of mass destruction, to get rid of them.  
All the time they were right here in New Mexico. 
I think we ought to set up a tour bureau to bring people here to fi nd the weapons 
of mass destruction.  They could paint them and name them and do all kinds of 
things with them.  These serve no destructive life-enabling purpose.  They are 
illegal.  So let’s get rid of them versus trying to improve them. 
The last thing I want to say is personal and a little bit pejorative.  And I keep asking 
myself why, why are we doing all this, why are we trying to improve these weapons 
of mass destruction, why are we keeping them? Why is Los Alamos so focused on 
all of this, why? And I came up with my own answer and realized we’ve got to keep 
jobs for those folks.  This is a massive welfare system.  The military, corporations 
that serve this are massive welfare systems. 
Now, I personally do not mind that.  I personally don’t mind subsidizing people 
to do useful work.  But we need these people in Los Alamos, the engineers and 
scientists, to do constructive work like our previous two speakers said.  There are 
useful things to be done in this country.  Let’s get on with it. 

714-1

714-2

Commentor 714:   Carl A. Smith

714-1 NNSA notes the commentor’s opposition to increases in nuclear 
weapons research.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for additional information.

714-2 NNSA notes the commentor’s support for continued operation of LANL 
to support non-weapons research.  Cessation of LANL’s primary mission 
activities supporting NNSA’s Stockpile Stewardship Program would be 
counter to national security policy as established by Congress and the 
President.  Stockpile stewardship is important to maintain a safe, secure, 
and reliable stockpile.  Even in the post-Cold War period, international 
dangers remain, and nuclear deterrence will continue to be a cornerstone 
of U.S. national security for the foreseeable future.  In addition to these 
activities, however, research is conducted at LANL in areas not related 
to nuclear weapons production such as renewable energy and global 
climate change.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.
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My name is Paulette Frankl and I’m a resident of Santa Fe.  I’m a mother 
and a grandmother and somebody who is very concerned about nature, the 
environment, water, air, animals, Native Americans, and habitats and health of all 
sort.  To continue this quest for bigger and better weapons is not the way. 
It isn’t Los Alamos that just decided, well, we’re going to sort of clean things up a 
bit and make things newer and better and bigger.  That’s not what’s going on.  This 
was authorized somewhere right at the top.  Los Alamos isn’t making these sort of 
improvements all of its own accord. 
And I heard that, if New Mexico were to secede from the union, it would be the 
third largest or one of the three largest nuclear powers on the planet.  Please 
understand this.  We are living next to an accident waiting to happen.  As Helen 
Caldicott said, if you live next to a nuclear power plant, you don’t need a war, all 
you need is an accident. 
And accidents happen.  Among other things where is all this waste, you know, 
where is it going to be taken out of? Before I came here, I came from Las Vegas, 
Nevada, well Yucca Mountain, that’s over there somewhere, who cares.  These 
are going on the roads that we drive on.  And again an accident waiting to happen 
to Yucca Mountain, if not here. 
Yucca Mountain has right next to it a Native American reservation that’s one of the 
largest in the country.  Most people don’t care about that.  I care very much about 
what happens to our native people. 
It is happening to all of us.  We are it.  And just to kind of get down to the basics 
as a mother and a grandmother and a person who cares about life on earth and 
peace in the world, you don’t fi ght for peace, you live it.  There is only as much 
peace on earth as there are peaceful people. 
Certainly we’re seeing that right now in Lebanon.  How much more hatred and 
destruction do we need to turn the tide of our own mentality to say enough, we’re 
just not going to do this anymore? And even though I’m very grateful for this 
hearing, I wondered, are our voices really going to make a difference.  And, if not, 
we need to make sure that they do.  Thank you very much. 

715-1

715-2

Commentor 715:   Paulette Frankl

715-1 NNSA notes the commentor’s statement regarding the occurrence of 
accidents.  There are no nuclear power plants or nuclear reactors of any 
kind at LANL.  Recognizing the possibility of accidents, the estimated 
health impacts from postulated facility accidents at LANL are described 
in Chapter 5, Section 5.12, of the SWEIS.  The risks from accidents, 
which include consideration of the probability that such accidents occur, 
are also included in that chapter.  NNSA and the LANL contractor use 
the results of analyses in the SWEIS and safety analysis documents to 
evaluate accident scenarios and determine ways to reduce the possibility 
of accidents occurring and to mitigate their effects.  This includes 
incorporating features into facility design and operations to protect the 
health and safety of workers and the public.

715-2 NNSA notes the commentors concern regarding the generation of wastes 
and their transport to disposal locations off site.  The SWEIS evaluates 
the impacts from transporting the generated wastes to various disposal 
locations in and outside of the State of New Mexico.  The impacts are 
detailed in Chapter 5, Section 5.10, and summarized in Chapter 3, and 
the Summary of the SWEIS in terms to doses to the public and fatalities 
from potential traffic accidents.  The results indicate that the potential 
impacts are very small.
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My name is Betty Kronsky, I’m a member of People for Peace, a peace 
organization that was formed during the fi rst Gulf War in response to people 
feeling very helpless and very upset about what was going on.  And since that 
time we’ve had several other wars to react to and to talk about and to try to study. 
We had an interesting conversation with one of the experts outside.  He was really 
very engaging and helpful.  We were standing in front of the poster that advertised 
the new plan for the plutonium pits and the plutonium facility. 
And I noticed, on the bottom line of the poster, the comment that this was meant 
to satisfy mission objectives.  And I asked him what was meant by mission 
objectives.  And he really didn’t know, that wasn’t his -- you know, his province.  
The objectives are set by the politicians and not by the scientists. 
And I wondered about these mission objectives.  And, of course, it’s been said 
here before.  Does it have to do with increasing weapons for waging nuclear war 
and what would be the rationale for war? Is there a moral justifi cation for using 
nuclear weapons? 
The way that the wars in Iraq and Lebanon are being waged today imply to the 
world that it is okay to kill civilians, to destroy infrastructures, and to contaminate 
the environment. 
My understanding is that this kind of war is morally wrong.  Any kind of war is 
morally wrong.  But certainly the kind that is being waged today, it’s only an inch 
beyond what’s happening in Lebanon today to use nuclear weapons. 
We’ve already used them -- I mean we’ve already used depleted uranium on 
warheads.  And without really knowing what the result is going to be in terms of 
human lives and cancer production. 
Certainly it’s obvious that, if we have them, we will use them, that there will be 
demagogues, political leaders that will convince us the way they did in the mid-
forties, that it was okay to use them against the civilian population. So I think that 
many people here believe as I do, that we do not want to increase our capability 
of nuclear weapons.  We would like to get rid of the ones we have.  And the expert 
who was talking to us said that we actually are burning plutonium to get rid of it.  
Then why are we wanting to produce so much more? It just doesn’t make sense.  
Thank you. 

716-2

716-1 The mission objective for LANL is to provide support for maintaining 
a safe, secure and reliable nuclear weapons stockpile.  Specific LANL 
assignments, as summarized in Chapter 1, include production of war 
reserve product, assessment and certification of nuclear weapons 
stockpile, surveillance of war reserve components and weapons systems, 
ensuring safe and secure storage of strategic materials, and management 
of excess plutonium inventories.

716-2 NNSA notes the commentor’s concerns regarding nuclear weapons.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.  The operations at LANL do not 
produce more plutonium, but use existing plutonium to produce pits.

Commentor 716:   Betty Kronsky

716-1
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My name is William Christison.  I don’t want new plutonium pits produced here or 
anyplace else in the United States.  I have lived in New Mexico for 25 years.  It is 
just as important that new nuclear pits and expansion of the production of nuclear 
weapons not occur anywhere else in the United States as well as here. 
Now, why basically are we doing this? And I want to tell you a little bit about my 
credentials.  I worked for 28 years for the Central Intelligence Agency.  I wrote 
two or three of the fi rst national intelligence estimates produced on the problem of 
nuclear proliferation worldwide. 
And the situation is just about as bad now as it was in the 1960s and the 1970s 
and the 1980s and the ‘90s and now.  Israel by the way got its fi rst nuclear 
weapons 39 years ago with the help of the United States. 
India who now has nuclear weapons recently signed a treaty with the United 
States that is going to allow India to expand its nuclear weapons with assistance 
from the United States.  Maybe not money, but the money from us will go for 
peaceful uses.  And the money as you know is wholly fungible and will give India 
more money to expand its own nuclear weapons program. 
So here we are.  We are helping our own government expand its nuclear weapons, 
we are helping two other countries, India and Israel, expand their nuclear 
weapons.  This is in total violation of one of the basic policies that the United 
States should be implementing as enunciated in the nonproliferation treaty signed 
in 1969 or 1970. 
And so that means, in effect, every single person working in Los Alamos and 
participating in the program of expanding nuclear weapons production in this 
country is going to be a criminal under international law.  I wonder if the people 
who work there realize that fact. 
Now, one other thing I want to say.  The nuclear weapons program of the United 
States and what Los Alamos National Laboratory is going to be asked to do in the 
near future, expanding production of plutonium pits means that it’s going to make 
it easier for the United States to carry out all the rest of its foreign policies, its 
very aggressive foreign policies which have resulted in more hatred of the United 
States. 
All of these things are really very closely related.  The Israel-Palestine issue, the 
present slaughter of innocent people in Lebanon, the present slaughter of equally 
innocent people in Iraq, killing of people in Afghanistan continues.  All of these 
things are very closely related. 
If we people who want to change U.S. policies in the nuclear fi eld can do that, then 
it’s also a step toward helping us change our foreign policies in all of these other 
areas.  And that is what needs to happen if we’re going to have anything like a 
peaceful world in the coming decades.  Thank you very much. 

717-1

717-2

Commentor 717:   William Christison

717-1 NNSA notes the commentor’s objection to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for more information.

717-2 Operations at LANL that support the NNSA mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Stockpile stewardship capabilities 
at LANL are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives and are likely to remain important 
in future arms control negotiations as the Nation moves to further reduce 
its overall stockpile size.
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Hi, I’m Bud Ryan, I’m with  Pax Christi New Mexico which is part of Pax Christi 
International and the Catholic Peace Group. 
Okay.  So why are we planning on making pits here? Does this not break Article VI 
of the NPT treaty? Linton Brooks, the administrator of the NNSA, has said publicly 
that the plan is to eventually replace all our nuclear weapons. 
We as a country have already wasted seven plus trillion dollars when adjusted for 
infl ation on these weapons.  So, even though we have never used these weapons 
in anger since 1945, when we became the only country to do so against the 
innocent civilians of Hiroshima and Nagasaki, I say we have killed many people 
here and around the world by wasting the seven plus trillion dollars on nukes when 
it should have been spent on decent housing, food, good schools, and hospitals 
for all the people of the earth. 
Clean up Los Alamos, stop weapons production, and use our scientists who are 
some of the best and brightest the U.S. has to offer to invent things to benefi t 
all humankind.  Let the U.S. lead the way in getting all nuclear weapon states to 
live up to the NPT treaty and maybe the U.S. can begin to repair our reputation 
that has been trashed since 9/11, when the Bush Administration highjacked our 
country and became to many people around the world the greatest terrorist state 
on the planet. 
The manufacture of weapons of mass destruction is a blasphemy to God, The 
Creator, and it is something that we, the people, must stop. 

718-1

718-2

718-1
cont’d

Commentor 718:   Bud Ryan

718-1 Operations at LANL that support the NNSA mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Stockpile stewardship capabilities 
at LANL are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives and are likely to remain important 
in future arms control negotiations as the Nation moves to further reduce 
its overall stockpile size.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

718-2 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production, 
especially on cleanup of the LANL site.  In addition to LANL’s primary 
mission of supporting the Stockpile Stewardship Program, research is 
conducted in areas promoted by the commentor.  These research areas 
are part of current operations and as such are included in the SWEIS as 
part of the No Action Alternative.  These activities would continue to 
be conducted at LANL regardless of the alternative selected.  Refer to 
Section 2.3, Alternative Missions, of this CRD for more information.

 Chapter 2, Section 2.2.6, of the SWEIS describes progress made by 
NNSA in conducting its environmental restoration program at LANL.  
Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been 
made (and sites consolidated) such that only about 800 remain to be 
addressed.  Continuation of cleanup activities at a pre-Consent Order 
level is included in the No Action Alternative, while actions necessary 
to comply with the Consent Order are evaluated under the Expanded 
Operations Alternative.  As stated in Chapter 1, Section 1.4, of the 
SWEIS, however, NNSA intends to implement actions necessary to 
comply with the Consent Order regardless of whether it implements 
other actions analyzed under the Expanded Operations Alternative.  For 
more information about proposed activities in support of the Consent 
Order, refer to Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD.
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Good evening.  My name is Peggy Prince, I’m with Peace Action New Mexico.  
And in my hand I am holding well over over 500 signatures on a petition which 
reads “I vigorously oppose the proposal for LANL to continue or expand its nuclear 
weapons mission.  It is dangerous for the health and safety of the environment and 
all life in Northern New Mexico.” 
So I was intending to submit these petition signatures tonight.  But this petition has 
gotten such a groundswell of interest that what I’m going to do, what we’re going 
to do is we’re going to leave the petition open for signatures until the fi rst part of 
September and then submit these petitions to become part of the formal comment 
in the fi nal SWEIS. 
So it’s really important.  So, if you would download this off of our web site and 
circulate it, there’s a return address on there.  And you can send it back to our 
offi ce.  And we will make sure that all of your names, signatures, and this petition 
go into the fi nal SWEIS document. 
And, you know, to say one more thing, I’m kind of a bottom line kind of person.  
And the bottom line here is that we need to stop this.  There is no other choice.  
We have to stop this terrible experiment in trying to ramp up our nuclear weapons 
production. 
You know, they’re trying to put one over on us.  And they’re hoping that we’re so 
afraid about getting on a government list or something like that as some people 
have said to me, we’re so afraid of that that we are being scared into silence.  And 
we need for that not to happen.  Now is the time for courage.  Thank you.  Mr.  
Coghlan. 

719-1
cont’d

719-1 719-1 NNSA notes the commentor’s opposition to LANL’s nuclear weapons 
mission.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.  The environmental and 
human health impacts of the continued operation of LANL are presented 
in Chapter 5 and summarized in Table S–5 of the SWEIS.

Commentor 719:   Peggy Prince
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My name is Jay Coghlan, I work for  Nuclear Watch New Mexico.  I have either 
the honor or hassle of doing this stuff for a living.  Others have spoken about the 
process to date, the truncated period of time that the NNSA has given for the 
comment period.  I’m quite familiar with it.  But I simply echo those remarks. 
With respect to the reference documents, some speakers have noted how 
important they are.  And indeed they are.  And a couple of weeks ago we called 
up the Los Alamos reading room which is like the offi cial repository for those 
documents.  And fi rst we went to their web site and they had a web site that was 
still dated as being February 2006. 
And on that web site they said coming soon, online documents.  So we’re going 
great, we call them up.  You got the SWEIS documents? No.  And then they 
thanked us for bringing their attention to that statement on their web site saying 
that there would be online documents.  And they go, oh, that statement is really 
confusing.  Tell you what, we’ll take that statement off. 
So the end result is no online documents.  However, we’re not ones to take this 
laying down.  I say screw NNSA.  Nuclear Watch is going to put those reference 
documents up on our web site.  That will happen by midweek. 
You just go to www.nukewatch, that’s n-u-k-e-w-a-t-c-h, dot org.  They will be 
there, the 19 CDs that Los Alamos did give us.  And hopefully this will shame them 
into providing online access to these documents in the future. 
Right now I’m going to take what might be an unexpected twist.  I not only look 
at Los Alamos, but I look at the nuclear weapons complex as a whole.  And 
previously and, in fact, the last round of hearings a couple years ago was over a 
facility called the modern pit facility.  And this would be a super bomb plant in the 
NNSA’s hopes and desires capable of a production capacity of 450 pits a year. 
I have worked hard on that issue.  Others in New Mexico have and others across 
the country have.  The end result is that super bomb plan has been defeated for 
two years running.  That is a very important victory.  And we have to make sure 
that the modern fi t facility never comes into being because what that facility is is a 
full-scale return to industrial production of nuclear bombs. 
Now, I repeat again, an extremely important victory.  That, of course, has a 
negative boomerang effect on Los Alamos.  But they have fallen for our grand 
strategic plan.  That is to keep pit production surrounded here at Los Alamos, and 
then it’s going to be a death by 1,000 cuts. 
You know, pick this SWEIS apart.  But this SWEIS is only one small step.  There 
has to be a much broader social and political and legal movement towards the 
eventual eradication of weapons of mass destruction in this state.  It has to start 
here.  Forty-three percent of the total national budget DOE for its nuclear weapons 
activities take place in this state alone. 

720-1

720-2

720-3

Commentor 720:   Jay Coghlan
720-1 NNSA notes the commentor’s statement regarding the NEPA process.  

Refer to Section 2.2, National Environmental Policy Act (NEPA) 
Process, of this CRD for additional information related to many of the 
public’s questions regarding the process.

720-2 NNSA also recognizes that in light of electronic capabilities now 
available, that commentors would like the references to be available 
on the Internet.  For security reasons, NNSA exercises caution when 
making decisions about posting documents on its website.  Consistent 
with established practice, NNSA made the Draft LANL SWEIS and the 
reference material available for public review in DOE Public Reading 
Rooms in the general vicinity of LANL.  Those reading rooms are 
located in Los Alamos, Santa Fe, and Albuquerque.  See Section 2.2, 
National Environmental Policy Act (NEPA) Process, of this CRD for 
additional discussion.

720-3 NNSA issued a Notice of Intent in October 2006 to prepare 
a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 
(Complex 2030 SEIS) (71 FR 61731).  NNSA also announced 
cancellation of the planned supplemental EIS for a modern pit 
facility, for which a draft Supplemental EIS was issued in June 2003 
(67 FR 59577).  Consequently, a modern pit facility is no longer 
included as a reasonably foreseeable event in the SWEIS.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of the 
CRD for more information.  The potential impacts of locating a new 
consolidated plutonium center or a consolidated nuclear production 
center at LANL will be evaluated in the Complex 2030 SEIS.  As noted 
in Chapter 1, Section 1.0 regarding LANL Support of NNSA Missions, 
nuclear pit production takes place on a limited scale at LANL and that 
mission is unlikely to change over the next several years.
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Now, to drive this home -- and, you know, I’m obviously I’m going to run out of 
time real soon.  But, in order to make it real, our President has stated that all 
options remain on the table when it comes to dealing with alleged uranium nuclear 
facilities. 
If there were to be a nuclear strike against Iran, the most likely weapon of 
choice would be an earth penetrating weapon that is a variant of a Los Alamos 
design that was engineered by Sandia right outside of Albuquerque.  So the 
consequences are immediate, especially given the broad foreign policies that 
other speakers have alluded to. 
And then, to tie this in, there was going to be a huge explosion using 700 tons 
of ammonium nitrate fuel oil in Nevada.  And the folks in Nevada and also Utah 
rose up and have defeated that.  That test is now being delayed into March, April, 
thereabouts, to 2007.  The bad news is the most probable location for that test is 
White Sands right here in our own state. 
So what you end up having are two weapons laboratories developing weapons 
that have a decent probability of use in an actual nuclear war.  And then we will 
have the real -- the test, the practical test of that earth penetrator likely to be here 
in White Sands. 
New Mexicans should not stand for it.  We should better organize.  We are actually 
absolutely pivotal to this not only for our country but for the entire world. 

Commentor 720 (cont’d):  Jay Coghlan

720-4 Comments regarding the potential use of nuclear weapons and the 
test explosion using ammonium nitrate are not within the scope of 
this SWEIS, which focuses on the environmental impacts of LANL 
operations.

720-4
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Someone once said where does it say in the Constitution that it’s free speech, 
but it’s only three minutes.  My understanding is we’re going to be doing -- not we.  
They want to do the same work as Rocky Flats, exact same work, same process, 
same mess, same need to clean it up.  So why isn’t it going to be closed? 
Let’s close the Los Alamos weapons production.  I don’t see any need for it.  
Maybe we have to close the whole thing to do it.  I don’t know.  We might not be 
able to do alternative work if people don’t seem to get the message.  We’ve been 
telling them for years and years. 
I was going to say I’m tired of you guys [expletive deleted] around with this, but that 
would be obscene.  What’s obscene is what you guys do.  It’s totally an obscenity, 
the production.  You’ve been terrorizing New Mexico, you’ve been terrorizing the 
world for 60 years.  And we’re sick of it. 
It’s a total obscenity.  Talk about -- is this why we crawled out of primal ooze, 
solely to take chromium and eight times toxic chromium and put eight times the 
safe limit in our Rio Grande and our drinking water? Right. 
I think it should be a Superfund site, except they don’t fund Superfund sites 
anymore.  The stockpile is way over.  I really think that it should be looked at as 
far as the fact that it is the exact same thing that’s happened in Rocky Flats and it 
should be closed for the exact same reasons. 
Someone said that the decision is going to be made by some hullabaloo, 
somebody, some muckety-muck in DOE.  Congress makes the decisions, not 
DOE.  Congress makes the decisions, not as George Bush says.  Congress is the 
decider, not George Bush. 

721-1

721-2

721-3

721-4

Commentor 721:   Michael Collins

721-1 NNSA notes the commentor’s opposition to pit production at LANL.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for more information.  While pit production is the same 
activity that was conducted at the Rocky Flats Plant, the interim 
production capability at LANL, up to 80 pits per year, is much lower.  
The facilities used are also different.  Refer to Section 2.12, Comparison 
to Rocky Flats Plant, of this CRD for more information regarding the 
relationship of LANL operations to Rocky Flats.

721-2 Refer to Sections 2.5, Water Resources, and 2.6, Offsite Contamination, 
of this CRD for more information related to this comment.

721-3 Section 2.12, Comparisons to Rocky Flats Plant, of this CRD describes 
why NNSA believes that operations at LANL would not result in a 
similar outcome as Rocky Flats.  LANL operations are in compliance 
with Federal and State regulations for protection of human health and 
the environment, and, as shown in Chapter 5 of the SWEIS, would 
remain in compliance even under the Expanded Operations Alternative.  
Chapter 5 describes the impacts for each resource area and Section 5.14 
presents mitigation actions to address adverse effects.

721-4 As discussed in Chapter 1 of the SWEIS, the missions of NNSA are 
established by Congress and the President.  NNSA is responsible for 
determining how best to implement those missions.  As discussed in 
Section 1.4, the NNSA Administrator is the official responsible for 
deciding on the level of operations at LANL and the implementation 
of proposed projects analyzed in the SWEIS after considering the 
environmental impacts and other factors such as programmatic needs, 
cost, and schedule.  Implementation of these decisions is contingent on 
funding as approved by Congress on an annual basis.
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My name is Jack Frenkel.  I am confronted here with a tremendous problem.  And, 
discussing in three minutes, I felt that we should just use common sense since we 
won’t solve it very quickly. 
So releasing vaporized depleted uranium from weapons tests in the air near 
Los Alamos or manufacturing plutonium pits a few miles from Santa Fe are not 
attractive for tourists to come to Santa Fe and New Mexico nor for the people who 
live here. 
If at all necessary, such activities should be moved to White Sands Proving 
Ground or the proposed waste disposal site at Yucca Mountain in Nevada or near 
the uranium enrichment plant in Eunice or an abandoned mine or another remote 
facility far from population centers. 
Accidents do happen.  And radioactively contaminated air is very diffi cult to 
decontaminate as we learned from the contaminated canyons near Los Alamos 
and in Rocky Flats which just mentioned had to be abandoned.  Why take such 
risks in the scenic and economically productive tourist population center.  Thank 
you. 

722-1

722-2

722-1
cont’d

Commentor 722:   Jack Frenkel

722-1 NNSA notes the commentor’s concerns related to the effect a major 
accident would have on New Mexico’s economy as a result of reduced 
tourism.  The SWEIS impact analysis considers socioeconomic impacts 
of operating LANL on the general New Mexico economy of which 
tourism is a part.  Chapter 5, Section 5.12, of the SWEIS analyzes the 
potential impacts from a variety of accident scenarios on members of the 
public, which would include visitors to the area.

722-2 NNSA notes the commentor’s suggestion to move activities currently 
performed at LANL to another location.  LANL’s location was selected 
during World War II because of its isolation.  The continuing mission 
of LANL, starting at that time, has been support of the U.S. nuclear 
weapons program.  The purpose of the SWEIS, however, is to evaluate 
the environmental impacts of alternatives for operations at LANL and 
does not evaluate alternatives for moving LANL operations to another 
geographic site.
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Hello.  I’m Seely.  I used to be Suki and now I’m Seely.  I’m both I guess.  I’m going 
to talk about the grandfather exemption.  It should not be applied to all facilities at 
LANL which began operations before December 31st, 1988, because there are 
many of them.  And the continued release of polluting gases adds to the burden of 
harmful toxins which the plants, animals, and people of Northern New Mexico are 
exposed to. 
Grandfathers may be special people.  But polluting facilities are not.  And they 
can’t get away with hiding behind the image of a grandfather in order to poison the 
environment. 
Instead I propose the grandmother clause.  That older facilities which began 
operations before December 31st, 1988, be the fi rst ones to be required to clean 
up their act, making the changes and fi lters and scrubbers on their exhaust gas 
carrying capacity to bring them into compliance with the latest safety codes. 
We grandmothers feel strongly that no one should be allowed to be exempted 
from the rules.  We certainly can’t fool the natural world into believing that it’s okay 
because its healthy function depends on clean pure air and water. 
And grandmothers want everyone including grandfathers to set a good example 
for the younger generations because we are all responsible for our actions and 
want to pass on the best world we can to our kids.  That’s the way they will learn 
how to manage this world properly, by following our good example. 
So let’s not get it [expletive deleted] backwards.  Let’s straighten this out.  Should 
we make more plutonium triggers for nuclear weapons at LANL? Absolutely 
not.  One plutonium trigger is too many.  After all the suffering in this world, we 
don’t need to plan on ways of increasing it.  Once again we’ve got our priorities 
[expletive deleted] backwards, putting destruction ahead of support for life. 
Instead of wasting precious resources, time, and energy and, oh, yes, tax dollars 
on making weapons of mass destruction, we need to join together to solve the 
pressing problems of today’s world which is global warming, renewable energy 
production, and clean alternative fuels.  Like the bumper sticker I saw recently 
says it, strengthen life, death takes care of itself. 

723-1

723-1
cont’d

723-2

723-3

Commentor 723:   Seely Solomon
723-1 All LANL operations currently comply with State (New Mexico Air 

Quality Control Act) and Federal (Clean Air Act, Toxic Substances 
Control Act, DOE, and U.S. Environmental Protection Agency 
regulations, and Executive Orders) regulations and have valid permits 
as described in Chapter 6 of the SWEIS.  The Title V operating permit 
includes requirements for monitoring air pollutant emissions from 
sources at LANL and recordkeeping for these sources with which 
DOE regularly complies.  Radioactive air emissions from activities at 
LANL are subject to the limits of the National Emission Standards for 
Hazardous Air Pollutants for Radon Emissions from DOE Facilities 
(40 CFR Part 61, Subpart Q); and the National Emission Standards 
for Hazardous Air Pollutants for Radionuclides other than Radon from 
DOE Facilities (40 CFR Part 61, Subpart H) with which DOE complies.  
Although toxic, hazardous, and radioactive air pollutant emissions can 
potentially have detrimental impacts, the past emission levels analyzed 
and those projected from uses at LANL would not be expected to cause 
unacceptable impacts on human health or the environment (Chapter 5, 
Sections 5.4.1.1 and 5.6.2).  Toxic air pollutant emissions estimated 
from the use of chemicals are generally below the levels for which 
New Mexico State would require a permit for a new source under 
the New Mexico permit regulations for toxic air pollutant emissions 
(NMAC 20.2.72.400 - 502).  The Title V operating permit limits the 
emissions of hazardous air pollutants such that operations at LANL 
are below the major source threshold for hazardous air pollutants.  
Emissions of hazardous air pollutants are monitored and reported 
annually to the New Mexico Environment Department as required 
by the permit.  Some sources of air pollutant emissions at LANL do 
not have permits under 20.2.72.400-502 NMAC because they were 
constructed prior to December 31, 1988.  Further information can be 
found in Appendix C, Section C.1.2.2 that discusses the health effects of 
the different radionuclides and Chapter 4, Section 4.6.2.2 that discusses 
the risk of toxicity and carcinogenicity affecting the region.

723-2 NNSA notes the commentor’s opposition to pit production and nuclear 
weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

723-3 NNSA notes the commentor’s opposition to activities related to nuclear 
weapons production.  Cessation of LANL’s primary mission activities 
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Commentor 723 (cont’d):  Seely Solomon supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President.  
In addition to these activities, however, research is conducted at LANL 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.
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 Thank you, Suki.  Seely I meant.  This is the third hearing on the subject that I’ve 
been to this week.  And I’m surprised that not one single person testifying at any 
of the locations including Los Alamos spoke in favor of increasing pit production.  
And, in fact, no one spoke in favor of retaining a nuclear deterrent. 
Now, in the past I would have expected somebody to step forward and sort of 
defend the nuclear deterrent and the need for safety, reliability, and so forth.  But it 
didn’t happen.  Not yet.  Maybe tonight. 
We’re all here and so we have kind of voted in a way to invest this process with our 
faith.  So we -- but we have to be careful with this.  Few I think here, certainly few 
last night, felt that this was a good faith process in which the policy choices facing 
the country would be adequately heard, you know, in the three minute comment 
period and so forth, which deals with a tiny, tiny, tiny sliver of the issues involved 
as Bill Christison pointed out so very well. 
So in a way I’ve already said my peace as far as the oral testimony to the NNSA.  I 
want to talk to us as a community. 
We have to be careful about our own focus and our own energy level and our own 
commitment to this because this isn’t a good faith process.  And, if we fall into 
without really thinking about it the idea that by coming here and saying our peace 
that this is going to stop pit production here in Northern New Mexico, we will be 
making a very, very big mistake.  In fact, there are a lot of people who would like 
us to make that mistake. 
Now, whoever organized the -- who talked to the city councilors and got this draft 
resolution which follows one passed last year which was even stronger, but this 
one is quite timely, did a very good thing.  And that can be generalized to other 
cities. 
The Town of Madrid has also passed a resolution.  The Town of Taos has 
considered a resolution.  The County of Taos has heard the subject and has 
thought about it.  I urge you to get involved in reaching local offi cials just like 
someone did so effectively in the City of Santa Fe. 
Get to those offi cials, get to the state legislators.  It’s going to affect our economy, 
our society, our culture, our morale, our mental health, everything.  And, by 
appealing to the neoconservatives in the Bush Administration, that’s what Linton 
Brooks is, we are not going to -- it’s not going to come out well. 
And that’s what this process is, it is an appeal within the executive branch.  So 
that’s fi ne, we’re here, we are speaking out strongly.  But this has to be an 
inspiration for us and not something that we go away from and think, ah, we really 
told them something. 

724-1
cont’d

724-1 NNSA reviews and considers all public comments (for example, oral 
and written) in compliance with NEPA regulations and DOE procedures, 
as described in Section 1.0, Overview of the Public Comment Process, 
of this CRD.  Besides the three public hearing meetings, NNSA also 
accepted public comments via U.S. mail, e-mail, a toll-free telephone 
line, and a toll-free fax line.  The Final LANL SWEIS incorporates 
revisions in response to comments to make factual corrections and to 
supplement, improve, and modify the analyses.

Commentor 724:   Greg Mello

724-1

724-1
cont’d
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We have to organize within ourselves, within our friendship networks, and support 
the organizations who are working on this.  Get involved, put your energy there, 
put your life there.  Freedom has never been as they say defended just by kind of 
like a hobby, like, oh, maybe after a latte.  We have to really care. 
Now, I’d like to take the logic that Bill Christison mentioned about the relationship 
of these nuclear weapons to our foreign policy and take it back.  For us in New 
Mexico, this is the most effective thing we can do for many of us, to affect the 
foreign policy of the United States and limit its violence. 
Just as Bill said, it’s absolutely essential for the United States to have nuclear 
weapons as the ultimate guarantor of the safety of our expeditionary forces.  
Nuclear weapons are what make war possible. 
In the Middle East, usable nuclear weapons are what make -- nuclear deterrents 
and nuclear coercion are compellants, they use the word compellants now, the 
Defense Science Board.  That’s what makes that possible. 
Those usable nuclear weapons are the objective together with the so-called 
responsive infrastructure.  Well, that’s not responsive to us, it’s responsive to 
Linton Brooks and The White House.  We once built -- these facilities are not really 
controllable by Congress. 
This process is an attempt to prejudice and make an end run around the 
Congressional decision-making process, put hundreds of millions -- billions of 
dollars of projects, get the environmental approval, and a kind of an executive 
branch commitment while we still have George Bush in The White House and 
before the full impact of debt and war begins to settle in in Congress. 
These facilities and this agenda is already very controversial in Congress.  And 
so, by speaking out and committing yourself to fi ght it, you are joining with a lot of 
people in Congress who are already fi ghting it.  This is a conservative activity. 
Now, I know my time is up, but I just want to say -- okay.  Just one more thing then.  
Much of what has been said tonight has focused on the increase in pit production 
activity at Los Alamos.  And in a way that’s proper because that is what this EIS is 
about. 
Innovation and new capacity is absolutely essential for the maintenance of the 
nuclear weapons program.  You can’t have a huge complex project like a nuclear 
weapons complex and have it just idle for year in and year out, decade in and 
decade out. 
The weapons managers are desperate to restart this because they fear that the 
tacit knowledge and the ideological certainty in the younger generation won’t be 
there to continue the nuclear weapons mission into a new generation.  They’re 
right, they’re absolutely right. 

Commentor 724 (cont’d):  Greg Mello

Comment side of this page intentionally left blank.
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It’s not really about an increase in capacity, it’s about continuing at all.  And a vote, 
an effort to keep Los Alamos from making plutonium pits condemns -- the nuclear 
weapons program puts it on a path toward oblivion. 
We should be very clear about that so we don’t get suckered into a technical 
argument with people who have a lot of classifi ed information in their back pocket.  
So it’s only by -- as has been done by many speakers here this evening, we clarify 
our moral and our evaluative stance. 
We can make common cause with people who are working for education, for 
healthcare, for the type of values which could create sustainable economy in New 
Mexico; because this has not brought us prosperity, it has hurt us economically 
very badly. 
We will be putting ourselves in an economic cul-de-sac, committing ourselves to a 
path of economic decline, increasing economic disparity when we could be looking 
at real national security challenges and building sustainability, community, and 
putting our economics together with our spirituality in a way that makes sense so 
our kids won’t kill themselves. 

724-2

Commentor 724 (cont’d):  Greg Mello

724-2 NNSA notes the commentor’s concern that LANL operations have 
negatively impacted New Mexico’s economy.  The economic benefits 
from LANL operations are felt throughout the state.  Although the 
SWEIS focuses on those counties most directly affected due to the 
large number of LANL employees that reside in them, benefits accrue 
throughout New Mexico, including the other counties of northern New 
Mexico as the income of LANL workers spreads through the community 
and LANL purchases are filled through local businesses.  Nevertheless, 
as indicated in Chapter 1, Section 1.2, of the SWEIS, the purpose of 
the continued operation of LANL is to provide support for DOE’s core 
missions as directed by Congress and the President.  NNSA’s need to 
continue operating LANL is focused on its obligation to ensure a safe 
and reliable nuclear stockpile.  Cessation of these activities would run 
counter to national security policy as established by Congress and the 
President.
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My name is Will and I’m a graduate of University of California-Santa Cruz class 
of 2004.  And the University of California as many of you know was the manager 
of the Los Alamos National Laboratory from its inception until very recently, 
when it partnered with Bechtel and Los Alamos Security, LLC, to privatize the 
management of the Los Alamos Laboratory.  And the University of California also 
managed the Lawrence Livermore National Laboratory from its inception. 
Every nuclear weapon in the United States arsenal was designed by an employee 
of the University of California.  Now, I’m here tonight all the way from Santa 
Barbara along with fi ve other students and recent graduates of the UC basically for 
the reason that we want to be here in solidarity of every single person in this room 
who opposes the production of new nuclear weapons and is working for nuclear 
disarmament. 
And we want to be in solidarity also with everyone everywhere who is working 
for disarmament of nuclear weapons and production of new nuclear weapons 
materials.  The reason that we’re here tonight is that we think that there is no more 
important place to be in the struggle to disarm the United States nuclear weapons 
arsenal than right here right now. 
And like Greg Mello I have been to each of the hearings that the NNSA has 
conducted over the past three nights.  And like Greg mentioned there has not 
been a single person who has risen to this microphone and spoken in favor of 
production of new plutonium pits.  There has not even been a single person who 
has spoken in favor of the U.S. having a so-called nuclear deterrent. 
Every single person who has spoken out in the last three nights has opposed the 
production of new plutonium pits.  So I think that the sentiment of people of New 
Mexico has been made pretty clear. 
And, with that in mind, I would propose that we actually -- some of us take on 
a little different mode in the discussion for the rest of this evening, because the 
question isn’t any more what we think about plutonium pit production. 
The people at the NNSA aren’t really listening to us anyway, they don’t value our 
opinions very much anyway.  What they do respect and what they do value is 
when we organize ourselves politically to make a stand. 
And with that in mind I propose that, in contrast to the process that’s taking place 
right now, that we have somewhat of a genuine democratic process where we 
actually talk about what we’re going to do to stop the production of new plutonium 
pits in New Mexico for the rest of the night. 
So, with that in mind, I invite some of my colleagues and other people to come 
up here and make some proposals about how we are going to come together 
and stop production of new plutonium pits and do so as a step toward nuclear 
disarmament in the U.S. and around the world.  Thank you very much. 

725-1 725-1 NNSA notes the commentor’s opposition to nuclear weapons, pit 
production, and the process for developing the SWEIS.  Refer to 
Sections 2.1, Opposition to Nuclear Weapons and Pit Production and 
2.2, National Environmental Policy Act (NEPA) Process, of this CRD 
for more information.

725-2 NNSA considers NEPA a vital part of the decisionmaking process.  
NNSA considers all public comments, whether oral or written.

Commentor 725:   Will Parrish

725-2
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Hello.  I’m kind of a geek for kind of participatory interactions and all that kind of 
stuff.  So I’ll start this out.  Good evening. 
Okay.  So fi rst things off, I think we should give props to the court reporter.  So, as 
my colleague Will brought up, it’s fairly unanimous, the people’s sentiment here.  
And so I really encourage people to come and talk if they have interesting and new 
things to say about pit production. But I want to take this to the next step because 
I feel that this great convergence of people is not something that always happens 
and it’s something that we have to take into consideration because we’re here right 
here and right now.  And there is some wonderful energy and we can go really far 
with it. 
So the fi rst thing I want to do is just up the energy just a little bit more.  I’ve got a 
little chant that I really like.  Okay.  It’s the people united will never be defeated.  
Okay.  And let’s do that three times.  One, two, ready, go, the people united will 
never be defeated, the people united will never be defeated, the people united will 
never be defeated. 
So, in using this forum as kind of a safe space for people who don’t always come 
together, I want to open it up to more of a question and answer, more of a forum, 
less of a hearing, and see what people might propose. 
Now, it’s not a propose what we should do in ten years, what the policymakers 
should do.  I want to know what the people should do because we’re the people, 
we’re not the policymakers.  So who is a person who would like to give me a 
proposal so we can talk about it? 
SPEAKER: Fire all Congress. 
MS.  BRANDIN: Excuse me.  Please, let’s not do this.  The purpose of the meeting 
-- 
ANDREW CULP: I think this is my free speech. 
MS.  BRANDIN: You’re allowed to be up there but not to take testimony from other 
people in the audience. 
ANDREW CULP: I think it would be important testimony for the people to decide 
what to do about plutonium pit production.  So anyone else have an idea? 
SPEAKER: I think that everybody should call their Congressman or 
Representative, every single person. 
ANDREW CULP: Every person should call their Congressman or Representative, 
every person.  So how can we do that, how can we ensure that everyone is going 
to be calling their representatives and that they have a focused goal in mind? 
SPEAKER: We have postcards out here, that you can send the postcards. 

 NNSA notes the speaker’s remarks.

Commentor 726:   Andrew Culp
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ANDREW CULP: There are postcards outside that people can pick up.  And 
where can they pick them up? Shannyn has them. 
SPEAKER: Give them to all your friends. 
ANDREW CULP: And I would like to hand it off to my colleague to continue this 
conversation. 

Commentor 726 (cont’d):  Andrew Culp

Comment side of this page intentionally left blank.
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My name is Sophia Ritchie, I’m also signed up to speak.  I’m going to dedicate my 
three minutes as well to opening up this room so that we can discuss together.  
Does anyone else have anything they would like to add or propose? 
SPEAKER: Remind all our elected offi cials that they all took an oath to protect and 
defend the Constitution of the United States and of New Mexico and we will hold 
them accountable.  It is time that we hold them accountable. 
SPEAKER: There is a 1-800 number that you can use to call any member of 
Congress.  You call, they ask you who do you want to talk to, and that’s the best 
number to use free.  That number is 888-355-3588.  That’s all you need to call any 
member of Congress. 
SPEAKER: Repeat it again. 
SPEAKER: All right. 888-355-3588. 
SOPHIA RITCHIE: I encourage everyone to write this number down and give it to 
your friends and people in your community. 
SPEAKER: Shannyn has the postcards right here that you can give out to your 
friends. 

Commentor 727:   Sophia Ritchie

 NNSA notes the speaker’s remarks.
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I’ve heard rumors that the Department of Tourism and our illustrious governor 
want to have a peace conference in New Mexico.  And I think we should help him 
do that, because there are some things that aren’t well understood; and that is how 
important Los Alamos is to our present future, et cetera, how important Eunice is 
to our present and future, and how important Carlsbad is. 
So, if we’re going to mention peace in New Mexico, by God, we ought to take 
people to see all of our nuclear installations, because that would say the word 
peace and New Mexico don’t go hand in hand. 
We have diplomacy by trident here.  And so I think we should let all the tourists 
who come to New Mexico know that Los Alamos really is the pits. 

Commentor 728:   Astrid Webster

 NNSA notes the speaker’s remarks.
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We’re also going to be passing around a contact info sheet for everyone in this 
room that would like to be further involved in the rest of the process.  And that will 
be passed around throughout the remainder of this hearing. 
SPEAKER: Maybe we could develop a pledge like there is a peace pledge now 
about Iraq.  Maybe we can develop one about this issue here and promise civil 
disobedience if something is not done. 
SPEAKER: I do want to mention quickly that there is a call for nuclear 
disarmament.  Everyone please sign it.  We all are here for this process.  We do 
all want nuclear disarmament.  Let’s all work together please to support this. 
SOPHIA RITCHIE:  The woman in the back mentioned civil disobedience.  And 
I would just like to propose that as an option.  I know that once we go back to 
 California, we will be participating in nonviolent civil disobedience and solidarity 
with the people of New Mexico until pit production is stopped and not continued 
further in this state. 
And, if anyone has proposals at this time for other things that we could do, solid 
ideas, we can take those or open up the fl oor. 
SPEAKER: We need a moratorium to stop all nuclear activity in the state of New 
Mexico and the United States.  We also need an independent investigation of all 
the nuclear facilities here in New Mexico and around the United States. 
They have grossly contaminated the ecosystems of the world.  And we are 
drinking radioactive water.  You know, it needs to stop.  We do need a moratorium, 
it’s got to stop.  I’ve been an activist 16 years and it has escalated instead of dying 
down.  So it is time that we get a moratorium throughout the United States. 

Commentor 729:   Christy Escobar

 NNSA notes the speaker’s remarks.
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I’d like to take just a little bit of our remaining free speech time to talk about a few 
proposals that some of us talked about before this hearing began. 
And a few of those included -- and I want to see a show of hands of people who 
support these when I say them, please.  These included organizing car pools to 
meet with Congresspeople to express our opposition fi rst of all to the process 
by which this SWEIS is being carried out and also to express our opposition to 
production of new plutonium pits and to other activities in the Los Alamos National 
Laboratory. 
So who favors going in car pools to meet with Congress people about that? 
So what we’re going to do -- we happen to be working with the Los Alamos Study 
Group which many of you may have heard of, I assume most of you have.  And, if 
you sign up on the Los Alamos Study Group sign-up sheet, we promise that we will 
be in touch with you about any of these plans that we propose over the course of 
the time that we’re here. 
We’re here through August 18 working with the Los Alamos Study Group.  And we 
would also love to work with the other wonderful community organizations in New 
Mexico who would like to be a part of these plans also.  Okay. 
So another plan that we talked about was performing nonviolent civil disobedience.  
I don’t want to go into too much detail beyond that right now because some of 
those things should probably be worked out privately.  But engaging in nonviolent 
civil disobedience to help bring about a halt to plutonium pit production at Los 
Alamos Laboratory. 
Who is interested in that idea? Great.  Okay.  So those were the two ideas that we 
were most in favor of.  Thanks to those of you who are interested in those, we will 
be in touch with you.  And, in our remaining free speech time, we’ll give it over to 
other people in the audience who have ideas. 
SPEAKER: I’m going to state again, Shannyn has these postcards and the labels 
for Udall, Bingaman, and Domenici.  All you have to do is give them to ten people.  
And she’s got the labels for those ten people, three to each person with the label.  
She’s got them.  This is a really good opportunity to make a difference.  She’s got 
them already, she has thousands of them. 
SHANNYN SOLLITT:  I printed 18,000. 
SPEAKER: This is an important move that she’s made here, she worked really 
hard to get these together.  So I encourage everybody to get their stack of ten with 
their labels.  And give ten to each person with the three labels. 

Commentor 725 (cont’d):   Will Parrish (comments continued from page 3-1030)

 NNSA notes the speaker’s remarks.
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My name is Kamara O’Connor.  And I just want to bottom line everything that we 
as a community took democratically to discuss in this incredibly undemocratic 
process to note that we decided, one, that everybody in this room was going to 
sign one of these postcards and send them in. 
Two, that everybody in this room is going to sign your name and carpool with us to 
sit in on Congressional offi ces and let them know what we think about the nuclear 
weapons production.  And three, we’re going to, I don’t know, block Los Alamos, 
shut that place down.  Like are you guys ready to do this? 
The NNSA needs to understand that the New Mexican community is united to 
defeat this together, forget all the petty stuff, this, that, and the other, we’re all 
going to work together and we can then succeed.  Thank you so much. 

Commentor 730:   Kamara O’Connor

 NNSA notes the speaker’s remarks.
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I’m a member of Albuquerque Center For Peace and Justice and I have been 
active in all of this issue for many, many years.  I think everyone who has spoken 
before has put my sentiments out there already about the whole issue of the new 
site environmental impact statement. 
I support all of that.  What I would like to do tonight is just to refl ect a moment 
about the great minds that are up at Los Alamos.  The people who invented and 
came up with this horrible, horrible nuclear bomb have got some intelligence that 
could be used for very positive things. 
I think we should challenge them to use their great minds to come up with 
renewable energy for all of us, to come up with many ways of using the technology 
to clean up everything out there that’s in nuclear waste and also to use their great 
minds to work with our communities to develop the very best that is possible in 
health. 
I think that they have the brains to think of all kinds of technologies that could be 
used in the health fi eld.  They’ve already done something with lasers for eyes 
and a few things.  But it’s just a sad affair that they’re wasting those great minds 
on destruction instead of something that could be constructive.  And I think that’s 
what I’d like to challenge the scientists to do. 

731-1 731-1 NNSA notes the commentor’s opposition to activities related to nuclear 
weapons production.  Cessation of LANL’s primary mission activities 
supporting NNSA’s Stockpile Stewardship Program would be counter 
to national security policy as established by Congress and the President.  
In addition to these activities, however, research is conducted at LANL 
in areas promoted by the commentor.  These research areas are part of 
current operations and as such are included in the SWEIS as part of the 
No Action Alternative.  These activities would continue to be conducted 
at LANL regardless of the alternative selected.  Refer to Section 2.3, 
Alternative Missions, of this CRD for more information.

Commentor 731:   Floy Barrett
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Hi, I’m Judith Kidd with the  Albuquerque Center For Peace and Justice.  And 
I really appreciate all the information that I have learned from all the excellent 
speakers tonight and the organizing ideas that have come out of our friends. 
I feel so strongly about some of the same ideas that the preceding speaker just 
gave.  And I’m not going to repeat all that.  But we do, we need to work on getting 
Los Alamos -- let those people work on things that support our future.  I’m thinking 
of our children, our grandchildren, our grandchildren’s children. 
What will those people, what will those young people think of us down the road if 
we haven’t put energy at this critical time into sustainable environmental living, into 
climate control, into all the kinds of things that are going to create a better world.  
We really need to focus on that. 
And I hope all of our energies, our organizing energies, are speaking to the people 
in Los Alamos, get us to work together on that.  We must work to create a peaceful 
sustainable world for those future generations.  Thank you. 

732-1 732-1 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.

Commentor 732:   Judith Kidd
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My name is Bob Anderson, I’m from Albuquerque, I’m with a group called  Stop the 
War Machine.  And our group’s focus is the military industrial complex which runs 
the state of New Mexico and most of this country ever since World War II. 
And we try to broaden it out a little bit past nuclear weapons.  But we want to 
speak to what’s happening with this EIS and the process of it.  Two things I want to 
point out on that. 
One, there’s a big silence of why there’s no hearing in Albuquerque for this 
process, the largest city in the state, the state that’s down river from where all this 
crap is going to be washed out and has been washing out for 50 years up there 
downstream into our water supply. 
There’s no hearing scheduled for that.  And I have written and asked for that.  And 
no word, no response to it why Albuquerque has been omitted from this. 
Santa Fe and Albuquerque and all the places downstream are going to be 
switching to drinking surface river water.  We know that because our aquifer has 
been drained.  The water quantity question has become a water quality question 
also. 
And we know that, with the expansion of production in Los Alamos with this pit 
production, we’re going to have a problem like a super Rocky Flats.  If there’s 
an accident, a volcano, an earthquake, or an accident in production or waste 
transport or whatever, that stuff is going to all come downstream. 
And I don’t think any of the politicians care about the people who are going to be 
drinking this stuff.  I agree with everything everyone else has said about this is 
a nonproliferation issue, we should be stopping this, we shouldn’t be continuing 
it.  So, in terms of process, I want to bring that into it, that the EIS has some very 
serious omissions in it. 
Also I want to point out some other omissions in the process and the draft 
statement.  In a sense all that’s preceded us here tonight is a political statement in 
a lot of ways.  An environmental statement should look at not just health and water 
but should look at environment, the social environment we live in, the political 
environment we live in, the military environment we live in in the world. 
Those should all be in there.  There’s none of that in that.  None of this will be 
refl ected in the statement unless you can bring it in in some technical kind of way.  
And we have to expand it out from that.  In a way this is sham.  But in a way it’s a 
preparation for us to be able to try to organize ourselves. 
The reason they’re pushing this thing is Pete Domenici, he wants the pork for the 
state, the military people want the jobs and the money.  But the military of the 
country is facing global resistance to our empire that they’re trying to build. 

733-1

733-2

733-3

Commentor 733:   Bob Anderson 733-1 NNSA notes the commentor’s desire for hearings in Albuquerque.  
Although there were no public hearings in Albuquerque, other means of 
providing comment on the Draft SWEIS were provided consistent with 
past practices.  Refer to Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD for additional information.

733-2 The SWEIS evaluates the continued operation of LANL, including 
varying levels of pit production; however, the maximum level of up to 
80 pits per year is vastly lower than the levels performed at the Rocky 
Flats Plant.  Refer to Section 2.12, Comparison to Rocky Flats Plant, 
of this CRD for more information.  Design, procedural, and operational 
experiences at the Rocky Flats Plant formed the basis for many lessons 
learned that have been used throughout the nuclear weapons complex to 
increase protection of public and worker health and safety.  At LANL, 
there have been numerous advancements in facility design, operations, 
equipment, procedures, and training to minimize the risk to the public, 
workers and environment as a result of LANL activities.  The accident 
analyses included in the SWEIS consider a range of possible initiating 
events that could result in the release of materials to the environment.  
These events include earthquakes and other natural phenomena as well 
as those hypothesized to occur during production or waste transport.  
Detailed analysis is then focused on the most significant of those 
accidents based on potential consequences and risks.  Thus, although 
all accidents or failures may not be addressed specifically, impacts from 
the accidents analyzed in Chapter 5, Section 5.12, of the SWEIS are 
expected to result in impacts that bound those that would result from 
other reasonably foreseeable events.  NNSA and the LANL contractor 
use the results of analyses in the SWEIS and safety analysis documents to 
evaluate accident scenarios and determine ways to reduce the possibility 
of accidents occurring and to mitigate their effects.  This includes 
incorporating features into facility design and operations to protect the 
health and safety of workers and the public.

733-3 NNSA notes the commentor’s opinion regarding topics to be included 
in the LANL SWEIS.  The SWEIS has been prepared consistent 
with the Council on Environmental Quality NEPA regulations 
(40 CFR Parts 1500-1508) to “insure environmental information is 
available to public officials and citizens before decisions are made and 
before actions are taken.”  National policy is not within the scope of the 
SWEIS.



Comments from the Santa Fe, New Mexico, Public Hearing (August 10, 2006)

Section 3 – Public C
om

m
ents and N

N
SA Responses

C
oncurrence D

raft
7/9/2007

3-1041

And they’re resorting to all kinds of devious destructive weapons.  The B-61, like 
Jay Coghlan was talking about, if they use that weapon on a small scale and they 
breach the threshold of the horror of using nuclear weapons in warfare on a global 
situation in the world, that opens the door to a whole new horrible world that none 
of us want. 
We’re living in a state I think that is very much like the people of Germany in World 
War II, when the Nazis were preparing the global war machine.  That’s where 
we’re at.  And it’s not just nuclear weapons.  That’s the most horrible thing.  But 
there’s a whole family of weapons and systems that they’re developing here. 
And I just want to draw your attention to the green fl ier that we produced about 
the beam weapons that they’re developing here in the state between Los Alamos, 
Sandia, and Kirtland Air Force Base to control and kill people with laser weapons, 
microwave ovens, directed energy weapons.  This is the new generation of where 
they’re headed. 
We’ve got to stop all that.  It’s got to be people like us right here in the state.  
I just want to say that we’ve got to get this hearing down in Albuquerque, there 
should be a hearing for it down there on the plutonium pit production and the 
environmental problems of it. 
And most of all it’s a criminal enterprise.  The politicians behind it are criminals 
and they should be put in jail and this project should be shut down.  Thank you. 

733-1
cont’d

Commentor 733 (cont’d):  Bob Anderson

Comment side of this page intentionally left blank.
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734-1 Low concentrations of americium are found throughout the environment, 
mainly as a result of past releases to the atmosphere from above-ground 
nuclear weapons tests.  As measured by LANL during the fire, positive 
americium sample results existed only at TA-54, Area G, where it is 
not unexpected to observe elevated americium-241 concentrations in 
air.  The New Mexico Environment Department Oversight Bureau data, 
however, showed elevated values for americium at two unexpected 
offsite locations on the eastern boundary of LANL, and it is possible 
that these values were caused by americium released during the fire.  In 
the Environmental Surveillance Report for 2000 (LANL 2001a), LANL 
reported the analysis results for foodstuffs samples from the LANL 
and surrounding perimeter areas, including several Native American 
pueblo communities.  The concentrations of radionuclides in foodstuffs 
collected from the LANL and perimeter locations were generally 
consistent with regional background concentrations and, for the most 
part, were statistically indistinguishable from the concentrations in 
foodstuffs collected before the Cerro Grande fire in 1999.  Anecdotal 
reports notwithstanding, the New Mexico State Department of 
Agriculture Veterinary Diagnostic Services Division stated that it did 
not see any pattern of adverse livestock health effects in northern New 
Mexico that could be correlated with exposure to smoke from the Cerro 
Grande fire (Taylor 2006).  Because Sapello and Gallinas are some 
60 air miles (96 kilometers) from Los Alamos, on the lee side of the 
Sangre de Cristo range, and not in the direction of the prevailing winds 
during much of the fire, it is unlikely that any health impacts from the 
smoke plume would be seen at those locations.

 The Cerro Grande fire is estimated to have consumed more than a 
million tons of wood containing hundreds of tons of different metals 
(for example, 150 tons of aluminum, 130 tons of iron and 100 tons of 
manganese) and released about 7,500 tons of particulate matter to the 
atmosphere (RAC 2002).  The metals and many of the other compounds 
in smoke are components of the particulate matter.  The New Mexico 
Environment Department collected produce and soil samples from 
farms and communities after the fire.  Concentrations of many of the 
metals measured were higher in predominantly upwind communities 
or communities out of the main smoke plume, such as Santa Fe, Peña 
Blanca, and Abiquiu, than in downwind communities like Embudo, 

Hi, I’m Janet Greenwald, and I’m one of several coordinators of  Citizens for 
Alternatives to Radioactive Dumping.  We deal mostly with issues of contamination 
of people and land and water and potential contamination. 
When I fi rst joined CARD, which is the acronym, I lived in Dixon, New Mexico.  And 
my family has a farm there and that’s where two of my children still live.  They have 
other jobs, but they also farm like most people in the area. 
They sell their produce at farmers markets and so forth.  And a lot of our organic 
produce comes from that area of the world, in New Mexico and outside of New 
Mexico. 
After the Los Alamos fi re, a friend of mine, Carol Miller, sent samples of her 
broccoli to Los Alamos.  And they tested the broccoli and found that it was high -
- had unusually high levels of americium.  And the broccoli -- Ojo Sarco is the next 
valley over from Dixon, it’s kind of up from Dixon. 
And then I went to the resulting meeting.  And at the meeting the state and Los 
Alamos said that, given the average consumption of an American of broccoli per 
week, that a little bit more americium there in the broccoli was fi ne. 
But, of course, we know, those of us who have lived in the country or live in the 
country know that, when your broccoli comes in, you eat a whole lot of broccoli, 
you feed your children broccoli, you take broccoli to your grandmother, you take a 
lot of broccoli to the farmers market, and so on and so forth. 
In Ojo Sarco there was also -- right after the Los Alamos fi re, there were 
aberrations in animal birth, goats, chickens, and horses.  And also those same 
aberrations were seen in Sapello which is north of Las Vegas and in Gallinas 
which is north of Las Vegas. 
There was a young woman who just came into the state who had a metals body 
count before she came in.  And she didn’t really know about Los Alamos, she was 
camping.  And the ash started falling like it did in Ojo Sarco and Penasco and 
many places.  And she just took videotapes of it, wow, this is really a trip.  So then 
afterwards she had a metals body count.  And her body was full of all kinds of 
metals. 
So, due to that information and other information that is still coming in 
unfortunately about contamination of soil and plants, our organization believes 
that an environmental injustice has been done to the low-income, resource-light 
communities, mostly of color communities surrounding Los Alamos and especially 
downwind from Los Alamos. 
And we believe that, to put an additional burden on people who are already 
stressed, whose health is stressed, environment is stressed, is an environmental 
injustice and also violates Title VI. 

734-1

734-2

734-1
cont’d

Commentor 734:   Janet Greenwald
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So this is another approach that we can use to fi ght back.  And I urge us to 
develop that approach.  I think that in this modern age environmental justice is 
very important because, if you cannot dump on the resource-light people of the 
earth, can you really have a second nuclear age? What do you think? Thank you. 

Española, and Dixon.  Levels measured in soil from the Jemez 
Mountains were similar to or greater than those measured in locations 
downwind of the fire.  Concentrations of metals that have been used 
and disposed of at the site, such as barium, copper, beryllium, mercury, 
and silver, were either not above ambient levels or were below detection 
limits in soil samples.  The influence of fallout from the smoke plume 
was not discernible in the soil samples.  The New Mexico Environment 
Department concluded that air pollution, background soil levels, 
and fertilizer application could have been responsible for the levels 
measured.

734-2 As discussed in Chapter 5, Section 5.11, of the SWEIS, no 
disproportionately high and adverse impacts on minority or low-
income populations would be expected to result from LANL operations 
under any of the alternatives.  This analysis reflects changes to the 
environment that resulted from the Cerro Grande fire.  As discussed in 
Section 5.4.1, the impact of nonradiological air pollutants resulting from 
LANL operations on the public would likely be minor.  As discussed in 
Sections 5.6.1 and 5.6.2, radiological and hazardous chemical risks to 
the general population resulting from normal operations would be small.  
As discussed in Section 5.10, the risks associated with transporting 
radioactive waste offsite for disposal would result in less than one 
excess latent cancer fatality among the exposed general population along 
the shipping routes.  To the extent that there is a potential for adverse 
impacts, the analyses have determined that most of the impacts would 
affect all populations in the area similarly.  The greatest impacts would 
generally affect those living closest to LANL, for example those within 
Los Alamos County, which has a low percentage of minority and low-
income populations.  Refer to Section 2.11, Environmental Justice, of 
this CRD for additional information.

Commentor 734 (cont’d):  Janet Greenwald
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Janet Greenwald has devoted about 20 years of her life to this issue and at great 
sacrifi ce.  My name is Dorie Bunting, I’m from Albuquerque.  And I’m just saying 
that Janet has spent years and years on this issue starting with the WIPP facility 
down at Carlsbad. 
I would just like to say that, looking back over of years of these hearings, many 
years, we’ve come to a point in our history here in this country that is apocalyptic.  
And I think that’s what we’re saying here tonight, that we stand on a precipice. 
And I think we are up to drawing back from this precipice.  We all have strength 
and ability to do this.  And we can do it.  All during the Cold War we said that 
the Soviet Union -- we couldn’t make treaties with the Soviet Union because 
they wouldn’t abide by them.  And this evening we’re talking a lot about the 
nonproliferation treaty to which we are party. 
And that you have to realize that our country up to before this administration put 
in a great deal of effort into coming to agreements and trying to stem the nuclear 
holocaust.  And that’s what we have to get back to, to a civilized approach to the 
world community. 
And also I want to urge you to watch the media in your communities and look for 
openings to use the media because the media as we know is being more and 
more taken over by the corporate interests and leaving us out in our opinions. 
So I just want to say that the Tribune and the Albuquerque Tribune in the last 
couple of years has moved quite a bit toward publishing a lot of opposition to the 
nuclear issue.  And, if you watch that and then respond and encourage them to do 
that, call them. 
And these are two headlines from 2003 at the time of the previous hearings.  A 
bomb factory That’s the Pits.  And Deadly Silence on Nukes.  And they recently 
had an editorial about Sue Dayton, a very complimentary editorial.  So don’t 
give up on the media, write letters to the media and use that as a means of 
communicating to your community.  Thank you. 

Commentor 735:   Dorie Bunting

 NNSA notes the speaker’s remarks.
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My name is Sarah Miller and I am part of -- I’m an intern at the  Los Alamos Study 
Group this summer which is a great organization, much like all the organizations 
that you all work for.  And I urge you strongly to unite and support each other in 
this process, in this major event coming towards us recently to disarm Los Alamos, 
New Mexico, the U.S., and the world. 
We must unite, we must support each other, and in that support bring an end to 
this atrocity that is nuclear weapons that is being supported by LANL and the DOE 
and the U.S.  We must end this.  So please, I call you all to urge everyone that you 
know to stop nuclear weapons, to stop arming the U.S., to stop this increase of 
militarization, please, please do what you can, please. 

Commentor 736:   Sarah Miller

 NNSA notes the speaker’s remarks.



Comments from the Santa Fe, New Mexico, Public Hearing (August 10, 2006)

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-1046

7/9/2007

My name is Dominique Mazeaud and I’m from Transylvania, I’m not from here 
originally, you can hear that.  I became an American citizen in 1989 because I 
started coming to these hearings.  And I decided I had to become one. I have 
been brought up by a French father who really was so grateful to America for what 
America had done for Europe and the world.  I believe totally in the American soul 
as put out by our forefathers and foremothers. 
However, today my heart is really feeling very broken because I wonder about 
where our soul is going.  And in terms of -- I agree with everything that has been 
said.  I don’t want to add anything on those hearings. 
But, in terms of actions, September 21st is International Peace Day as put out 
by the United Nations.  And every year more and more people are marking and 
taking that day very seriously.  And there is a call for all women and, of course, 
bringing along with us our men to really unite and speak up and share some of the 
things that we’ve been speaking about tonight. 
So I keep tuned and let’s all get together on the 21st of September.  We have 
enough time to get organized and unite and we are.  Thank you. 

Commentor 737:   Dominique Mazeaud

 NNSA notes the speaker’s remarks.
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I have three simple sentences.  And I thought that -- I have been coming to these 
meetings for 15 years.  And I just thought of another simple sentence to add to the 
other three which was that, if 15 years ago they had listened to the good people 
who were speaking at the hearings, we would have shut down the lab at Los 
Alamos as we know it and we would have a fi rst class institute creating alternative 
clean energy and all the other good stuff we need. 
So these three sentences I decided to write so that my fi ve year old grandson 
could understand them.  I think we are drowning in words. 
I say no to Los Alamos National Lab’s plan to quadruple plutonium pit production.  
We have enough triggers for nuclear warheads that will be reliable for the next 
60 years.  Under the nuclear nonproliferation treaty which our country signed, we 
should be dismantling what we have. 
Yes, it is very polluting.  It is polluting our atmosphere, our drinking water.  What 
else did I say here? Oh, so we are polluting more.  Quadrupling the plutonium pit 
production is bad, it is a bad thing to do.  You know it, I know it, and everyone in 
this room knows it.  So, as an elder in this community, I ask you to do the right 
thing.  Dismantle and clean up.  We will help. 

738-2

Commentor 738:   Shama Beach
738-1 NNSA notes the commentor’s opinion that LANL should be closed.  

Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President, and is therefore not 
being considered in the SWEIS.  In addition to these activities, however, 
research is conducted at LANL in the area of alternative clean energy.  
Refer to Section 2.3, Alternative Missions, of this CRD for more 
information.

738-2 NNSA notes the commentor’s opposition to increased pit production 
at LANL.  U.S. efforts to ensure a safe and reliable nuclear stockpile, 
including activities conducted at LANL, violate none of the terms of 
the Treaty on the Non-Proliferation of Nuclear Weapons.  Cessation of 
these activities at LANL would be counter to national security policy as 
established by Congress and the President, and is not being considered 
in the SWEIS.  Refer to Section 2.1, Opposition to Nuclear Weapons and 
Pit Production, of this CRD for additional information.

 The potential environmental, health, and safety impacts of the continued 
operation of LANL under the three proposed alternatives are analyzed 
in Chapter 5 of the SWEIS.  Increased pit production would result in 
greater amounts of radioactive and chemical waste as well as increased 
air emissions and wastewater discharges, but as demonstrated by these 
analyses, these increases can be safely managed.

 Since the early 1990s, when LANL staff identified over 2,000 sites 
potentially requiring environmental remediation, progress has been 
made (and sites consolidated) such that only about 800 remain to be 
addressed.  Continuation of cleanup activities at a pre-Consent Order 
level is included in the No Action Alternative, while actions necessary 
to comply with the Consent Order are evaluated under the Expanded 
Operations Alternative.  As stated in Chapter 1, Section 1.4, of the 
SWEIS, however, NNSA intends to implement actions necessary to 
comply with the Consent Order regardless of whether it implements 
other actions analyzed under the Expanded Operations Alternative.  For 
more information about proposed activities in support of the Consent 
Order, refer to Section 2.9, Compliance Order on Consent (Consent 
Order) and Environmental Restoration Activities, of this CRD.

738-1



Comments from the Santa Fe, New Mexico, Public Hearing (August 10, 2006)

Final Site-W
ide EIS for C

ontinued O
peration of Los Alam

os N
ational Laboratory, Los Alam

os, N
ew

 M
exico

C
oncurrence D

raft
3-1048

7/9/2007

Boy, I like the way this -- the way this direction is going.  Just as a background, 
my father worked for weapons all his life starting working out working for Hitler on 
the V-2, the guidance system, and came to this country and worked on weapons 
systems until he retired in 1978 including doing national intelligence estimates. 
So I think it’s all clear to us now, whether we have democracy or not, it’s always 
been hard to try to explain to my children Hitler came into being.  And it ought to 
be clear when we can’t have a democratic process on how best to determine the 
future role of Los Alamos in our communities. 
But some outsider that we don’t know tries to tell us how to do it and we have 
unanimous consent.  I mean it should be clear that it’s not a matter of keeping 
democracy, it’s a matter of regaining democracy, because, you know, let’s be clear 
here, we do not have a democracy. 
The fi rst thing that I want to state is that I want to make a formal request for an 
extension of time.  I would like hearings, new hearings to begin one week after 
-- I mean 30 days like they’re supposed to be after the EIS became generally 
available.  So that makes a new set of hearings happening on September 5th and 
then we have a comment period until October 5. 
Now, I’ve worked on EISs almost from the very beginning with Skip Morings and 
Merrills.  So I know what an EIS is supposed to look like.  This is a sham.  The sad 
thing is the economics of this thing, if it were done properly like we did EISs back 
in the seventies, it would be so obvious that all these things you guys are saying 
would be so clear. 
There’s no numbers in socioeconomics.  I mean there’s a few dribbly sentences by 
someone who has one year as PR.  I mean there’s plenty of Ph.D.s in the military 
and in Iran and everywhere that could laugh at this.  So this is really an issue of 
three boys or a small group of men just like Hitler wanting to see how far they can 
get an empire in their lifetime before they pass away.  Let’s just really be clear 
about that. 
So it’s really a question of like either extending these hearings and let’s all work 
on the same side and hopefully we’re all in the same country.  Except for a small 
group of people, everyone is unanimous on this.  So let’s extend these hearings 
and have a legitimate process. 
The second part I wanted to make, if you look at the impact, the earlier speaker 
implied that the greatest impact here is air quality and waste management.  I mean 
it’s nonsense.  We all know it’s pit production and weapons production, I mean 
that’s the really big issue. 
This needs to be quantifi ed.  If somebody really thinks pits are useful -- and I mean 
my understanding is that, by the time we could possibly use these pits, the building 

739-1

739-2

739-1
cont’d

739-3

Commentor 739:   Erich Kuerschner

739-1 NNSA notes the commentor’s request to extend the comment period.  
NNSA believes that 75 days for public review of the LANL SWEIS 
is sufficient and is consistent with established practice.  Air quality 
and waste management impacts are summarized in Table S–5 of the 
Summary.

739-2 Chapter 4, Section 4.8.1, of the SWEIS presents numerical information 
on the current socioeconomic environment for those counties most 
directly affected by LANL operations.  Chapter 5, Section 5.8.1 presents 
the projected socioeconomic impacts for the various alternatives under 
consideration.  The socioeconomic impacts associated with these 
alternatives are expected to be limited as discussed in Sections 5.8.1.1 
and 5.8.1.2, respectively, because there are no large changes in 
employment projected under the No Action and Reduced Operations 
Alternatives.  Greater detail is provided for the Expanded Operations 
Alternative in Section 5.8.1.3 because this alternative would be expected 
to result in increases in LANL employment over current levels and, 
by extension, have greater socioeconomic impacts over the other 
alternatives analyzed.

739-3 NNSA notes the commentor’s opinion regarding the priority of 
economic analyses in the SWEIS.  The purpose of the SWEIS is to 
evaluate environmental impacts of the continued operation of LANL.  
The economic tradeoff evaluations suggested are not within the scope of 
the SWEIS.
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which we’re proposing to build from it will be obsolete.  They won’t come into play 
after that building is no longer -- I mean the whole thing is absurd. 
And, if one were to quantify this and treat economics with the seriousness that 
one, you know, addresses chemical and air quality, I mean it would just be so 
obvious.  And the sad thing is the person who coined the term voodoo economics, 
ridiculing Reagan’s nonsense use of lack of numbers or quantifi cation, was George 
Herbert Bush. 
Anyway there’s no evidence to support pit production, and any honest scientifi c 
study would make that really clear.  So anyway let’s go to what we can do.  I mean 
I do suggest that we try to force reason and science back into our society and we 
do use -- this EIS statement addresses the real thing. 
If it were done in good faith, we would have those extra 30 days after we get the 
EIS and so a whole new set of hearings.  And, if we don’t get those, I mean it’s 
time for litigation or civil disobedience. 
And so let’s just make it clear that maybe it’s more cost-effective to talk this out like 
adults and let’s secure the national defense for our children and for the future and 
let’s all work on the same side.  I mean the sad thing is, if you read carefully what 
the mandate of LANL is, one of them includes providing for the national security, 
another one is disarmament. 
I mean a real EIS would give you a table, give you numbers, give you marginal 
products and say an extra dollar spent in pit production relative, an extra dollar 
spent in disarmament, or an extra dollar spent on non-nuclear proliferation or 
whatever. 
You know, it would be obvious, there’s no numbers there because there aren’t any.  
It’s nonsense.  And that’s what it is.  But I still think we should take an honest step 
to address this rightly before we go into litigation and civil disobedience. 
And one way we can do it is just start right now.  I like the tone that the Los Alamos 
Study Group took in terms of saying whose meeting is this, who are we deciding 
for.  I mean does Bush get to decide how this country goes and whether we have 
nuclear arms? 
I mean let’s face it, World War III has started.  I mean with Iraq, if you look at what 
happened in Germany, I mean we are in this.  And the real issue now is are the 
Americans -- do they value freedom enough, are they willing to fi ght for what our 
forefathers did, a democracy, and return democracy back to America. 
I saw the rubble, I saw the destruction, I know, any one is welcome to come to my 
house and look at the evidence of what Hitler had.  He had much more superior 
military hardware than this country has at that time.  But look what happened.  In 
the end, like Eisenhower said, it’s not the size of the dog in the fi ght, it’s the size of 
the fi ght in the dog. 

739-1
cont’d

739-3
cont’d

739-3
cont’d

Commentor 739 (cont’d):  Erich Kuerschner

Comment side of this page intentionally left blank.
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And this is not a fi ght that we can win.  You know, so we’re on a precipice here, 
whether we open up this nuclear Pandora box and go in that direction or whether 
we have the guts and courage to stand up for our kids and secure the kind of 
country that we want. 
I mean they’re doing the same thing now that happened to the Native American 
population, it happened to the Spanish population.  It’s always a bunch of people 
saying this is mine, I get to decide process, I get to decide what we do, where we 
go. 
Let’s be clear about this.  This is what Skip Morings and Merrills on their fi rst EIS 
back in 1970, the Baltimore Beltway group.  May I talk for a few minutes? It’s not 
your country, please.  I mean it’s our country, the people get to decide what this 
process is, this is none of your business quite frankly.  Do we have a democracy 
here or do we not? I would like the record to refl ect that the facilitator said we do 
not have a democracy here. 
Let’s have a vote on who is being democratic.  Am I being democratic? Is the 
facilitator being democratic? Anyway, what I suggest we do is we keep this thing 
as a start of our commitment.  I mean we saw how things changed in Vietnam, 
those of you who saw that.  We’ve got civil rights.  I mean that’s what gets you 
anything, it’s the guts that you have and the way that you show them, your 
willingness to stand up for what you believe in. 
So, as a beginning of that -- and I like a lot of the suggestions that the Los Alamos 
Study Group had.  But, in addition, I’d like to suggest that we keep -- I talked to the 
hall monitor.  He said we can keep this building open and this room open as long 
as we like. 
So I think we can show the public like who is really interested in making America 
secure, who is really interested in America’s defense.  Is it the people who want to 
try to collect their knowledge and work together on this problem or is it a facilitator 
who just wants to go home and call it a done deal.  Thank you very much. 

Commentor 739 (cont’d):  Erich Kuerschner

Comment side of this page intentionally left blank.
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My name is A.J.  Tongate.  And I must appreciate and respect everybody here for 
doing what they feel they need to do.  I have a lot to say and I don’t really know to 
where to begin. 
But I want it to be known that I am one individual, but my voice is for my 
community.  It is not solitary.  I’m here on behalf of everyone at my community, 
Santa Fe, New Mexico, the United States, and the world.  The entire world. 
We do not want increased production, we do not want production of any kind of 
nuclear weapons.  This is no way to grow, this is no way to behave, let’s all be 
adults here.  Come on. 
So that being said I must appreciate you for bringing me here because I was very 
much unaware of what was going on.  And without this meeting I probably wouldn’t 
have taken action for a long time. 
And now that I am here, I need to say that this is not enough, this meeting will not 
accomplish anything.  We must keep growing, we must keep acting, we must bring 
this to a halt.  We must do something. 
Do not leave tonight feeling you have accomplished something, because you have 
not.  We have not accomplished anything until we see the complete collapse of 
this horrible, horrible industry. 
It’s taking me a lot of effort to smile tonight.  I am smiling because I do have hope, 
because I see so many people coming tonight and expressing their desires for 
peace, for love, for humanity. 
And I just need to say that I value my life and I imagine everybody here values 
their life.  And, if that is true, think of the people on the receiving end of each one 
of those nuclear weapons.  They must value their lives as well.  There’s no other 
reasoning.  If you value your life, you must value theirs because they do as well.  
Thank you. 

740-1

Commentor 740:   Andrew Tongate

740-1 NNSA notes the commentor’s opposition to pit production and nuclear 
weapons.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.
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Hi, I’m Linda Wiener, I am with  Concerned Citizens for Nuclear Safety.  I would just 
like to agree with most of what’s been said tonight and just add a little bit.  I’m just 
going to tell some things that have been -- these are the things that have gotten in 
the newspapers in the last six months about Los Alamos’ environmental record. 
We have it was mentioned the hexavalent chromium found in the monitoring 
well that they had concealed for two years.  By the time we knew about it, it had 
doubled. 
There are PCBs in our water, there’s perchlorate in our water.  Over 1,000 
discharge sites at Los Alamos that should be monitored under the law, under the 
Clean Water Act, they fail to monitor. 
There’s an issue of the fake monitoring wells.  This is my favorite. $125 million 
spent on monitoring wells almost all of which failed to monitor.  They fi lter out the 
heavy metals and the radionuclides before monitoring.  And so it always looks fi ne.  
It’s everything is always fi ne. 
SPEAKER: They’re a bunch of criminals. 
LINDA WEINER: And this is just the stuff that’s been in the newspaper.  Imagine 
what doesn’t get in the newspaper. 
So considering this record, their failure to obey environmental laws, their failure 
to monitor, their failure to protect our air and water, doesn’t it seem insane that 
we should increase the kinds of activities that Los Alamos does.  I think it’s pretty 
clear that they’re incapable.  Thank you. 

741-1

741-2

Commentor 741:   Linda Wiener
741-1 NNSA notes the commentors’ concerns about groundwater 

contamination at LANL.  Some of the groundwater data, particularly 
associated with certain multi-screen monitoring wells constructed after 
1999, are believed to need reassessment due to potential residual drilling 
fluid effects.  The drilling fluid effects are quantitatively assessed in 
the 2005 Well-Screen Analysis Report.  LANL staff are addressing 
the quality of the set of wells in question and the data resulting from 
these wells.  As well quality issues are clarified and resolved through 
additional sampling, well rehabilitation, or well replacement, the set 
of groundwater data will increase in size and improve in quality to 
support ongoing monitoring, investigations, and decision making.  
Chapter 4, Section 4.3, and Appendix F, of the SWEIS and Sections 2.5, 
Water Resources, and 2.6, Offsite Contamination, of the CRD discuss 
current data sampling results with regards to polychlorinated biphenyls, 
perchlorate, and hexavalent chromium, and also, the plans for improving 
monitoring well construction, sampling data collection, and reporting.

741-2 NNSA notes the commentor’s opinion regarding the failure to obey 
environmental laws, to monitor, and to protect the air and water at 
LANL.  NNSA is committed to operating LANL in accordance with 
applicable laws and regulations and to managing activities to be 
protective of public and worker health and the environment.  Chapter 4 
of the SWEIS discusses the environmental monitoring of air, soil, 
liquid discharges, surface water, and groundwater that is conducted at 
LANL and in the vicinity.  The results of this monitoring are reported 
annually in environmental surveillance reports (available at www.lanl.
gov/environment/all/esr.shtml).  The reports show that LANL operations 
generally comply with the applicable environmental regulations.  NNSA 
does not agree with the inference that there are unmonitored discharge 
sites, which is assumed to be referring to the LANL solid waste 
management units.

 As described in Chapter 4, Section 4.3.1.3, of the SWEIS, the LANL 
contractor had managed stormwater runoff from its solid waste 
management units under a Multisector General Permit Program, and 
then transitioned towards management under an individual National 
Pollutant Discharge Elimination System industrial activity permit.  
Chapter 5 of the SWEIS evaluates the potential environmental and 
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Commentor 741 (cont’d):  Linda Wiener
health and safety impacts of continued operation of LANL for the 
three proposed alternatives.  LANL operations are projected to remain 
in compliance with the regulations that protect public health and the 
environment and, as demonstrated by the analyses, can continue to 
operate safely and remain in compliance even under the Expanded 
Operations Alternative.  Refer to Section 2.6, Offsite Contamination, of 
this CRD for additional information on the potential impacts to the air, 
water, and other environmental media.
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I could have been -- I wanted to be in 100 or 200 different places than this tonight.  
But I had to come here.  I grew up here, I’ve been here all my life, and I’ve seen 
the disrespect, the lack of respect that is happening. 
That’s why certain mentalities wanted to create nuclear bombs, nuclear power.  A 
lack of respect, lack of respect for life and for the health of the people who live 
here. 
The last lady that spoke, it’s true, there’s been so many coverups.  We’ve been so 
polluted and full of toxins.  But this so-called government of ours is so busy trying 
to oppress people throughout this world.  They started here, they oppressed the 
local people. 
And now why else would they want to bring these toxic chemicals and heavy 
metals, uranium curtain.  A woman spoke of the Iron Curtain.  It’s a uranium 
curtain here.  Sixty years, they buried all those toxins up in Los Alamos. 
There are 15, 20 arroyos and rivers that go down to the Rio Grande.  What’s that? 
10 million people plus are taking that water.  The air after the fi res that happened.  
No one is immune to this. 
All this money that could be -- people have talked.  Where could this money be 
directed.  It could be directed to health, education, just helping people grow, 
helping people survive.  Too many people I have talked to, they couldn’t come 
because they’re too busy surviving, no gas money.  That’s criminal. 
The Department of Energy, it’s like a department of capturing energy, capturing the 
people’s energy.  It’s time to rise up.  You know, we’re all in poverty, we’re all being 
enslaved.  Why? Because of certain invisible elite that want to take over the world.  
Okay. 
They talk about weapons and space, right, nuclear weapons and space.  Who 
needs one bomb? Who can really justify that dropping one bomb anywhere? 
What’s happening in Lebanon? Mainly innocent children, women, children, old 
people.  Iraq, depleted uranium.  Who is going to take this waste? 
The whole cycle from uranium.  And the Navajos and the Hopis, the Denai, they 
mined that uranium.  That was the fi rst initial step.  What happened to them? The 
lungs, the cancers. 
Our water, you know, the limited water here has been polluted.  It doesn’t make 
sense.  So it’s a game to enslave people.  It takes more energy to create this 
nuclear power, nuclear weapons.  Why? To enslave people.  So let’s rise up.  It’s 
time to say no more.  It’s insane.  We shouldn’t even have to be talking about this. 
We were given a beautiful earth, a beautiful world.  A certain mentality has no 
respect.  And how can we allow them to carry on? They’re not our leaders.  They 
have led us to destruction, to death.  And why do we permit them to carry on? 

742-2
cont’d

742-1

742-2
742-3

Commentor 742:   Miguel Pacheco
742-1 NNSA notes that waste materials have been buried in LANL disposal 

facilities throughout LANL’s history.  In the past, disposal of waste 
was conducted in a manner consistent with standards in effect at that 
time.  As standards have evolved, waste disposal practices have also 
evolved.  The disposal of waste is addressed in Chapter 5, Section 5.9, 
of the SWEIS.  Future disposal of waste at LANL will be performed in 
compliance with applicable regulations.  DOE currently manages the 
material disposal areas and potential release sites in compliance with all 
Federal and State regulations.  For many years, NNSA has conducted 
a program of remediating sites potentially contaminated by past 
operational practices.  Refer to Sections 2.7, Waste Management, and 
2.9, Compliance Order on Consent (Consent Order) and Environmental 
Restoration Activities, of this CRD for more information related to this 
comment.

742-2 Effluents from LANL facilities are discharged in accordance with a 
National Pollutant Discharge Elimination System permit that establishes 
limits on the volume and quality of the discharge.  As discussed in 
Chapter 4, Section 4.3.1.2, of the SWEIS, over the past 6 years, LANL 
has a very good record of complying with permit conditions.  Under all 
alternatives, NNSA would continue to meet permit conditions designed 
to protect water resources at LANL.  Most of the treated effluent 
discharged to the canyons infiltrates into the ground before it leaves 
LANL property.

 There are no rivers that flow through LANL property.  In addition, 
about 80 miles (130 kilometers) of the 85 miles (140 kilometers) of 
watercourses within and upstream of LANL within Los Alamos Canyon 
are dry most of the year.  These watercourses flow offsite only during 
snowmelt lasting a week or more each year and stormwater runoff 
lasting from less than an hour to several days.  Therefore, the flow of 
surface water from LANL to the Rio Grande produces relatively small 
impacts to the water and sediments in the Rio Grande.

 Water quality data from upstream and downstream of where LANL 
surface waters enter the Rio Grande were compared in the 2005 
Surveillance Report (LANL 2006g).  This report states “All base flow 
samples from the Rio Grande had concentrations below drinking water 
standards and standards for the protection of aquatic life, wildlife 

742-4

742-1
cont’d
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One bomb, no.  Plutonium, we could go into the volumes and volumes.  That’s not 
important.  No more bombs. 
All these Superfunds are not being funded right there in Los Alamos, all over the 
country.  The Columbia River, all the salmon are dying.  Why? Because all those 
barrels are rotting into the Columbia River.  Savannah, South Carolina, North 
Carolina, all over this country. 
You people, the Department of Energy, the Department of Defense, believes 
they’re above the law.  They’re creating death all over and we still permit them to 
do that. 
So I’m just saying that we have to stop this.  I think we should have more hearings.  
We need hearings in Albuquerque, down south, you know.  And then one more 
thing.  The nuclear fuel processing plant in Eunice, New Mexico, set up by the four, 
fi ve European powers, right.  Great Britain, Dutch, German, help me, Netherlands, 
and France bought into it. 
When Los Alamos delivered a couple hundred pounds of plutonium, the next day 
they bought over a half interest.  Something is going on.  Why are we funding the 
dictators of the world? Do you trust the leaders in this country? What are they 
doing? They’re killing the world’s population.  We’re not immune to it, we’re no 
better than them.  We’re next.  We have been next.  In fact, no more bombs.  Let’s 
stop them. 

742-5

Commentor 742 (cont’d):  Miguel Pacheco
habitat, and irrigation.  Radioactivity in these samples was low.  None 
of the radionuclide concentrations commonly associated with LANL 
operations were detected, except for uranium.  Uranium concentrations, 
(0.5 to 2 micrograms per liter) were well below the Federal drinking 
water standard of 30 micrograms per liter.”

 Contaminants from LANL that historically have been detected in the Rio 
Grande are mostly attached to the stream sediments.  Lead is the only 
contaminant that has a significantly higher concentration downstream 
in Cochiti Reservoir sediment.  Cesium-137 and plutonium-239 and 
plutonium-240 are only slightly higher in sediments downstream of 
LANL.

742-3 Smoke from all forest fires contains hundreds of organic and inorganic 
combustion products.  As noted in Chapter 4, Section 4.6.1.3, an 
independent assessment of public health risk associated with LANL 
area air contamination as a result of the fire was conducted by Risk 
Assessment Corporation at the request of the New Mexico Environment 
Department (RAC 2002).  The study examined data on contaminants 
that were measured in air, on smoke particles and in soil from the 
potential release sites and concluded that exposure to LANL-derived 
chemicals and radionuclides released to the air during the Cerro Grande 
fire did not result in a significant increase in health risk over the risk 
from the fire itself.  The Risk Assessment Corporation study concluded 
that there was some evidence of adverse health effects from breathing 
high concentrations of particulate matter (PM) in the smoke, but that 
“Such exposures are associated with any forest fire” (RAC 2002).  It is 
estimated that nearly 7,500 tons of PM were released to the atmosphere 
by the Cerro Grande fire, only 10 percent of which came from LANL 
sources.  Many studies have correlated exposure to fine particles with 
respiratory-related emergency room visits and hospital admissions, 
work and school absences, premature death, asthma, emphysema, heart 
disease, chronic bronchitis and acute respiratory symptoms.  Children, 
the elderly, and people with heart or lung disease or respiratory 
infections are more sensitive to PM.  The Risk Assessment Corporation 
report stated that “It is probable that the calculated risk from PM10 is 
greater than the risk from all chemicals and radionuclides combined” 
(RAC 2002).
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Commentor 742 (cont’d):  Miguel Pacheco
742-4 Evaluating the potential environmental impacts from the mining of 

uranium is not within the scope of the SWEIS, which focuses on the 
environmental impacts from LANL operations.

742-5 NNSA notes the commentor’s desire for additional hearings, including 
hearings in Albuquerque.  Although there were no public hearings in 
Albuquerque, other means of providing comment on the Draft SWEIS 
were provided.  Refer to Section 2.2, National Environmental Policy Act 
(NEPA) Process, of this CRD for additional information.
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Hi, I’m Shannyn from Santa Fe.  This is the third hearing I’ve gone to this week.  
And I spoke extemporaneously at the fi rst two hearings and I decided, well, this 
time I would like to follow the rules.  It’s very diffi cult for me to do that kind of thing. 
But, since this is a site-wide environmental statement that we’re making here, I 
decided to write one out.  I understand that, when you come to the hearings, that 
you’re supposed to get answers for the questions that you pose in the site-wide 
environmental statement.  Is that correct? You don’t know? 
MS.  BRANDIN: No, no.  The purpose of the hearing is to get your comments. 
SHANNYN SOLLITT: But then what are you going to do with the comments? 
MS.  BRANDIN: They will be published in the fi nal site-wide EIS and the 
responses will be also. 
SHANNYN SOLLITT: These are a bunch of questions I have laid out here in this 
little bit that I wrote to be submitted to you.  I’ll read it quickly.  The Department of 
Energy has a deplorable record when it comes to the safety of citizens in regards 
to the weapons production facilities across the U.S. 
This track record has proven just as deplorable at the Los Alamos National 
Laboratory as elsewhere.  In the site evaluation of LANL facility that was 
made available to the public, I noticed that they cite many instances where the 
Department of Energy has fallen very short in its ability to protect the environment. 
Los Alamos National Laboratories was put in a remote area high on a mountain 
because of the concerns for secrecy in the second world war.  Today the location 
of the laboratory is antithetical to its purposes, if its purpose is to produce nuclear 
weapons. 
I would like a response from my testimony here to explain to the public what kind 
of rationale puts a nuclear weapons production facility on top of a windswept 
mountain in the middle of a wildfi re zone and at the source of a watershed that 
feeds the Rio Grande Bravo River, the lifeblood of New Mexico, providing water for 
10 million people? Not good science. 
Rocky Flats, the previous pit production facility in Colorado that was closed for 
its egregious environmental behavior, pumped plutonium contaminated waste 
into creeks that were feeding the public water supplies.  A horrifi c waive of infant 
deaths, cancers, and other problems followed. 
Not only was the water supply contaminated, but plutonium particulate was 
found in the soil and sand surrounding the facility.  One particle of plutonium, if 
breathed or otherwise ingested, can kill a human or animal.  Documented cases 
of plutonium particulate found in the ashes of children from Rocky Flats were 
permitted after death attests to that. 

743-1

743-2

Commentor 743:   Shannyn Sollitt

743-1 As the commentor implies, LANL’s location was selected during World 
War II because of its isolation.  The continuing mission of LANL, 
starting at that time, has been support of the U.S. nuclear weapons 
program.  As the needs of the U.S. weapons program have changed, so 
has the role LANL serves in the program.  As announced in the ROD for 
the Final Programmatic Environmental Impact Statement for Stockpile 
Stewardship and Management (DOE/EIS-0236) (DOE 1996), LANL 
was selected as the location for re-establishment of a pit fabrication 
capability partly because of the existing facilities and capabilities.  
NNSA is aware of the potential for wildfire and has undertaken an 
ongoing wildfire hazard reduction and forest health improvement 
program, including extensive forest thinning, to reduce wildfire risk.  
Chapter 5 of the SWEIS describes the air, water, and other types of 
impacts associated with the three alternatives for operating LANL.  
As summarized in Chapter 3, Table 3–19, LANL operations are not 
expected to result in major detrimental impacts to the environment.

743-2 Environmental impacts associated with past operations of Rocky Flats 
are not the subject of the SWEIS.  The interim levels of pit production 
proposed at LANL are much lower than were conducted at Rocky 
Flats.  Chapter 4, Table 4–26, of the SWEIS shows that the cancer 
incidence and mortality rates in counties around LANL are comparable 
to those of the rest of the United States.  Chapter 5, Section 5.6 presents 
radiological emissions and population radiation dose data associated 
with projected operations.  All projected doses are a small fraction of the 
dose from normal background radiation received by the population in 
and around LANL.
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I would like a response for my testimony here to explain to the public what LANL 
intends to do with the waste storage problem that it is already plagued with before 
even thinking about creating more. 
Is the DOE intending to move 12,500 drums buried before 1971 that is currently 
contaminating the aquifer to WIPP.  Such action furthering endangering the 
population with the possibility of an accident or spill.  When an aquifer is 
contaminated, there is no way to remediate it.  What about the tritium, plutonium, 
and other radionuclides found in the canyons on the neighboring areas. 
On top of the Pajarito plateau is an enormous nuclear waste dump in a fi re prone 
zone.  Is the plan to continue the storage of this waste? What happens in the event 
of a fi re or some major weather calamity? Plutonium doesn’t burn.  But carried by 
the wind it can land on any farmer’s land.  One particle of plutonium, if breathed or 
otherwise ingested, can kill a human or an animal. 
Why would any rational person or agency want to put a nuclear weapons 
production facility on top of a windswept mountain in the middle of a wildfi re zone 
and at the source of a watershed.  Please answer this. 
We are making comments not just to be saying things into the wind.  We want to 
know from your scientists why you would want to do this activity there.  It’s not safe 
anywhere, nowhere, nowhere, nowhere but there. 
This is a site-wide environmental impact that we want -- I want an answer to.  And 
I want to see it, I want -- I have my address here, I want it written to me.  Because 
otherwise you’re just completely disrespecting everybody who is getting up here to 
make any kind of testimony.  And I’m following the rules except I’m taking too long.  
Okay. 
Something which is not addressed in the SWEIS review is the spiritual and 
psychological landscape.  Why is there such an inordinately high teen suicide 
rate in Los Alamos, why did the travesty of Columbine High take place in Littleton, 
Colorado, a bedroom community for the Lockheed Martin plant.  Is this just a 
coincidence or is it water that could have been contaminated? 
Chemicals discharged from the plant that are known to cause aggression, 
neurological disorders, depression, cancers, birth defects, leukemia and other 
types of problems are found in the Columbine Valley.  Or is it the soul of the 
human being that has lost all hope for a just and compassionate world. 
Please, before you consider putting this production facility here, answer these 
questions.  I call for a defi nitive research of the towns close to all the weapons 
production facilities to be done on the psychological effects on children and adults 
of the weapons of mass destruction facilities. 

743-3

743-1
cont’d

743-4

743-4
cont’d

Commentor 743 (cont’d):  Shannyn Sollitt
743-3 DOE currently stores transuranic wastes in both aboveground and 

belowground configurations in TA-54.  These wastes include “newly 
generated” waste, as well as legacy transuranic wastes that were 
generated after 1970, but before a transuranic waste disposal facility 
was available.  There is an ongoing program to characterize and prepare 
these wastes for shipment to WIPP.  As discussed in Appendix H, 
Section H.3, of the SWEIS, LANL follows a program that gives the 
highest priority to shipping transuranic wastes that present the greatest 
risk in the event of an accident.  NNSA intends to ship all of the LANL 
legacy transuranic waste to WIPP over the next 10 years.  The risks 
of transporting these wastes and of accidents while the wastes remain 
in storage are addressed in Chapter 5, Sections 5.10 and 5.12, of the 
SWEIS.  To mitigate the potential for a fire that could affect LANL 
facilities, a forest thinning program has been implemented, as discussed 
in Chapter 4, Section 4.1.2.  Wastes buried prior to 1970 are being 
addressed through the environmental restoration program at LANL.

 Chapter 2, Section 2.2.6, describes the progress that DOE has made 
in conducting its environmental restoration program at LANL.  Since 
the early 1990s, LANL staff has identified over 2,000 sites that 
potentially required environmental remediation; only about 800 remain 
to be addressed.  Appendix I of the SWEIS presents options and 
environmental analyses regarding future remediation activities at LANL 
that are primarily related to the Consent Order that was entered into on 
March 1, 2005.  These analyses address LANL waste disposal sites and 
other contaminated areas, including canyons, and provide environmental 
impact information to facilitate future environmental restoration 
decisions that will be made by DOE and the State of New Mexico.  
Appendix I, Section I.3.4.1 summarizes technologies for remediation 
of groundwater and directs the reader to additional references.  NNSA 
intends to implement those actions that are necessary to comply with the 
Consent Order regardless of other actions analyzed in the SWEIS.

743-4 NNSA notes the commentor’s concerns regarding the possible spiritual 
and psychological effects of living near U.S. nuclear weapons facilities.  
Spiritual and psychological effects, however, are not within the scope of 
the SWEIS.  Studies regarding the psychological impacts of living near a 
DOE facility have not been conducted and DOE has no plans to perform 
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I do not want to see our children brought up in an environment that condones 
production of these weapons.  I want the children growing up here to see a bright 
future with the possibility of working at the Los Alamos National Laboratory on 
life-affi rming activities, on technologies that bring answers to the real national 
security issues of global climate change, on the use of renewable energy forms, 
on technologies for the remediation of horrifi c waste from the nuclear industry that 
started here and that are causing such suffering here and all over the world. 
This is a common sense vision that I believe is held by the majority of people here 
and the world.  Thank you. 

743-5

Commentor 743 (cont’d):  Shannyn Sollitt
such studies.  There are also no studies that link teenage suicide rates to 
DOE operations.  DOE recognizes that teenage suicide is a complicated 
nationwide and local social issue and has provided grants in the past to 
local organizations to promote free suicide prevention counseling.

743-5 In addition to LANL’s primary mission of supporting the Stockpile 
Stewardship Program, research is conducted in areas promoted by the 
commentor.  These research areas are part of current operations and as 
such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.
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My name is Richard Yunker, my friends call me Preacher, my friends here tonight.  
I’ve had to wait so long and now I’m mad.  We showed up tonight on really, really 
short notice to tell you that we don’t need any more WMDs or plutonium pits or 
weapons of war, we already have too many. 
As a species we are committing ourselves to self annihilation.  We have a plethora 
of the most diabolical, sinister, outlandish weapons of murder imaginable.  And yet 
we rail hypocritically against those nations that we deem as enemies when they 
don’t agree with us and want their share of these weapons to defend themselves 
against us. 
We are contaminating our air, soil, water around the world for eons to come as 
if we think we are the last generation on the planet.  Do we not believe in the 
continuing of mankind? Are we not acting like we don’t care about the futures of 
our children or our grandchildren or great grandchildren. 
They are our only guarantee of eternal life.  We go around committing the world 
-- around the world committing degradations, atrocities on defenseless countries 
spouting freedom, democracy, and Christianity.  And, when a country emerges 
with a democratically elected leader, we do everything to suppress and destroy it. 
The day after 9/11 the Iranians marched in the streets in support of the U.S., 
deploring the crime, what had been done to us.  This administration has so 
squandered that goodwill and so alienated Iran that Israel and the United States 
are the worst enemies. 
In the April 17 issue of the New Yorker, Seymour Hersh wrote about the 
administration’s plan to nuke Iran’s underground nuclear facility at Natanz 75 feet 
below the surface and rock and steel reinforced concrete using the bunker buster, 
the B-61-11, referred to as the mother of all bombs.  This, of course, will teach the 
Iranians that making nuclear weapons is wrong. 
The Pentagon has demanded that the administration take this option off the table, 
but they aren’t listening.  Mr. “Shock and Awe” Rumsfeld and the DSB, that’s the 
Defense Science Board, are telling the Pentagon we can build the B-61 with more 
blast, more robust, and less energy, less radiation. 
And Bush with his messianic vision says he will do what no one else has had the 
courage to do and that doing Iran will be his legacy.  On that day what will 1.2 
billion Muslims do? 
Why shouldn’t Iran want a nuke? They are surrounded by nuclear nations.  
China, Russia, India, Pakistan, Korea, France, and oh, yes, Israel.  Last count 
200 warheads.  And as of today they are still denying it.  We have to stop this 
madness. 

744-1

Commentor 744:   Richard Yunker

744-1 NNSA notes the commentor’s opposition to pit production and weapons.  
Refer to Section 2.1, Opposition to Nuclear Weapons and Pit Production, 
of this CRD for additional information.

744-2 NNSA takes its responsibilities to comply with environmental laws 
and regulations seriously and is pursuing the cleanup of LANL with 
regulatory oversight from State and Federal Agencies.  Chapter 2, 
Section 2.2.6, of the SWEIS summarizes the progress made to date in 
environmental restoration activities since 1999.  Appendix I evaluates 
the environmental impacts associated with potential remedial action 
alternatives.

744-2
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I have lived in a beautiful isolated village valley in the Sangre de Cristos for the 
last 38 years, with lots of big trees, rolling hills, terraced, and plenty of water, but 
downhill from Los Alamos, downwind from Los Alamos, blissfully and naively 
growing vegetables, thinking I’m doing the best for my family and friends, only 
to fi nd out that the manure, the wood, ashes, the compost, and the fertilizers, 
organic fertilizers I used are contaminated with cadmium, mercury, americium, 
and cesium.  Such pretty names for such vile toxic substances. 
On August 6, 2004, we marched with Pax Christi from Asbury Park to the labs.  
And, as we marched with our banners, we passed young people, probably 
technicians, scientists, and physicists.  They wouldn’t make eye contact with us as 
if they were ashamed of what they were doing, like they had sold out. 
What happened? You were so brilliant, educated, bright futures, full of hopes, 
ideas.  At what point did you think it was okay? Why come you? Who are these 
thugs slouching towards Babylon, towards Santa Fe, Espanola, Dixon, Penasco, 
Taos, Chamisal, Truchas, Trampas, Vallecitos, and Llano? 
Their smooth, disarming manners, bland mendacious smiles, pockets full of 
money, poison, cancer and suffering, pockets full of plutonium, uranium 238, oil, 
bile, and the blood of the world’s children, going to high schools at graduations, 
colleges at graduations, seducing young minds, the best minds of our generation, 
to come and be engineers, come and split some atoms, come and be scientists, 
make a good living for yourself. 
The Lord has given us the beautiful minds.  He said here is the sun, the wind, the 
surf to create all the energy you need.  Be good stewards, love it and preserve it.  
It’s a no-brainer that a technology whose byproducts are so toxic and poisonous 
that it can’t be disposed of and yet be used to make the most dangerous diabolical 
weapons imaginable is a bad idea. 
But we showed up tonight to tell you no.  How could you ever think it was okay 
to shove it in the arroyos, to bury it in the ground, to sneak it and leak it into the 
water table, to vent it into the air.  We don’t need another environmental impact 
statement to know -- and you don’t need one either to know that it stinks to high 
heaven.  And yet everything you want -- every time you want to commit another 
environmental atrocity, you come up with another EIS. 
Well, we showed up tonight to make sure you understand how we feel.  It never 
was right and never will be.  How can you? Don’t we breathe the same air, don’t 
we walk the same ground, are we not all brothers and sisters? Don’t you have 
children you love and care about, their health and well-being? Are you just in 
denial about this stuff? How can you not see it as well? 

744-3

744-4

Commentor 744 (cont’d):  Richard Yunker

744-3 Appendix F of the SWEIS has been revised to include a discussion and 
data on all measured chemicals in the soil, sediment, surface water, and 
groundwater in and around LANL.  This data is compared to appropriate 
Federal allowable limits.  Appendix C presents the health consequences 
and risks from the consumption of local flora and fauna containing 
radioactive and nonradioactive contaminants in and around the LANL 
area.  The calculated radiation dose and health effects from radioactive 
and chemical substances in flora and fauna presented in Appendix C are 
well below all applicable regulatory limits.

744-4 Chapter 5 of the SWEIS presents the environmental impacts of 
continued LANL operations.  As described in Section 2.6, Offsite 
Contamination, of this CRD, the LANL contractor analyzes soil samples 
and water runoff and monitors air emissions as part of its environmental 
surveillance activities and reports the results of these analyses to the 
public in the annual Environmental Surveillance Report.  In the past, 
environmental regulations were less stringent and there is contamination 
present from past operations.  In 2005, the State of New Mexico, 
NNSA and the University of California, as the LANL management 
and operating contractor, entered into a Consent Order that is currently 
being implemented to address the investigation and remediation of 
environmental contamination at LANL.
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The labs should never be closed, they should be converted to peaceful, 
healthy nurturing, life-sustaining research and technologies to begin to heal 
the environment and reverse global warming, research for mega-epidemics, 
alternative resources, et cetera. 
It will be a great day when we have enough money -- when we don’t have enough 
money for bombs and weapons because we spent it all on food and shelter for the 
world’s poorest people who are living in grunge and poverty and despair, we spent 
it all on healthcare and education.  Sorry, no more money for bombs. 
Then the lab will truly become the beacon of hope at the top of the hill, the crown 
jewel of New Mexico.  We showed up here tonight to tell you that we are hopping 
mad as well and we’re not going to take this [expletive deleted] anymore. 
And every time you come, this will still be here, we will still be here, and we’ll tell 
you the same thing.  And we’ll do everything we can to stop you.  And, when you 
realize that you’re wrong, we’ll do everything to help change it. 
So the DOE should go back to Linton Brooks and say those people in the 
mountains don’t want this [expletive deleted] and neither do we and you should 
quit your jobs and work for peace.  It’s not much money, but it feels real good.  
Nuclear arms, may it rest in peace. 

744-5

Commentor 744 (cont’d):  Richard Yunker

744-5 NNSA notes the commentor’s support for continued operation of LANL.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.
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I’m not Carol, I’m Astrid, but Carol is headed for Albuquerque as we speak and 
she wanted me to say several things.  She wanted me to draw attention to the yard 
signs, the billboards that the Los Alamos Study Group has put out.  You too can 
we have one of these.  You can do more than fl oat words on the air, you can put a 
picture in people’s minds.  And these are really good pictures.  So see lasg.org on 
the web site to get one. 
Also the Los Alamos Study Group has a call for nuclear disarmament.  Over 
4,000 people have signed it, over 400 businesses have signed it, and about 110 
organizations have signed it.  I think, ladies and gentlemen, we ought to quadruple 
this number.  Quadruple something safe rather than nuclear weapons.  And Carol 
last of all wanted to say thank you for letting them go fi rst.  Thank you. 

Commentor 745:   Carol Benson

 NNSA notes the speaker’s remarks.
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All right.  Here I am back as me.  I respectfully disagree with the second speaker 
representing Tom Udall.  A 15-day extension with a mere three minutes per 
objecting citizen is more than enough when you listen politely without really 
hearing anything. 
Those of you who were in Los Alamos Tuesday night already know that I grew up 
in a don’t ask, don’t tell home.  My German rocket scientist father used to preach 
children should be seen and not heard. 
To cement the lesson in place, he often pulled us by our ears, almost dragging 
us to the site of our sins or transgressions.  Is it any accident that I’ve become a 
listening therapist, using music to connect children’s hearts to their intelligence 
and their voice. 
I could not stop dreading my father’s next unexpected appearance until he was 
safely sequestered in a nursing home in his early eighties.  I didn’t even know 
when I was growing up that my father had a Ph.D. in physics and meteorology until 
I was dating my husband and he said so what does your dad have a Ph.D. in.  And 
I said (gesturing). 
And he said, well, why don’t you ask him.  And I said, hey, dad, what do you have 
a Ph.D. in? And he said who wants to know.  Talk about don’t ask, don’t tell.  I grew 
up terrifi ed of this man. 
My boyfriend wants to know.  Okay.  Physics and applied meteorology, no big 
thing.  I didn’t ask him would you have answered that for me because I sort of 
knew the answer. 
I was the victim as were my siblings of all kinds of indignities, not the least of which 
was not being listened to, not even really much of the time wanting to be seen.  
Erich grew up a few blocks from us.  And I asked him Tuesday night over dinner do 
you think your father cared one whit about you? No. 
Now, those people who are taking home sizable checks from Los Alamos need 
to think about your children because your hand is not harming them, they are so 
obedient to your will that their own hands are harming them.  The children of this 
universe are crying for some positive attention, especially those of color.  And 
what are we doing? We’re designing bombs to get rid of them. 
Who in this room thinks nuclear weapons are the stupidest idea that mankind has 
ever come up with? 
All right, you California kids, I have a new cheer for you.  And that is nuclear 
weapons, stupid, stupid, stupid.  Three times.  Nuclear weapons, stupid, stupid, 
nuclear weapons, stupid, stupid, stupid, nuclear weapons, stupid, stupid, stupid. 

Commentor 728 (cont’d):   Astrid Webster (comments continued from page 3-1034)

 NNSA notes the speaker’s remarks.
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Linton Brooks, take that to the bank.  You are dragging the human race with all 
kinds of helpers with little badges on to the precipice of human existence.  We’re 
dying here in case you don’t know it.  And you know what your cheer is? Bring it 
on. 
Well, I think those of us who live in this state ought to do you a favor because you 
can’t stop yourselves because you’re addicted.  And that is, when somebody says 
we’re going to have a peace conference in New Mexico, well, guys, let’s show 
them. 
Let’s be there, let’s point to the largest waste dump in the Southwest.  Let’s point 
to the eight, what is it million, whatever, the new chemical metallurgy building that’s 
going to cost us a billion bucks and going to be obsolete in eight years.  Let’s bring 
peace tourists to New Mexico and let’s us tell them the truth because we know the 
other guys won’t.  Thank you. 

Commentor 728 (cont’d):  Astrid Webster (comments continued from page 3-1034)

Comment side of this page intentionally left blank.
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I’m going to emphasize a few points I feel deserve it and then I’ll make a practical 
suggestion for political action.  Nuclear weapons are a moral issue.  I think that’s 
pretty well been brought here today.  As Bishop John Deere said a couple days 
ago, war and nuclear weapons are the greatest sin of mankind. 
And you may not be of a Catholic or Christian persuasion.  But, even if you’re a 
Darwinian or an otherwise, the evolution of the earth might sometime a few billion 
years from now create life again after we’ve destroyed it.  But I don’t think that’s a 
premise that we want to follow. 
The point is that nuclear weapons can destroy the entire life on earth.  And we 
have 20,000 of them, each of which is 1,000 times more powerful than the ones 
that were dropped on Hiroshima and Nagasaki.  No problem. 
And I think that particular knowledge is available to us and our children.  And it 
sets a tone of a background of anxiety in the youth which I think underlies a lot of 
our youth’s social problems. 
We have these wonderful efforts these days on sustainability and countering 
global warming and recycling as contrasted to nuclear weapons which are wasting 
things rather than reusing them.  But what can we expect from our youth in terms 
of a focus on the future when their outlook on living to an old age is degraded, 
diminished greatly by a nuclear weapons presence on earth. 
I guess I’ll move on to the suggestion.  So we don’t want nuclear weapons.  What 
can we do about that? And there’s been quite a bit of commentary which leads 
to the idea of a revolution.  And that’s not a bad idea, particularly a nonviolent 
revolution. 
We’ve seen Ecuador, we’ve seen Argentina, we’ve seen Venezuela, Brazil.  But 
the United States’ prospects for that kind of a people’s revolution isn’t quite so 
good because we have kind of a -- not such a good political involvement in the 
populace currently.  It’s certainly worthwhile to work on that. 
And I know that appeals to us because it seems to have a short kind of time scale 
to maybe do it next week and get rid of nuclear weapons.  But I think we ought to 
couple that with a longer term time scale approach. 
And so we need to ask ourselves now who makes the decisions that brought us 
all these nuclear weapons.  Well, our federal Congresspersons and our state 
Congresspersons had a lot to with that.  How did they get elected? 
They’re supposed to be representing the people, but they seem to be 
representatives of corporate interests primarily and other ideas for dominating the 
world.  And that’s because our election system allows them to be elected on the 
basis of the funding that they receive from corporations and large interests. 

Commentor 746:   John Otter

 NNSA notes the speaker’s remarks.
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So how do we counter that? Well, we need to reform our electoral election system.  
And, of course, these people who are in power are not going to just decide to do 
that for us.  We’re going to have to start where we have the power and we can 
-- and that is in our own municipalities and counties and working at the state level 
and the federal. 
And there are public fi nancing of elections and there are -- and what I want to 
just pursue for a minute is what’s called brain choice voting or instant runoff 
voting, where you rank the candidates.  And it has many advantages in terms of 
encouraging more candidates to run, encouraging more people to vote, increasing 
the accuracy of the representation so that it really does -- the people who get 
elected really do represent the people.  And the charter and new commission is 
considering this.  And it will I think go to the ballot before the people in Santa Fe 
city. 
It’s been used in San Francisco and recently two times in Burlington, Vermont.  
And other cities have voted to use it and it’s being considered by a number of 
others.  It’s been used in Australia for their government, their Congress elections 
for 40 years -- 80 years and in Ireland and other places around the world. 
It’s a great system.  And, if you would like any information about that to use or try 
in your groups and your city, I would be happy to help you with that.  And my name 
is John Otter, I’m the only Otter in Santa Fe. 

Commentor 746 (cont’d):  John Otter

Comment side of this page intentionally left blank.
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My name is Eduardo Krasilovsky.  And I’m sorry, I’m tired, so my accent gets 
worse as the night progresses.  But I want to say that I am not going to read those 
three volumes or going to the Internet to read those 17 CDs because the purpose 
of that technical jargon there is to keep us down, to keep us in tunnel vision, the 
wrong vision of life instead of helping us to go with the eagles and take the view 
from above.  And that’s how they want to win all this.  They have done that over 
and over again. 
So why -- instead of reading volumes, just, if you can do it, look for Helen 
Caldicott’s book.  If you did, maybe an idea just came up from me, maybe we 
should buy this book and put one book in each house in Los Alamos. 
Maybe we can win over some scientists, because they are ignorant of many 
things.  They are not perfect.  They may be very intelligent.  But it doesn’t mean 
that they know and understand everything especially with their hearts. 
Now, why don’t I want nuclear weapons.  I think we shouldn’t talk about what 
they want us to talk, I think we should close Los Alamos.  The U.S. currently, as 
of 2002, has 2,000 intercontinental land based hydrogen bombs, 3,456 nuclear 
weapons in submarines roaming the seas, 15 minutes from their targets, 1,750 
nuclear weapons on intercontinental planes ready for delivery. 
In total there is now enough explosive power in the combined nuclear arsenal of 
the world to overkill every person on earth 32 times.  That’s one reason why we 
don’t need these weapons. 
Now, if you’ll Google Eduardo Goncalves, he wrote an article in The Ecologist 
in 2001 and showing the following, using the offi cial radiation risk estimates 
published in 1991 by the International Commission of Radiological Protection, in 
1993 radiation exposure data calculated by the UN Scientifi c Committee on the 
Effects of Atomic Radiation, researcher Rosalie Bertell, author of the classic book 
No Immediate Danger, has come up with a terrifying tally. 358 million cancers from 
nuclear bomb production and testing, 9.7 million cancers from bomb and plant 
accidents, 6.6 million cancers from the routine discharges of nuclear power plants. 
As many as 175 million of those cancers could be fatal.  Added to this number 
are no fewer than 235 million genetically damaged and diseased people and a 
staggering 588 million children born with a range of teratogenic effects including 
brain damage, mental disabilities, spina bifi da, genital deformities, and childhood 
cancers. 
These are my two reasons why we need to close Los Alamos.  By the way I am a 
member of Veterans For Peace, Bloomfi eld Peace Action, and Cornucopia of New 
Jersey which makes me somebody who just is for life and not for death which is 
what people in Los Alamos do.  Thank you very much. 

Commentor 747:   Eduardo Krasilovsky

747-1

747-2

747-1 NNSA notes the commentor’s opposition to nuclear weapons and 
the operation of LANL.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for additional information.

747-2 The subject of the 2001 Ecologist article by Mr. Eduardo Goncalves 
and statements by Rosalie Bertell in the book, “No Immediate Danger” 
are not part of the scope of the SWEIS.  Neither document presents 
information regarding environmental impacts from the continued 
operation of LANL.  Chapter 4, Section 4.6.1, of the SWEIS provides 
detailed information on cancer mortality and incidence rates in New 
Mexico and all counties surrounding LANL.  This data, along with the 
final LANL Public Health Assessment, issued on August 31, 2006 by 
the U.S. Department of Health and Human Services Agency for Toxic 
Substances and Disease Registry, shows that, “…there is no evidence of 
contamination from LANL that might be expected to result in ill health 
to the community,” and “…overall, cancer rates in the Los Alamos area 
are similar to cancer rates found in other communities” (ATSDR 2006).  
Chapter 4, Table 4–26 shows that some cancer rates in Los Alamos 
County are lower than the national average and some are higher, which 
is typical of any area.
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So my name is Willem Malten.  You know, I’m not going to read that EIS book 
either because, you know, the environment that I’m concerned with is a slightly 
different environment than I think is being described. 
I think I’m concerned with the psychic environment that a place like Los Alamos 
creates.  I’m concerned with trashed international treaties that Los Alamos has 
taken a part in.  I’m also concerned with the degradation of democracy that 
weapons of mass destruction inevitably lead to. 
You know, last year we had a Hibakusha here from Hiroshima.  And her name is 
Shika Husasamori.  I don’t know, some of you may have met her.  You know, and 
she, you know, is kind of like a reborn human being or resurrected human being 
rather, kind of like an angel. 
And I think what, you know, her message was -- you know what a Hibakusha 
is, right? A Hibakusha is somebody that was the victim either in Hiroshima or in 
Nagasaki and, of course, now, you know, we can include also the Bikini Atolls, we 
can include Kosovo, we can include Iraq, we can actually include Laguna, Navajo, 
we can start including Espanola.  It comes really close. 
And in a way the vision that expanded pit production gives us is that we all have 
to have peace with becoming Hibakusha and our children will become Hibakusha 
and it’s unacceptable. 
In a world where most of the money is spent on weapons, most of the problems 
start looking like military problems and most of the solutions, therefore, look 
military as well.  Yet we need to open our eyes to the bankruptcy this has wreaked 
on the civil society.  Ultimately this is the cause for proliferation of weapons of 
mass destruction including nuclear worldwide. 
Nuclear weapons are the very spare point of a culture of violence, the logical 
end point of the failure of true diplomacy.  These weapons are not just aimed at 
the people of the world, they are not just taking away the resources of the next 
generation, these are weapons -- these weapons are aimed at the heart of human 
dignity. 
Through security comes from a stronger sense of community for common causes.  
And that is why it’s been so great that actually Santa Fe last year signed up as 
-- with Mayors for Peace and has become a community of peace. 
Now, it’s up to us to get this meaning.  When over 80 percent of the American 
public has expressed a desire for nuclear disarmament and yet the U.S. national 
laboratories such as LANL at Los Alamos and Sandia Laboratory in Albuquerque, 
both in New Mexico, keep pursuing renewed testing, upgrading nuclear weapons, 
and building a new pit production facility, there’s something wrong with this picture. 

748-1

Commentor 748:   Willem Malten

748-1 NNSA notes the commentor’s concerns regarding impacts on the 
psychic environment, international treaties, and the democratic 
institution.  These subjects are not within the scope of an EIS.  The 
Council on Environmental Quality NEPA regulations require that EISs 
discuss significant environmental impacts.  In 1983, the U.S. Supreme 
Court ruled (Metropolitan Edison Co. v. People Against Nuclear Energy, 
460 U.S. 766) that “psychological effects” are not included along with 
general environmental impacts in EISs.

 It should be noted that the U.S. is a leader in nonproliferation initiatives 
and has not violated any nonproliferation treaties.  Stockpile stewardship 
capabilities at LANL are currently viewed by the U.S. as a means to 
further the Nation’s nonproliferation objectives and confidence in its 
nuclear stockpile capabilities is likely to remain important in future arms 
control negotiations as the Nation moves to further reduce the size of its 
overall stockpile.  Refer to Section 2.1, Opposition to Nuclear Weapons 
and Pit Production, of this CRD for more information.

748-2 The U.S. Congress and the President establish national security 
policy, which includes management of the nuclear weapons stockpile.  
Cessation of stockpile stewardship support by LANL would run counter 
to these policies and is therefore not considered in this SWEIS.

748-2
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It illustrates that the magnitude of nuclear weapons is incompatible with a 
functioning democracy.  And democracy may have to be rebuilt from the bottom 
up.  Neighborhoods, communities, and cities are now vehicles that express 
people’s will and have to represent the changes that we are seeking. 
So this is the main thing, you know, we have to -- we have to fi gure out how to give 
meaning to Santa Fe being a city of peace.  And, if that means civil disobedience, 
resistance, disruption of transportation of nuclear weapons or pits, we should face 
those possibilities.  The call for nuclear disarmament, as was mentioned before, 
this is a small good step in the right direction.  Thanks very much. 

Commentor 748 (cont’d):  Willem Malten

Comment side of this page intentionally left blank.
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Hi, I’m Virginia Miller.  And I’m a member of a number of peace groups.  And I -
- a lot of things that I was going to say have already been said.  And I support so 
much of what has been said.  So I will go over -- I’ll probably leave some of it out.  
But I will try to hit on a couple of things that will maybe add something. 
Let’s see.  I vigorously oppose any continuance and expansion of nuclear 
weapons design and production at Los Alamos National Laboratories as called 
for in the LANL SWEIS.  And I won’t go through all the different things because 
everybody has already said that. 
But one thing that hasn’t been talked about a whole lot is to protect explosive open 
air experiments of up to 6,900 pounds of depleted uranium every year when the 
use of DU weapons is a war crime under the Geneva Convention, resulting in 
grievous health problems shows a blatant disregard for the health and safety of 
the people and environment of Northern New Mexico for our land, our water, and 
our air. 
The people in Iraq, the children in Iraq and Afghanistan have suffered and they are 
dying from the use of depleted uranium weapons.  I fi nd this absolutely horrible 
that the lab would even consider doing open air experiments with this material. 
They should all be banned.  All of this -- the proposed activities of the LANL 
SWEIS is at a site located above the Rio Grande.  This has been noted.  But to me 
this is incredible.  It’s a source of water for many communities in both New Mexico 
and Mexico.  But it shouldn’t be done anywhere.  But the fact that it is above the 
Rio Grande River is just unbelievable that they would do this kind of activity there. 
All of this, all of this -- all of these proposals, they are unnecessary, immoral, and 
illegal.  The current pits will last -- we are told by the scientists that the pits will last 
60 to 90 plus years.  And every one of these pits should be dismantled.  We don’t 
need any more.  Every one of them and just no more. 
The World Court has condemned the use and the threat of the use of nuclear 
weapons.  Nuclear weapons threaten our very planet and all life on it.  It is 
immoral. 
I love this planet and I love all life on it.  And there’s no way I’m going to allow this 
to continue.  It must stop, it must end.  In 1970 the U.S. signed a nonproliferation 
treaty under the Constitution International Treaty, the supreme law of the land. 
In Article VI all nuclear powers are called upon to engage in worldwide nuclear 
disarmament.  It’s a law.  This is the law.  And the work at Los Alamos National 
Laboratories is breaking the law, it’s against the law.  And it’s a crime, a crime 
against humanity.  I just found this out in an email recently. 

749-2

749-3

749-4

749-5

749-1

Commentor 749:   Virginia Miller
749-1 NNSA notes the commentor’s opposition to nuclear weapons activities 

at LANL.  Refer to Section 2.1, Opposition to Nuclear Weapons and Pit 
Production, of this CRD for more information.

749-2 The testing at LANL using depleted uranium does not relate to any 
issues related to the Geneva Convention.  Chapter 5, Section 5.4.2, 
of the SWEIS provides detailed information on radiological air 
emissions from LANL for all three alternatives.  These emissions 
include all uranium radioisotopes that are present in depleted uranium.  
Section 5.6.1 provides detailed public radiological impact information 
for all emissions including depleted uranium under all three alternatives.  
For all alternatives, the average population dose within 50 miles 
(80 kilometers) of LANL is less than 0.1 percent of background.  LANL 
programs and procedures are designed to minimize any releases of 
depleted uranium to the environment during tests.  Refer to Section 2.10, 
Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility, of this CRD for additional information.

749-3 Closure of LANL and relocation of its mission support activities to 
another location is not under consideration at this time.  Refer to 
Section 2.4, Modernization of the Nuclear Weapons Complex, of this 
CRD for more information.  Also, refer to Section 2.8 of this CRD, 
Water Use, for information on monitoring the Rio Grande and use of the 
Rio Grande as a source of Albuquerque drinking water.

749-4 NNSA notes the commentor’s opposition to pit production.  NNSA has 
reviewed the pit lifetime studies and has concluded that degradation 
of the plutonium in pits would not affect warhead reliability for a 
minimum of 85 years.  The analysis in the LANL SWEIS, however, is 
still valid and provides a bounding scenario in which up to 80 pits per 
year could be produced.  This potential production rate provides NNSA 
with flexibility in meeting its stockpile stewardship mission, taking 
into account changing geopolitical conditions.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information.

749-5 Operations at LANL that support the NNSA mission to ensure a safe and 
reliable nuclear stockpile are not in violation of the Treaty on the Non-
Proliferation of Nuclear Weapons.  Stockpile stewardship capabilities 
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Okay.  That Representative Dennis Kucinich introduced House Current Resolution 
950 calling for the administration to lead in negotiating a treaty abolishing 
nuclear weapons.  He submitted it to the House and the International Relations 
Committee. 
And we need to support any of our leaders who are willing to speak out and have 
the courage to call for a nuclear disarmament.  And I was very glad to hear Greg 
Mello speak earlier of the fact that there are a number of Congresspeople who are 
willing to do this.  They need our support.  It’s going to require all of us working 
together to get this job done. 
Yes, I’m almost done.  I’d like to call for the transformation of LANL as others have 
done and all of the national laboratories.  There is so much work that they can do 
that will really contribute to the well-being of humanity. 
They can begin to clean up the radioactive contamination, develop renewable 
sustainable energy independence, work to help prevent and curb the impacts 
of global climate change.  These are things that would really make a genuine 
contribution. 
And they certainly have the brilliance and the means to carry this out.  This should 
become a national priority.  And these laboratories could do that.  And just think 
of the jobs that that could provide for our state and the positive impact that it could 
have on the world.  That’s our true national security. 
All right.  My last sentence.  If our leaders and the NNSA and the DOE and the 
nuclear industrial complex choose to ignore the law, they will be held accountable 
one way or another.  So stop this madness.  Basta. 

749-6

749-5
cont’d

Commentor 749 (cont’d):  Virginia Miller
at LANL are currently viewed by the U.S. as a means to further the 
Nation’s nonproliferation objectives and are likely to remain important 
in future arms control negotiations as the Nation moves to further reduce 
its overall stockpile size.  Refer to Section 2.1, Opposition to Nuclear 
Weapons and Pit Production, of this CRD for more information.

749-6 NNSA notes the commentor’s desire for activities at LANL to be 
focused on areas other than those related to nuclear weapons production.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.
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Hi, I’m Clarissa Duran.  This is my sister Danielle Duran.  We’re from Espanola.  
And I just want to thank the nice people who gave me water because I almost 
passed out because it’s so damned hot in here. 
Anyway fi rst of all I want to say look around this room.  And I know everybody here 
knows somebody of color.  Next time bring them with you.  And I’ll do the same. 
The other thing I want to really tell people is for those of you who want to close the 
labs, no, because 25 percent of my community works there.  And we can’t have a 
25 percent unemployment rate.  Our community was an agrarian society until the 
road to Los Alamos was built. 
We are like Afghanistan and probably now like Iraq.  Our way of life was taken 
away from us.  And who is going to be there to help us rebuild our way of life.  
Nobody.  Nobody is doing that now. 
SPEAKER: We will. 
CLARISSA DURAN
All right.  Well, we want to see it.  Come hang out with us and help us out.  You 
know, there are a lot of kids in our community who are dying, who are on drugs, 
and will do anything not to have to deal with the oppression that we live with every 
single day. 
And that’s the effect of what Los Alamos is.  And yeah, I’m telling you not to close 
it because we still need whatever money we need to make a living.  But we don’t 
need to do it by producing nuclear weapons.  I’m on the Dennis Kucinich campaign 
for New Mexico because he said to me that no, we wouldn’t have to close the labs, 
that we could change it into a research facility that would help humanity. 
And that’s what I want you to think of, is that your neighbors will suffer if you 
guys close the labs.  But we can do something positive with that energy and that 
intelligence up there.  We’re starting -- in Espanola I’m telling you about the hard 
conditions. 
But we’ve started to clean up our own waste.  And we did that by electing a brand-
new city council and a brand-new mayor.  Our former mayor used to kiss the 
asses of all the top people in Los Alamos.  We don’t have that going on anymore.  
So, you know, you guys can shove it because my sister here, Espanola City 
Councilor Danielle Duran, is going to tell you what she’s going to do about Los 
Alamos. 

750-1

750-1
cont’d

750-1 NNSA notes the commentor’s support for continued operation of LANL.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.

Commentor 750:   Clarissa Duran
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Thank you.  My name is Danielle Duran, I’m a city councilor for the  City of 
Espanola.  And I was recently elected in March.  One of my big issues is economic 
development for the city of Espanola. 
And one of my major issues is how people believe that Espanola is reliant on Los 
Alamos.  And just because we have 25 percent of our community working in Los 
Alamos doesn’t mean that we’re totally reliant. 
And I wrote down some points which is that Espanola existed before Los Alamos 
did.  When it was a boys’ camp and it was farmers there, Espanola existed as 
a commercial venue within the state.  It was the heart of Northern New Mexico 
commercial activities.  So to say that Espanola is completely reliant on Los 
Alamos and it exists because of Los Alamos is a complete fabrication. 
The other thing is I have a degree in economics and I do believe in Keynesian 
economics and I believe in government crowding out which means the more 
money and more activity that goes to the government, the less that local 
businesspeople do, the less that private people do. 
So, of course, we don’t have a lot of business in Espanola because all of our time, 
all of our talent, all of our people, and many of our resources are going up to Los 
Alamos and being taken over by Los Alamos. 
When we talk about salaries, I mean Nambe Mills is in Espanola.  Do you think 
Nambe Mills can compete with the salaries for machinists when it comes to Los 
Alamos? No, they can’t.  So I mean that’s another issue for us.  And that’s not 
something -- that’s not a reliance that Espanola has on Los Alamos, that’s a 
problem Espanola has with Los Alamos. 
And so fi nally I would just like to say that I don’t want to close the labs, not 
because 25 percent of our people live up there -- work up there, I’m sorry.  But 
because I know scientists working in Los Alamos on hydrogen fuel cells, on solar 
power, on wind power, on other renewable energies and sustainable development 
issues. 
And I respect those people.  And they do not work on nuclear issues.  And some 
people will say, if you didn’t have the nuclear part, you couldn’t have the renewable 
part.  And I think all of us know that that is a bunch of B.S. 
When we look around us and we see the energy crisis that is looming in our future, 
we know that energy can take a huge portion of our budget from now on.  And 
it doesn’t have to be solely focused on the production of uranium or plutonium.  
It can be focused on renewable energies, it can be focused on automation 
technologies, it can be focused on micro and nanotechnologies. 
And that’s the future that I see for Los Alamos.  And I hope that all of you will 
share that vision with me for Los Alamos. 

751-1

Commentor 751:   Danielle Duran

751-1 NNSA notes the commentor’s support for continued operation of LANL.  
Cessation of LANL’s primary mission activities supporting NNSA’s 
Stockpile Stewardship Program would be counter to national security 
policy as established by Congress and the President.  In addition to these 
activities, however, research is conducted at LANL in areas promoted by 
the commentor.  These research areas are part of current operations and 
as such are included in the SWEIS as part of the No Action Alternative.  
These activities would continue to be conducted at LANL regardless of 
the alternative selected.  Refer to Section 2.3, Alternative Missions, of 
this CRD for more information.
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And before I fi nish I just want to say that I believe these things.  I have not 
discussed these things with other members of our city council.  And, for those of 
you who have gone to all the meetings, I apologize for not being at the Espanola 
meeting yesterday, I did have an economic development committee meeting and 
we talked about the future of economic development in our valley. 
And so I apologize for not being there.  And I would like to thank all the speakers 
who have gone before me because I have learned so much tonight, I have learned 
more than I thought possible.  So I want to thank all of you for speaking tonight 
and for your action. 
And fi nally I want to ask Los Alamos, if you are really serious about being 
responsive to the communities around you, please tell us.  If you go ahead with 
the increase in production of pits, how you are going to safeguard the communities 
around you, how are you going to make sure that none of that comes down in the 
form of waste, of pollution, of degradation of our environment or our people.  And 
that is what I would like a response to in this EIS.  Thank you. 

751-2

Commentor 751 (cont’d):  Danielle Duran

751-2 NNSA notes the commentor’s concerns regarding increased pit 
production.  Chapter 5, Section 5.14, of the SWEIS discusses ongoing 
and planned mitigation measures at LANL for avoiding, minimizing, 
rectifying, reducing, eliminating, or compensating for any environmental 
impacts associated with LANL operations.  Refer to Section 2.1, 
Opposition to Nuclear Weapons and Pit Production, of this CRD for 
more information related to this comment.
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Good evening.  My name is Elizabeth West.  And thank you all for helping put this 
on, for being here, and I have a bunch of mixed feelings as don’t we all. 
Of course, I would like to add my comments to the list of people and to the 
comments made by these people against added Los Alamos pit production.  I 
also would like to make sure that my name and address is written in.  I’m speaking 
solely to help you, because I do want a response and I would like to be one of the 
people who gets that response. 
My name is Elizabeth West, 318 Sena Street, that’s S as in Sam, e-n as in Nancy, 
a Street, Santa Fe, New Mexico, 87505.  Thank you very much. 
I actually did speak up years ago about the WIPP, the waste isolation pilot project 
down in Carlsbad.  And I did get a response from the government.  And I still 
have them someplace in my basement.  I really do want to hear back from you all.  
Thank you. 
I woke up this morning thinking about what I was going to say and feeling a little 
discouraged.  And thank heavens I’m following so many great people, especially 
these two women.  It’s just fabulous.  I’m so proud to be in a state with people like 
you two.  It’s great.  And lots of other people too. 
I’m known to be a little bit of a Pollyanna.  And a Pollyanna I used to think is just 
somebody who is, oh, everything is going to be just fi ne.  And actually Pollyanna 
is persistence.  And so yes, I’m kind of positive. That’s my job, I’m a librarian, and 
I want to be nice to everybody.  I also like to learn things.  And so those two things 
sometimes are a little bit in confl ict. 
I also have a lot of good friends in Washington, D.C., from all parts of the 
spectrum.  So this morning, when I woke up, I was thinking all these funny jumbled 
thoughts.  And what popped into my head was George Wallace.  George Wallace. 
Well, I’ll be 62 in November so I’m older than some of you and younger than 
others.  And George Wallace, of course, I remember was a tremendous 
antisegregationist, horrible, horrible, unbelievable.  And then late in his life he 
completely changed.  So it’s possible, it’s possible. 
And I know it’s possible.  What we’re going through now is another version of a 
kind of fascism.  It’s a petticoat fascism, of course.  It’s another kind of anti -- a 
discriminatory situation, it’s an environmental problem.  It’s a mess of stuff as 
segregation was and as a lot of other issues have been and are.  But that changed 
and this can change.  This will change.  And I’m taking my vitamins and I’m going 
to be around to see the change. 
So the last thing -- I have a moment or two I think.  My Washington friends, I’m 
very interested in a lot of topics.  And one of emails I sent to a friend of mine who 
is a pretty nifty Republican and -- no, not necessarily, there are all different kinds 
of Republicans.  He’s a pretty good one. 

752-1

Commentor 752:   Elizabeth West

752-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for additional information.
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And we differ on some things, of course.  But he is not a Conservative Without 
a Conscience, a referral to a book, of course, because I’m a librarian by John 
Dean.  Anyway, when I wrote to him -- he is very high up in the government under 
the previous big Bush.  No, excuse me, under Reagan.  And then pretty high up 
recently until Condoleza Rice came in. 
A very connected guy.  I’m not going to mention his name because he is still alive 
and he is a friend of mine.  But I will say that, when I wrote to him about something 
I’m going to do in November, I’m going to go down to the School of Americas and 
I sent them some email about that.  And he said oh, well, that’s interesting.  I don’t 
think I’ve heard anything about that. 
And I gave him the new name, you know, the unlisted long name and I didn’t 
give him the School of Assassin’s name.  But anyway I was appalled.  And then I 
realized our friends and our nonfriends and our people who we would have dinner 
with hopefully at Nora in Washington.  For anybody that goes to Washington, that’s 
a great -- the fi rst organic foods restaurant in the United States. 
I hope that they will learn about these things.  There are so many things to learn 
about.  And Los Alamos is one of them.  So I’m hopeful, but I’m feeling really 
tough.  So I’m going to be friendly and talk to my friends in Washington.  And thank 
you very much.  I hope I have not spoken too rapidly.  I appreciate what you’re 
doing. 
And for the record again I do want a response to any of the questions that have 
been asked here.  Any and all of them.  Thank you very much. 

Commentor 752 (cont’d):  Elizabeth West

Comment side of this page intentionally left blank.
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So, you know, the people have brought up that they want -- you know, many of us 
-- I see the same things, many of us have been here many years.  The fi rst WIPP 
hearings and everything. 
And I did expect a response, but all I got was this amazingly mind-boggling, 
mind numbing stuff, you know, scientifi c stuff about this and that and that had no 
relevance really in any way to life. 
And so I’m a little ambivalent about wanting to give anything.  And I don’t give my 
email out or anything like that because I’m into life.  You know, I live my little -- I 
have a little actually colored, you know, personal colored granddaughter because I 
adopted a kid from Brazil 21 years ago.  And I also have a little Anglo child. 
And I look at those little -- they’re both little tiny things, they’re under six months.  
And, you know, I look at those magical beings, I think little tiny hands, perfect little 
hands.  I am fi lled with love and vitality. 
And I wonder if the people who make the bombs -- I’m going to direct my remarks 
to the people who seem to be up from Los Alamos.  I also have two adopted kids 
from Los Alamos.  One of them is back up there.  And she used to say, oh, mom, 
they don’t make the bomb, you’re nuts.  They don’t make something like that. 
Well, as she got to be a teenager, I got to know a lot of kids who lived under 
bridges in Los Alamos.  And the reason I got here quite late was because I 
decided to use the mass transit.  I do that periodically.  It took me two hours to get 
from downtown Santa Fe.  And I thought now, if we spent a little more money on 
mass transit and less money on the bomb, maybe lots more people would be here. 
And then, if I could go back to the WIPP hearings for a moment, because they 
told us over and over and over that this was temporary and it was low level.  I’m 
married to a lawyer.  I hear all these law stories, et cetera.  Well, I knew that the 
fi rst group of lawyers who worked for the government quite because they told the 
truth in government.  They hired another group who would lie to them.  And now 
you know it’s a lie. 
I mean we have huge, huge roads going through New Mexico down to WIPP.  I 
grew up in Alamogordo.  And that way you know who my dad is maybe a little bit.  
Carlsbad is amazing, it’s like rich, you know. 
The DOE, the government bribes people to ruin their environment, ruin their kids 
and everything, lots of money.  You know, someone said if your check -- I think it 
was Einstein said something like that.  If your check comes from -- if you earn a 
check from a particular organization, it’s very hard to loosen yourself from them 
and tell the truth about them. 
And I think that’s part of Los Alamos’ problem.  So I am totally against the pits.  
You know, when we began -- Israel began bombing Lebanon, I cried a whole day 

753-1

Commentor 753:   Monika Steinhoff

753-1 NNSA notes the commentor’s opposition to pit production.  Refer to 
Section 2.1, Opposition to Nuclear Weapons and Pit Production, of this 
CRD for additional information.
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because I thought about kids like mine, little grandchildren, perfect little beings get 
bombed.  It happened -- I cried when we bombed Afghanistan.  And have we fi xed 
Afghanistan? I’d like to know.  Is that fi xed? 
And those weren’t nuclear bombs, those are just ordinary bombs.  And now we are 
in Iraq and we have made an incredible mess of Iraq.  If our government makes 
such a mess of a country -- and they want to go into Syria and into Iran and into 
Egypt. 
There’s a document out there that probably most of you have not heard of.  Clean 
Start, look it up on the Internet.  That’s the future for us.  War forever.  But, you 
know, you talked about the storm earlier.  I thought a storm, we need a really good 
storm. 
We had a fi re at Los Alamos and it went just to the gate.  It did dispense some of 
that nuclear stuff and I have proof of that actually.  We need a really good storm 
that will shake up the world up there.  A really good storm to show what nuclear 
waste does, what plutonium does. 
I saw the fi lm from -- I saw the fi lm from Hiroshima and Nagasaki.  But I also 
saw the fi lm, the Russian fi lm, The Lesson at the UN.  All these kids with tumors.  
Instead of a little, sweet, perfect child like I have, kids with tumors that are as big 
as the rest of their bodies.  That’s what nuclear waste does. 
You know, and we can make bombs, but can we make a child? Until we learn 
how to make a child, we better stop forgetting those bombs.  And I think anyone 
with their heart open -- I remember the day I walked out of my bedroom one day, 
because I had a father who made bombs and he treated us in a particular way 
that only -- if you really make bombs, you don’t treat kids like a loving father with a 
heart. 
But my dad did have a heart, I learned that later.  But I realized I had a numb 
heart.  And I even knew as a 12 year old in Alamogordo that I would have to suffer 
a lot before I really knew what love was.  And I have suffered a lot. 
And I think that the universe is a moral place.  And I think all the ill that we have 
done.  You know, my husband used to say we have the greatest country.  All his 
friends, everybody used to say we have the greatest country.  Well, I would like to 
know, I would like that in the EIS statement, how we have the greatest country. 
We are the greatest bomb makers.  We have the worst transportation system.  
How many people here, raise your hands, how many people have taken the bus 
here ever? The young people.  How about the people up there? Great.  Okay.  
Here in Santa Fe, though? I think we need a little more money here in Santa Fe.  
It’s horrible, you’re right. 
And then you have to hear Bush on the radio and the advertisement on the radio 
which drove me crazy.  Anyway, if your heart is alive, if your heart -- everyone has 

753-2

Commentor 753 (cont’d):  Monika Steinwald

753-2 In the Cerro Grande Fire of 2000, no LANL structures or facilities 
containing radioactive or other hazardous material were burned.  
However, several burned areas on the site (totaling about 320 acres 
[130 hectares]) were known or suspected to be contaminated with 
radioactive materials or chemicals.  Using the best available information 
about the contamination on each area, the Risk Assessment Corporation 
study referred to in Chapter 4, Section 4.6.1.3, of the SWEIS estimated 
the amount of radioactive materials and toxic chemicals that became 
airborne as a result of the fire.  The study concluded that potential 
exposures in the surrounding communities to radioactive materials 
or chemicals originating from LANL were about one-tenth of the 
acceptable intakes established by the U.S. Environmental Protection 
Agency, and that the risk of cancer from breathing radioactive materials 
and chemicals released from natural vegetation that burned was far 
greater than from LANL-derived materials (RAC 2002).  A team of 
national and international scientists led by Colorado State University 
provided technical peer review of the Risk Assessment Corporation 
efforts and the New Mexico Environment Department provided multiple 
opportunities for public input throughout the 18-month study period.
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brains up at Los Alamos.  I have known many scientists.  I have never heard of 
one who admits making -- helping to make the bomb. 
And I think like Cristo said, the son of the big Cristo, when he was at the last thing, 
you know, remember he said you all are all dead.  And I think, unless you have a 
heart, and you don’t make bombs if you have a heart, you are dead. 
Your brain may be alive.  But your brain is like a computer.  It cannot make life 
even though we tried making all these different things.  You cannot make life.  And 
the universe is moral.  And whatever ill we are doing now and what we keep doing 
will come back to us.  Thank you.  And I hope for a big storm. 

Commentor 753 (cont’d):  Monika Steinwald

Comment side of this page intentionally left blank.
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I’m Sheri Kotowski.  And Clea Mustakis was going to speak with me, we were 
going to talk about some things together.  She has put hundreds of hours into 
researching the site-wide environmental impact statement.  It’s grueling. 1,500 
pages. 
And it’s not technical, that’s the really worrisome part of it.  It’s gook, it’s nonsense, 
it’s convoluted.  I mean there’s no scientifi c background to it.  It’s like we fi nally got 
the 15 CDs or the 19 CDs that were the reference material today.  She had them 
in her hand.  This document was issued on July 7 I believe.  I actually didn’t get my 
document until 15 days ago because it got lost in the U.S. postal system.  So that’s 
number one. 
I think it’s -- this situation is grueling.  It’s 15 minutes until 11.  We’ve all been here 
since six o’clock this afternoon.  We asked in our negotiation process, when these 
hearings were being negotiated, we asked to have more than one session on the 
day. 
We asked for additional sessions.  We asked that these sessions start at three 
o’clock in the afternoon, go to fi ve, have a break, and have an evening session 
because people have kids, people have jobs, and that has to be considered when 
you’re making public comment.  We’re humans, we have lives. 
And, you know, the whole process is destroying our lives.  Modern pit facilities.  A 
lot of what I’m going to say has been said tonight already.  And I’m going to say it 
again because we’ve been saying this for years. 
We defeated the modern pit facility two years ago.  It’s back again.  This document 
says it goes from 20 pits for 80 pits.  And then every part of the summary it says, 
oh, and we also calculated it for the modern pit facility which is 450 pits per year.  
So you’ve heard that. 
One of the things I also wanted to point out, three minutes.  A 1,500 page 
document, what is it, $5 million SWEIS, that’s how much it cost.  One of the people 
that I work with likes to do demos and illustrate things.  I thought I would do a little 
demo with that. 
I think that it’s probably a little exaggerated and it might be a little bit inaccurate.  
But I think, if we fi lled this whole room with beans, we call that $5 million for the 
SWEIS, for the draft SWEIS. 
I’m going to be that one little bean outside of this room.  And that’s how much 
energy has been put into this and how much consideration my opinion gets and all 
of the hard work that I have also put into researching this document. 
What I really wanted to talk about is water.  Water is so precious.  It’s not just 
precious in this state, it’s precious to everybody.  I mean it’s life.  The planet, we 
survive because of water.  Our whole life is based on water. 

754-1

754-2

Commentor 754:   Sheri Kotowski

754-1 NNSA notes the commentor’s statement regarding the content of the 
LANL SWEIS.  NNSA made every effort to make the content of the 
SWEIS understandable to the public and clear regarding the scientific 
basis.  NNSA revised the Draft SWEIS to clarify the discussion if 
specific public comments were made regarding the understandability 
of the text.  Relevant scientific references are cited in the SWEIS 
and supporting calculations and assumptions are documented in the 
Administrative Record.

754-2 Reference to a modern pit facility in the Draft SWEIS was in the context 
of ensuring that reasonably foreseeable future actions were addressed 
in accordance with the Council on Environmental Quality NEPA 
regulations regarding cumulative impacts.  The SWEIS alternatives 
addressing operational levels for the next 5 years limit the level of 
pit production of as many as 80 pits per year (Expanded Operations 
Alternative).  In October 2006, NNSA issued a Notice of Intent to 
prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement – Complex 2030 
(71 FR 61731).  In addition to announcing its intent to prepare a 
Supplemental Programmatic EIS to assess the environmental impacts 
from the continued transformation of the nuclear weapons complex, 
NNSA announced cancellation of the previously planned Supplemental 
Programmatic Environmental Impact Statement on Stockpile 
Stewardship and Management for a Modern Pit Facility (DOE/
EIS-236-S2).  The Final SWEIS does not include analyses of a modern 
pit facility.
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With the increased pit production, we go from 500 acre feet of water per year used 
by LANL.  This is discharge water, this is industrial wastewater, this is sanitary 
effl uent.  You can’t use this water, you can’t drink it, all you can do is make more 
pits with it.  But they don’t make more pits with it, they fl ush it into the canyons. 
In dry years all the contamination, it just -- it sticks on the soil.  When it’s windy, 
it blows around.  When these big storms come, it just washes into the river.  
Albuquerque is going to be drinking this water. 
And who is going to pay for cleaning this water to drinking water standards? Not 
the laboratory.  It’s up to the municipalities, the municipalities to clean this water so 
that Albuquerque can drink it and Santa Fe can drink it.  So we’re at 500 acre feet 
of water.  We’re going to go up to 822 acre feet of water used per year. 
Another demo.  I live in a really small -- 
I’m going to just continue because, you know what, I’ve been here since 6:30 and 
I’ve worked on this document for the last two weeks, I’ve been sweating blood and 
I want to fi nish what I’m going to say. 
I’m going to fi nish and I’m not going to take that much longer.  But I do want to 
illustrate how much 822 acre feet of water is.  I live in a really small community in 
Northern New Mexico.  They’ve told us we have to district our water because us 
little tiny communities are using too much water. 
We are allotted 37 acre feet of water a year.  With increased pit production and 
expanded weapons, it would take us 20 -- that’s the equivalent of 20 years of our 
allotted water supply. 
And I also want to say that Los Alamos is taking more than their allotted water 
supply.  We get charged, we get fi ned.  And they will stand up and say we’re going 
to take more water.  And that’s a violation.  It’s against the law for us to take more 
water and we get charged for it.  And they can just say that they’re going to use all 
the water that they want. 
And one more thing. 1,400 sites, potential release sites at the laboratory.  Every 
single time it rains, the snow melts, all of that washes down.  It doesn’t make any 
sense.  And we really have to stop and protect our water.  Thank you. 

754-3

754-3
cont’d

754-4

Commentor 754 (cont’d):  Sheri Kotowski
754-3 DOE and Los Alamos County have combined water rights of 

1,806 million gallons (6,836 million liters) per year, of which 
542 million gallons (2,052 million liters) per year are allotted to DOE.  
In recent years, the largest amount of water used by DOE and the 
County was 1,515 million gallons (5,735 million liters) in 2000, when 
the Cerro Grande Fire occurred.  As shown in Chapter 4, Table 4–43 
of the SWEIS and discussed in Chapter 5, Section 5.8.2, LANL water 
usage has been and is expected to remain below its 542 million gallons 
(2,050 million liters) per year allotment.  Effluents from LANL facilities 
are discharged in accordance with a National Pollutant Discharge 
Elimination System permit that establishes limits on the volume and 
quality of the discharge.  As discussed in Chapter 4, Section 4.3.1.2, 
over the past 6 years, LANL has a very good record of complying with 
permit conditions.  Under all alternatives, NNSA would continue to 
meet permit conditions designed to protect water resources at LANL.  
In addition, the NNSA operates a monitoring program (described in 
Chapter 4, Section 4.3.1.5) to detect contamination.

 In accordance with applicable regulations and agreements, NNSA 
evaluates and takes corrective action for occurrences of contamination 
in groundwater and surface waters at LANL.  Water quality data from 
upstream and downstream of where LANL surface waters enter the 
Rio Grande were compared in the 2005 Environmental Surveillance 
Report (LANL 2006g).  This report states “All base flow samples from 
the Rio Grande had concentrations below drinking water standards 
and standards for the protection of aquatic life, wildlife habitat, 
and irrigation.  Radioactivity in these samples was low.  None of 
the radionuclide concentrations commonly associated with LANL 
operations were detected, except for uranium.  Uranium concentrations, 
(0.5 to 2 micrograms per liter) were well below the Federal drinking 
water standard of 30 micrograms per liter.” Most municipalities who use 
surface water for potable drinking water disinfect the water or otherwise 
treat it prior to use - this is not unusual in the United States.

754-4 NNSA does not agree with the statement that there are over 
1,400 unmonitored discharge sites.  As described in Chapter 4, 
Section 4.3.1.3, LANL staff managed stormwater runoff from its 
industrial sites under a Multisector General Permit Program, and then 
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Commentor 754 (cont’d):  Sheri Kotowski
transitioned towards management under an individual National Pollutant 
Discharge Elimination System industrial activity permit.  LANL staff 
manages stormwater and snowmelt from construction activities under 
the U.S. Environmental Protection Agency Construction General 
Permit.  There is also an integrated Stormwater Monitoring Program 
that monitors stormwater on a watershed basis.  Refer to Chapter 4, 
Section 4.3.1.3, of the SWEIS for details.
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My name is Catherine Montano and I’m a member of the Citizens of the American 
Constitution.  A few months ago LANL was burning depleted uranium nuclear 
waste, diesel, an open burn, a bonfi re, throwing whatever they wanted to get rid of. 
And we’re downwind in Las Vegas, New Mexico.  And we drink surface water.  So 
they are poisoning the water that we drink.  The very fabric of creation is in danger.  
Our school yards.  This is a most crucial time. 
And you know that I never volunteered to do this work.  I was physically thrown out 
of my bed by a higher power.  And I was told that I had to get involved in stopping 
the nuclear madness.  At the time I couldn’t even pronounce the word plutonium, 
I used to tell the Anglo women, how do you say that word.  I could hear it in my 
brain but it just wouldn’t come out of my mouth. 
For 16 years I have gone to nuclear hearings.  And they have all been like this one 
tonight.  A dog and pony show, because that’s all they are.  You know, they do it to 
satisfy the letter of the law, that they had a public hearing for the people. 
And the people -- you know, when I fi rst got involved, I went home and I turned on 
the television.  It said, oh, New Mexicans don’t care one way or the other if they 
bring nuclear waste into the state of New Mexico.  And I thought that’s not true.  
Because there was hardly anybody at the hearings. 
The media wasn’t there.  You know that I went to channel -- one of the channels 
here in Albuquerque, TV stations.  And I asked them how come you guys aren’t 
covering these hearings.  It’s the most important -- these were the WIPP hearings. 
These are the most important -- it’s the most important issue facing the state of 
New Mexico.  They want to bombard us with everybody’s waste from all over the 
United States. 
See, New Mexico, they think it’s Mexico.  They think, oh, they live in the desert, 
it’s just a bunch of Mexicans and Indians.  And you know what’s interesting, 
everybody is fl ocking to New Mexico because it’s predicted that the East Coast 
and the West Coast is going to be under water.  And the only place you can run to 
is the Southwest. 
But you’re all going to run to the fi re.  Because New Mexico is rated number one in 
the nation highest in radiation spills.  You’ve heard tonight all the criminal activity 
at Los Alamos. 
A few months ago we put out a letter, a Constitutional letter.  I worked on petitions 
when WIPP fi rst came out.  In our area we gathered 6,000 signatures.  We 
presented 17,000 signatures to Governor Bruce King. 
And I happened to be the one to read the petition.  And I asked him to sign it.  And, 
when I put it over to him, he slammed it back and he said I don’t sign petitions.  

755-1

Commentor 755:   Catherine Montano

755-1 LANL does not burn depleted uranium in an open burn.  Any open burn 
would take place under controlled conditions as specified by LANL’s 
Resource Conservation and Recovery Act permit.  Refer to Section 2.10, 
Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility, of this CRD for more information on the use of 
depleted uranium at LANL.
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And I said, Governor, I thought you were a compassionate man, I thought you 
cared about the people of the state of New Mexico.  Oh, I am compassionate man. 
And at the end he came up to me because I let him know how contaminated the 
state of New Mexico is.  We are walking miracles.  We all have plutonium in our 
bodies.  If you don’t believe me, get a hair analysis and you’ll fi nd out how much 
plutonium you have in your body. 
And, you know, there is a researcher, his name is Ernest Sternglass.  Right now 
he’s 82 years old.  But all his life he researched what radiation does to our bodies.  
He says that the more we get radiated and the more the animals get radiated, the 
more violent they will become. 
Look how violent our society is today.  And it’s time that we stop this operation.  
You know that the Constitution is a very powerful law, it’s the supreme law of the 
United States.  And I’ve heard some of you talk about democracy, that we’re a 
democracy.  We’re not a democracy, we’re supposed to be a republic, a nation of 
laws. 
But we have ignored our laws.  And, you know, our activists here in New Mexico, 
we’ve been fi ghting administrative law.  Well, it’s geared for them to win and for 
us to lose.  Constitutionally we closed down the operation at Los Alamos Labs.  It 
took us 40 days. 
And what we did is we sent out this Constitutional letter letting all our elected 
offi cials know that they work for us, we pay their salaries, and we will hold them 
accountable.  You know, you can do all the civil resistance, all the protests, it 
doesn’t work. 
We’ve sat in senators’ offi ces, I mean we’ve done it all.  I’m 56 years old.  And 
we’ve done it all.  And the only thing that will work is the Constitution.  We have 
won over 300 cases here in the state of New Mexico. 
We stopped PNM in Las Vegas from burning diesel.  We stopped a plant that was 
putting out 800 tons of carcinogens into the air of Las Vegas.  And how did we do 
it? Through the Constitution. 
See, when you use the Constitution, you go to the individual that took that oath.  
See, these guys, when they pick up that hand, they think it’s just a party.  They 
don’t realize that, when they say they will defend and honor the Constitution, and if 
they don’t, we can set them aside from their position that they hold and sue them 
lawfully, criminally and civilly. 
And believe me, when you go after the person instead of the machinery of 
government, they get scared because they stand alone.  And that’s the way -- that 
is the tool that we need. 

Commentor 755 (cont’d):  Catherine Montano

Comment side of this page intentionally left blank.
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And, you know, I would like to tell our President, because he went around telling 
people here in the United States that he was against abortion.  He’s for life.  Well, 
you know, I’d like to ask him this question, what’s the difference in killing that 
baby before it’s born or let that baby be born and radiated to death? What is the 
difference? 
You know what the difference is? Not only do you kill the baby, but you kill the 
parents, the grandparents, their siblings, it kills everything.  And like I say it is 
time that we have a moratorium in the state of New Mexico and around the United 
States. 
We want cleanup of our state.  I know they can’t clean radioactivity.  But we still 
want some cleanup.  And we also need an independent investigation of all the 
facilities. 
You know that one year I was coming from California and I was in Los Alamos.  
And you know what he told me? He says I work at Los Alamos Labs and I make so 
much money I don’t have time to spend it.  Then I ran into a little old man that said 
I have nuclear stocks, but they’ve all gone to hell. 
And I felt like saying to him I helped them go to hell.  And you know that during 
the nuclear hearings I had someone come up to me, and this was like 400 people.  
And he gave me a message, he says this message is for you. 
And I read it.  And, when I fi nished reading it, I told him a few things.  He says 
that’s true.  And I would like to share that message because this message comes 
from a herald angel.  And this is it. 
Opposition to WIPP, say no to the waste isolation project WIPP.  The massive hole 
dug in mother earth and into the salt of her veins is meant to house nuclear waste 
and dispose of them.  It is a lie.  There are entities from the dark forces at work 
here.  Skullduggery abounds.  Chemical warfare has become state of the art. 
Thanks to the dark forces that have spread out world disease, one of which is 
AIDS, there are bunkers throughout the country that are now contaminated which 
is all our nuclear facilities.  The cannisters have leaked and are earmarked to 
come to WIPP.  How dare they.  This will devastate our state. 
A secret underground base is planned by the dark forces to complete the H bomb.  
The very fabric of creation is in danger.  Our school yards.  This is a most crucial 
time.  Your brothers and sisters of spacemen and are love, joy, hope, and peace.  
To our brothers and sisters of earth, know that we are in the skies for you and we 
extend a hand of friendship and we stand with you. 
Come forth like workers come forth.  I am Ashtar and I have spoken through a 
starfi ghter.  Through those gentle warriors and warriors of the sky and so it shall 
be.  And at the bottom it had the Star of David, inside was his name and around 

755-2
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755-2 NNSA notes the commentor’s concerns about environmental restoration 
at LANL, but disagrees with the implication that contaminated areas 
cannot be remediated to safe conditions.  Appendix I, of the SWEIS 
summarizes several technologies for cleanup of soil, water, and air 
and references additional information about existing and emerging 
cleanup technologies.  Chapter 2, Section 2.2.6, of the SWEIS describes 
the progress that NNSA has made in conducting its environmental 
restoration program at LANL.  Since the early 1990s, when LANL 
staff identified over 2,000 sites potentially requiring environmental 
remediation, progress has been made (and sites evaluated) such that 
only about 800 remain to be addressed.  Appendix I of the SWEIS also 
presents options and environmental analyses for conducting remediation 
activities at LANL primarily related to the Consent Order that was 
entered into in March 2005.  Decisions about environmental restoration 
for any contaminated site will be made in accordance with established 
regulatory standards and processes, including those of the New Mexico 
Environment Department for sites subject to the Consent Order.  NNSA 
intends to implement actions necessary to comply with the Consent 
Order regardless of whether it implements other actions analyzed in the 
SWEIS.

 NNSA also acknowledges the commentor’s concerns about independent 
investigations of LANL activities.  Independent investigations and audits 
have been performed at LANL, including an independent audit of LANL 
compliance with the Clean Air Act.  In addition, activities at LANL 
are subject to external regulation, oversight, and inspection by Federal 
and State agencies, including oversight by the U.S. Environmental 
Protection Agency, the State of New Mexico, and the Defense Nuclear 
Facilities Safety Board.  Environmental permits or approvals issued by 
external agencies are listed in annual LANL environmental surveillance 
reports.  Information about State of New Mexico oversight of LANL 
activities, including the development of a program of independent 
monitoring is available at www.nmenv.state.nm.us/DOE_Oversight/.
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it it had seven dots.  And I thought who is this.  And why would they give it to me.  
It’s got to mean something to me. 
And you know that during the day, if I go to the bathroom, I would ask my friends 
watch my stuff.  At the end of the day, I picked it up again.  And it was interesting 
because around the opposition to WIPP it was like a white lettering.  The star was 
colored white.  And each little dot, there were seven dots around the star, they 
were colored like little spaceships. 
I have seen the ships line up in that formation.  And the night that I saw them line 
up in that formation, this man made the statement that he had been up on a ship 
and that Jesus had greeted him.  And I was ready to laugh at him when the sky lit 
up with seven ships in the same formation that was on the Ashtar message. 
So I know that there’s millions and millions of ships that are monitoring the earth 
and are watching to see what we are doing here.  So it is important for you people 
that came from California, because the University of California is running Los 
Alamos Labs.  And we need help from all over the country to stop this ugliness in 
our state. 
I want to make one more comment before you take me off the record.  My 
grandson came calling one day.  He says, Grandma, I saw the sticker.  You know 
what the sticker said? It said may all nuclear weapons rust in peace.

Commentor 755 (cont’d):  Catherine Montano
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COVER SHEET 
 

Responsible Agency: U.S. Department of Energy (DOE) 
National Nuclear Security Administration (NNSA) 

Title: Final Site-Wide Environmental Impact Statement for Continued Operation of Los Alamos 
National Laboratory, Los Alamos, New Mexico (SWEIS) (DOE/EIS-0380) 

Location: Los Alamos, New Mexico 

For additional information or for copies of this 
SWEIS, contact: 
 

Elizabeth Withers, EIS Document Manager 
Los Alamos Site Office 
National Nuclear Security Administration 
U.S. Department of Energy 
528 35th Street 
Los Alamos, NM  87544-2201 
Telephone:  505-845-4984 
 

 For general information on the DOE National 
Environmental Policy Act (NEPA) process, contact: 
 

Carol M. Borgstrom, Director 
Office of NEPA Policy and Compliance 
U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 
Telephone:  202-586-4600, or leave a message 

at 1-800-472-2756 

This document is available on the DOE NEPA website (www.energy.gov/environment/nepa.htm) 
and the NNSA Los Alamos Site Office website (www.doeal.gov/laso/NEPASWEIS.aspx) for 
viewing and downloading. 

Abstract:  NNSA proposes to continue operating Los Alamos National Laboratory (LANL), 
which is located in Los Alamos County in north-central New Mexico.  NNSA has identified and 
assessed three alternatives for continued operation of LANL:  (1) No Action, (2) Reduced 
Operations, and (3) Expanded Operations.  The Expanded Operations Alternative includes the 
impacts of actions to implement the March 2005 Compliance Order on Consent (Consent Order), 
entered into by DOE, the LANL management and operating contractor, and the State of 
New Mexico to address the investigation and remediation of environmental contamination at 
LANL.  NNSA intends to implement actions necessary to comply with the Consent Order, 
regardless of whether it implements other actions analyzed as part of the Expanded Operations 
Alternative.  Expanded Operations is NNSA’s Preferred Alternative.  Under the No Action 
Alternative, NNSA would continue the historical mission support activities conducted at LANL 
at currently approved operational levels.  Under the Reduced Operations Alternative, NNSA 
would eliminate some activities and limit the operations of other activities.  Under the Expanded 
Operations Alternative, NNSA would operate LANL at the highest levels of activity currently 
foreseeable, including full implementation of mission assignments.  Under all of the alternatives, 
the affected environment is primarily within 50 miles (80 kilometers) of LANL.  Analyses 
indicate little difference in the environmental impacts of the alternatives on many resource areas. 
The primary discriminators are public risk due to radiation exposure, collective worker risk due 
to radiation exposure, socioeconomic effects due to LANL employment changes, electrical power 
and water demand, waste management, and transportation.  A classified appendix has been 
prepared to assess the impacts of terrorist acts. 
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Public Comments:  In preparing this Final SWEIS, NNSA considered comments on the Draft 
LANL SWEIS that were received during the scoping period (January 19 to February 17, 2005) 
and during the public comment period on the Draft SWEIS (July 7 to September 20, 2006).  
Public hearings on the Draft SWEIS were held in Los Alamos, Española, and Santa Fe, 
New Mexico.  Comments on the Draft SWEIS were accepted for a period of 75 days following 
publication of the Environmental Protection Agency’s (EPA) Notice of Availability in the 
Federal Register and were considered during preparation of the Final SWEIS.  Comments 
received after the end of the comment period were considered in the Final SWEIS. 

The Final SWEIS contains revisions and new information based in part on comments received on 
the Draft SWEIS.  Vertical change bars in the margins indicate the locations of these revisions 
and new information. Volume 3 contains the comments received during the public comment 
period on the Draft SWEIS and NNSA’s responses to the comments.  NNSA will use the analysis 
presented in this Final SWEIS, as well as other information, in preparing the Record of Decision 
(ROD) regarding the level of continued operations at LANL.  NNSA will issue the ROD no 
sooner than 30 days after the EPA publishes a Notice of Availability of this Final SWEIS in the 
Federal Register. 

 



 

 

TABLE OF CONTENTS 



 
 

 
7/9/2007 Concurrence Draft vii 

TABLE OF CONTENTS 
 

 

Cover Sheet ..................................................................................................................................................................iii 

Table of Contents ........................................................................................................................................................vii 

List of Figures ............................................................................................................................................................viii 

List of Tables..............................................................................................................................................................viii 

Acronyms, Abbreviations, and Conversion Charts ...................................................................................................... xi 

 

S.1 Background ...................................................................................................................................................S-1 

S.2 Purpose and Need for Agency Action..........................................................................................................S-4 

S.3 Scope of the New SWEIS..............................................................................................................................S-5 

S.4 Decisions to be Supported by the New SWEIS...........................................................................................S-9 

S.5 Site Description .............................................................................................................................................S-9 
S.5.1 Technical Areas .................................................................................................................................S-10 
S.5.2 Key Facilities.....................................................................................................................................S-10 
S.5.3 Non-Key Facilities.............................................................................................................................S-15 

S.6 Public Involvement and Issues Identified .................................................................................................S-18 
S.6.1 Scoping Process.................................................................................................................................S-18 
S.6.2 Public Comments on the Draft LANL SWEIS..................................................................................S-20 
S.6.3 Changes from the Draft Environmental Impact Statement................................................................S-29 

S.7 Changes at Los Alamos National Laboratory Since the 1999 SW EIS....................................................S-32 

S.8 Description of the Alternatives ..................................................................................................................S-44 

S.9 Summary of Environmental Consequences..............................................................................................S-52 
S.9.1 Comparison of Potential Consequences of Alternatives for Continued Operation at Los Alamos 

National Laboratory...........................................................................................................................S-53 
S.9.2 Summary of Cumulative Impacts ......................................................................................................S-82 
S.9.3 Summaries of Potential Consequences from Project-Specific Analyses ...........................................S-89 

S.10 References..................................................................................................................................................S-111 

S.11 Glossary .....................................................................................................................................................S-113 

 

 



Final Site-Wide EIS for the Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
viii Concurrence Draft 7/9/2007 

LIST OF FIGURES 

 
Figure S–1 Location of Los Alamos National Laboratory Site ...............................................................................S-2 
Figure S–2 Summary Comparison of Alternatives Considered in the New Site-Wide Environmental 

Impact Statement ..................................................................................................................................S-6 
Figure S–3 Technical Areas at Los Alamos National Laboratory .........................................................................S-11 
Figure S–4 Locations of Key Facilities .................................................................................................................S-16 
Figure S–5 National Environmental Policy Act Process .......................................................................................S-18 
 

LIST OF TABLES 

Table S–1 Overview of Los Alamos National Laboratory Technical Areas and Activities.................................S-12 
Table S–2 Comparison of Key Facilities Between the 1999 SWEIS and the New SWEIS..................................S-17 
Table S–3 Summary Comparison of 1999 SWEIS a Projected Impacts and Actual Changes and 

Performance (1999 through 2005) ......................................................................................................S-34 
Table S–4 Summary of Actions Under Proposed Alternatives a ..........................................................................S-47 
Table S–5 Summary of Environmental Consequences by Resource Area...........................................................S-67 
Table S–6 Summary of Impacts for the Physical Science Research Complex Project ........................................S-91 
Table S–7 Summary of Impacts for the Replacement Office Buildings Project ..................................................S-92 
Table S–8 Summary of Impacts for the Radiological Sciences Institute Project, Including Phase I – the 

Institute for Nuclear Nonproliferation Science and Technology ........................................................S-93 
Table S–9 Summary of Impacts for the Radioactive Liquid Waste Treatment Facility Upgrade Project............S-94 
Table S–10 Summary of Impacts for the Los Alamos Neutron Science Center Refurbishment Project................S-96 
Table S–11 Summary of Impacts for the Technical Area 55 Radiography Facility Project ..................................S-97 
Table S–12 Summary of Impacts for the Plutonium Facility Complex  Refurbishment Project............................S-98 
Table S–13 Summary of Impacts for the Science Complex Project ......................................................................S-99 
Table S–14 Summary of Impacts for the Remote Warehouse and Truck Inspection Station Project ..................S-100 
Table S–15 Summary of Impacts for the Technical Area 18 Closure Project, Including Remaining 

Operations Relocation and Structure Decontamination, Decommissioning, and Demolition ..........S-101 
Table S–16 Summary of Impacts for Technical Area 21 Structure Decontamination, Decommissioning, 

and Demolition Project .....................................................................................................................S-103 
Table S–17 Summary of Impacts for the Waste Management Facilities Transition Project................................S-104 
Table S–18 Summary of Impacts for Major Material Disposal Area Remediation, Canyon Cleanups, and 

Other Consent Order Actions............................................................................................................S-106 
Table S–19 Summary of Impacts for the Security-Driven Transportation Modifications Project .......................S-108 
Table S–20 Summary of Impacts for Nicholas C. Metropolis Center for Modeling and Simulation Increase 

in Level of Operations ......................................................................................................................S-109 
Table S–21 Summary of Impacts for Increase in Type and Quantity of Sealed Sources Managed at Los 

Alamos National Laboratory by the Off-Site Source Recovery Project ...........................................S-110 
 
 
 



 

 

ACRONYMS, ABBREVIATIONS, AND CONVERSION 
CHARTS 



 
 

 
7/9/2007 Concurrence Draft xi 

ACRONYMS, ABBREVIATIONS, AND CONVERSION CHARTS 

ALARA as low as reasonably achievable 
CFR Code of Federal Regulations 
CMR Chemistry and Metallurgy Research (Facility) 
CMRR Chemistry and Metallurgy Research Building Replacement Project 
Consent Order Compliance Order on Consent 
CO carbon monoxide 
DD&D decontamination, decommissioning, and demolition 
DOE U.S. Department of Energy 
EIS environmental impact statement 
ERPG Emergency Response Planning Guideline 
FR Federal Register 
HEPA high-efficiency particulate air 
LANL Los Alamos National Laboratory 
LANL SWEIS Site-Wide Environmental Impact Statement for the Continued Operation of the 

Los Alamos National Laboratory, Los Alamos, New Mexico 
LANSCE Los Alamos Neutron Science Center 
LCF latent cancer fatality 
MDA material disposal area 
MEI maximally exposed individual 
NEPA National Environmental Policy Act of 1969 
NNSA National Nuclear Security Administration 
NOx nitrogen oxides 
NPDES National Pollutant Discharge Elimination System 
NRHP National Register of Historic Places 
PMn particulate matter less than or equal to n microns in aerodynamic diameter 
RCRA Resource Conservation and Recovery Act 
rem roentgen equivalent man 
RLWTF Radioactive Liquid Waste Treatment Facility 
ROD Record of Decision 
SHEBA Solution High-Energy Burst Assembly 
SO2 sulfur dioxide 
SWEIS Site-Wide Environmental Impact Statement 
TA technical area 
teraops a trillion operations per second 
WIPP Waste Isolation Pilot Plant 
 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 

 
 

 
xii Concurrence Draft 7/9/2007  

CONVERSIONS  
METRIC TO ENGLISH 

 
ENGLISH TO METRIC 

 
Multiply 

 
by 

 
To get 

 
Multiply 

 
by 

 
To get  

Area 
Square meters 
Square kilometers 
Square kilometers 

    Hectares 

 
 
10.764 
247.1 
0.3861 
2.471 

 
 
Square feet 
Acres 
Square miles 
Acres 

 
 
Square feet 
Acres 
Square miles 
Acres 

 
 
0.092903 
0.0040469 
2.59 
0.40469 

 
 
Square meters 
Square kilometers 
Square kilometers 
Hectares 

 
Concentration 

Kilograms/square meter 
Milligrams/liter 
Micrograms/liter 
Micrograms/cubic meter 

 
 
0.16667 
1 a 
1 a 
1 a 

 
 
Tons/acre 
Parts/million 
Parts/billion 
Parts/trillion 

 
 
Tons/acre 
Parts/million 
Parts/billion 
Parts/trillion 

 
 
0.5999 
1 a 
1 a 
1 a 

 
 
Kilograms/square meter 
Milligrams/liter 
Micrograms/liter 
Micrograms/cubic meter 

 
Density 

Grams/cubic centimeter 
Grams/cubic meter 

 
 
62.428 
0.0000624 

 
 
Pounds/cubic feet 
Pounds/cubic feet 

 
 
Pounds/cubic feet 
Pounds/cubic feet 

 
 
0.016018 
16,025.6 

 
 
Grams/cubic centimeter 
Grams/cubic meter 

 
Length 

Centimeters 
Meters 
Kilometers 

 
 
0.3937 
3.2808 
0.62137 

 
 
Inches 
Feet 
Miles 

 
 
Inches 
Feet 
Miles 

 
 
2.54 
0.3048 
1.6093 

 
 
Centimeters 
Meters 
Kilometers 

 
Temperature 

Absolute 
Degrees C + 17.78 

Relative 
Degrees C 

 
 
 
1.8 
 
1.8 

 
 
 
Degrees F 
 
Degrees F 

 
 
 
Degrees F - 32 
 
Degrees F 

 
 
 
0.55556 
 
0.55556 

 
 
 
Degrees C 
 
Degrees C 

 
Velocity/Rate 

Cubic meters/second 
Grams/second 
Meters/second 

 
 
2118.9 
7.9366 
2.237 

 
 
Cubic feet/minute 
Pounds/hour 
Miles/hour 

 
 
Cubic feet/minute 
Pounds/hour 
Miles/hour 

 
 
0.00047195 
0.126 
0.44704 

 
 
Cubic meters/second 
Grams/second 
Meters/second 

 
Volume 

Liters 
Liters 
Liters 
Cubic meters 
Cubic meters 
Cubic meters 
Cubic meters 

 
 
0.26418 
0.035316 
0.001308 
264.17 
35.314 
1.3079 
0.0008107 

 
 
Gallons 
Cubic feet 
Cubic yards 
Gallons 
Cubic feet 
Cubic yards 
Acre-feet 

 
 
Gallons 
Cubic feet 
Cubic yards 
Gallons 
Cubic feet 
Cubic yards 
Acre-feet 

 
 
3.78533 
28.316 
764.54 
0.0037854 
0.028317 
0.76456 
1233.49 

 
 
Liters 
Liters 
Liters 
Cubic meters 
Cubic meters 
Cubic meters 
Cubic meters 

 
Weight/Mass 

Grams 
Kilograms 
Kilograms 
Metric tons 

 
 
0.035274 
2.2046 
0.0011023 
1.1023 

 
 
Ounces 
Pounds 
Tons (short) 
Tons (short) 

 
 
Ounces 
Pounds 
Tons (short) 
Tons (short) 

 
 
28.35 
0.45359 
907.18 
0.90718 

 
 
Grams 
Kilograms 
Kilograms 
Metric tons 

 
ENGLISH TO ENGLISH 

 
Acre-feet 
Acres 
Square miles 

 
325,850.7 
43,560 
640 

 
Gallons 
Square feet 
Acres 

 
Gallons 
Square feet 
Acres 

 
0.000003046 
0.000022957 
0.0015625 

 
Acre-feet 
Acres 
Square miles 

a.  This conversion is only valid for concentrations of contaminants (or other materials) in water. 
 

METRIC PREFIXES  
Prefix 

 
Symbol 

 
Multiplication factor  

exa- 
peta- 
tera- 
giga- 
mega- 
kilo- 
deca- 
deci- 
centi- 
milli- 
micro- 
nano- 
pico- 

 
E 
P 
T 
G 
M 
k 
D 
d 
c 
m 
μ 
n 
p 

 
1,000,000,000,000,000,000 

1,000,000,000,000,000 
1,000,000,000,000 

1,000,000,000 
1,000,000 

1,000 
10 
0.1 

0.01 
0.001 

0.000 001 
0.000 000 001 

0.000 000 000 001 

 
=  1018 
=  1015 
=  1012 
=  109 
=  106 
=  103 
=  101 
=  10-1 
=  10-2 
=  10-3 
=  10-6 
=  10-9 
=  10-12 

 



 

SUMMARY 



 
 
 

 
7/9/2007 Concurrence Draft S-1 

SUMMARY 

S.1 Background 

The NEPA Implementing Procedures of DOE (Title 10 Code of Federal Regulations [CFR], 
Part 1021.330[c]) require the preparation of a SWEIS, a broad-scoped document that identifies 
and assesses the individual and cumulative impacts of ongoing and reasonably foreseeable future 
actions at a DOE site for large multiple-facility sites such as LANL in Los Alamos, New Mexico 
(see Figure S–1).  Since 1992, these procedures also require evaluation of a DOE SWEIS at least 
every 5 years by means of a Supplement Analysis.  Based on the Supplement Analysis, DOE 
determines whether an existing SWEIS remains adequate, or whether to prepare a new SWEIS or 
supplement the existing SWEIS, as appropriate. 

DOE issued the first SWEIS and Record of Decision (ROD) for the operation of LANL (then 
known as the Los Alamos Scientific Laboratory) in 1979.  That environmental impact statement 
(EIS) was entitled Final Environmental Impact Statement, Los Alamos Scientific Laboratory Site, 
Los Alamos, New Mexico (DOE/EIS-0018).  Twenty years later, DOE issued the 1999 SWEIS 
and its associated ROD (64 Federal Register [FR] 50797). 

In early 2004, NNSA1 undertook the required 5-year evaluation of the 1999 SWEIS by initiating 
the preparation of a Supplement Analysis.  In mid-2004, shortly into the process of preparing 
the Supplement Analysis, NNSA determined that the criteria for preparing at least a 
Supplemental SWEIS had been met.  Criteria identified in DOE NEPA Implementing Procedures 
(10 CFR Part 1021.314) state that a Supplemental EIS shall be prepared if there are substantial 
changes to the proposal or significant new circumstances or information relevant to 
environmental concerns. 

                                                 
1 NNSA is a semiautonomous agency within DOE (see the 1999 National Nuclear Security Administration Act [Title 32 of the 
Defense Authorization Act for Fiscal Year 2000, Public Law 106-65]). 

The National Nuclear Security Administration (NNSA) has prepared a Final Site-Wide Environmental 
Impact Statement for Continued Operation of Los Alamos National Laboratory, Los Alamos, New 
Mexico (DOE/EIS-0380) (SWEIS) that evaluates the potential impacts of current and proposed 
activities at the Los Alamos National Laboratory (LANL) in accordance with the National Environmental 
Policy Act (NEPA), the Council on Environmental Quality regulations, and the U.S. Department of 
Energy (DOE) NEPA Implementing Procedures.  This Summary is a concise stand-alone version of 
the main text of the SWEIS, and includes information about the NEPA process as applied to the 
SWEIS, background information (including a summary of the changes at LANL since the Site-Wide 
Environmental Impact Statement for the Continued Operation of the Los Alamos National Laboratory, 
Los Alamos, New Mexico [1999 SWEIS] [DOE/EIS-0238] was prepared), the purpose and need for the 
agency action, reasonable alternatives, consideration of public comments on the Draft SWEIS, and a 
comparison of the environmental consequences of the reasonable alternatives.  Vertical change bars 
in the margins indicate the locations of revisions and new information based in part on comments on 
the Draft SWEIS. 
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Figure S–1  Location of Los Alamos National Laboratory Site 
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In January 2005, NNSA published a Notice of Intent in the Federal Register (70 FR 307) 
announcing its plan to prepare a Supplemental SWEIS and conduct a public scoping meeting to 
receive comments.  Subsequently, NNSA determined that changes in the LANL environment and 
proposed new activities warranted preparation of a new SWEIS.  Changes to the LANL 
environment resulted from the 2000 Cerro Grande Fire, which burned a part of LANL, the Los 
Alamos townsite, and the surrounding forested area; a regional drought; and a massive regional 
infestation of bark beetles that killed many evergreen trees.  Additional information about the 
LANL environmental setting has become available, as various elements of this setting, 
particularly the hydrology, have undergone intense investigation by LANL scientists. 

Security requirements have evolved in response to changes in recognized threats to facilities and 
materials at LANL, and DOE and NNSA have finalized several EISs and environmental 
assessments for LANL operations and activities since issuance of the 1999 SWEIS.  These 
documents evaluate implementation of new or changed operations and facilities, land 
conveyances and transfers, and emergency actions taken at LANL in response to the Cerro 
Grande Fire. 

NNSA is proposing new actions for implementation at LANL over the next 5 years that could 
affect several areas of LANL operations originally analyzed in the 1999 SWEIS.  While 
consistent with the 1999 ROD, these proposed activities represent potentially substantial changes 
to some operations.  They include the refurbishment or replacement of existing infrastructure so 
that LANL operations can continue into the future. 

Jointly, the activities analyzed through NEPA compliance documents completed since 1999, 
newly proposed activities for LANL, existing and developing changes to the LANL 
environmental setting, and changes in site security conditions have led NNSA to decide to update 
the 1999 SWEIS by preparing a new SWEIS rather than a Supplemental SWEIS.  Preparation of a 
new SWEIS also responds to comments received from the public during the scoping period.  The 
new SWEIS impact analysis tiers from the 1999 SWEIS, as appropriate, and incorporates 
information from that document by reference where the information presented in the earlier 
document remains valid. 

Another benefit of preparing a new SWEIS is the reevaluation of cumulative impacts associated 
with LANL operations.  When DOE issued the 1999 SWEIS and its associated ROD, the analyses 
considered operational impacts to the northern New Mexico environment of actions that would 
likely occur over the “foreseeable future” (approximately 10 years for the purposes of that 
analysis).  The new SWEIS considers cumulative impacts associated with ongoing activities at 
LANL in the context of the new information on the changed environment in the region.  For 
example, a great deal of effort that was not anticipated in 1999 has been expended since the 
2000 Cerro Grande Fire to implement forest thinning and watershed protection measures on the 
Pajarito Plateau. 

The following section of this summary describes the purpose and need for continued operation of 
LANL.  Sections S.3 and S.4 explain the scope of the new SWEIS and describe the decisions to 
be made by NNSA based, in part, on the analyses in the SWEIS, respectively.  A description of 
LANL, as well as terms used in discussing the site and environmental impacts, is presented in 
Section S.5.  The public participation process, including a summary of the major issues raised in 
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the public comments are provided in Section S.6.  Section S.6 also summarizes changes made 
between the Draft and Final SWEIS.  Changes that have occurred at LANL and a comparison to 
the projected environmental impacts of the 1999 SWEIS are summarized in Section S.7.  
Alternatives considered and analyzed in the SWEIS are discussed in Section S.8.  The 
environmental consequences are presented in Section S.9 for the alternatives analyzed in the 
SWEIS as well as for the individual projects analyzed in appendices of the SWEIS. 

S.2 Purpose and Need for Agency Action 

The purpose and need for agency action for the new SWEIS remains unchanged from that stated 
in the 1999 SWEIS: 

The purpose of the continued operation of LANL is to provide support for DOE’s 
core missions as directed by Congress and the President.  DOE’s need to continue 
operating LANL is focused on its obligation to ensure a safe and reliable nuclear 
stockpile.  For the foreseeable future, DOE, on behalf of the U.S. Government, will 
need to continue its nuclear weapons research and development, surveillance, 
computational analysis, components manufacturing, and nonnuclear aboveground 
experimentation.  Currently, many of these activities are conducted solely at LANL 
so stopping these activities would run counter to national security policy as 
established by Congress. 

With the creation of NNSA in 2000, the President and Congress reaffirmed the Nation’s need for 
ongoing operations at LANL by assigning administration of LANL to NNSA and by designating 
LANL as one of three national security laboratories.  Further affirmation of the need for 
continued operations at LANL occurred in 2002, with the creation of the Department of 
Homeland Security and the subsequent assignment of many of its mission support activities to 
LANL and other national security laboratories. 

On July 13, 2005, a Task Force of the Secretary of Energy Advisory Board issued its report 
entitled, Recommendations for the Nuclear Weapons Complex of the Future (DOE 2005).  This 
report contains a comprehensive review of the nuclear weapons complex, which includes LANL, 
and a vision for a modern nuclear weapons complex of the future that would address the needs of 
the nuclear weapons stockpile.  In 2006, NNSA outlined its comprehensive plan, called 
Complex 2030, for a smaller, more efficient nuclear weapons complex by the year 2030 that 
would be better able and more suited to respond to future national security challenges 
(NNSA 2006b).  NNSA’s goal with Complex 2030 is to achieve the vision of the smallest 
stockpile consistent with national security needs.  It includes significant dismantling of retired 
warheads, consolidating special nuclear materials, eliminating duplicative capabilities, 
consolidating operations, and implementing more efficient and uniform business practices 
throughout the Complex.  In an October 2006 Federal Register Notice of Intent (NOI) 
(71 FR 61731), NNSA announced its intent to prepare a Supplement to the Stockpile Stewardship 
and Management Programmatic Environmental Impact Statement – Complex 2030 (Complex 
2030 SEIS) (DOE/EIS-0236-S4).  The NOI outlines alternatives that were identified before the 
initiation of the public scoping process for transforming the nuclear weapons complex to better 
meet future national security requirements, including a proposal to construct and operate a 
consolidated plutonium center within the Complex.  Another proposal, to construct and operate a 
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consolidated nuclear production center, was added during the scoping period, which ended in 
mid-January 2007.  Both of these proposals will be analyzed in the Complex 2030 SEIS.  On 
January 31, 2007, NNSA submitted a Report on the Plan for Transformation of the National 
Nuclear Security Administration Nuclear Weapons Complex (NNSA 2007) to the Congressional 
Defense Committees.  The report provides additional discussion of the Complex 2030 vision and 
the associated transformation plan.  This report identifies NNSA plans to consider the 
consolidated nuclear production center concept for achieving the Complex 2030 vision as a 
proposal to be analyzed in the Complex 2030 SEIS. 

The alternatives in the Complex 2030 SEIS would result in changes to facilities and operations at 
LANL.  In the short term, over the next 5 years, LANL operations are not expected to change 
dramatically regardless of the strategy NNSA develops for continuing the transformation of the 
nuclear weapons complex.  However, in recognition of the uncertainties associated with future 
work assignments to LANL, the “foreseeable future” for the purpose of the Proposed Action in 
the SWEIS has been changed from the 10 years of LANL operations considered in the 1999 
SWEIS to consideration of proposals regarding LANL operations over the next 5 years. While 
uncertainty remains about the future work NNSA will assign to LANL to support NNSA 
missions, the overall need to continue operation of LANL is unlikely to change over the next 
several years. 

As part of the Complex 2030 evaluation process, which includes the NEPA environmental 
impact analyses, NNSA will also consider whether to change past decisions for LANL operations 
regarding previously identified needs for constructing and operating certain facilities (the nuclear 
facility portion of the Chemistry and Metallurgy Research Replacement Facility). 

S.3 Scope of the New SWEIS 

The Proposed Action analyzed in the new SWEIS is the continued operation of LANL to meet 
DOE’s purpose and need.  The new SWEIS builds on the descriptions and analyses of past and 
future operational impacts presented in the 1999 SWEIS, as well as the information contained in 
the LANL SWEIS Yearbooks prepared since the issuance of the 1999 ROD, and additional 
documents and data sources.  The SWEIS Yearbooks are published annually to compare 
projections in the 1999 SWEIS with actual operations data.  This comparison assists in 
determining the adequacy of the analysis of environmental consequences in the 1999 SWEIS.  
The new SWEIS provides a more focused environmental impact analysis, using the level of 
operations selected in the ROD of the 1999 SWEIS as a starting point.  In the new SWEIS, the No 
Action Alternative is the continued implementation of decisions in the 1999 SWEIS ROD 
together with other activities for which separate NEPA reviews have been completed and 
decisions made since 1999.  Other alternatives evaluated in the SWEIS include a Reduced 
Operations Alternative with newly proposed decreases in or elimination of certain activities, and 
an Expanded Operations Alternative that includes increases in certain ongoing activities and 
proposed new activities.  The proposed new activities are evaluated by means of project-specific 
analyses contained in appendices of the new SWEIS.  Figure S–2 is a simplified depiction of the 
alternatives evaluated in the new SWEIS; more detailed descriptions of the alternatives are 
provided in Section S.8 of this Summary. 
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Figure S–2  Summary Comparison of Alternatives Considered in the New Site-Wide 

Environmental Impact Statement 

The new SWEIS also provides an update of current activities at LANL by describing changes 
that have occurred at the site and presenting a summary of performance compared to 1999 SWEIS 
projections.  Consistent with the concept of tiering, or building on a previous NEPA document, 
pertinent information from the 1999 SWEIS is summarized and incorporated by reference into the 
new SWEIS.  The SWEIS analyzes the potential direct and indirect effects on the human 
environment under each Alternative.  Other programmatic decisions currently being considered 
that might affect LANL and its missions, in combination with activities in the vicinity of LANL, 
are considered in the cumulative impacts analysis for the new SWEIS. 

Appendices of the new SWEIS include specific information and impact analyses for projects that 
are proposed as part of the Expanded Operations Alternative (project-specific analyses).  The 
project-specific analyses evaluate the potential environmental consequences of projects that are 
proposed for initiation or implementation prior to 2011.  These projects include: 

Projects to Maintain Existing LANL Operations and Capabilities – Projects in this group 
would provide new structures for existing activities at LANL by replacing old and transportable 
buildings with new modern buildings.  This group also includes projects that would provide 
major refurbishment of selected facilities to maintain capabilities, improve reliability, and 
prolong operations. 

Physical Science Research Complex (formerly the Center for Weapons Physics Research)  – 
provides for the construction and operation of secure and nonsecure facilities in Technical Area 
(TA) 3. 
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Decontamination, Decommissioning, 
and Demolition (DD&D) 

DD&D are those actions taken at the end 
of the useful life of a building or structure 
to reduce or remove substances that pose 
a substantial hazard to human health or 
the environment, retire it from service, 
and ultimately eliminate all or a portion of 
the building or structure. 

Technical Area (TA) 

Geographically distinct administrative unit 
established for the control of LANL 
operations.  There are currently 49 active 
TAs; 47 in the 40 square miles of the 
LANL site, one at Fenton Hill, west of the 
main site, and one comprising leased 
properties in town. 

Replacement Office Buildings Project – provides up 
to 9 office buildings in TA-3 to replace temporary or 
obsolete buildings. 

Radiological Sciences Institute Project (including 
Phase I – the Institute for Nuclear Nonproliferation 
Science and Technology) – provides for the 
consolidation and modernization of radiochemistry 
capabilities at LANL.  Phase I would provide Security Category III and IV laboratories and 
Security Category I and II training facilities in TA-48 in support of nonproliferation activities. 

Radioactive Liquid Waste Treatment Facility (RLWTF) Upgrade Project – provides replacement 
capabilities in TA-50 for the treatment of radioactive liquids; an auxiliary action provides 
additional treatment capability that could result in no liquid effluent discharges to the 
environment. 

Los Alamos Neutron Science Center (LANSCE) Refurbishment Project – provides for the 
replacement of equipment and system refurbishment and improvements at LANSCE in TA-53 to 
increase the reliability of operations and reduce maintenance costs. 

TA-55 Radiography Facility Project – provides radiography capability within the secure area at 
the TA-55 Plutonium Facility Complex, avoiding the need to transport nuclear components to 
other locations for examination. 

Plutonium Facility Complex Refurbishment Project – provides for a number of subprojects to 
upgrade electrical, mechanical, safety, and other facility-related systems at the TA-55 Plutonium 
Facility Complex. 

Science Complex Project – provides for the construction of a Science Complex in TA-62 or 
TA-3.  Most bioscience activities currently performed in the Health Research Laboratory would 
be moved to the new Science Complex. 

Remote Warehouse and Truck Inspection Station Project – provides for a warehouse and truck 
inspection station in TA-72, away from the center portion of LANL. 

Projects for Closure and Remediation Actions, including Consent Order Actions – Projects 
in this group include various actions that would result in the decontamination, decommissioning 
and demolition (DD&D) of excess facilities and the remediation of the LANL site.  It also 

includes replacement of waste management 
capabilities that are displaced as a result of remediation 
activities. 

TA-18 Closure, including Remaining Operations 
Relocation and Structure DD&D Project (TA-18 
Closure Project) – provides for the relocation of the 
Security Category III and IV operations currently at the 
TA-18 Pajarito Site and the DD&D of the structures. 
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Implementing the Consent Order 

Actions associated with implementing the 
Compliance Order on Consent (Consent 
Order) are included in the Expanded 
Operations Alternative; however, their 
implementation is not contingent on other 
actions that are part of that alternative.  The 
NNSA Administrator can implement 
individual parts of alternatives and NNSA 
intends to implement actions necessary to 
comply with the Consent Order regardless of 
whether it implements other actions analyzed 
as part of the Expanded Operations 
Alternative. 

TA-21 Structure DD&D Project – provides for the DD&D of TA-21 structures.  Options 
evaluated include complete and partial removal of structures to support remediation of potential 
release sites in TA-21. 

Waste Management Facilities Transition Project – provides for the retrieval of transuranic waste 
stored below ground, the removal of the storage domes, and construction and operation of 
replacement low-level radioactive waste management facilities in TA-54, and construction and 
operation of a new TRU (Transuranic) Waste Facility (formerly the Transuranic Waste 
Consolidation Facility).  These actions are necessary to support closure of TA-54, material 
disposal area (MDA) G.2 

Major Material Disposal Area Remediation, Canyon 
Cleanups and Other Compliance Order Actions – 
provides for the implementation of the Compliance 
Order on Consent (Consent Order) entered into by 
DOE, the LANL management and operating 
contractor, and the State of New Mexico in 
March 2005 (NMED 2005).3  The analysis evaluates 
a Capping Option in which barriers are placed over 
LANL MDAs and a Removal Option in which the 
MDAs are exhumed. 

Projects Associated with New Infrastructure or 
Levels of Operation – Projects in this group are of 
two types.  One project would provide for changes in the transportation infrastructure within the 
LANL site.  The other projects would provide for increases in activities or capabilities of existing 
facilities or projects.  

Security-Driven Transportation Modifications Project – provides for the construction of parking 
lots and changes in access along the Pajarito Road corridor to enhance physical security at 
facilities in TA-35, TA-48, TA-50, TA-55, and TA-63.  Proposed auxiliary actions would 
provide bridges across Mortandad and Sandia Canyons and roadways connecting to TA-3 and 
East Jemez Road. 

Nicholas C. Metropolis Center for Modeling and Simulation (Metropolis Center) Increase in 
Level of Operations – provides for the expansion of computing capability at the Metropolis 
Center. 

Increase in the Type and Quantity of Sealed Sources Managed at LANL by the Off-Site Source 
Recovery Project – expands the types and quantities of sealed sources to be managed at LANL to 
include non-actinide materials routinely used in sealed sources in addition to sources currently 
approved for management (primarily actinide-bearing sources). 

                                                 
2 MDAs are areas used any time between the beginning of LANL operations in the early 1940s and the present for disposing of 
chemically, radioactively, or chemically and radioactively contaminated material. 
3 NNSA is including impacts associated with Consent Order implementation in order to facilitate Consent Order compliance. 
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S.4 Decisions to be Supported by the New SWEIS 

The SWEIS updates the 1999 SWEIS analysis and evaluates the impacts of newly-proposed 
projects.  The ROD(s) based on the new SWEIS may supersede previous decisions made in 1999 
regarding the level at which LANL operations will be conducted over at least the next 5-year 
period, 2007 through 2011.  This analysis provides an opportunity to reassess the impacts of 
LANL operations on workers, the public, and the environment in light of changes in the 
environmental setting, changes in the locations at which certain activities are performed, changes 
in the boundaries of LANL and therefore the locations to be considered for impacts to a member 
of the public, and changes in guidance for evaluating risk from radiological exposures. 

These changes, together with information regarding impact analyses specific to newly proposed 
projects at LANL that could have overarching effects, will be considered by the NNSA 
Administrator in making decisions about the continued operation of LANL over the next 5 years.  
Focusing on LANL operations over the next 5 years allows the NNSA Administrator to make 
decisions with a reasonable expectation of being able to implement those decisions and 
associated mitigation measures. 

The decisions the NNSA Administrator may make regarding the operation of LANL are: 

• Whether to implement the No Action Alternative for continued LANL operations either in 
whole or in part, 

• Whether to implement the Reduced Operations Alternative either in whole or in part, or 

• Whether to implement the Expanded Operations Alternative either in whole or in part. 

The NNSA Administrator could select the level of operations for a Key Facility or whether to 
implement individual projects from among the Alternatives.  NNSA intends to implement actions 
necessary to comply with the Consent Order, regardless of whether it implements other actions 
analyzed as part of the Expanded Operations Alternative, the alternative that includes the analysis 
of the actions needed to comply with that order.  Choosing to delay making an action decision for 
a particular Key Facility or specific project would constitute a decision to implement the 
No Action Alternative for that facility or project.  NNSA could issue a ROD or RODs to 
document its decision regarding the level of operations at LANL or the implementation of a 
project no sooner than 30 days after the Environmental Protection Agency Notice of Availability 
of the Final SWEIS.  In addition to the environmental impact information provided by the 
SWEIS, other considerations not evaluated through the NEPA process would influence the 
NNSA Administrator’s decisions.  These include cost estimate information, schedule 
considerations, safeguards and security concerns, and programmatic considerations. 

S.5 Site Description 

LANL is located in northern New Mexico within Los Alamos County (see Figure S–1).  The two 
primary residential areas within the county are the Los Alamos townsite and the White Rock 
residential area, home to about 18,400 people.  About 13,500 people work at LANL, of which 
fewer than half reside within the county. 
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LANL occupies about 40 square miles (25,600 acres [10,360 hectares]) of land on the eastern 
flank of the Jemez Mountains along the Pajarito Plateau.  The terrain consists of relatively flat 
mesa tops and canyon bottoms that trend west-to-east toward the Rio Grande.  Most of LANL 
consists of relatively undeveloped forest that serves to provide a buffer for security and safety, as 
well as space for future expansion. 

Activities and potential environmental impacts at LANL are discussed with respect to their 
location within TAs at the site and whether they are related to those facilities identified as Key 
Facilities for purposes of the SWEIS.  Section S.5.1 describes the TAs at LANL.  Section S.5.2 
defines the term “Key Facilities” and identifies those facilities at LANL.  Section S.5.3 discusses 
LANL non-Key Facilities. 

S.5.1 Technical Areas 

LANL operations occupy 49 TAs, including TA-0, the designation given to leased space in the 
Los Alamos townsite.  As shown in Figure S–3, there are 47 contiguous TAs; in addition, TA-57 
is located approximately 20 miles (32 kilometers) away at Fenton Hill.  TAs are geographically 
discrete areas that are segregated for management, planning, operational, and security purposes.  
LANL operations occur within the more than 2,000 structures located within these TAs.  As of  
the end of 2005, LANL has approximately 8.6 million square feet (800,000 square meters) under 
roof on land under the administrative control of NNSA; the total space available for operational 
use changes frequently as structures are demolished or built.  Approximately half of the square 
footage of buildings at LANL is considered laboratory or production space; the remaining square 
footage is used for administrative purposes, storage, service, and other space.  The number of 
structures within TAs varies with time, due to frequent addition or removal of temporary 
structures and miscellaneous buildings.  Permanent structures include buildings, meteorological 
towers, water tanks, manholes, small storage sheds, and electrical transformers, in addition to the 
specialized facilities that have been built and maintained at LANL over the last 50 years.  
Table S–1 provides a brief overview of current activities conducted at each TA. 

S.5.2 Key Facilities 

Fifteen facilities within LANL were identified in the 1999 SWEIS as being Key Facilities for the 
evaluation of potential environmental impacts of operations in the SWEIS.  Facilities labeled as 
“Key” in both the 1999 SWEIS and the new SWEIS house activities critical to performing 
mission work assigned to LANL and: 

• House operations that have potential to cause significant environmental impacts; or 

• Are of most interest or concern to the public based on scoping comments received; or 

• Would be most subject to change as a result of programmatic decisions. 

The definition of a Key Facility is not limited to a single structure, building, or TA.  The number 
of structures constituting a Key Facility ranges from one (Material Sciences Laboratory) to more 
than 400 (LANSCE).  Key Facilities may exist in more than one TA, as is the case with the High 
Explosives Processing Key Facilities which consists of structures in six TAs. 



Summary 
 
 

 
7/9/2007 Concurrence Draft S-11 

 
Figure S–3  Technical Areas at Los Alamos National Laboratory 
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Table S–1  Overview of Los Alamos National Laboratory Technical Areas and Activities 
Technical Area a Activities 

TA-0 
(Offsite Facilities) 

This TA designation is assigned to structures leased by DOE that are located outside LANL’s 
boundaries in the Los Alamos townsite and White Rock. 

TA-2 
(Omega Site or Omega 
West Reactor) 

This TA in Los Alamos Canyon was home to the now demolished Omega West Reactor.   

TA-3 
(Core Area or South 
Mesa Site) 

This TA is LANL’s core scientific and administrative area, with approximately half of LANL’s 
employees and total floor space.  It is the location of a number of the LANL’s Key Facilities, 
including the Chemistry and Metallurgy Research Building, the Sigma Complex, the Machine 
Shops, the Material Sciences Laboratory, and the Nicholas C. Metropolis Center for Modeling and 
Simulation. It is also the location proposed for operating a Biosafety Level 3 laboratory. 

TA-5 
(Beta Site) 

This TA is largely undeveloped.  Located between East Jemez Road and the San Ildefonso Pueblo, 
it contains physical support facilities, an electrical substation, and test wells. 

TA-6 
(Two-Mile Mesa Site) 

This TA, located in the northwestern part of LANL, is mostly undeveloped.  It contains a 
meteorological tower, gas-cylinder-staging buildings, and aging vacant buildings that are awaiting 
demolition.  

TA-8 
(GT-Site [Anchor Site 
West]) 

This TA, located along West Jemez Road, is a testing site where nondestructive dynamic testing 
techniques are used for the purpose of ensuring the quality of materials in items ranging from test 
weapons components to high-pressure dies and molds. Techniques used include radiography, 
radioisotope techniques, ultrasonic and penetrant testing, and electromagnetic test methods. 

TA-9 
(Anchor Site East) 

This TA is located on the western edge of LANL.  Fabrication feasibility and the physical properties 
of explosives are explored at this TA, and new organic compounds are investigated for possible use 
as explosives. 

TA-11 
(K-Site) 

This TA is used for testing explosives components and systems, including vibration analysis and 
drop-testing materials and components under a variety of extreme physical environments.  Facilities 
are arranged so that testing may be controlled and observed remotely, allowing devices that contain 
explosives, radioactive materials, and nonhazardous materials to be safely tested and observed. 

TA-14 
(Q-Site) 

This TA, located in the northwestern part of LANL, is one of 14 firing areas.  Most operations are 
remotely controlled and involve detonations, certain types of high explosives machining, and 
permitted burning.   

TA-15 
(R-Site) 

This TA, located in the central portion of LANL, is used for high explosives research, development, 
and testing, mainly through hydrodynamic testing and dynamic experimentation.  TA-15 is the 
location of two firing sites, the Dual Axis Radiographic Hydrodynamic Test Facility, which has an 
intense high-resolution, dual-machine radiographic capability, and Building 306, a multipurpose 
facility where primary diagnostics are performed.   

TA-16 
(S-Site) 

TA-16, in the western part of LANL, is the location of the Weapons Engineering Tritium Facility, a 
state-of-the-art tritium processing facility.  The TA is also the location of high explosives research, 
development, and testing, and the High Explosives Wastewater Treatment Facility.   

TA-18 
(Pajarito Site) 

This TA, located in Pajarito Canyon, is the location of the Los Alamos Critical Experiment Facility, 
a general-purpose nuclear experiments facility.  It is the location of the Solution High-Energy Burst 
Assembly and is also used for teaching and training related to criticality safety and applications of 
radiation detection and instrumentation.  In December 2002, NNSA decided to relocate all TA-18 
Security Category I and II materials and activities to the Nevada Test Site; these activities are in 
process. 

TA-21 
(DP-Site) 

TA-21 is on the northern border of LANL, next to the Los Alamos townsite.  In the western part of 
the TA is the former radioactive materials (including plutonium) processing facility that has been 
partially decontaminated and decommissioned.  In the eastern part of the TA are the Tritium 
Systems Test Assembly and the Tritium Science and Fabrication Facility.  Operations from both 
facilities have been transferred elsewhere as of the end of 2006.  

TA-22 
(TD-Site) 

This TA, located in the northwestern portion of LANL, houses the Los Alamos Detonator Facility.  
Construction of a new Detonator Production Facility began in 2003.  Research, development, and 
fabrication of high-energy detonators and related devices are conducted at this facility.   

TA-28 
(Magazine Area A) 

TA-28, located near the southern edge of LANL, was an explosives storage area.  The TA contains 
five empty storage magazines that are being decontaminated and decommissioned.  
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Technical Area a Activities 

TA-33 
(HP-Site) 

TA-33 is a remotely-located TA at the southeastern boundary of LANL.  The TA is used for 
experiments that require isolation, but do not require daily oversight.  The National Radioastronomy 
Observatory’s Very Long Baseline Array telescope is located at this TA. 

TA-35 
(Ten Site) 

This TA, located in the north central portion of LANL, is used for nuclear safeguards research and 
development, primarily in the areas of lasers, physics, fusion, materials development, and 
biochemistry and physical chemistry research and development.  The Target Fabrication Facility, 
located at this TA, conducts precision machining and target fabrication, polymer synthesis, and 
chemical and physical vapor deposition.  Additional activities at TA-35 include research in reactor 
safety, optical science, and pulsed-power systems, as well as metallurgy, ceramic technology, and 
chemical plating.  Additionally, there are some Biosafety Level 1 and 2 laboratories at TA-35.   

TA-36 
(Kappa-Site) 

TA-36, a remotely-located area in the eastern portion of LANL, has four active firing sites that 
support explosives testing.  The sites are used for a wide variety of nonnuclear ordnance tests.   

TA-37 
(Magazine Area C) 

This TA is used as an explosives storage area.  It is located at the eastern perimeter of TA-16. 

TA-39 
(Ancho Canyon Site) 

TA-39 is located at the bottom of Ancho Canyon.  This TA is used to study the behavior of 
nonnuclear weapons (primarily by photographic techniques) and various phenomenological aspects 
of explosives.  

TA-40 
(DF-Site) 

TA-40, centrally located within LANL, is used for general testing of explosives or other materials 
and development of special detonators for initiating high explosives systems.   

TA-41 
(W-Site) 

TA-41, located in Los Alamos Canyon, is no longer actively used.  Many buildings have been 
decontaminated and decommissioned; the remaining structures include historic properties. 

TA-43 
(the Bioscience 
Facilities, formerly 
called the Health 
Research Laboratory) 

TA-43 is adjacent to the Los Alamos Medical Center at the northern border of LANL.  Two 
facilities are located within this TA:  the Bioscience Facilities (formerly called the Health Research 
Laboratory) and NNSA’s local Site Office.  The Bioscience Facilities have Biosafety Level 1 and 2 
laboratories and are the focal point of bioscience and biotechnology at LANL.  Research performed 
at the Bioscience Facilities includes structural, molecular, and cellular radiobiology; biophysics; 
radiobiology; biochemistry; and genetics. 

TA-46 
(WA-Site) 

TA-46, located between Pajarito Road and the San Ildefonso Pueblo, is one of LANL’s basic 
research sites.  Activities have focused on applied photochemistry operations and have included 
development of technologies for laser isotope separation and laser enhancement of chemical 
processes.  The Sanitary Wastewater Systems Plant is also located within this TA. 

TA-48 
(Radiochemistry Site) 

TA-48, located in the north central portion of LANL, supports research and development in nuclear 
and radiochemistry, geochemistry, production of medical radioisotopes, and chemical synthesis. 

TA-49 
(Frijoles Mesa Site) 

TA-49, located near Bandelier National Monument, is used as a training area and for outdoor tests 
on materials and equipment components that involve generating and receiving short bursts of high-
energy, broad-spectrum microwaves.  A fire support building and helipad located near the entrance 
to the TA are operated by the U.S. Forest Service. 

TA-50 
(Waste Management 
Site) 

TA-50, located near the center of LANL, is the location of waste management facilities including 
the Radioactive Liquid Waste Treatment Facility and the Waste Characterization, Reduction, and 
Repackaging Facility.  The Actinide Research and Technology Instruction Center is also located in 
this TA. 

TA-51 
(Environmental 
Research Site) 

TA-51, located on Pajarito Road in the eastern portion of LANL, is used for research and 
experimental studies on the long-term impacts of radioactive materials on the environment.  Various 
types of waste storage and coverings are studied at this TA. 

TA-52 
(Reactor Development 
Site) 

TA-52 is located in the north central portion of LANL.  A wide variety of theoretical and 
computational research and development activities related to nuclear reactor performance and 
safety, as well as to several environmental, safety, and health activities, are carried out at this TA. 

TA-53 
(Los Alamos Neutron 
Science Center) 

TA-53, located in the northern portion of LANL, includes the LANSCE.  LANSCE houses one of 
the largest research linear accelerators in the world and supports both basic and applied research 
programs.  Basic research includes studies of subatomic and particle physics, atomic physics, 
neutrinos, and the chemistry of subatomic interactions.  Applied research includes materials science 
studies that use neutron spallation and contributes to defense programs.  LANSCE has also 
produced medical isotopes for the past 20 years. 

TA-54 
(Waste Disposal Site) 

TA-54, located on the eastern border of LANL, is one of the largest TAs at LANL.  Its primary 
function is management of solid radioactive and hazardous chemical wastes, including storage, 
treatment, decontamination, and disposal operations. 
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Technical Area a Activities 

TA-55 
(Plutonium Facility 
Complex Site) 

TA-55, located in the center of LANL, is the location of the Plutonium Facility Complex and is the 
chosen location for the Chemistry and Metallurgy Research Building Replacement.  The Plutonium 
Facility provides chemical and metallurgical processes for recovering, purifying, and converting 
plutonium and other actinides into many compounds and forms.  The Chemistry and Metallurgy 
Research Building Replacement, currently under construction, will provide chemistry and 
metallurgy research, actinide chemistry, and materials characterization capabilities. 

TA-57 
(Fenton Hill Site) 

TA-57 is located about 20 miles (32 kilometers) west of LANL on land administered by the 
U.S. Forest Service.  The primary purpose of the TA is observation of astronomical events.  TA-57 
houses the Milagro Gamma Ray Observatory and a suite of optical telescopes.  Drilling technology 
research is also performed in this TA. 

TA-58 
(Twomile North Site) 

TA-58, located near LANL’s northwest border on Twomile Mesa North, is a forested area reserved 
for future use because of its proximity to TA-3.  The TA houses a few LANL-owned storage trailers 
and a temporary storage area. 

TA-59 
(Occupational Health 
Site) 

This TA is located on the south side of Pajarito Road adjacent to TA-3.  This is the location of staff 
who provide support services in health physics, risk management, industrial hygiene and safety, 
policy and program analysis, air quality, water quality and hydrology, hazardous and solid waste 
analysis, and radiation protection.  The Medical Facility at TA-59 includes a clinical laboratory and 
provides bioassay sample analytical support. 

TA-60 
(Sigma Mesa) 

TA-60 is located southeast of TA-3.  The TA is primarily used for physical support and 
infrastructure activities.  The Nevada Test Site Test Fabrication Facility and a test tower are also 
located here.  Due to the moratorium on testing, these buildings have been placed in indefinite safe 
shutdown mode. 

TA-61 
(East Jemez Site) 

TA-61, located in the northern portion of LANL, contains physical support and infrastructure 
facilities, including a sanitary landfill operated by Los Alamos County and sewer pump stations.  

TA-62 
(Northwest Site) 

TA-62, located next to TA-3 and West Jemez Road in the northwest corner of LANL, serves as a 
forested buffer zone.  This TA is reserved for future use. 

TA-63 
(Pajarito Service Area) 

TA-63, located in the north central portion of LANL, contains physical support and infrastructure 
facilities.  The facilities at this TA serve as localized storage and office space. 

TA-64 
(Central Guard Site) 

This TA is located in the north central portion of LANL and provides offices and storage space. 

TA-66 
(Central Technical 
Support Site) 

TA-66 is located on the southeast side of Pajarito Road in the center of LANL.  The Advanced 
Technology Assessment Center, the only facility at this TA, provides office and technical space for 
technology transfer and other industrial partnership activities. 

TA-67 
(Pajarito Mesa Site) 

TA-67 is a forested buffer zone located in the north central portion of LANL.  No operations or 
facilities are currently located at the TA. 

TA-68 
(Water Canyon Site) 

TA-68, located in the southern portion of LANL, is a testing area for dynamic experiments that also 
contains environmental study areas. 

TA-69 
(Anchor North Site) 

TA-69, located in the northwestern corner of LANL, serves as a forested buffer area.  The new 
Emergency Operations Center, completed in 2003, is located here. 

TA-70 
(Rio Grande Site) 

TA-70 is located on the southeastern boundary of LANL and borders the Santa Fe National Forest.  
It is a forested TA that serves as a buffer zone. 

TA-71 
(Southeast Site) 

TA-71 is located on the southeastern boundary of LANL and is adjacent to White Rock to the 
northeast.  It is an undeveloped TA that serves as a buffer zone for the High Explosives Test Area. 

TA-72 
(East Entry Site) 

TA-72, located along East Jemez Road on the northeastern boundary of LANL, is used by 
protective force personnel for required firearms training and practice purposes. 

TA-73 
(Airport Site) 

TA-73 is located along the northern boundary of LANL, adjacent to Highway 502.  The County of 
Los Alamos manages, operates, and maintains the community airport under a leasing arrangement 
with DOE.  Use of the airport by private individuals is permitted with special restrictions. 

TA-74 
(Otowi Tract) 

TA-74 is a forested area in the northeastern corner of LANL.  A large portion of this TA has been 
conveyed to Los Alamos County or transferred to the Department of the Interior in trust for the 
Pueblo of San Ildefonso and is no longer part of LANL. 

TA = technical area, LANSCE = Los Alamos Neutron Science Center. 
a Names in parentheses are common or historical names that are sometimes used to refer to the Technical Areas. 
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Taken together, the Key Facilities represent the greatest potential for risks of exposure to 
hazardous materials associated with LANL operations.  The 1999 SWEIS projections and 
operational experience show that the Key Facilities presented in Figure S–4 produce: 

• More than 99 percent of all radiation doses to the public; 

• More than 99 percent of all radiation doses to the LANL workforce;  

• More than 90 percent of all radioactive liquid waste generated at LANL; and 

• More than 90 percent of all radioactive solid waste generated at LANL. 

Nuclear and radiological facilities at LANL are identified 
by hazard category in accordance with the potential 
consequences in the event of an accident.  At LANL, there 
are no Hazard Category 1 nuclear facilities; the nuclear 
facilities are either Hazard Category 2 or Hazard 
Category 3.  Facilities that handle less than Hazard 
Category 3 threshold quantities of radioactive materials, 
but require identification of “radiological areas” are 
designated radiological facilities.  All of the nuclear 
Hazard Category 2 and 3 facilities and most of the 
radiological facilities at LANL either are Key Facilities in 
the SWEIS or are MDAs that are being addressed by 
environmental restoration activities. 

For the impact analysis in the new SWEIS, the identity of the LANL Key Facilities was modified 
to incorporate decisions DOE made after 1999 that resulted in changes to LANL facilities and 
operations.  As shown in Table S–2, most of the Key Facilities in the 1999 SWEIS are also 
Key Facilities in the new SWEIS.  The only changes to the list are the addition of the Metropolis 
Center as a new Key Facility, and the removal of the Pajarito Site as a Key Facility for 
alternatives other than the No Action Alternative. 

S.5.3 Non-Key Facilities  

The majority of LANL buildings are not Key Facilities, and house operations that are unlikely to 
cause significant environmental impacts, although some have been designated as radiological or 
moderate hazard facilities.  These buildings and structures, collectively called non-Key Facilities, 
are located in 30 of the 48 TAs over approximately 14,200 acres (5,750 hectares) of LANL’s 
25,600 acres (10,360 hectares).  Some of these non-Key Facilities are operating, but several are 
now surplus and awaiting DD&D.  Currently, there are no Hazard Category 2 or 3 nuclear 
facilities among the non-Key Facilities at LANL. The following list provides information about 
physical changes to non-Key Facilities occurring since the issuance of the 1999 SWEIS and 
includes hazard category designation changes where appropriate: 

• Various Chlorination Stations (TA-0, Buildings 1109, 1110, 1113, 1114; 16-560; 
54-1008; 72-3; 73-9) were designated moderate chemical hazard facilities in the 
1999 SWEIS.  Since then, the quantity of chlorine stored at these facilities has been 

Nuclear Facility 
Hazard Categories 

Hazard Category 1:  Hazard analysis 
shows the potential for significant offsite 
consequences. 

Hazard Category 2:  Hazard analysis 
shows the potential for significant onsite 
consequences. 

Hazard Category 3:  Hazard analysis 
shows the potential for only significant 
localized consequences. 
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reduced or eliminated, so they are no longer categorized as hazardous facilities.  
Ownership of several chlorination stations was conveyed to Los Alamos County. 

 
Figure S–4  Locations of Key Facilities 
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Table S–2  Comparison of Key Facilities Between the 1999 SWEIS and the New SWEIS 
Key Facilities  1999 SWEIS New SWEIS 

Chemistry and Metallurgy Research Building   

Sigma Complex   

Machine Shops   

Material Sciences Laboratory   

Nicholas C. Metropolis Center for Modeling and Simulation    

High Explosives Processing Facilities   

High Explosives Testing Facilities   

Tritium Facilities   

Pajarito Site (Los Alamos Critical Experiments Facility)  (a) 

Target Fabrication Facility   

Bioscience Facilities (previously called Health Research Laboratory)   

Radiochemistry Facility   

Waste Management Operations: Radioactive Liquid Waste Treatment Facility   

Los Alamos Neutron Science Center   

Waste Management Operations: Solid Radioactive and Chemical Waste Facilities   

Plutonium Facility Complex   
a The Pajarito Site remains a Key Facility under the No Action Alternative only. 
 

• The Omega West Building (2-1) and reactor were completely decontaminated and 
demolished in September 2003.  

• The Ion Beam Building (3-16) houses an accelerator that is currently in safe-shutdown 
mode.  All radioactive sources have been removed from that building. 

• All cryogenics equipment has been removed from the Condensed Matter and Thermal 
Physics Laboratory (Building 3-34) since 1999 and the Ion Beam M Laboratory now 
occupies the basement. 

• The Health Physics Instrument Calibration facilities, located within the Physics Building 
(3-40), are no longer designated a Hazard Category 3 nuclear facility. The facilities were 
relocated to Buildings 36-1 and 36-214, both of which are on the radiological facilities list. 

• The Source Storage Building (3-65) has been downgraded from Hazard Category 2 since 
the 1999 SWEIS, and removed from the radiological facilities list.  It is currently used for 
storage of materials and test kits.  

• The Calibration Building (3-130), designated in the 1999 SWEIS as a Hazard Category 3 
nuclear facility, is being converted into office space with some light-laboratory areas and 
is no longer on the radiological facilities list.  

• The Liquid and Compressed Gas Facility (Building 3-170) was reclassified to a low 
chemical hazard status. All toxic materials have been removed from this facility 
since 1999.  

• Building 21-5, a laboratory, has been reclassified as a radiological facility since 1999.  
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Figure S–5  National Environmental 
Policy Act Process 

• Building 21-150, Molecular Chemistry, has been removed from the radiological facilities 
list and is now identified as a surplus structure. 

• The High Pressure Tritium Facility (Building 33-86) was decommissioned in 2002 prior to 
its subsequent demolition. 

• Nuclear Safeguards Research Facilities (Buildings 35-2 and 35-27) were downgraded to 
radiological facilities in 2000 from Hazard Category 3 nuclear facilities in the 
1999 SWEIS.  

• Central High Pressure Calibration Facility construction (Building 36-214) was completed 
in October 2001 and categorized as a radiological facility.  In addition, Building 36-1, a 
laboratory and office building, has been categorized as a radiological facility since 1999.  

• The Laboratory Building (41-4) was categorized as a radiological facility in the 
1999 SWEIS. Building 41-30 was demolished with a major portion of Building 41-4.  The 
Ice House, Building 41-1, an underground storage vault, is categorized as a radiological 
facility, although no special nuclear material is now stored in the vault.  

• The Sewage Treatment Plants (Building 46-340) no longer use chlorine gas for effluent 
disinfection, so the designation as moderate chemical hazard facilities prior to 1999 has 
recently been changed.  

S.6 Public Involvement and Issues Identified 

The process of preparing an EIS provides opportunities 
for public involvement (see Figure S–5). These 
opportunities include the scoping process and the public 
comment period for the EIS.  The scoping process is 
required by 40 CFR Part 1501.7 while the public 
comment period is required by 40 CFR Part 1503.1.  
Section S.6.1 summarizes the scoping process, major 
comments received from the public, and changes made 
by NNSA in response to the public comments.  
Section S.6.2 summarizes the public comment period 
process, major comments raised by the public, and 
NNSA’s responses to those comments. 

S.6.1 Scoping Process 

As a preliminary step in the development of an 
EIS, regulations established by the CEQ 
(40 CFR Part 1501.7) and DOE require “an early and 
open process for determining the scope of issues to be 
addressed and for identifying the significant issues 
related to a Proposed Action.”  The purpose of this 
scoping process is:  (1) to inform the public about a 



Summary 
 
 

 
7/9/2007 Concurrence Draft S-19 

Proposed Action and the Alternatives being considered, and (2) to identify and clarify issues 
relevant to the EIS by soliciting public comments. 

On January 5, 2005, NNSA published an NOI to prepare a Supplemental SWEIS in the Federal 
Register (70 FR 807).  NNSA provided the public an opportunity to participate in the scoping 
process through a public scoping meeting held on January 19, 2005, in Pojoaque, New Mexico, 
and through receipt of comments via the U.S. Postal Service, a special DOE Internet address, a 
toll-free phone line, and a facsimile phone line.  The public scoping period ended 
February 17, 2005.  Approximately 225 comments were received from citizens, interested 
groups, local officials, and representatives of Native American Pueblos in the vicinity of LANL 
during the scoping process.  All comments received were reviewed for consideration by NNSA 
in proceeding with this NEPA analysis. 

Summary of Major Scoping Comments 

Multiple comments were made regarding the type of NEPA document that NNSA should 
prepare.  There were comments calling for development of a new SWEIS rather than a 
supplement to the 1999 SWEIS.  Justifications for a new SWEIS included changes in operations 
and the environment, issuance of the Consent Order (NMED 2005), concerns about inadequacies 
of the 1999 SWEIS, contaminants in the environment, and others.  Regarding the scope of the 
document, comments included the desire to see a Reduced Operations Alternative, a Greener 
Alternative, and a “true No Action Alternative”.  In response, NNSA prepared a SWEIS instead 
of a Supplemental SWEIS, as originally proposed.  The SWEIS includes analysis of a Reduced 
Operations Alternative to assess the impacts of continued operation of LANL, with certain 
facilities operating at lower levels.  Two alternatives that were suggested for inclusion in the new 
SWEIS are not analyzed.  A “true No Action Alternative,” understood to mean a cessation of 
LANL operations, is not included, nor is a distinct “Greener Alternative.”  The reasons these 
alternatives were considered and dismissed from further evaluation are discussed in Section S.8. 

Other public comments focused on ensuring that certain facilities, processes, and activities at 
LANL were included in the SWEIS.  In general, all facilities, processes, and other activities at 
LANL have been included.  Operation of the Biosafety Level 3 Facility is being addressed in a 
separate EIS; however, a summary of the potential impacts is included in the cumulative impacts 
section of the SWEIS. 

A range of comments on environmental changes since the release of the 1999 SWEIS was also 
received, including general questions on New Mexico’s drought and the impacts of the Cerro 
Grande Fire.  Other comments stressed that the most recent environmental monitoring and 
hydrological data be incorporated and addressed.  The SWEIS summarizes the results of a 
number of studies performed following the Cerro Grande Fire to determine the impacts the fire 
had on the movement of contaminants.  It also presents a comparison of levels of environmental 
contamination based on composite samples of groundwater, storm water runoff, sediments, and 
soil as measured over the years since the Cerro Grande Fire to similar sample results presented in 
the 1999 SWEIS.  In addition, the most recent publicly available environmental reports have been 
incorporated into the analyses of the SWEIS. 
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NNSA received comments from local Native American Tribes that reflected concerns related to 
LANL operations and human and environmental health problems in their communities.  They 
believe health issues were not properly addressed in the 1999 SWEIS or ROD and would like to 
see a more detailed analysis.  NNSA believes the SWEIS conforms to the established NEPA 
requirements and practices for analyzing and presenting these impacts.  The text has been revised 
to provide more information on the analysis of special pathways. 

Other concerns identified by commentors in the scoping process were related to analyzing the 
impacts of reduced air monitoring, improving the air quality and soil analysis, increasing the 
discussion of cleanup activities, addressing land conveyance and transfer, and questioning the 
scope of the accident analyses.  NNSA addressed all of these topics in the Draft SWEIS and in 
this Final SWEIS. 

Certain groups of comments from the scoping process were not included in the analysis of the 
SWEIS.  These included comments regarding accountability of LANL management, the transfer 
of LANL management, worker turnover, and worker morale. 

S.6.2 Public Comments on the Draft LANL SWEIS 

Once the Draft EIS is completed, regulations require that it be issued publicly to obtain the 
comments of any Federal agency that has jurisdiction by law or special expertise with respect to 
any environmental impact involved or which is authorized to develop and enforce environmental 
standards; appropriate State and local agencies; Native American Tribal Governments, when the 
effects may be on a reservation; and the public, which consists of those persons or organizations 
who may be interested or affected (40 CFR Part 1503.1). 

NNSA issued a notice of availability for the Draft SWEIS in July 2006 (71 FR 38638).  The 
formal public comment period, originally scheduled for 60 days, lasted 75 days, beginning on 
July 7, 2006 and ending on September 20, 2006.  During this comment period, public hearings 
were held in Los Alamos, Española, and Santa Fe, New Mexico.  In addition, Federal agencies, 
state and local governmental entities, Native American Tribal Governments, and the general 
public were encouraged to submit comments via the U.S. mail, e-mail, a toll-free telephone 
number, and a toll-free fax line.  Approximately 1,600 comments were received.  NNSA 
considered all comments, including those received after the comment period ended, in evaluating 
the accuracy and adequacy of the Draft SWEIS and to determine whether its text needed to be 
corrected, clarified, or otherwise revised. 

Upon receipt, all comment documents (email, letter, telefax, transcribed phone messages) were 
entered into a tracking system for management during the comment response process.  The 
transcript from each public hearing was entered into the system as a comment document.  All 
comment documents are included in the Administrative Record.  The text of each comment 
document is delineated into individual, sequentially numbered comments and responses are 
developed for each comment, as appropriate.  A copy of each comment document, including 
transcripts, along with NNSA’s response to each comment, is included in Volume 3, Comment 
Response Document, of the SWEIS. 
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Summary of Major Issues 

Several topics raised by public comments on the Draft SWEIS are of broad interest or concern, or 
require a detailed response.  The following discussion presents a summary of these major issues 
and NNSA’s responses. 

Opposition to Nuclear Weapons and Pit Production – Commentors expressed general 
opposition to nuclear weapons and pit production.  Nuclear weapons are seen as unnecessary, 
immoral, unethical, and violating international nonproliferation treaties, and should be 
eliminated.  Some commentors also called into question the need for pit production because of 
the apparent long life of plutonium pits. 

NNSA acknowledges that there is wide-spread opposition to the production of nuclear weapons 
and their components; however, nuclear deterrence will continue to be a cornerstone of U.S. 
national security policy for the foreseeable future.  LANL’s national security responsibilities are 
to provide support for NNSA’s core mission which includes ensuring a safe and reliable nuclear 
stockpile; a cessation of these activities would be counter to national security policy as 
established by Congress and the President.  Therefore, ending these activities at LANL is not 
being considered in the SWEIS.  Maintaining an existing nuclear weapon stockpile for safety and 
security reasons is not in violation of any current nonproliferation treaty to which the U.S. is a 
signatory.  Stockpile stewardship capabilities at LANL are currently viewed by the U.S. as a 
means to further the Nation’s nonproliferation objectives.  Continued confidence in the Nation’s 
nuclear stockpile capabilities is likely to remain important in future arms control negotiations as 
the size of the stockpile continues to be reduced in accordance with international treaties.  
Regarding pit lifetime, NNSA has reviewed pit lifetime studies and has concluded that the 
degradation of plutonium in nuclear weapons will not affect warhead reliability for a minimum 
of 85 years; however, the production rate of 80 pits per year provides a bounding scenario and 
provides operational flexibility to meet national security needs. 

NEPA Process – Commentors expressed a variety of concerns related to the implementation of 
the NEPA process for the LANL SWEIS, including an inadequate scoping process, inadequate 
time to review the Draft SWEIS, inadequate timing and number of public hearings, lack of 
availability of references for public review, and the need to include not-yet completed technical 
studies. 

In implementing the NEPA process, NNSA provides reasonable opportunities for the public to 
provide input, including a scoping period and a comment period for the Draft SWEIS.  NNSA 
announced a scoping period and scoping meeting based on the plans to prepare a supplement to 
the 1999 SWEIS.  Subsequently, NNSA determined that it would prepare a new SWEIS rather 
than a supplemental SWEIS, consistent with the request expressed in some scoping comments.  
NNSA believes that the scoping comments apply equally to a supplement to the previous SWEIS 
or to a new SWEIS.  For review of the Draft SWEIS, NNSA originally provided for a 60-day 
comment period; in response to requests for additional time, the comment period was extended 
by 15 days for a total of 75 days.  The number and location of public hearings was consistent 
with past LANL practices; in addition, all public announcements regarding the Draft SWEIS 
identified a number of other means by which the public could provide comments (U.S. mail, 
email, fax, or phone message).  References used in the Draft SWEIS were available to the public 
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in reading rooms in Los Alamos, Santa Fe, and Albuquerque, New Mexico, also consistent with 
past LANL practices.  Commentors noted that the Draft SWEIS had referenced a draft public 
health assessment prepared by the Agency for Toxic Substances and Disease Registry; this study 
has since been finalized.  Other concerns were that updates to seismic hazards analysis and the 
TA-54 Area G performance assessment should be included in the SWEIS.  To the extent 
possible, the most recent technical documents, including an update to the seismic hazard 
analysis, completed in 2007, are considered in the Final SWEIS analyses.  Information under 
development that is not available for use in the Final SWEIS, such as the updated Area G 
performance assessment, will be considered as it becomes available and, in accordance with the 
NEPA compliance process, the SWEIS impact analyses will be reviewed and supplemented as 
necessary based on the newly available information. 

Alternative Missions – Commentors suggested changing LANL’s mission of supporting stockpile 
stewardship activities to another, non-weapons related mission.  Examples of alternative 
missions suggested by commentors include development of renewable resources including solar, 
wind, and biomass; development of environmental cleanup technologies; addressing global 
climate change; development of the use of hydrogen fuel cells; and development of anti-terrorism 
and nonproliferation tools. 

As indicated above, the purpose of the continued operation of LANL is to provide support for 
NNSA’s core mission as directed by Congress and the President, which includes ensuring a safe 
and reliable nuclear stockpile.  A cessation of these activities would be counter to national 
security policy and therefore, is not being considered in the SWEIS.  Certain of the research areas 
identified by commentors are currently performed at LANL and therefore are part of the No 
Action Alternative.  These research activities, including research related to national health issues, 
waste minimization and environmental issues, and international nuclear safety, would continue to 
be conducted over the next 5 years regardless of the alternative selected. 

Modernization of the Nuclear Weapons Complex – Commentors requested to delay completion 
of the LANL SWEIS until the Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement  - Complex 2030 (Complex 2030 SEIS) 
(DOE/EIS-0236-S4) is completed because the Complex 2030 SEIS has a broader view of the 
need for, and level of, pit manufacturing, and will address impacts of the Reliable Replacement 
Warhead Program.  Comments also include requests to address environmental impacts from 
implementation of the Reliable Replacement Warhead Program in the SWEIS since reliable 
replacement warheads would be produced at TA-55 within the next five years. Commentors also 
requested the removal of references to a modern pit facility from the SWEIS. 

This LANL SWEIS focuses on continuing site-specific activities and new projects that may be 
initiated within the next 5 years at LANL, whereas the Complex 2030 SEIS addresses 
programmatic issues of modernization and consolidation of the nuclear weapons complex over a 
much longer timeframe.  As such, the timing of and analyses in the LANL SWEIS is independent 
of the Complex 2030 SEIS.  Regarding the analysis of environmental impacts from producing 
reliable replacement warheads, although designs for a possible reliable replacement warhead 
have been developed, it is premature to evaluate site-specific impacts of the Reliable 
Replacement Warhead Program because no decisions have been made relative to moving forward 
with the program, much less where various activities would be conducted.  The NOI for the 
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Complex 2030 SEIS announced cancellation of proposals to construct a modern pit facility; 
consequently, analyses in the SWEIS no longer consider a modern pit facility as a reasonably 
foreseeable event.  LANL is one of the sites under consideration in the Complex 2030 SEIS for a 
consolidated plutonium center or a consolidated nuclear production center, but at this stage of 
SEIS development, information on impacts is not available for inclusion in the SWEIS. 

Water Resources – Commentors expressed concern about the impacts of LANL operations on 
groundwater in the regional aquifer and surface water in the Rio Grande, and consequently, the 
safety of the drinking water to local and downstream users. 

Monitoring of groundwater has been performed at LANL for many decades and at numerous 
locations within and around LANL.  The locations include springs, drinking water supply wells, 
shallow monitoring wells, intermediate-depth monitoring wells, and a variety of different 
monitoring well types for the regional aquifer.  LANL will continue in its phased approach to 
determining which wells are needed and in what locations to satisfy long-term compliance 
monitoring needs.  The information presented in the SWEIS relies on the best information 
available, and primarily on data from the types of wells and screens that have high quality results. 
Some contaminants are present onsite at levels above applicable standards and guidelines.  
Elevated levels are investigated to confirm the validity of the results, determine the source and 
extent of the contamination, and evaluate needed control and cleanup technologies.  Confusion 
regarding the presence of contaminants in samples caused by the presentation of data in the 
SWEIS has been addressed by better explaining the purpose, development, and use of the data 
and contrasting them with the data on detected contaminants reported in the annual LANL 
environmental surveillance reports.  There have been concerns regarding neptunium-237 in the 
regional aquifer.  The values of neptunium-237 shown in the SWEIS are a result of the 
conservative statistical interpretation of the analyses.  The minimum detectable activity for this 
radioisotope was found to be greater than the reported values using laboratory gamma 
spectrometry analytical methods.  This indicates that neptunium was not present, but rather that 
the results were an artifact of the analytical method.  An alternate analytical method, alpha 
spectrometry, has been shown to have a significantly lower minimum detection level for 
neptunium-237 and has been used to measure groundwater samples in and around LANL in 
2006.  The results of these environmental sample measurements to date have shown no 
neptunium-237 present in regional aquifer groundwater.  Plutonium-239, plutonium-240, and 
strontium-90 have been detected in samples from Los Alamos water supply wells taken on only 
one or two dates, indicating a systematic error by the analytical laboratory.  This conclusion was 
confirmed by reanalysis of numerous samples and contradictory results from field and laboratory 
duplicate samples. 

Remediation of water resources containing or potentially containing contaminants is carried out 
consistent with DOE and external regulatory requirements.  For example, the 2005 Compliance 
Order on Consent (Consent Order) requires investigations to fully characterize the nature, extent, 
fate, and transport of contaminants subject to the Consent Order that have been released to 
surface water, groundwater, and other environmental media.  Following the investigations, 
corrective measures are evaluated, proposed, authorized, and implemented as needed, to meet 
quantitative surface water and groundwater cleanup levels prescribed in Section VIII of the 
Consent Order. 
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Sampling in 2005 and 2006 indicates that chromium contamination is present in the regional 
aquifer in a limited area beneath Sandia and Mortandad Canyons and in perched groundwater 
beneath Mortandad Canyon.  Chromium contamination was not detected in water-supply wells.  
The LANL contractor has prepared an Interim Measures Work Plan for Chromium 
Contamination in Groundwater.  An interim measures investigation report prepared in 2006 
provides a basis for follow-on work.  The report found that the main source of hexavalent 
chromium was chromium-treated cooling water from a TA-3 power plant at the head of Sandia 
Canyon during its operations between 1956 and 1972.  Additional data collection from other 
regional groundwater monitoring wells is needed to further assess the extent of LANL-derived 
chromium contamination.   Recommendations included additional data collection on chromium 
and other chemicals for use in risk assessments and the selection of corrective action remedies. 

Despite the detection of polychlorinated biphenyls (PCBs) in stormwater runoff within the LANL 
site boundaries, available data show no discernible impacts on PCB concentrations in the 
Rio Grande. 

Offsite Contamination – Commentors expressed concern about offsite contamination from past 
and proposed LANL operations.  Some commentors were concerned that increased activities 
would lead to new contamination.  They questioned increasing pit production when LANL had 
not controlled releases in the past.  Other commentors stated concerns that contaminants could 
appear outside the site boundaries and affect residents of nearby communities or those living 
down wind or down river from LANL. 

The SWEIS describes the environmental laws and regulations that apply to LANL operations.  
LANL operations do result in emissions to the air and discharges of surface water, but all of these 
emissions and discharges are in accordance with regulations established to protect public health 
and safety.  The LANL contractor demonstrates compliance through environmental monitoring 
and reporting, which includes statistical analysis and other methods to determine which results 
are indicative of the actual presence of a contaminant.  The SWEIS describes the current 
environment and presents, for resource areas with annually measurable parameters, recent data 
that show compliance status with regulations and permits.  Compliance status is based on data 
contained in the annual environmental surveillance reports that are required for DOE sites and 
are publicly available.  Foodstuff in the region is regularly analyzed with no contamination 
resulting from LANL operations having been found.  Waters and sediments along the Rio Grande 
historically have shown relatively small impacts from LANL operations.  All base flow samples 
from the Rio Grande had pollutant concentrations below drinking water standards and standards 
for the protection of aquatic life, wildlife habitat, and irrigation.  None of the radionuclides 
commonly associated with LANL operations were detected, except for uranium; uranium 
concentrations (0.5 to 2 milligrams per liter) were consistent with naturally occurring levels in 
regional waters and well below the Federal drinking water standard of 30 milligrams per liter. 

Waste Management – Commentors were concerned about the large quantities of wastes 
projected in the SWEIS, particularly for the Expanded Operations Alternative.  Commentors 
questioned the continued generation of waste, particularly when significant legacy waste 
remains onsite and remediation work is incomplete; where the ultimate disposition of the waste 
would occur; and the impacts associated with waste storage and disposal, including the impacts 
from potential accidents.  Commentors also questioned the continued practice of onsite disposal 
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of low-level radioactive waste in unlined trenches, citing its impacts on water resources and a 
general opposition to onsite disposal. 

Although LANL has instituted a pollution prevention and waste minimization program, operation 
of LANL in support of DOE’s core missions will generate radioactive and chemical wastes.  
NNSA will continue to manage waste in a manner that minimizes environmental and human 
health impacts and complies with regulatory requirements and DOE policies and procedures.  
Mixed low-level radioactive waste and solid and chemical wastes will be shipped to offsite 
treatment or disposal facilities.  Disposal capacity is adequate for these wastes.  Low-level 
radioactive waste may be disposed of onsite or at offsite commercial or DOE disposal facilities, 
while transuranic waste will be disposed of at WIPP.  Increased pit production, as analyzed in the 
Expanded Operations Alternative, would not result in a significant increase in the volume of 
waste.  The primary contribution to the large increase in waste volume under this alternative 
would be from the environmental remediation, complete removal option, in which buried wastes 
located in MDAs and other contaminated media at the site would be removed.  In this case, the 
transuranic waste volume projected from the postulated full removal of all MDAs at LANL may 
cause the total transuranic waste volume to exceed the volume at WIPP that is attributable to 
LANL in the WIPP Disposal Phase Final Supplemental EIS (DOE/EIS-0026-S-2), primarily due 
to waste that was buried before 1970 when DOE began storing transuranic waste.  Decisions 
about disposal of this transuranic waste, if generated, would be made within the context of needs 
of the entire DOE Complex.  Regarding the use of unlined pits, future use of lined pits rather 
than unlined pits for low-level radioactive waste disposal at LANL is being evaluated as part of 
the required review and update of the Area G performance assessment and composite analysis. 

Some wastes would be managed at LANL that cannot be accepted at WIPP or other currently 
operating and authorized disposal facilities, including commercial sealed sources containing 
radionuclides in concentrations exceeding the Class C limits in 10 CFR Part 61 and DOE sealed 
sources containing non-defense transuranic isotopes with similar characteristics.  These wastes 
would be safely stored until they can be disposed of pursuant to the Low-Level Radioactive 
Waste Policy Amendments Act of 1985 (Public Law 99-240).  DOE has issued an NOI to 
prepare an Environmental Impact Statement for the Disposal of Greater-Than-Class C Low-
Level Radioactive Waste (__ FR _____).  Several options for disposal of this waste and other 
DOE waste having similar characteristics are being considered. 

Water Use – Commentors expressed concerns that implementation of the Expanded Operations 
Alternative would require the use of too much water and could exceed available water rights. 

Total and consumptive water use at LANL have actually decreased since 1999, in part due to 
water conservation efforts.  DOE transferred 70 percent of its water rights for LANL, and leases 
the remaining 30 percent, to Los Alamos County.  DOE is now a county water customer, and is 
billed and pays for the water it uses in accordance with a water service contract.  LANL 
operational water demands would remain within DOE’s water use target ceiling quantity.  Water 
demands at LANL combined with the larger and growing demands of other Los Alamos County 
users could require up to 98 percent of the currently available water rights. 

Consent Order and Environmental Restoration – Noting that activities to implement the 
March 2005 Compliance Order on Consent (Consent Order) were included only in the Expanded 
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Operations Alternative, commentors were concerned that NNSA considered compliance with the 
Consent Order optional.  Commentors doubted that cleanup was being addressed and thought 
that cleanup should be completed before NNSA contemplated increased pit production or 
generated additional waste at LANL. 

NNSA does not consider compliance with the Consent Order to be optional and is not linking 
Consent Order compliance with decisions about pit production, proposed new projects or 
activities, other increased operational levels, or waste generated from other LANL activities.  The 
NNSA Administrator could choose to implement the alternatives analyzed in the SWEIS either 
in whole or in part.  NNSA intends to implement actions necessary to comply with the Consent 
Order regardless of whether it implements other actions analyzed as part of the Expanded 
Operations Alternative.  The SWEIS summarizes the progress made in the LANL environmental 
restoration project since 1999 and analyzes options related to future cleanup actions that could be 
undertaken. 

Depleted Uranium and the Dual Axis Radiographic Hydrodynamic Test Facility – 
Commentors expressed concern about open burning of uranium and the effects this would have 
on air, water, soil, and human health.  Some commentors mentioned that large amounts of 
depleted uranium have been used in the past and might remain in the environment, and that a 
more comprehensive monitoring program to monitor open burning and detonation sites is 
needed.  Others questioned the use of foam and its effect on emissions. 

There are no experiments or activities at LANL that would involve the burning of depleted 
uranium.  High explosives and explosives-contaminated materials (not including depleted 
uranium) are burned or detonated in accordance with a Resource Conservation and Recovery Act 
(RCRA) permit as a hazardous waste treatment to render the materials safe for disposal.  The 
State of New Mexico open burning permits that would allow a variety of experiments and testing 
have been withdrawn.  Experiments at the Dual Axis Radiographic Hydrodynamic Test Facility 
are subject to specific monitoring requirements.  Sampling is performed to better understand the 
levels of contamination at the firing sites, the success of decontamination efforts, and the success 
of mitigation techniques that are applied to specific experiments.  LANL monitoring programs 
are regularly reviewed and adjusted to take into account the latest trends in results.  Past emission 
levels analyzed through the existing LANL monitoring programs and those projected in the 
SWEIS would not be expected to cause unacceptable impacts on human health or the 
environment.  The use of aqueous foam was implemented at the Dual Axis Radiographic 
Hydrodynamic Test Facility to reduce the amount of particulates released.  The use of foam is 
estimated to reduce fine particulates by 50 to 95 percent depending on the individual shot.  The 
foam breaks down and is rinsed to a sump from which it is pumped and sent to the Radioactive 
Liquid Waste Treatment Facility for treatment.  This additional, non-hazardous waste was 
included in the waste analysis in the SWEIS. 

Environmental Justice – Commentors expressed concerns about the adequacy of the 
Environmental Justice analysis in the SWEIS, indicating that it does not meet the requirements of 
Executive Order 12898, Federal Actions to Address Environmental Justice in Minority and Low-
Income Populations.  They also were concerned that environmental justice was not properly 
addressed in cumulative impacts and that the special pathways were not adequately analyzed.  
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Some commentors took exception to statements in the SWEIS that there are no disproportionately 
high and adverse impacts to low-income and minority populations. 

NNSA acknowledges there are different approaches that could be used to assess the 
environmental justice impacts from continuing to operate LANL.  NNSA has met the objectives 
of Executive Order 12898 to investigate environmental justice impacts that would be potentially 
high and adverse and would disproportionately affect one group over another.  In response to 
comments on the Draft LANL SWEIS, NNSA added additional discussion to address the 
potential for environmental justice cumulative impacts.  An analysis of the radiological doses 
from emissions associated with normal operations at LANL to minority and low-income 
populations and individuals was added to the Environmental Justice impacts section of the 
SWEIS.  Under all of the alternatives the doses to members of minority populations or low-
income populations were slightly less than for the members of the population that do not belong 
to these groups.  NNSA looked at potential exposure through special pathways as part of the 
human health impacts analysis in the SWEIS.  The special pathways analysis considers ingestion 
of native vegetation (pinyon nuts and Indian Tea [Cota]), locally grown produce and farm 
products, groundwater, surface water, fish (game and nongame), game animals, other foodstuffs 
and incidental consumption of soils and sediments (on produce, in surface water, and ingestion of 
inhaled dust); adsorption of contaminants in sediments through the skin; and inhalation of plant 
materials.  Even considering these special pathways, NNSA did not find disproportionately high 
and adverse health impacts to minority or low-income populations.  While NNSA recognizes 
commentors’ objections to NNSA conclusions that the analysis in the SWEIS has not identified 
any disproportionately high and adverse human health or environmental impacts on minority or 
low-income populations under any of the actions or alternatives analyzed in the SWEIS, NNSA 
believes this to be the correct conclusion.  The greatest impacts would generally affect those 
living closest to LANL, for example those within Los Alamos County, which has a low 
percentage of minority and low-income populations.  The SWEIS has been revised to include 
more detailed discussion of the environmental justice analysis. 

Comparison to Rocky Flats Plant – Commentors oppose continued or expanded levels of pit 
production and associated activities at LANL, concerned that these activities would result in 
health and safety problems.  Commentors cited past performance at the Rocky Flats Plant as 
being indicative of NNSA’s continued and future operations, inferring that similar activities at 
LANL would result in similar environmental contamination and human health effects. 

A number of factors including much, much lower pit production levels; a heightened awareness 
of safety and environmental issues; newer facilities and technologies; more stringent 
environmental and nuclear safety regulations; a higher level of scrutiny by regulators and 
independent oversight organizations; and more controlled operational and management practices 
support the conclusion that LANL operations are not comparable to operations at the Rocky Flats 
Plant.  The Rocky Flats Plant produced thousands of pits per year until it ceased operation in 
1989.  Under the SWEIS Expanded Operations Alternative, LANL would produce a maximum of 
80 pits per year. 

The Plutonium Facility in TA-55 is a newer facility than those at the Rocky Flats Plant, with an 
improved design that meets current environmental and safety standards.  The Plutonium Facility 
has increased safety margins, stronger structural components, firebreaks and automatic fire 
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suppression systems, and more automatic alarms and process controls.  Specifically with respect 
to filtration of process emissions and the problems with the Rocky Flat design, the Plutonium 
Facility has implemented structural designs for fire containments, multiple stages of high-
efficiency particulate air (HEPA) filtration, and firebreaks to prevent, isolate, and confine 
potential fires from spreading through air filtration systems, thus minimizing potential releases to 
the environment.  Additional upgrades, repairs, and replacements of equipment and components 
are proposed under the TA-55 Refurbishment Project as part of the SWEIS Expanded Operations 
Alternative to ensure the facility safety envelope is maintained as the facility and its systems and 
components age. 

Recommendations of the Defense Nuclear Facilities Safety Board (DNFSB) – Commentors 
expressed their opinion that LANL is not in compliance with DOE and DNFSB safety regulations 
and recommendations; some commentors claimed that some LANL facilities are up to six years 
behind on preparing and submitting their safety documentation to DOE; and certain commentors 
stated that such lack of compliance poses an unacceptable risk to workers, the public and the 
environment.  Commentors stated that the Draft SWEIS should fully incorporate, analyze, 
consider, and resolve the serious safety issues raised by the DNFSB. 

The DNFSB was created by Congress in 1988 as an independent oversight organization within 
the Executive Branch of government to provide advice and recommendations to the Secretary of 
Energy regarding protection of public health and safety at DOE’s (now NNSA’s) defense nuclear 
facilities.  As such, the DNFSB is responsible for independent oversight of activities affecting 
nuclear safety within the nuclear weapons complex.  DNFSB has no regulatory authority; it does 
not set standards or promulgate regulations.  Rather, DNFSB reviews safety issues and formally 
reports its findings and recommendations to the highest levels of NNSA regarding the safety of 
nuclear weapons complex facilities.  Procedures are in place for NNSA to review and respond to 
DNFSB recommendations, and to implement recommendations at the sites as appropriate.  
NNSA and the LANL contractor have reviewed DNFSB reports and responded with 
commitments to update and improve safety basis documentation.  The Los Alamos Site Office 
Safety Authorization Basis Team assures the development and approval of adequate controls in 
support of operations at LANL in a safe manner.  LANL nuclear facility operations are based on 
authorization and approval by NNSA from evaluation of the acceptability of existing relevant 
safety documentation. 

The environmental impacts of potential accident scenarios, including accidents caused by human 
error during the performance of high hazard operations, as well as from other types of initiating 
events, are analyzed in the SWEIS.  Safe operation is an intrinsic part of the activities proposed 
and analyzed in the SWEIS.  Nonetheless, NNSA anticipates the possible occurrence of 
operational accidents or natural events and also analyzes the impacts of potential accident 
scenarios as part of the NEPA compliance process so that this information can be part of the 
decision making process on whether or not to proceed with a proposed action.  NNSA has 
recently revised its oversight practices relative to LANL to increase the focus of its resources on 
nuclear safety and security. 
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Plutonium Inventory Discrepancies – During the scoping process and again during the review 
of the Draft LANL SWEIS, commentors contended that there were historical differences in 
plutonium inventories, leading to the conclusion that there was a loss of control of the plutonium 
materials and that inventory systems were inaccurate. 

The issue of historical differences in the plutonium inventories has been raised previously.  DOE 
addressed this issue in a 1996 report that notes there are differences in the quantity of plutonium 
according to the accounting books and the quantity measured by a physical inventory.4  It 
explains that inventory differences are primarily due to various measurement uncertainties 
(DOE 1996).  More recently, NNSA addressed allegations of plutonium discrepancies at LANL.  
The letter responding to this issue states that “the apparent discrepancy is related to the different 
tracking and reporting procedures for site security and waste management organizations.”  The 
letter concludes that “because of the differences between the tracking and reporting of the site 
security and waste management organizations, comparisons of the information contained in these 
two systems cannot be used to draw conclusions concerning the control and accountability of 
special nuclear material” (NNSA 2006). 

S.6.3 Changes from the Draft Environmental Impact Statement 

In preparing the Final LANL SWEIS, NNSA made revisions in response to comments received 
from other federal agencies, state and local government entities, Native American Pueblos, and 
the public.  In addition, the SWEIS was changed to provide additional environmental baseline 
information, include additional analyses, correct inaccuracies and make editorial corrections, and 
clarify text.  NNSA also updated information due to events or notifications made in other 
documents since the Draft SWEIS was provided for public comment in July 2006.  The 
following summarizes the more important changes made to the SWEIS. 

Incorporation of the Updated Environmental and Other Information 

Information was updated in the Final SWEIS to reflect the most recent environmental data from 
Environmental Surveillance at Los Alamos during 2005 (LANL 2006d) and information from the 
2005 SWEIS Yearbook (LANL 2006c).  Resource areas most affected include air emissions and 
water discharges, human health, infrastructure (including electrical and water usage), and waste 
management.  Other new information incorporated into the SWEIS analyses include a biological 
assessment; an updated seismic hazard analysis, and new NMED stream water quality standards. 

The SWEIS was revised to more clearly indicate the purpose and use of the environmental 
contamination data included and how they relate to the information reported in annual 
environmental surveillance reports.  The data provide perspective relative to similar data 
presented in the 1999 SWEIS and in SWEIS impacts analyses.  Affirmed detection of 

                                                 
4 In 1996 DOE issued the report Plutonium: The First 50 Years.  This report notes that there are differences in the quantity of 
plutonium according to the accounting books and the quantity measured by a physical inventory.  It explains that “inventory 
differences are not explained as losses but are explained as follows: (1) high measurement uncertainty of plant holdup 
(plutonium materials remaining in process tanks, piping, drains, ventilation ducts, and other locations); (2) measurement 
uncertainties because of the wide variations of material matrix; (3) measurement uncertainties due to statistical variations in the 
measurement; (4) lack of measurement technology to accurately measure material; (5) measurement uncertainties associated 
with waste due to material concentration and matrix factors; (6) unmeasured material associated with accidental spills; and 
(7) recording, reporting, and rounding errors.” 
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contaminants in the environment is presented in the LANL environmental surveillance reports.  
In addition, the SWEIS was updated to discuss the monitoring results for nonradiological 
chemicals that are part of the LANL environmental surveillance program.  Information on 
nonradiological contaminants for the period of 2001 through 2005 has been provided for 
hexavalent chromium, 1,4-dioxane, and PCBs.  In addition, the perchlorate environmental 
surveillance information was updated to include the results from the most recent year of 
reporting. 

The SWEIS was updated to include 2005 water use data in the trend analysis.  The projected 
demand on available water rights administered by Los Alamos County decreased from 
101 percent to 98 percent, leading to the conclusion in the Final SWEIS that the water rights 
would not be exceeded if the Expanded Operations Alternative were implemented. 

Presentation of Impacts from Consent Order Activities 

The summary of impacts has been revised to more readily show the impacts associated with 
activities necessary to comply with the Consent Order.  Under the Expanded Operations 
Alternative, in addition to showing the impacts for the entire alternative, where practical, the 
impacts from implementing the Consent Order have been shown separately and the impacts for 
the balance of the Expanded Operations Alternative are also shown.  This presentation of the 
impacts makes it possible for a reader to see how alternatives compare without the influence of 
Consent Order activities and reinforces the idea that the Administrator can select all or part of the 
Expanded Operations Alternative. 

Environmental Justice 

The Environmental Justice analyses were expanded to include radiological doses from LANL 
operations for the following populations within 50 miles (80 kilometers) of LANL: white (non-
Hispanic), all (total) minorities, American Indians, Hispanic of any race, and low-income 
populations.  These data show that the total minority, American Indian, Hispanic, and low-
income populations would not be subjected to disproportionately high and adverse dose impacts 
from normal operations at LANL. 

Removal of References to a Modern Pit Facility 

Reference to a modern pit facility in the Draft LANL SWEIS was in the context of ensuring that 
reasonably foreseeable future actions were addressed in accordance with the CEQ NEPA 
regulations regarding cumulative impacts.  In October 2006, NNSA issued an NOI to prepare the 
Complex 2030 SEIS.  In addition to announcing its intent to prepare an assessment of the 
environmental impacts from the continued transformation of the nuclear weapons complex, 
NNSA announced cancellation of the previously planned Supplemental Programmatic 
Environmental Impact Statement on Stockpile Stewardship and Management for a Modern Pit 
Facility (DOE/EIS-236-S2).  Therefore, the Final LANL SWEIS does not include a modern pit 
facility in the discussion of cumulative impacts. 
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Accident Analyses 

The accident analysis has been revised to account for 2006 updates to accident scenarios for 
certain nuclear facilities that resulted in higher consequences and risks than the previous 
scenarios.  Revising the accident analysis also addressed a comment received regarding an 
accident scenario involving a fire in the Plutonium Facility Complex.  The new accident 
scenarios were for the Radioassay and Nondestructive Testing Facility, the Waste 
Characterization, Reduction, and Repackaging Facility, and the Plutonium Facility Complex.  
The new accident scenarios included one scenario for each of the individual facilities, two 
scenarios involving the Waste Characterization, Reduction, and Repackaging Facility and the 
Plutonium Facility Complex during a seismic event, and one scenario involving the Waste 
Characterization, Reduction, and Repackaging Facility in the event of a wildfire. 

The discussion of the site-wide seismic accidents was revised to account for new information 
from the updated seismic hazard analysis (LANL 2007).  The new study indicates that the 
seismic hazard is higher than previously understood; that is, the likelihood of earthquakes 
capable of producing strong ground shaking at the LANL site is greater than previously 
estimated.  This would result in changes to the maximum risks of an LCF for the maximally 
exposed individual (MEI), the noninvolved worker, and the offsite population under the two 
seismic accidents. 

Terrorism 

The SWEIS has been revised to more fully address the issue of terrorism.  A description of the 
safeguards and security that are in place at LANL to protect facilities and special nuclear 
materials from malevolent acts has been expanded.  It also has been revised to include a 
discussion of the process of assessing vulnerabilities of facilities to hostile acts.  These 
vulnerability assessments guide the enhancement of safeguards and security at the site.  A 
classified appendix has also been prepared to assess the potential impacts of terrorist acts. 

Transportation Analysis 

The transportation analysis was revised to address three specific areas.  Responding to comments 
expressing concerns regarding increased pit production, the SWEIS transportation analysis was 
revised to provide a clearer distinction between the shipment requirements for production rates of 
20 and 80 pits per year.  In addition, the impact analysis was revised to bound the impacts of 
transporting uranium-233 between Oak Ridge National Laboratory and LANL and LANL and the 
Nevada Test Site in support of the criticality safety program.  A unit basis transportation impacts 
assessment was also included to provide a basis for assessing impacts of the future transport of 
sealed sources to LANL in support of the Off-Site Source Recovery Project. 

Alternatives for Upgrading the Radiography Facility 

The project-specific analysis for providing a radiography facility in TA-55 has been revised to 
remove any options that considered use of all or part of the previous Nuclear Materials Storage 
Facility (Building 55-41).  Based on evaluations of the structure of Building 55-41, a 
determination was made that extensive and costly structural upgrades to the building to bring it 
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into compliance with requirements for managing special nuclear material – roof panel members 
would need to be replaced and other structural components would need to be repaired, replaced, 
or reconfigured.  This structure was never used for storage of nuclear materials and a 
determination was made in 2006 to demolish the structure.  As an uncontaminated structure, the 
resulting demolition debris could be reused as fill or sent to a solid waste landfill. 

Location of the Proposed TRU Waste Facility 

The impacts analysis included for Waste Management Facilities Transition has been revised with 
respect to the TRU Waste Facility.  The function of the facility would primarily be to support 
operations at the Plutonium Facility Complex, including managing transuranic waste from the 
Radioactive Liquid Waste Treatment Facility.  Therefore, a number of locations along the west 
end of the Pajarito Road corridor near the waste-producing facilities are being considered.  The 
analysis has been revised to evaluate the impacts of a range of locations in the TAs along Pajarito 
Road.  For certain resource areas, such as human health impacts, release from normal operations 
and facility accident impacts, analyses account for the largest impacts that would be expected.  
For other impacts that would be more site specific such as land use, visual impacts, and effects 
on cultural resources and ecology, the analyses distinguish among the group of TAs being 
considered. 

Revision of the Reduced Operations Alternative 

The Reduced Operations Alternative and impacts analysis were revised to include a possible 
reduction in scope of the Chemistry and Metallurgy Research Replacement Facility as it was 
envisioned in the Final Environmental Impact Statement for the Chemistry and Metallurgy 
Research Building Replacement Project at Los Alamos National Laboratory, Los Alamos, New 
Mexico (DOE/EIS-0350) and NNSA’s subsequent 2004 ROD (69 FR 6967).  The Chemistry and 
Metallurgy Research Replacement Facility may be limited to the construction and operation of 
the radiological laboratory, administrative offices, and support facility building, but not the 
nuclear facility portion.  Under this scenario the existing Chemistry and Metallurgy Research 
Building would continue to operate beyond 2010 to provide analytical chemistry and materials 
characterization research and development activities. 

S.7 Changes at Los Alamos National Laboratory Since the 1999 SWEIS 

For the most part, operations at LANL remained within the projections made in the 1999 SWEIS. 
Operations that exceeded projections produced a beneficial or neutral impact on northern New 
Mexico.  For example, a larger number of employees than projected increased the tax base and 
resulted in a higher level of economic activity.  Although the amount of chemical waste 
generation was higher, thereby increasing the amount of offsite transportation, it was managed 
without adverse impact to the LANL waste management infrastructure, and the waste was treated 
and disposed of in accordance with applicable regulations.  Overall, data on operations during the 
period 1999 through 2005 indicate that LANL was still approaching the operation levels of the 
Expanded Operations Alternative in the 1999 SWEIS, as modified for a lower level of pit 
production. 
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Table S–3 presents a summary of the actual impacts and performance changes by resource or 
impact area from 1999 through 2005 compared to the projected impacts for the modified 
Expanded Operations Alternative in the 1999 SWEIS.  The first column lists the resource or 
environmental impact areas.  For each resource or impact area, the next column provides a 
summary description of the projected impact for the Expanded Operations Alternative as 
presented in the 1999 SWEIS.  The third column summarizes the actual impacts for the years 
1999 through 2005 as reported in the LANL SWEIS Yearbooks.  The final column presents an 
assessment of performance at the site compared to the projected performance in the 1999 SWEIS. 
This comparison shows that, in general, LANL operated within the bounds projected in the 
1999 SWEIS. 
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Table S–3  Summary Comparison of 1999 SWEIS a Projected Impacts and Actual Changes and Performance 
(1999 through 2005) 

Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Land Resources LANL covered 43 square miles (111 square 
kilometers), with about 5 percent of the site 
developed. It was divided into 6 land use 
categories and contained 944 permanent 
buildings, 512 temporary structures, and 
806 miscellaneous buildings. 

Changes to land use included TA-67, where 
60 acres (24 hectares) of forested land would 
be cleared for a road and the land use category 
changed from “Explosives” to “Explosives and 
Waste Disposal.” 

Area G expansion was estimated to disturb 
41 acres (16.6 hectares) of approximately 
72 acres designated for waste disposal.  The 
1999 SWEIS predicted limited land disturbance 
(about 100 acres [40 hectares] of previously 
undisturbed land) from new construction. 

LANL now covers 40 square miles (104 square kilometers). Land use 
categories have increased from 6 to 10. The number of structures, 
which change often, now includes 952 permanent buildings, 
373 temporary structures, and 897 miscellaneous buildings. 

Major projects have occupied more land than predicted.  Forty-four 
acres (18 hectares) were leased to Los Alamos County for a research 
park. 

Environmental restoration activities have not substantially added to 
available land. 

About 4,078 acres (1,650 hectares) have been designated for 
conveyance to Los Alamos County and the New Mexico Department 
of Transportation, and transfer to the Department of the Interior (to be 
held in trust for the Pueblo of San Ildefonso), of which 2,259 acres 
(914 hectares) have been turned over (as of the end of 2006), 
including all lands to be transferred to the Department of the Interior 
(in trust for the Pueblo of San Ildefonso). 

In 2000, the Cerro Grande Fire burned 43,000 acres 
(17,400 hectares), including about 7,700 acres (3,110 hectares) at 
LANL.  Direct impacts on land use included damage to or loss of 
332 structures.  Fire mitigation work, such as flood retention 
structures, affected about 50 acres (20 hectares) of undeveloped land. 

Land use changes were slightly greater than 
those projected in the 1999 SWEIS.  Actions 
undertaken at LANL that were either not 
addressed or predicted in the 1999 SWEIS 
include the conveyance of land to Los Alamos 
County and the New Mexico Department of 
Transportation, and the transfer of land to the 
Pueblo of San Ildefonso; and several projects 
that could disturb up to 245 more acres 
(99 hectares) of greenfield sites than predicted 
in the 1999 SWEIS.  These actions, however, 
were addressed in separate NEPA review 
documents. 

Land use changes related to the number of 
buildings at LANL were within the range of 
impacts evaluated within the 1999 SWEIS. 

Visual Resources 
 

LANL is primarily distinguishable in the 
daytime by views of its water storage towers, 
emission stacks, and occasional glimpses of 
older buildings.  At elevations above LANL, 
the view is primarily of scattered austere 
buildings and groupings of several-storied 
buildings. 

LANL has relatively few nighttime security 
light sources compared to the nearby 
communities; the distinction between LANL 
and the nearby communities is lost to the 
casual observer. 

In many cases, new construction has reduced visually incompatible 
building styles and allowed for the removal of some of the more 
austere buildings.  One new building has been built at the Los Alamos 
Research Park.  Radio towers have been erected, but have been 
painted to blend with the background. The water tower at the new 
Emergency Operations Center has also been painted to blend with the 
background. 

Two domes have been added at TA-54, which contrast with the 
natural landscape and can be seen from the Pueblo of San Ildefonso 
sacred area, the Nambe-Española area, and areas in western and 
southern Santa Fe County. 

Visual impacts resulting from continuing 
operations at LANL slightly exceeded those 
projected in the 1999 SWEIS. Actions 
undertaken at LANL that either were not fully 
addressed or occurred since the 1999 SWEIS 
was published include the construction of 
domes at TA-54, construction of new facilities 
(especially those that extend above the tree 
line), and forest thinning.  Activities associated 
with each of these areas were addressed in 
separate NEPA actions. 
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Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

 Projected temporary and minor impacts 
included changes resulting from 
construction and environmental restoration 
activities. 

The Cerro Grande Fire altered views and made site facilities more 
visible.  Since 2000, wildfire prevention activities, such as forest 
thinning, have reduced tree density on 7,700 acres (3,110 hectares) 
resulting in a more open, park-like forest, increasing the visibility of 
some facilities. 

Bark beetles have killed thousands of evergreen trees, opening the 
forest and making LANL facilities more visible. 

The Cerro Grande Fire and bark beetle 
infestation altered the viewscape beyond that 
analyzed in the 1999 SWEIS or other 
subsequent NEPA review documents. 

Geology and Soils 
 - Geology 
 

The 1999 SWEIS identified major seismic 
features at LANL. Some sections of faults at 
LANL constitute active and capable faults 
under the Nuclear Regulatory Commission 
nuclear facility criteria.  Surface rupture from 
faulting in TA-3 was identified and concern 
regarding seismic risk to the Chemistry and 
Metallurgy Research Building was identified. 

LANL operations have not affected seismicity concerns.  Most 
construction was conducted at a distance from mapped faults and 
injection wells were not operated. 

Based on the seismic risk at TA-3 identified in the 1999 SWEIS, 
LANL decided to move the Chemistry and Metallurgy Research 
Building operations to TA-55, an area of no observed seismic 
faulting. 

Impacts at LANL were within those projected 
in the 1999 SWEIS. 

 - Soils The 1999 SWEIS identified canyon walls as 
areas of potential slope instability and 
indicated that disturbed or unvegetated soils 
have a greater potential for erosion.  Small 
quantities of contaminants from facility 
operations would impact LANL soils, and that 
contaminated soil would be excavated from 
LANL. 

LANL operations have not substantially affected slope instability or 
soil erosion.  Construction activities were set back from canyon walls, 
and although localized erosion due to disturbed soils occurred at 
construction sites, it was mitigated by standard construction best 
management practices such as silt fences and flow barriers. 

The Cerro Grande Fire increased soil erosion at LANL. 

Releases from facility operations causing soil contamination have 
been below 1999 SWEIS projections due to improvements in facility 
operating procedures. 

Impacts were fewer than those projected in the 
1999 SWEIS, in part due to the removal of 
contaminated soils through environmental 
restoration activities and continued use of 
engineering controls at construction sites.  
While the Cerro Grande Fire increased soil 
erosion, the overall effects were mitigated 
through various actions such that 1999 SWEIS 
projections were not exceeded. 

Surface Water 
 - NPDES Outfall 

Volumes 
Total of 61 NPDES-permitted outfalls.  

Total projected discharge volumes through 
permitted outfalls: 

C 278 million gallons per year (1,052 million 
liters per year). 

C 136 million gallons per year (515 million 
liters) from Key Facilities. 

C 142 million gallons (538 million liters) per 
year from non-Key Facilities. 

NPDES-permitted outfalls decreased to 21 – including 20 industrial 
outfalls and 1 sanitary outfall.  

The total flow from all NPDES outfalls was below 1999 SWEIS 
projections for 6 of 7 years; in 1999, the flow exceeded 1999 SWEIS 
projections by 14 percent. 

Key facilities:  Combined volumes have been less than 1999 SWEIS 
projections; however, discharges from four Key Facilities exceeded 
their individual 1999 projections. 

C Tritium Facilities:  discharges exceeded annual projections each 
year, ranging from 0.4 to 33 million gallons per year (1.5 to 
125 million liters per year), compared to 1999 SWEIS projection of 
0.3 million gallons (1.1 million liters) per year. 

The number of NPDES outfalls was within the 
1999 SWEIS projections. 

The number of permitted NPDES outfalls and 
the total flow were consistent with or below 
1999 SWEIS projections.  The distribution of 
flow from individual Key and non-Key 
Facilities, however, has changed from that 
projected in the 1999 SWEIS. 

Although there appears to be a decrease in total 
flow from NPDES outfalls, it is largely due to 
a change in how flow is measured and 
reported.  The current method adopted in 2001 
uses actual flow meters in many (but not all) 
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Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

C Chemistry and Metallurgy Research Building discharges exceeded 
projections 6 of 7 years, ranging from 0.02 to 4.5 million gallons 
(0.08 to 17 million liters) per year, compared to 1999 SWEIS 
projection of 0.5 million gallons (1.9 million liters) per year.  

C High Explosives Testing Facilities discharges exceeded projections 
3 years, ranging from 9 to 16.1 million gallons (34 to 
61 million liters) per year in 1999 through 2001, compared to 
1999 SWEIS projection of 3.6 million gallons (14 million liters) per 
year. 

C Sigma Complex discharges exceeded projections in 2003 with 
7.6 million gallons (29 million liters) compared to the 1999 SWEIS 
projection of 7.3 million gallons (28 million liters) per year. 

Non-Key Facilities:  Total flow exceeded 1999 SWEIS projections 
3 out of 7 years, in part due to extrapolation from instantaneous flow 
measurements. 

outfalls and measuring stations, providing 
more accurate information. 

 - NPDES Outfall  
Quality 

 

The implied measure of performance is 
compliance with NPDES permit levels, the 
New Mexico Water Quality Control 
Commission stream standards, and DOE 
Derived Concentration Guides for 
radionuclides. 

As described in the 1999 SWEIS, RLWTF 
would be modified and the High Explosives 
Waste Treatment Facility would be constructed 
to improve effluent quality. 

NPDES effluent quality met permitted levels for 99.75 percent of 
samples since 2000; number of events where permit levels were 
exceeded ranged from 0 to 14 (of about 1,100 samples) per year.  
Exceedances resulted in preparation and implementation of corrective 
action plans. 

RLWTF has improved the quality of effluent, reducing annual levels 
of nitrates and radionuclides.  Since 1999, radionuclides activities 
have been well below the Derived Concentration Guides levels, and 
nitrates and fluorides concentrations were well below the standards. 

Volumes of effluent discharged from the High Explosives Wastewater 
Treatment Facility outfall have been below 1999 SWEIS projections 
since 1999. 

Surface water quality impacts are consistent 
with or less than those projected in the 
1999 SWEIS. 

Overall quality and volume of effluents were 
within the levels projected in the 1999 SWEIS. 

 - Water Quality 
Impacts from 
Stormwater and 
Construction 
Sources 

Water quality was projected to be similar or 
better than recent experience. 

The following LANL operations were 
identified in the 1999 SWEIS as impacting 
surface water quality: 
C Stormwater discharges from industrial 

activities, with 76 industrial facilities identified 
on LANL site. 

C Construction activities disturbing greater than 
5 acres (2 hectares). 

C Excavation or dredge and fill activities, which 
are permitted by the Corps of Engineers and 
the New Mexico Environment Department 
(Section 404 and 401 permits). 

LANL still requires Stormwater Pollution Prevention Plans and best 
management practices to protect surface waters from pollutants from 
industrial stormwater sources and construction projects. 

The number of industrial activities requiring individual Stormwater 
Pollution Prevention Plans has ranged from 15 to 22.  Stormwater 
Pollution Prevention Plans and best management practices are now 
required for all projects disturbing greater than 1 acre (0.4 hectares) 
of land.  An increase in construction projects and dredge and fill 
projects was seen following the Cerro Grande Fire; however, each 
project was required to implement Stormwater Pollution 
Prevention Plans and meet 404 and 401 permit conditions to 
protect surface waters. 

Impacts from storm flows and construction or 
excavation projects were within 1999 SWEIS 
projections. 
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Actual Impacts and Performance Changes 
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 - Contaminant 
Transport 

Small increases in outfall flows to watersheds 
were not expected to result in substantial 
contaminant transport offsite.  Outfall 
discharge volumes per watershed were 
projected. 

Storm flow and sediment transport were 
identified as primary mechanisms for potential 
contaminant transport beyond LANL 
boundaries. 

The 1999 SWEIS discussed watershed 
monitoring activities to track the extent of 
offsite contaminant movement in sediments 
and surface waters, including monitoring for 
radionuclides, metals, organics, PCBs, and 
high explosives residue. 

Several actions and best management practices were implemented to 
manage, control, and minimize stormwater and sediment transport. 

On average, outflows to individual watersheds have been within 
projections, and trends show that outfall flows per watershed have 
been declining, thereby reducing the potential for contaminant 
transport.  The number of watersheds receiving outfall flow has been 
reduced from 8 to 5.  The annual flow discharged to the individual 
watersheds exceeded 1999 SWEIS projections 5 times from 1999 to 
2000 and 1 time since 2000. 

While radionuclides at or above background levels have been detected 
in sediments on- and offsite, the overall pattern of radioactivity in 
sediments has not greatly changed since the 1999 SWEIS.  
Concentrations of metals, radionuclides, PCBs, and high explosives 
residue above water quality standards have been detected during 
storm flows; however, these events are infrequent and short-lived. 

As a direct result of the Cerro Grande Fire, stormwater runoff 
increased (2 to 4 times for average flow, and 10 to 1,000 times for 
peak flows), increasing the potential for contaminant transport.  Storm 
events in 2001 and 2002 were found to accelerate the transport of 
legacy contamination (radionuclides) from Pueblo Canyon into lower 
watersheds and canyons. 

Contaminant transport impacts were consistent 
with the 1999 SWEIS, due to LANL programs 
and best management practices that manage 
and control storm flow and sediment transport. 

Increased or accelerated transport of 
contaminants that occurred from postfire storm 
flows are considered to be short-lived events 
that are being controlled and will diminish 
within the next few years. 

Groundwater 
 - Water Use The projected effect of water use over the next 

10 years (extracted from the main aquifer) is 
an average drop in DOE well fields of up to 15 
feet (4.6 meters). 

The drop in the Los Alamos County (previously DOE) well fields has 
continued to be 1 to 2 feet (0.3 to 0.6 meters) per year, per the Water 
Supply at Los Alamos 1998 – 2001 report (LANL 2003). 

Impacts of LANL water use on the regional 
aquifer continue to be bounded by the impacts 
analyzed in the 1999 SWEIS. 

 - Quantity No substantial changes to groundwater 
quantities were expected based on recent 
experience with LANL discharges that had 
little effect on groundwater quantities. 

LANL discharges have had little effect on groundwater quantities in 
the last 6 years. 

Impacts of LANL discharges on groundwater 
quantities continue to be bounded by the 
impacts analyzed in the 1999 SWEIS. 

 - Quality 
 

Because mechanisms for recharge to 
groundwater are highly uncertain, it is possible 
that discharges under any of the alternatives in 
the 1999 SWEIS could result in contaminant 
transport in groundwater and off the site. 

Regional groundwater samples taken in 2005 and 2006 show the 
presence of hexavalent chromium. Other contaminants detected 
included perchlorate in all groundwater zones in Mortandad Canyon, 
in the regional aquifer in Pueblo Canyon, and in alluvial groundwater 
in Cañon de Valle; and 1,4-dioxane in perched groundwater in 
Mortandad Canyon. 

Hexavalent chromium has not been detected in 
offsite regional groundwater or in water supply 
wells. Production well Otowi-1 in Pueblo 
Canyon was taken permanently off-line 
because it had one tenth of the risk level of 
24.5 micrograms per liter of perchlorate.  
There is no Federal or State standard for 
1,4-dioxane.    
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Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Air Quality 
 - Nonradiological 

Criteria 
Pollutants 

Ambient standards would be met. 

Annual emissions of criteria pollutants (tons 
per year): 

 CO = 58 
 NOx = 201 
 PM = 11 
 SO2 = 0.98 

Ambient standards have been met. 

Annual emissions for highest year, excluding years of the Cerro 
Grande Fire and fire mitigation activities (tons per year): 

 CO = 35 
 NOx = 93.8 
 PM = 5.5 
 SO2 = 1.9 

Annual emissions of criteria pollutants from 
LANL operations reported in the Annual 
Emissions Inventories Through 2005 were 
within 1999 SWEIS projections.  As of 2004, 
revised reporting methods for the Title V 
Operating Permit Emissions Report include 
small exempt boilers and stand-by emergency 
generators in the emissions calculations; their 
inclusion results in SO2 emissions higher than 
projected in the 1999 SWEIS. 

Cerro Grande Fire and fire mitigation activities 
caused a temporary increase in CO, PM10 and 
SO2 emissions above the levels analyzed in the 
1999 SWEIS. 

 - Other 
Nonradiological 
Pollutants 

A screening analysis of toxic and hazardous 
pollutants indicated that levels of potential 
consequence to the public would not be 
exceeded for most air pollutants.  Further 
detailed analysis demonstrated that 
concentrations of other pollutants would be 
below guideline values. 

For carcinogens, the combined lifetime 
incremental cancer risk due to all carcinogenic 
pollutants from all TAs was estimated.  Major 
contributors to the combined cancer risk values 
included chloroform, formaldehyde, and 
trichloroethylene from TA-43 (Bioscience 
Facilities).  The cancer risk to the public of less 
than 7.4 × 10-7 was dominated by the 
contribution from chloroform. 

Although annual emissions of chemical 
pollutants were not reported in detail for all 
facilities, the details presented for TA-3, for 
example, indicate emissions of 153 toxic 
pollutants. 

The 1999 SWEIS did not address toxic and 
hazardous emissions from combustion sources. 

Reported toxic and hazardous pollutant emissions generally have been 
less than guideline values. 

Carcinogenic emissions generally have been less than the 
1999 SWEIS projections.  Chloroform emissions were less than 
30 percent of the 1999 SWEIS projections. 

TA-3 peak emissions data show that 21 additional pollutants were 
emitted and emissions of 39 pollutants exceeded 1999 SWEIS 
projections. Seventy-five pollutants were not emitted that were 
projected. 

The amounts of chemicals used and the 
amounts emitted to the air continue to show 
considerable variation.  Although the actual 
quantities and chemicals vary from those 
analyzed in the 1999 SWEIS, the 
concentrations to which the public is exposed 
continue to be below levels of potential 
consequence. 
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 - Nonradiological 
Construction 
Activities 

Air quality impacts of construction activities 
were not quantified in the 1999 SWEIS.  The 
1999 SWEIS, however, indicated that 
construction activities were planned in various 
areas and would include land disturbance.  
These activities would result in emissions from 
disturbed areas and from equipment. 

Construction of new facilities, demolition, and remediation activities 
have resulted in short-term increases in air pollutant concentrations.  
These activities were mitigated as appropriate to prevent exceedance 
of the ambient standards. 

Construction at LANL is an ongoing activity 
with temporary and localized air quality 
impacts.   

  - Radiological 
 
 

  
 
 
 Actinides 
 Fission Products 
 Activation Products 
 Tritium (water vapor) 
 Tritium (gas) 
 Argon-41 
 Other Noble Gases 
 Uranium 

Annual Average 
(curies per year) 

 
0.000798 
0.00014 
16,000 
1,260 
1,920 
870 

1,640 
0.152 

Annual Average 
(curies per year) 

 
0.0000113 

Not reported 
5,070 
815 

1,770 
22.7 

Not detected 
0.00836 

Peak Year 
(curies) 

 
0.0000302 

Not reported 
18,900 
1,200 
8,740 
49.8 

Not detected 
0.02 

Annual average air emissions continue to be 
below levels projected in the 1999 SWEIS.  
The exceptions for peak years were due to 
deactivation activities at TA-21 and a single 
event at the Weapons Engineering Tritium 
Facility (TA-16) for tritium and the hours of 
operation and a failed valve at LANSCE for 
activation products. 
 

Noise There would be little change in noise impacts 
to the public from traffic or site activities, 
although sudden loud noises associated with 
explosives testing may occasionally startle 
members of the public and workers.  There 
would be some increase in the frequency of 
impulsive noise, but these noises would be 
occasional and not prolonged or unusual to the 
community. 

Construction activities at LANL are common and generally have not 
altered noise conditions to levels that annoy the public.  The increase 
in workforce has not resulted in any noticeable increase in traffic 
noise. 

Noise impacts from construction and operation 
were similar to those discussed in the 
1999 SWEIS. 

Ecological 
Resources 

Only 5 percent of LANL was determined to be 
unavailable to wildlife.  There were 
900 species of vascular plants and 294 species 
of animals in the area. There were 50 acres 
(20 hectares) of wetlands, 13 acres (5 hectares) 
of which were created or enhanced by 
wastewater from 38 outfalls. The site is home 
to 3 federally listed endangered species, 
2 federally listed threatened species, 18 species 
of concern, and numerous state-listed species.  
Areas of Environmental Interest were 
established at LANL to protect threatened and 
endangered species. 

In total, major projects used slightly less acreage of undeveloped land 
than predicted in the 1999 SWEIS.  About 5 acres (2 hectares) of the 
Los Alamos Research Park have been cleared, resulting in the loss of 
habitat. 

The reduction in permitted outfalls to 21 by 2003 has reduced the 
amount of wetlands supported by such flows.  Approximately 34 
acres (14 hectares) of wetlands occur at LANL. 

Impacts to ecological resources from land conveyance and transfer 
have resulted in a reduction in potential onsite habitat and the loss of 
DOE protection for threatened and endangered species, including 
areas of core and buffer zones within the Areas of Environmental 
Interests. 

Impacts to biological resources were somewhat 
greater than those predicted in the 
1999 SWEIS.  The 1999 SWEIS did not 
account for certain events that occurred after 
1999, including the land conveyance and 
transfer. Activities associated with each of 
these areas were addressed in separate NEPA 
documents. 

The Cerro Grande Fire and bark beetle 
infestation have altered the ecology of the site.  
The bark beetle infestation could impact 
runoff, herbaceous growth, and wildlife 
populations, as well as increase the potential 
fire hazard. 
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Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

 As discussed in the 1999 SWEIS, about 
100 acres (40 hectares) of undeveloped land at 
LANL were predicted to be disturbed by 
construction projects, resulting in some habitat 
loss.  The closure of 27 outfalls was predicted 
to reduce wetland acreage by 8.6 acres 
(3.5 hectares). 

About 25 acres (10 hectares) of the core zone 
of the Areas of Environmental Interest and 
38 acres (15 hectares) of buffer zone could be 
affected by new projects (some of which 
would be completed in the future). 

The Cerro Grande Fire burned 43,000 acres (17,400 hectares), 
including about 7,700 acres (3,110 hectares) of LANL.  Direct 
impacts to ecological resources included a reduction in habitat and the 
loss of wildlife.  Fire mitigation work, such as flood retention 
structures, affected about 50 acres (20 hectares) of undeveloped land. 

Additionally, between 1997 and 2004, 8,233 acres (3,332 hectares) of 
forest were thinned to reduce potential wildfire.  Thinning has both 
positive and negative effects on wildlife. 

An infestation of bark beetles resulted in a 12 to 100 percent mortality 
of pine and fir trees across LANL. 

Forest thinning creates a forest that appears 
more park-like and increases the diversity of 
shrubs, herbs, and grasses in the understory. 

Offsite Radiological Impacts 
 - Offsite 

Population 
Affected population within 50 miles 
(80 kilometers) of LANL. 

Population within 50 miles (80 kilometers) of LANL grew by 
14 percent between 1995 and 2000. 

  Dose (per year) 33.09 person-rem 2.5 person-rem in peak year (2005) 

  Risk (per year) 0.0165 latent cancer fatalities 0.0015 latent cancer fatalities in peak year (2005) 

Lower emissions than those projected in the 
1999 SWEIS resulted in lower population dose 
and risk. 

 

 - MEI 
 

LANL site MEI located north-northeast of 
LANSCE. 

No change in location for the LANL site MEI. 

  Dose (per year) 5.44 millirem 6.5 millirem in peak year (2005) 

  Risk (per year) 
 

2.72 × 10-6 latent cancer fatalities 3.9 × 10-6 latent cancer fatalities in peak year (2005) 

Average dose to MEI continues to be bounded 
by projections in the 1999 SWEIS.  Higher 
emissions in 2005, resulting in a higher MEI 
dose, were due to a failed valve at LANSCE.  
The peak year dose is below the 10 millirem 
annual public exposure limit. 

Worker Health 
 - Average Measurable Dose 

  Dose (per year) 198 millirem 149 millirem in peak year (2000) 

  Risk (per year) 7.92 × 10-5 latent cancer fatalities 8.9 × 10-5 latent cancer fatalities in peak year (2000) 

Average dose to workers continues to be 
bounded by projections in the 1999 SWEIS. 

 - Collective Dose 

  Dose (per year) 704 person-rem 241 person-rem in peak year (2003) 

  Risk (per year) 0.281 latent cancer fatalities 

Factor used to estimate risk of latent cancer 
fatalities per rem was 0.0004 in 1999. 

0.145 latent cancer fatalities in peak year (2003) 

Dose-to-risk factor for workers increased from 0.0004 to 0.0006 
latent cancer fatalities per rem. 

Collective dose to the worker population 
continues to be bounded by projections in the 
1999 SWEIS. 
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Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Environmental 
Justice 

There would be no disproportionately high and 
adverse impacts to minority or low-income 
populations from LANL activities. 

Consultations would continue to provide 
opportunities for avoiding or minimizing 
adverse impacts to traditional cultural 
properties at LANL. 

Human health impacts associated with special 
pathways would not present disproportionately 
high and adverse impacts to minority and low-
income populations. 

There were no disproportionately high and adverse impacts to 
minority or low-income populations from LANL activities during this 
period. 

Potential impacts to sacred lands adjacent to LANL from activities at 
TA-54 have been of concern to the San Ildefonso Pueblo. 

The amount of radiological material released to the environment 
(curies per year) has been well within the amount projected in the 
1999 SWEIS. 

Impacts have not exceeded any health, safety, 
and environmental regulation, standard, or 
guideline; nor have they been high or adverse 
to minority and low-income populations. 

Ongoing consultations with representatives of 
the San Ildefonso Pueblo address concerns that 
activities at LANL and at TA-54 could affect 
sacred lands.  

Human health impacts associated with special 
pathways remained below the levels projected 
in the 1999 SWEIS. 

Cultural 
Resources 

Cultural resources at LANL were categorized 
as prehistoric, historic, and traditional cultural 
properties.  As discussed in the 1999 SWEIS, 
about 75 percent of LANL was surveyed for 
cultural resources. Surveys identified 1,295 
prehistoric sites, 2,319 historic sites, and 54 
traditional cultural properties on or near 
LANL. 

As predicted in the 1999 SWEIS, 15 prehistoric 
sites associated with the expansion of Area G 
could be impacted.  No impacts to historic 
sites were expected. Impacts to traditional 
cultural properties were not fully predictable 
due to the lack of information on their specific 
locations and nature; however, impacts could 
result from changes in hydrology, explosives, 
hazardous materials, and security measures.  It 
was noted that consultation with affected 
Pueblos would accompany any potential 
expansion in Area G or enhancement of pit 
manufacturing. 

The percentage of LANL surveyed for cultural resources increased to 
90 percent in 2005, and the number of known cultural resource sites 
increased as well. 

Conveyance and transfer of land resulted in the removal of cultural 
resources from the responsibility and protection of DOE, including 
resources eligible for listing on the National Register of Historic 
Places and American Indian sacred sites, remains, and traditional 
religious sites.  A data recovery plan has been written to resolve 
adverse effects on tracts conveyed to the County of Los Alamos; 
transferred land would be held in trust by the Department of the 
Interior (to be held in trust for the Pueblo of San Ildefonso) and so 
would remain under Federal protection.  Following the Cerro Grande 
Fire, an assessment determined that about 400 archaeological sites 
and historic buildings and structures were impacted by the fire.  
Impacts included direct loss, soot staining, spalling and cracking of 
stone masonry walls, and the exposure of artifacts from erosion.  
Additionally, the fire and the tree thinning measures taken to reduce 
wildfire hazard resulted in the discovery of 447 new archaeological 
sites. 

Impacts to cultural resources at LANL 
exceeded the level predicted in the 
1999 SWEIS, which did not account for events 
such as land conveyance and transfer.  Certain 
activities associated with the development of 
new sites and land conveyance and transfer 
were addressed in separate NEPA documents. 

The Cerro Grande Fire caused extensive 
damage to cultural resources at LANL. 

Socioeconomics The 1999 SWEIS projected the need for 11,351 
full-time equivalent LANL-affiliated 
employees.  Changes in employment at LANL 
would change regional population, 
employment, personal income, and other 
socioeconomic measures. 

By 2005, there were 13,504 LANL-affiliated employees. Socioeconomic impacts from continued 
operations at LANL between 1998 and 2005 
have exceeded the socioeconomic impacts 
projected in the 1999 SWEIS due to the larger 
number of employees. 
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Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Infrastructure 
 - Electricity LANL was projected to require 

782,000 megawatt-hours of electricity per 
year, with a peak load demand of 
113 megawatts. 

Average annual usage:  391,096 megawatt-hours per year, with peak 
usage of 421,413 megawatt-hours in 2005. 

Average peak load demand:  68.8 megawatts, with a peak of 
70.9 megawatts in 2001 and 2003. 

Annual electricity usage at LANL remained 
below the levels projected in the 1999 SWEIS. 

Electrical usage has not exceeded the annual 
963,600 megawatt-hour system capacity, or the 
physical transmission capability (thermal 
rating) of 110 megawatts. 

 - Fuel LANL was projected to require 1.84 million 
decatherms (52.1 million cubic meters) of 
natural gas per year. 

Note:  A decatherm is equivalent to 1,000 
cubic feet. 

Average annual usage:  1.32 million decatherms (37.4 million cubic 
meters) per year. 

Peak year usage:  1.49 billion cubic feet (42.2 million cubic meters) 
(2001). 

Annual natural gas usage at LANL remained 
below the level projected in the 1999 SWEIS. 

Demand for natural gas has not exceeded the 
contractually limited capacity of 8.07 million 
decatherms (229 million cubic meters) per 
year. 

 - Water LANL was projected to require 759 million 
gallons (2.87 million liters) of water per year. 

Average annual usage:  385 million gallons (1.46 billion liters) per 
year. 

Peak year usage:  453 million gallons (1.71 billion liters) (1999). 

Annual water usage at LANL remained below 
the level projected in the 1999 SWEIS. 

Demand for water has not exceeded the ceiling 
quantity of approximately 542 million gallons 
(2 billion liters) per year. 

Environmental 
Restoration 

The 1999 SWEIS evaluated Environmental 
Restoration Program impacts in the ecological 
and human health risk assessments and in 
analyses related to the transport, treatment, 
storage, and disposal of waste. 

Other environmental restorationBrelated 
impacts addressed qualitatively in the 
1999 SWEIS included fugitive dust, surface 
runoff, soil and sediment erosion, and worker 
health and safety risks. 

The environmental restoration project originally identified 2,124 
potential release sites, including 1,099 regulated by the New Mexico 
Environment Department under RCRA and 1,025 regulated by DOE. 
 At the end of 2005, 829 potential release sites remained to be 
investigated or remediated.  Cleanup activities have been completed at 
many sites.  No further action determinations have been made for 
774 units, and 146 units have been removed from LANL’s RCRA 
Permit.  Major unplanned environmental restoration activities were 
undertaken in response to the Cerro Grande Fire that reduced long-
term exposures to legacy contaminants.  The large quantities of waste 
generated by cleanup were sent to offsite facilities. 

The overall impacts of environmental 
restoration activities and waste generated by 
activities at LANL remained within the 
qualitative projections presented in the 
1999 SWEIS. 
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Resource or 
Impact Area 1999 SWEIS Projected Impacts 

Actual Impacts and Performance Changes 
(1999 to 2005) Assessment 

Waste 
Management and 
Pollution 
Prevention 

Waste management impacts were projected in 
the 1999 SWEIS for five categories of waste 
(low-level radioactive waste, mixed low-level 
radioactive waste, transuranic waste, mixed 
transuranic waste, and chemical waste).  
Liquid radioactive wastes were evaluated 
separately and subcategory (sludge) quantities 
were projected.  For low-level radioactive 
waste disposal at TA-54, the 1999 SWEIS and 
ROD selected the preferred option of 
expansion into Zones 4 and 6, providing an 
additional 72 acres (29 hectares) of low-level 
radioactive waste disposal area, of which 
41 acres (16.6 hectares) would actually be 
disturbed by waste disposal. 

In general, quantities of radioactive waste were below 1999 SWEIS 
projections for all categories.  Overall low-level radioactive waste 
generation was well below the projected level up until 2004, when the 
projection was exceeded due to heightened activities and new 
construction at non-Key Facilities.  Mixed low-level radioactive waste 
remained within the 1999 SWEIS projection.  For transuranic waste, 
the quantities were within the 1999 SWEIS projection for 6 of the 
7 years; in 2003, the transuranic waste projection was exceeded due 
to repackaging of legacy waste for shipment to WIPP and the receipt 
and storage of sealed sources by the Off-Site Source Recovery 
Program.  Generation of mixed transuranic waste by the waste 
repackaging effort in 2003 exceeded the 1999 SWEIS projection, the 
only exceedance for this category.  The chemical waste projection 
was exceeded for the years 1999 through 2001 due to environmental 
restoration cleanups.  Numerous facility-specific variances to the 
1999 SWEIS chemical waste projections occurred over the timeframe, 
mostly due to one-time events such as chemical cleanouts or 
maintenance activities.   

For liquid radioactive wastes, quantities treated were within 
1999 SWEIS projections; some sludge exceeded 1999 SWEIS 
projections, but was within the low-level radioactive waste 
management capacity.  Low-level radioactive waste operations at 
TA-54 were conducted within the existing footprint. 

The amount of waste managed at LANL was 
within 1999 SWEIS projections for all waste 
categories with a few exceptions.  Although 
sporadic exceedances took place, the quantities 
generated were within the capacity of the 
existing LANL waste management 
infrastructure.  Liquid radioactive waste 
treatment quantities remained within 
1999 SWEIS projections. 

Emergency 
Preparedness and 
Security 

LANL’s Comprehensive Emergency 
Management and Response Program, which 
includes specialized response teams, 
specialized training, and response agreements 
in cooperation with local government response 
agencies was described in the 1999 SWEIS.  In 
addition, DOE was studying a variety of 
options for the renovation of the emergency 
preparedness and security infrastructure at 
LANL that included replacing a number of 
aging structures individually or as part of a 
multi-building effort. 

Until 2003, the LANL Emergency Operations Center was located 
within TA-59.  A new Emergency Operations Center located at 
TA-69 was completed and began operations in 2003. 

Impacts were consistent with those described 
in the 1999 SWEIS, except for measures taken 
in response to enhanced national security 
concerns after the attacks of 
September 11, 2001. 

TA = technical area, NEPA = National Environmental Policy Act, NPDES = National Pollutant Discharge Elimination System, CO = carbon monoxide, NOx = nitrogen oxide, PM = particulate 
matter, SO2 = sulfur dioxide, rem = roentgen equivalent man, PCBs = polychlorinated biphenyls, MEI = maximally exposed individual, RLWTF = Radioactive Liquid Waste Treatment Facility, 
LANSCE = Los Alamos Neutron Science Center, RCRA = Resource Conservation and Recovery Act, ROD = Record of Decision, WIPP = Waste Isolation Pilot Plant. 
a Based on the Expanded Operations Alternative as defined in the 1999 SWEIS and ROD (64 FR 50797). 
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No Action Alternative—Operations would continue at 
current levels consistent with previous decisions 
such as those announced in the 1999 SWEIS 
ROD. 

Reduced Operations Alternative—The nuclear 
facility portion of the Chemistry and Metallurgy 
Research Replacement Facility would not be 
constructed.  Operations would be reduced at 
High Explosive Processing and Testing Facilities 
and eliminated at LANSCE and Pajarito Site. 

Expanded Operations Alternative—Actions would be 
implemented to upgrade or replace aging 
facilities and systems, improve security, and 
remediate obsolete buildings and contaminated 
lands.  Selected operations would increase, 
including the production of plutonium pits. 

S.8 Description of the Alternatives 

The alternatives considered in the new SWEIS are the No Action Alternative, a Reduced 
Operations Alternative, and an Expanded Operations Alternative.  Under the No Action 
Alternative, LANL operations would continue to implement the decisions made in the 1999 
SWEIS ROD, as well as decisions based on NEPA analyses completed since 1999.  For purposes 
of the SWEIS, the construction and operation of the nuclear facility portion of the Chemistry and 
Metallurgy Research Replacement Facility is included within the No Action Alternative in 
keeping with the bounding approach for impact analysis.  However, NNSA is engaged in a 
programmatic review process that includes a reconsideration of its 2004 decision regarding that 
portion of the Chemistry and Metallurgy Research Replacement Facility through preparation of 
the Complex 2030 SEIS. 

Under the Reduced Operations 
Alternative, many activities would remain 
unchanged, but others would be eliminated 
or reduced.  Projects that have been 
approved based on completed NEPA 
analyses would go forward under this 
alternative; however, the scope of the 
Chemistry and Metallurgy Research 
Replacement Facility would be reduced.  
Only the radiological laboratory, 
administrative office, and support functions 
building would be constructed and operated; 
the nuclear facility portion would not be 
constructed, and the existing Chemistry and 
Metallurgy Research Building would 
operate beyond its previously identified 
closure date of 2010. 

The Expanded Operations Alternative analyzed in the SWEIS reflects proposals to expand 
overall operational levels at LANL above those analyzed in the No Action Alternative.  This 
alternative includes the expansion of operations at certain Key Facilities and the construction of 
new facilities.  This alternative also includes the actions required to support the implementation 
of the Consent Order.  Three types of new projects are addressed in the SWEIS under the 
Expanded Operations Alternative:  projects that maintain existing capabilities at LANL, projects 
that support the cleanup of LANL including the DD&D of excess buildings and implementation 
of the Consent Order5 (NMED 2005); and projects that add new or expand existing capabilities at 
LANL. 

The greatest change at a Key Facility would occur at the Plutonium Facility Complex.  The 
1999 SWEIS analyzed a production level of 50 pits per year in single-shift operations (or up to 

                                                 
5 NNSA is including impacts associated with Consent Order implementation in order to facilitate Consent Order compliance. 
NNSA intends to implement actions necessary to comply with the Consent Order, regardless of whether it implements other 
actions analyzed as part of the Expanded Operations Alternative. 
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80 pits per year in multiple-shift operations) as part of its Expanded Operations Alternative.  
However, DOE decided in 1999 to manufacture up to 20 pits per year, and announced that 
decision in the 1999 SWEIS ROD.  The annual production of 20 pits was identified in the Final 
1999 SWEIS as part of the Preferred Alternative, and the analysis of impacts for this alternative 
was developed by scaling the impacts identified for the 1999 SWEIS Expanded Operations 
Alternative (which was based on an annual production rate of 80 pits) to a production rate of 
20 pits per year.6 

While recent studies suggest that the lifetime of the plutonium pit may be longer than originally 
thought, NNSA still needs to increase pit production.  First, even with longer pit lifetimes, as the 
stockpile ages, NNSA will need to replace considerable numbers of pits in stockpiled warheads.  
Second, even though it is now recognized that pits have a longer useful life, NNSA requires 
production capacity in order to introduce, once feasibility is established, significant numbers of 
reliable replacement warheads.  Finally, at significantly smaller stockpile levels than today, 
NNSA must anticipate that an adverse change in the geopolitical threat environment, or a 
technical problem with warheads in the operationally-deployed force, could require the U.S. to 
manufacture and deploy additional warheads on a relatively rapid timescale. 

NNSA would increase the annual manufacturing rate from 20 pits (the rate assumed for the No 
Action Alternative in the SWEIS) to a rate that would produce up to 50 certified pits at LANL 
under the Expanded Operations Alternative.  The production of certified pits includes the 
activities needed to fabricate new pits, to modify the internal features of existing pits, and to 
recertify or requalify pits.  This process could result in the production of pits that cannot be 
certified.  NNSA intends to produce up to 50 certified pits annually to meet the near-term needs 
of the Stockpile Stewardship Program, and may need to produce more than 50 pits in order to 
obtain 50 certified pits.  The Expanded Operations Alternative in the SWEIS is based on an 
annual production rate of 80 pits per year in order to provide NNSA with sufficient flexibility to 
obtain up to 50 certified pits each year.  NNSA does not believe it would need to produce 80 pits 
per year in order to obtain 50 certified pits.  In any event, the annual production rate of 80 pits 
analyzed in the Expanded Operations Alternative would bound the actual annual production rate 
at LANL.  Although NNSA has proposed further transformation of the nuclear weapons complex 
to achieve its vision for Complex 2030, NNSA has not completed the Complex 2030 SEIS and 
therefore has not made a decision on the configuration of the future Complex, including whether 
to build a consolidated plutonium center or a consolidated nuclear production center, where it 
would be built, the size and design of the facility, or its production level. 

A decision to increase pit production significantly above 20 pits annually would require NNSA to 
issue a new or revised ROD.  Work continues toward implementing the decision to produce 
20 pits per year announced in the 1999 SWEIS ROD.  The current proposal to produce up to 
80 pits per year to obtain up to 50 certified pits per year involves reorganizing operations within 
the Plutonium Facility such that no new building or other addition to the “footprint” of the 
facility would be required.  Available production space within the facility would be used more 
efficiently, and process efficiencies identified since 1999 would be employed.  Some 

                                                 
6   As part of this scaling process, the 1999 SWEIS provided quantitative adjustments of important impacts where possible to 
reflect the differences between an annual production rate of 80 pits (the rate used for that SWEIS’s Expanded Operations 
Alternative) and an annual rate of 20 pits (the rate used for the Preferred Alternative and selected by the 1999 ROD).  Where 
quantitative adjustments were not possible, a qualitative discussion of the important differences in impacts was provided.   
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modifications to equipment arrangements in the Plutonium Facility might also be necessary.  
This approach – using only existing floor space – is not the same as the approaches analyzed in 
the 1999 SWEIS, each of which would have required addition of floor space to the Plutonium 
Facility.  In the new SWEIS, NNSA is reanalyzing the potential environmental impacts of using 
this new approach to obtain 50 certified pits each year by producing up to 80 pits per year as 
outlined in the Expanded Operations Alternative.  As was the case for the impact analysis used in 
the Expanded Operations Alternative in the 1999 SWEIS and the No Action Alternative in the 
Modern Pit Facility EIS, the new SWEIS bases the analysis of impacts for its Expanded 
Operations Alternative on a maximum annual production rate of 80 pits using multiple shifts.  
The No Action Alternative for the SWEIS uses the same scaling process used to develop the 
Preferred Alternative for the 1999 SWEIS. 

NNSA’s Preferred Alternative for the continued operation of LANL is the Expanded 
Operations Alternative.  This alternative includes fabrication of up to 50 certified pits per year 
(80 pits per year using multiple shifts) at the Plutonium Facility Complex in TA-55, as well as 
increased activity levels at certain other Key Facilities (such as the Chemistry and Metallurgy 
Research Replacement Facility) to support this level of pit production.  Proposed increases in 
activity levels would be implemented and new capabilities would be added to existing Key 
Facilities.  Capabilities, activity levels, and projects identified under the No Action Alternative 
that remain unchanged under the Expanded Operations Alternative would continue as described.  
NNSA would undertake activities to facilitate compliance with the Consent Order and 
remediation of the MDAs, as well as other closure and DD&D projects.  The proposed projects 
discussed in Section S.3 of this Summary would proceed, commensurate with funding. 

However, full implementation of the Preferred Alternative may be affected by future 
programmatic decisions.  NNSA has not committed to implementing its decision to construct and 
operate the nuclear facility portion of the Chemistry and Metallurgy Research Replacement 
Facility at LANL pending decisions related to its new Complex 2030 strategy for the nuclear 
weapons complex.  NNSA has, in fact, decided to defer its final decision on how to provide the 
necessary long-term analytical chemistry, materials characterization, and research and 
development capabilities that would be provided by the nuclear facility portion of the Chemistry 
and Metallurgy Research Replacement Facility until the issuance of a ROD for the Complex 2030 
SEIS, expected in late 2008. NNSA may ultimately choose to implement only part of the 
Expanded Operations Alternative contingent on the Complex 2030 strategy. 

Given the uncertainty regarding the nuclear weapons program work that will be assigned to 
LANL in the future, NNSA expects to issue two or more RODs to implement its decisions.  
Decisions relating to site remediation and to DD&D of facilities are expected to be in the first 
ROD based on the SWEIS. Specifically, this includes activities that would facilitate remediation 
of MDAs and other contaminated sites as required by the Consent Order. 

Table S–4 provides a comparison of the principal activities associated with each alternative.  The 
table is divided into three sections to reflect whether the proposed activities involve 
implementation at a site-wide (not associated with a single TA or Key Facility) or TA level, or 
are specific to a Key Facility.  The projects that are the subject of project-specific analyses in the 
SWEIS could occur at any of these levels, and appear in italics in the table to aid in 
identification. 
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Table S–4  Summary of Actions Under Proposed Alternatives a 

Project/Facility Location 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Site-Wide Activities and Projects 

Security Needs Site-wide Complete project related to access 
control stations and realign roadways 
around TA-3. 
Upgrade and replace existing physical 
security system. 
Implement Nuclear Materials Safeguards 
and Security Upgrades Project, Phase II. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus: 
Implement Security-Driven Traffic 
Modifications Project – limit access 
along Pajarito Corridor West; provide 
commuter bus parking lots, shuttle bus 
service, and pedestrian and vehicle 
bridges between TA-63 and TA-35.  
Auxiliary actions include constructing 
2 more vehicle bridges from TA-35 to 
TA-60 and TA-60 to TA-61. 

Remediation 
and Closure 
Activities 

Site-wide  Continue remediation of potential release 
sites. 
Remediate MDA H. 

Same as No Action 
Alternative 

Major Material Disposal Area 
Remediation, Canyon Cleanups and 
Other Consent Order Activities: 
Investigate and remediate potential 
release sites, including MDAs as 
required by the Consent Order. 
Perform environmental monitoring as 
needed to support Los Alamos County 
Landfill closure. 

Land 
Conveyance and 
Transfer  

Site-wide Transfer previously identified parcels of 
LANL land to the Department of the 
Interior in trust for San Ildefonso 
Pueblo, or convey to Los Alamos 
County and New Mexico Department of 
Transportation. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Electrical Power 
System Upgrade 

Site-wide Construct or modify 2 substations. 
Construct or modify 2 power lines. 

Same as No Action 
Alternative 

Same as No Action Alternative  

Wildfire Hazard 
Reduction 

Site-wide 
 

Implement ecosystem-based 
management program for approximately 
10,000 acres (4,000 hectares) through 
forest thinning, construction of access 
roads and fuel breaks, and use of 
prescribed fire. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Flood and 
Sediment 
Retention 
Structures 

Site-wide Remove aboveground portions of the 
Pajarito Canyon flood retention structure 
and TA-18 steel diversion wall. 
Grade streambed and reseed banks. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Trails 
Management 
Program 

Site-wide Repair, maintain, improve or close, as 
necessary, publicly used trails on LANL 
property. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Off-Site Source 
Recovery 
Project 

TA-3, 
TA-18, 
TA-54, 
TA-55 

Continue to receive and store excess 
sealed radiological sources. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus:  
Increase Type and Quantities of 
Sealed Sources Accepted for 
Management. 

Management of 
Construction 
Soils 

TA-16, 
TA-61 

Transport and store up to 150,000 cubic 
yards of soil excavated from Chemistry 
and Metallurgy Research Replacement 
Facility Project, and other construction 
projects at TA-16 or TA-61 borrow 
areas. 

Same as No Action 
Alternative 

Same as No Action Alternative 
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Project/Facility Location 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Technical Area Activities and Projects 

Combustion 
Turbine 
Generators 

TA-3 Install two 20-megawatt combustion 
turbine generators. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Physical 
Science 
Research 
Complex 

TA-3 No activity No activity Construct a new Physical Science 
Research Complex. 

Replacement 
Office Buildings  

TA-3 Construct 3 office buildings. Same as No Action 
Alternative 

Construct up to 9 additional 
Replacement Office Buildings.  

Administration 
Building 

TA-3 Demolish building. Same as No Action 
Alternative 

Same as No Action Alternative 

TA-21 DD&D TA-21 Deactivate tritium facilities followed by 
surveillance and maintenance. 

Same as No Action 
Alternative 

Implement TA-21 Structure 
Decontamination, Decommissioning, 
and Demolition Project. 

Science 
Complex 

TA-62 or 
TA-3 or 
Research 
Park 

No activity No activity Construct and operate a new Science 
Complex. 

Remote 
Warehouse and 
Truck 
Inspection 
Station 

TA-72 No activity No activity Construct and operate a new Remote 
Warehouse and Truck Inspection 
Station. 

Key Facility Activities and Projects 

Chemistry and 
Metallurgy 
Research 
Building 

TA-3 Continue actinide research and 
processing activities, characterization, 
analysis, testing, and fabrication. 
Conduct nonproliferation training. 
Recover, process, and store LANL’s 
highly enriched uranium inventory. 
Complete construction of CMR 
Replacement Facility at TA-55. 

Same as No Action 
Alternative except: 

Nuclear facility 
portion of CMR 
Replacement Facility 
would not be 
constructed. 

Same as No Action Alternative, plus: 
Expand and develop new actinide 
processing and analysis capabilities. 
Increase support to the Off-Site Source 
Recovery Program. 

Sigma Complex TA-3 Conduct research, development, and 
characterization on materials fabrication 
from metals, ceramics, salts, beryllium, 
enriched uranium, depleted uranium, 
and other uranium isotope mixtures. 
Analyze and fabricate tritium reservoirs. 
Fabricate nonnuclear components in 
support of research and development: 
100 hydrotests and 50 joint test 
assemblies. 
Fabricate components for up to 80 pits 
and 50 secondary assemblies per year. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Machine Shops TA-3 Machine, weld, and assemble various 
materials in support of major LANL 
programs and projects, principally 
related to weapons manufacturing. 

Same as No Action 
Alternative 

Same as No Action Alternative  

Material 
Sciences 
Laboratory 

TA-3 Develop and improve materials 
formulation and chemical processing 
technologies, mechanical testing, 
research, synthesis, and characterization. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Nicholas C. 
Metropolis 
Center for 
Modeling and 
Simulation 

TA-3 Conduct high-performance, complex 
computing operations at up to 
50 teraops, using no more than 
7.2 megawatts of electricity. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus:  
Implement Nicholas C. Metropolis 
Center for Modeling and Simulation 
Increase in Level of Operations, using 
up to 15 megawatts of electricity and 
51 million gallons (193 million liters) 
of water per year. 
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Project/Facility Location 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

High Explosives 
Processing 
Facilities 

TA-8, 
TA-9,  
TA-11, 
TA-16, 
TA-22, 
TA-37 

High explosives processing activities 
using approximately 82,700 pounds 
(37,500 kilograms) of explosives and 
2,910 pounds (1,320 kilograms) of mock 
explosives annually. 
Evaluate stockpile returns, develop and 
characterize new materials, and research 
waste treatment methods. 
Fabricate materials and parts. 
Conduct up to 15 safety and mechanical 
tests and support about 100 major 
hydrodynamic tests annually. 
Complete construction of TA-16 
Engineering Complex and remove or 
demolish vacated structures. 

Twenty percent 
reduction in 
activities and 
materials from the 
No Action 
Alternative 

Same as No Action Alternative,  
plus: 
Increase use to 5,000 pounds 
(2,270 kilograms) of mock explosives, 
and conduct up to 500 safety and 
mechanical tests annually. 

High Explosives 
Testing 
Facilities 

TA-15 
with 
firing 
sites in 
TA-14, 
TA-15, 
TA-36, 
TA-39, 
TA-40 

Conduct approximately 
1,800 experiments per year using up to 
6,900 pounds (3,130 kilograms) of 
depleted uranium. 
Conduct explosives experiments and 
studies, dynamic experiments, and 
100 major hydrodynamic tests annually. 
Install dynamic experimentation 
structure at TA-15. 
Complete construction of 15 to 25 new 
structures to replace about 59 structures 
currently used; remove or demolish 
vacated structures. 

Twenty percent 
reduction in 
activities and 
materials from the 
No Action 
Alternative 

Same as No Action Alternative 

Tritium Facility TA-16, 
TA-21 

Perform high-pressure gas fills and 
processing operations for research and 
development and nuclear weapons 
systems. 
Perform ongoing maintenance, testing, 
research and development to maintain 
safety and reliability of gas boost 
systems for nuclear weapons. 
Tritium storage of about 35 ounces 
(1,000 grams). 
Phase out and move tritium activities 
from TA-21; decontaminate buildings. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus: 
Implement TA-21 Structure 
Decontamination, Decommissioning & 
Demolition Project. 

Pajarito Site TA-18 Perform criticality experiments and 
provide training courses. 
Continue Security Category III and IV 
nuclear activities. 
Operate SHEBA in its security 
Category III configuration. 
Develop safeguard instrumentation and 
perform research and development for 
nuclear materials. 
Conduct experiments and activities to 
support NNSA’s Second Line of 
Defense Program, Nuclear 
Nonproliferation Research and 
Development Testing, and Emergency 
Response Program activities. 
Receive and store radiation sources 
retrieved from other locations under the 
Off-Site Source Recovery Project. 

Cease all Security 
Category III and IV 
nuclear activities, 
including SHEBA. 
Institute surveillance 
and maintenance of 
facilities. 
Eliminate Pajarito 
Site as Key Facility. 

Implement TA-18 Closure, Including 
Remaining Operations Relocation and 
Structure Decontamination, 
Decommissioning & Demolition. 
Move Security Category III and IV 
material to other LANL facilities.  
Cease SHEBA activities. 
Eliminate Pajarito Site as Key Facility. 
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Project/Facility Location 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Target 
Fabrication 
Facility 

TA-35 Conduct material sciences, effects 
testing, characterization, and technology 
development for weapons production 
and laser fusion research. 
Provide products for about 12,400 laser 
and physics tests per year. 

Same as No Action 
Alternative 

Same as No Action Alternative 

Bioscience 
Facilities 

TA-43, 
TA-3, 
TA-35, 
TA-46 

Study intact cells, cellular components, 
and cellular systems. 
Characterize and synthesize biomaterials 
and molecules. 
Analyze samples and identify pathogens 
in support of biodefense and national 
security. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus:  
Move selected activities to the new 
Science Complex in TA-62 (or 
Research Park or TA-3). 

Radiochemistry 
Facility 

TA-48 Conduct research, produce medical 
radioisotopes, and support other LANL 
organizations, primarily through 
radiological and chemical analyses of 
samples. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus: 
Perform beryllium dispersion and 
mitigation assessments. 
Implement radioactive atom trapping 
for fundamental and applied research. 
Construct a new Radiological Sciences 
Institute (including Phase I - the 
Institute for Nuclear Nonproliferation 
Science and Technology). 

Waste 
Management 
Operations: 
Radioactive 
Liquid Waste 
Treatment 
Facility 

TA-50 Treat transuranic and low-level 
radioactive liquid wastes generated at 
LANL facilities; manage the final 
disposition of the treated wastes.  
Construct and operate 300,000-gallon 
(1.1-million-liter) influent storage 
facility. 

Same as No Action 
Alternative 

Same as No Action Alternative, plus: 
Treat and manage disposition of about 
66 percent more liquid transuranic 
waste and 25 percent more liquid low-
level radioactive waste. 
Implement the Radioactive Liquid 
Waste Treatment Facility Upgrade 
Project. 

Los Alamos 
Neutron Science 
Center 

TA-53 Operate the 800-million electron volt 
linear accelerator and deliver accelerator 
beam to Areas A, B, and C; Weapons 
Neutron Research Facility; Manuel 
Lujan Center; Dynamic Test Facility; 
and Isotope Production Facility for 
10 months each year. 
Reconfigure beam delivery and support 
equipment to support new facilities, 
upgrades, and experiments. 
Support contained weapons-related 
experiments using small to moderate 
quantities of explosives. 
Install material test station equipment in 
Experimental Area A and construct 
neutron spectroscopy facility within 
existing buildings. 

Shut down 
LANSCE; all 
capabilities would 
cease except 
treatment of 
radioactive liquid 
waste brought from 
the Radioactive 
Liquid Waste 
Treatment Facility.  
Systems would be 
maintained in a 
condition to support 
future restart. 

Same as No Action Alternative, plus: 
Implement LANSCE Refurbishment 
Project for extending reliable 
operation of facility for next 20 to 
30 years. 
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Project/Facility Location 
No Action 
Alternative 

Reduced Operations 
Alternative 

Expanded Operations 
Alternative 

Waste 
Management 
Operations: 
Solid 
Radioactive and 
Chemical Waste 
Facility 

TA-54, 
TA-50 

Characterize, process, store, transport, 
and dispose of radioactive and chemical 
waste generated at LANL, including: 
– Prepare and ship transuranic waste to 

WIPP. 
– Prepare and ship hazardous and 

mixed low-level radioactive waste for 
offsite treatment and disposal. 

– Dispose of low-level radioactive 
waste in TA-54, expanding into 
Zones 4 and 6 as necessary. 

– Receive 5 to 10 shipments annually of 
low-level radioactive waste from 
offsite locations. 

Same as No Action 
Alternative 

Same as No Action Alternative plus: 
Manage additional volumes of 
transuranic and low-level radioactive 
waste.   

Implement Waste Management 
Facilities Transition to include: 
– Construct new TRU Waste Facility 

in TA-50 or TA-63. 
– Construct new access control 

station, low-level radioactive waste 
compactor building, and low-level 
radioactive waste certification 
building in TA-54. 

– Retrieve transuranic waste from 
belowground storage and 
characterize, store, and ship. 

Expand support of Off-Site Source 
Recovery Project. 

Plutonium 
Facility 
Complex 

TA-55 Produce 20 plutonium pits per year and 
disassemble and examine up to 
65 plutonium pits per year. 
Recover, process, and store existing 
plutonium residue inventory. 
Perform plutonium (and other actinide) 
materials research and processing. 
Process up to 900 pounds 
(400 kilograms) of actinides per year 
between TA-55 and CMR Building. 
Provide storage of the LANL special 
nuclear material inventory, mainly 
plutonium. 
Continue research and development on 
other fuels. 
Fabricate and study nuclear fuels for use 
in terrestrial and space power systems, 
and power production reactors. 
Support Off-Site Source Recovery 
Project 

Same as No Action 
Alternative except: 

Produce less than 
20 plutonium pits 
per year. 

Same as No Action Alternative except: 
Produce up to 50 pits per year (80 pits 
using multiple shift operations) with 
minor facility modifications.  
Develop expanded pit disassembly 
capacity. 
Conduct plutonium research, 
development, and support.  
Process 1,800 pounds, (800 kilograms) 
of actinides per year, including 
polishing 460 pounds (210 kilograms) 
of plutonium oxide.  
Implement Plutonium Facility 
Complex Refurbishment Project, 
including major systems repairs and 
replacements to extend reliable 
operation of Plutonium Facility for 
20 to 30 years. 
Construct a TA-55 Radiography 
Facility.  

TA = technical area; MDA = material disposal area; DD&D = decontamination, decommissioning, and demolition; CMR = Chemistry and 
Metallurgy Research; SHEBA = Solution High-Energy Burst Assembly; NNSA = National Nuclear Security Administration; LANSCE = 
Los Alamos Neutron Science Center; WIPP = Waste Isolation Pilot Plant. 
a Italicized entries indicate projects for which project-specific impact analyses are included in the SWEIS. 
 

Alternatives Considered but Not Analyzed in Detail 

Among the comments received during the scoping process and review of the Draft SWEIS were 
suggestions for additional alternatives that should be considered in the SWEIS.  Two 
alternatives, a “Greener Alternative” and a “true No Action Alternative” (or shutdown 
alternative), were suggested. 

A Greener Alternative was evaluated in the 1999 SWEIS, the name and general description of the 
alternative were provided by interested citizens as a result of the scoping process for that 
SWEIS.  This alternative evaluated LANL capabilities existing at that time with an emphasis on 
work performed in support of basic science, waste minimization and treatment, dismantlement of 
nuclear weapons, nonproliferation, and other areas of national and international importance.  
While the Greener Alternative contained components of both the No Action and the Expanded 
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Operations Alternatives evaluated in the 1999 SWEIS, the operational focus was on science, 
waste management, and nuclear weapons dismantlement.  NNSA is not evaluating a similar 
alternative in the SWEIS because, as stated in the 1999 SWEIS ROD (64 FR 50797), a Greener 
Alternative would not support the nuclear weapons mission assigned to LANL.  It should be 
noted, however, that important aspects of the Greener Alternative evaluated in the 1999 SWEIS, 
specifically optimization of work in the field of nonproliferation of weapons of mass destruction, 
as well as enhanced weapons dismantlement work, were incorporated into the No Action 
Alternative analyzed in the new SWEIS.  Other aspects of the Greener Alternative in the 1999 
SWEIS also incorporated into the No Action Alternative of the new SWEIS include enhanced 
research related to national health issues, waste minimization and environmental restoration 
technologies, and international nuclear safety. 

The alternative characterized as a “true No Action Alternative,” in which all operations at LANL, 
including production and testing in support of stockpile stewardship, would cease is not a 
reasonable No Action Alternative.  Thus, NNSA is not analyzing it in the SWEIS.  Ceasing 
operations would result in a loss of support to nonproliferation efforts and research aiding the 
fight against terrorism.  Because these activities are vital to national security and are among the 
major components of the mission assigned to LANL by NNSA, this alternative is not considered 
a reasonable alternative.  The SWEIS updates previous EISs that have provided information 
supporting a number of decisions about operations at LANL.  In such situations, an alternative 
that assumes LANL would cease all mission-related work is not reasonable. 

S.9 Summary of Environmental Consequences 

This section summarizes the impacts analyses performed for the SWEIS to provide an 
understanding of the overall consequences of each of the proposed alternatives and how the 
alternatives compare to each other.  Section S.9.1 presents an overview for each of the resource 
areas, highlighting issues, concerns, or positive impacts.  Table S–5 (located at the end of 
Section S.9.1) summarizes the potential consequences of each alternative by resource area.  
Section S.9.2 is a summary of the cumulative impacts analyses that considers operating LANL in 
the context of other past, present, and reasonably foreseeable actions. 

The Expanded Operations Alternative includes implementation of specific projects evaluated in 
the appendices to the SWEIS.  As discussed in Section S.4, however, the NNSA Administrator 
may make decisions on individual projects or proposed activities rather than making a single 
decision to implement an entire alternative.  While Section S.9.1 summarizes the impacts from 
these projects as part of the Expanded Operations Alternative, Section S.9.3 summarizes the 
environmental consequences of each of the individual proposed projects.  This individual 
treatment is intended to facilitate the decision process by providing an understanding of how each 
of the proposed projects could affect the overall impacts of continued operations at LANL.7  
NNSA plans to implement the actions necessary to comply with the Consent Order regardless of 
whether it implements other actions analyzed in the SWEIS. 

                                                 
7 Possible impacts from a project addressed in the SWEIS to a potential release site covered under the Consent Order would be 
addressed through the accelerated cleanup process described in Section VII.F of the Consent Order. 
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S.9.1 Comparison of Potential Consequences of Alternatives for Continued Operation at 
Los Alamos National Laboratory 

This section focuses on the overall LANL site, providing an overview of impacts for each 
SWEIS alternative and resource area to provide an understanding of the total potential impacts of 
each alternative.  Table S–5, located at the end of this section, compares the environmental 
consequences of the three SWEIS alternatives. 

Land Use 

Under the No Action Alternative, the conveyance of land from LANL to Los Alamos County, 
and the New Mexico Department of Transportation, and transfer of land to the Department of the 
Interior (to be held in trust for the Pueblo of San Ildefonso) would continue.  Of the 4,078 acres 
(1,650 hectares) identified under Public Law 105-119, about 1,820 acres (737 hectares) remain to 
be transferred.  This land conveyance and transfer, and the Power Grid Upgrades Project, could 
impact site and regional land use.  Effects of these actions include reduction in the size of LANL, 
possible changes in offsite land use from development following transfer, loss of recreational 
opportunities, and changes in site land use.  Impacts would be similar under the Reduced 
Operations Alternative.  Under the Expanded Operations Alternative, in addition to the impacts 
of the No Action Alternative, changes to land use could occur as the result of projects such as the 
Replacement Office Buildings Project, Radiological Sciences Institute Project, TA-18 Closure 
Project, MDA Remediation Project,8 Radioactive Liquid Waste Treatment Facility Upgrade 
Project, Waste Management Transition Project, Science Complex Project, Remote Warehouse 
and Truck Inspection Station Project, and Security-Driven Transportation Modifications Project. 
 While actions associated with these projects would in many cases be compatible with existing 
land use plans, there is no provision in the current plans for the new bridge that could be 
constructed over Sandia Canyon under Auxiliary Action B of the Security-Driven Transportation 
Modifications Project.  Although no major changes in land use would occur in most cases, 
environmental remediation occurring for all alternatives could lead to fewer restrictions on land 
use.  The fewest restrictions on land use would occur under the Removal Option for the MDA 
Remediation Project upon completion of remedial actions. 

Visual Environment 

Under the No Action Alternative, possible development following conveyance and transfer of 
land could degrade the views of presently undeveloped areas.  For many projects, impacts to the 
visual environment would be limited to the construction phase.  Once complete, most projects 
would be minimally visible from offsite locations, but more noticeable from closer vantage 
points; however, near views are often restricted to LANL employees.  Under all alternatives, 
environmental remediation activities at some potential release sites could be publicly visible 
while remediation occurs.  Power grid upgrades could adversely impact the views in previously 
undisturbed areas.  Impacts under the Reduced Operations Alternative would be similar to those 
identified for the No Action Alternative.   

                                                 
8 The phrase MDA Remediation Project is used in the SWEIS as a general term for environmental remediation activities under 
the Consent Order, addressing MDAs and other potential release sites. 
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Although in many cases impacts to the visual environment from implementation of the Expanded 
Operations Alternative would be similar those associated with the No Action Alternative, a 
number of proposed projects would cause noticeable changes to the visual environment.  
Capping or removing MDAs under the MDA Remediation Project would temporarily disturb 
areas or involve the use of temporary containment structures that could be visible in some cases.  
MDA Remediation Project activities would increase the visibility of the borrow pit in TA-61; 
and the Security-Driven Transportation Modifications Project would cause the construction of 
roads, parking lots, and new bridges over a site canyon.  Additional visible bridges could be 
constructed over site canyons if the auxiliary actions were selected.  In addition, new buildings 
associated with the Replacement Office Buildings and Science Complex Projects would be 
readily visible from West Jemez or Pajarito Roads.  The new building associated with the 
Remote Warehouse and Truck Inspection Station would be visible from East Jemez Road.  
Establishment of evaporation tanks for final treatment of effluent from the Radioactive Liquid 
Waste Treatment Facility would cause a permanent change to the visual environment in the area 
near the border of TA-52 and TA-5.  There would be a break in forest cover that could be seen 
from areas west of LANL.  The removal of old buildings would enhance the visual environment 
at both TA-18 and TA-21, and the visual environment at TA-21 could further change in the 
longer term if development takes place.  Also, removal of the domes in TA-54 as part of the 
Waste Management Facilities Transition Project would have a beneficial impact on views of the 
site from both near (including the Pueblo of San Ildefonso) and far.  Construction of the TRU 
Waste Facility, however, has the potential to impact the visual environment, including views 
from San Ildefonso Pueblo lands, depending on its location. 

Geology and Soils 

There is little difference in the impacts on geologic resources for the No Action and Reduced 
Operations Alternatives; however, the impacts from the Expanded Operations Alternative would 
be distinctly different.  Under the Expanded Operations Alternative, facility construction and 
DD&D for the following projects would impact geologic materials:  Physical Science Research 
Complex, Replacement Office Buildings, Radiological Sciences Institute, Radioactive Liquid 
Waste Treatment Facility Upgrade, TA-55 Radiography Facility, Science Complex, Remote 
Warehouse and Truck Inspection Station, TA-21 DD&D, Waste Management Facilities 
Transition, and the Security-Driven Transportation Modifications.  A total of approximately 
3.2 million cubic yards (2.5 million cubic meters) of soil and rock would be disturbed if all of 
these projects were implemented. 

In addition, MDA remediation in compliance with the Consent Order would have a major impact 
on geologic resources.  MDA remediation would require 1.2 million to 2.5 million cubic yards 
(0.9 million to 1.9 million cubic meters) of crushed tuff and other materials for 
evapotranspiration covers under the Capping Option, or up to 2.2 million cubic yards (1.7 million 
cubic meters) of backfill and surface materials under the Removal Option.  These geologic 
resources would be available either at LANL or from nearby offsite sources. 

Under all three alternatives, remediation of potential release sites would continue to remove 
existing contaminants from soils and shallow bedrock at LANL.  This impact would be greatest 
under the Expanded Operations Alternative because the largest area and volume of contaminated 
soil would be remediated.  The use of standard construction methods and best management 
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practices would minimize the potential for erosion and release of soils during construction and 
decrease the potential for erosion, slope failure, and contaminant releases after remediation is 
complete. 

Water Resources 

There would be only minor adverse impacts on surface water quality and quantity from the 
No Action Alternative.  There could be significant beneficial impacts on Sandia Canyon if the 
effluent from the Sanitary Wastewater Systems Plant is used as cooling water at the Metropolis 
Center for Modeling and Simulation.  Under the Reduced Operations Alternative, the elimination 
of cooling tower effluent from LANSCE would result in a significant reduction of effluent 
discharge to Los Alamos Canyon.  The Expanded Operations Alternative could have beneficial 
impacts on surface water quality due to the installation of new treatment technologies associated 
with the Radioactive Liquid Waste Treatment Facility Upgrade Project, and the possible 
elimination of the Radioactive Liquid Waste Treatment Facility discharge to Mortandad Canyon 
if the auxiliary action to evaporate treated effluents were implemented.  Complete DD&D of 
TA-21 under the Expanded Operations Alternative would eliminate two industrial effluent 
outfalls, which would have a minor beneficial impact on Los Alamos Canyon.  Environmental 
remediation under all alternatives would have positive impacts on surface water quality; 
implementation of the MDA Remediation Project under the Expanded Operations Alternative 
would have additional beneficial impacts on surface water quality due to the potential removal or 
stabilization of contaminants at the MDAs.  Removal of the flood retention structure in Pajarito 
Canyon under all the alternatives could impact floodplains downstream immediately following 
removal.  None of the alternatives would likely have any other impacts on floodplains. 

There would be no changes in the flow of contaminants to the alluvial or regional groundwater as 
a result of the No Action Alternative, except for that achieved from continuing the environmental 
remediation program that existed before the Consent Order.  Most impacts to groundwater 
resources identified as occurring under the No Action Alternative would also occur under the 
Reduced Operations Alternative.  Long-term impacts might be reduced by elimination of some of 
the canyon outfalls and reduction of water use.  Direct and indirect impacts to groundwater as a 
result of proposed construction and operations under the Expanded Operations Alternative would 
also be similar to those described for the No Action Alternative.  Under the Expanded Operations 
Alternative, water usage would be greater than the range of LANL’s water use over the last 
7 years, but within the range of use over the last 14 years.  Therefore, impacts to the water levels 
in the regional aquifer from withdrawals to supply LANL would be within historical levels.  The 
effects of either an MDA Capping or Removal Option under the Expanded Operations 
Alternative would not appreciably affect the rate of transport of contaminants presently in the 
vadose zone in the near term, but would likely reduce very long-term migration of contaminants 
and corresponding impacts on the environment from wastes present in the MDAs. 

Air Quality 

Nonradiological air pollutant emissions from operations at LANL would continue within the 
limits of the operating air permit under all the alternatives.  Reductions in emissions would occur 
under the Reduced Operations Alternative from reduced high explosives processing and testing, 
from shutdown of LANSCE and the Pajarito Site (TA-18), and a smaller construction scope.  A 
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minor increase in operations emissions could occur under the Expanded Operations Alternative, 
but emissions would remain within the limits of the operating permit.  Increased employment 
under the Expanded Operations Alternative could result in an increase in air pollutant emissions 
from additional vehicles of employees commuting from Santa Fe and Rio Arriba County and 
other locations and waste and materials shipments.  Temporary localized increases in air 
pollutant emissions from construction, DD&D, and remediation activities would occur under all 
alternatives, but under the Expanded Operations Alternative the emissions would be larger.  
These activities could result in exceedances of short-term ambient standards for nitrogen oxides 
and carbon monoxide for some projects where activities are near the site boundary or public 
roads unless these activities are properly controlled.  Appropriate management controls and 
scheduling would be used to minimize impacts on the public and to meet regulatory 
requirements.  Development by others of lands conveyed and transferred could result in air 
quality impacts. 

Radiological air emissions from normal operations under the No Action Alternative would be 
dominated by short-lived gaseous mixed activation products emitted from LANSCE (TA-53).  
Under the Reduced Operations Alternative, a reduction in the activity levels of some Key 
Facilities (including the continued use of the Chemistry and Metallurgy Research Building) and 
the shutdown of LANSCE and the Pajarito Site (TA-18) would greatly reduce the amount of 
radiological air emissions.  Under the Expanded Operations Alternative, some small increases in 
radiological air emissions compared to the No Action Alternative would result from increased 
LANL activities and the operation of new facilities.  These emissions would be dominated by 
operations at LANSCE.  There could be temporary additions to radiological air emissions if the 
New Mexico Environment Department selects exhumation as the corrective measure for any of 
the MDAs. 

Noise 

Under the No Action Alternative, noise impacts from operations at LANL would be similar to 
the impacts from recent operations, including noise from explosives testing and traffic.  
Construction, DD&D, and remediation activities would result in a minor increase in offsite noise 
impacts to the public from equipment use and traffic under the No Action and Reduced 
Operations Alternatives.  Under the Reduced Operations Alternative, however, a minor reduction 
in explosives testing noise would occur, as well as a minor decrease in construction and DD&D 
noise impacts compared to the No Action Alternative.  Under the Expanded Operations 
Alternative, minor to moderate increases in traffic noise could occur from changes in traffic 
patterns due to increased construction, MDA remediation, DD&D activities, and increased 
employment at LANL.  In addition, increased equipment-related noise impacts would occur from 
additional construction, DD&D, and MDA remediation activities.  Activities near the site 
boundary or increases in truck traffic noise under various MDA remediation options could result 
in some public annoyance.  Development by others of lands conveyed and transferred could also 
result in noise impacts. 

Ecological Resources 

Under the No Action Alternative, a number of actions would result in impacts on ecological 
resources.  For example, conveyance of land to the county could result in the loss of 770 acres 
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(312 hectares) of habitat through possible future development.  Therefore, impacts such as loss 
and displacement of wildlife would take place.  The Wildfire Hazard Reduction Program would 
have short-term adverse impacts on wildlife due to activities such as tree trimming, but would 
produce long-term benefits from returning the forest to a condition similar to that which existed 
in the past.  Increased forest health could also benefit the Mexican spotted owl at LANL and 
across the region.  Impacts from the Reduced Operations Alternative generally would be similar 
to the No Action Alternative. 

Under the Expanded Operations Alternative, however, impacts on ecological resources would be 
larger than those of the No Action Alternative.  A number of projects could impact habitat and 
wildlife.  Those impacts mostly would be temporary disturbances during construction and 
demolition; however, if all of the proposed projects were implemented, up to about 170 acres 
(69 hectares) of habitat would be lost; borrow pit expansion, if required, would disturb additional 
acreage.  Most habitat loss would be associated with the Security-Driven Transportation 
Modifications Project (30 acres [12 hectares] and its two auxiliary actions (91 acres 
[37 hectares]).  Temporary disturbances to habitat and displacement of wildlife could occur from 
environmental remediation under all alternatives; however, because material disposal areas are 
mostly grassy, open areas, temporary habitat disturbances associated with the MDA Remediation 
Project under the Expanded Operations Alternative would be mostly associated with remediation 
support activities such as operation of temporary storage areas for capping materials.  
Withdrawal of crushed tuff from the TA-61 borrow pit to support MDA remediation may cause 
loss of habitat at the borrow pit for the Mexican spotted owl; Section 7 consultation with the 
U.S. Fish and Wildlife Service would be required. 

Impacts to the Mexican spotted owl, bald eagle, and southwestern willow flycatcher were 
evaluated in a biological assessment prepared by DOE (LANL 2006b).  This biological 
assessment determined that activities associated with many projects may affect, but were not 
likely to adversely affect, these species.  Regarding the Security-Driven Transportation 
Modifications Project, the U.S. Fish and Wildlife Service determined that provided that 
reasonable and prudent measures are taken, construction of a span bridge over Ten Site Canyon 
would not result in adverse affects to the Mexican spotted owl.  Further consultation would be 
needed, however, if a land bridge was to be used.  A determination of potential impacts from 
construction of the auxiliary action bridges associated with the Security-Driven Transportation 
Modifications Project could not be made because bridge locations and final designs were not 
known.  Thus, further consultation with the U.S. Fish and Wildlife Service would be required 
prior to bridge construction.  Depending on where the TRU Waste Facility would be located, 
consultation could be required prior to building this facility since construction could affect both 
core and buffer habitat of the Mexican spotted owl. 

Human Health 

None of the alternatives would result in an increase in latent cancer fatalities (LCFs) in the 
population; and all doses estimated for the maximally exposed individual (MEI), a hypothetical 
individual located at the site boundary, would meet the regulatory limit of 10 millirem per year 
(40 CFR Part 61.92).  Under the No Action Alternative, radiological air emissions from 
LANSCE (TA-53) would be responsible for over 70 percent of the estimated population dose of 
30 person-rem per year; emissions from the firing sites (TA-15 and TA-36) would contribute 
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approximately 20 percent.  Under the No Action Alternative, the dose to the MEI would be about 
7.8 millirem per year, with 7.5 millirem attributable to emissions from LANSCE.9  Under the 
Reduced Operations Alternative, estimated annual doses to the population and the MEI would be 
reduced by approximately 80 percent and 90 percent, respectively, compared to the No Action 
Alternative.  This reduction would largely be due to the shutdown of LANSCE, along with minor 
reductions from termination of operations at the Pajarito Site, lower levels of high explosives 
processing and testing, and continued use of the Chemistry and Metallurgy Research Building.  
Under the Expanded Operations Alternative, there would be small increases in emissions from 
the Plutonium Facility Complex from increased pit manufacturing activity and reduced emissions 
from the Pajarito Site and TA-21, which would result in slight increases in the estimated doses to 
the public and the MEI from routine operations compared to the No Action Alternative.  In 
addition, there could be temporary increases in offsite doses if the Removal Option were 
implemented for MDA cleanup.  The annual population dose could increase by about 20 percent 
to approximately 36 person-rem per year, and the MEI dose could increase by about 5 percent to 
approximately 8.2 millirem per year. 

On an individual worker basis, impacts to worker health would be the same across all 
alternatives.  Application of procedures designed to ensure safe worker environments would 
control exposure to radiation, chemicals, and biological agents.  Individual radiation doses would 
be maintained below the DOE limit of 5 rem per year, with a goal of limiting the dose to 2 rem 
per year from external exposure.  Under normal operating conditions, no adverse effects from 
chemical or biological exposures would be expected. 

The collective dose for workers would be about 280 person-rem per year under the No Action 
Alternative.  Under the Reduced Operations Alternative, the dose would drop to 257 person-rem 
annually due to the cessation of TA-18 activities and the shutdown of LANSCE.  Under the 
Expanded Operations Alternative, collective doses would differ depending on the actions taken 
to remediate the MDAs.  If the MDA Capping Option were implemented, the collective dose 
would be about 407 person-rem per year.  This increase in dose over the No Action Alternative is 
primarily associated with manufacturing up to 80 pits per year at the Plutonium Facility 
Complex.  If the MDA Removal Option were implemented, waste in the MDAs would be 
removed rather than capped in place.  In this case, the collective dose would be about 
543 person-rem annually.  The annual average worker dose contributed by the MDA 
Remediation Project alone would range from about 1 (MDA capping) to 137 (MDA removal) 
person-rem. 

Cultural Resources 

Under the No Action Alternative, potential impacts to cultural resources include conveyance or 
transfer of lands containing cultural resources from DOE.  Further, there is potential for damage 
to these resources from development and for adverse effects on historic buildings from 
demolition and remodeling.  From a positive standpoint, the Trails Management Program could 
enhance cultural resource protection by limiting public access to certain trails or trail segments.  
Documentation could be required to resolve possible adverse effects from demolishing and 
                                                 
9 Administrative controls established at LANSCE to regulate beam operations as emissions levels increase require operational 
changes to prevent the generation of excessive radioactive air emissions, so that the maximum dose to the LANL site-wide MEI 
from air emissions at LANSCE is 7.5 millirem per year or less. 
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remodeling historic buildings involved in high explosives processing and testing.  Impacts from 
the Reduced Operations Alternative generally would be similar to those described for the 
No Action Alternative.   

Under the Expanded Operations Alternative, many impacts would also be similar to those that 
would occur under the No Action Alternative.  In general, individual projects would have a 
minimal potential for impacting archaeological resources because most projects would not be 
located in the immediate area of archaeological sites; however, the proposed TRU Waste Facility 
has the potential to directly impact archaeological resources depending on its location, which has 
yet to be determined.  Potentially affected resources would be protected by LANL requirements 
for protecting sensitive areas.  Additionally, the implementation of LANL requirements would 
ensure that any proposed demolition or modification of existing historic buildings and structures 
would be in keeping with A Plan for the Management of Cultural Heritage at Los Alamos 
National Laboratory, New Mexico (LANL 2006a).  If the auxiliary actions to build bridges across 
canyons as part of the Security-Driven Transportation Modifications Project were implemented, 
certain traditional cultural properties could be adversely affected.  Also, the proposed TRU 
Waste Facility has the potential to impact the view from traditional cultural properties if 
constructed within certain locations of the Pajarito Road corridor.  Removal of the domes from 
Area G of TA-54 as part of the Waste Management Facilities Transition Project, however, would 
have a positive effect on views from Pueblo of San Ildefonso lands. 

Possible impacts to cultural resources from environmental restoration would be reviewed for all 
potential release sites and protective measures taken as needed.  There would be no direct 
impacts to cultural resources from either capping or removing material disposal areas under the 
Expanded Operations Alternative.  Any temporary support areas needed for MDA remediation 
would be located and operated to be protective of cultural resources. 

Socioeconomics 

Under the No Action Alternative, no change in the socioeconomic impacts on the region from 
those currently being observed would be expected.  As a major employer, LANL provides large 
socioeconomic contributions to the region.  Impacts from the Reduced Operations Alternative 
would be similar to those associated with the No Action Alternative.  Under the Reduced 
Operations Alternative, however, direct employment at LANL would be expected to decrease by 
about 3.7 percent (500 jobs) due to the closure of LANSCE, the reduction in high explosives 
processing and testing, and the cessation of TA-18 activities.  This decrease in LANL 
employment would also be expected to indirectly result in additional job losses in the region.  
The combined loss of employment due to both direct and indirect job losses would be 
approximately 1,030 positions, but these losses are not expected to have a major adverse impact 
on the regional economy because the losses would be small in comparison to the total 
employment base for the region (less than 1 percent).   

Under the Expanded Operations Alternative, jobs would be added at LANL to support the 
increased workload.  It is projected that, compared to the 2005 level, up to 600 jobs by 2007 and 
1,890 jobs by 2011 would be added at LANL, in addition to 640 indirect jobs by 2007 and 2,000 
indirect jobs by 2011.  Although the addition of these positions would be beneficial from an 
economic standpoint, the influx of workers would place demands on the regional infrastructure in 
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terms of additional housing needs, schools, and community services.  There is currently a 
housing shortage in Los Alamos County, although the county is planning for additional housing 
that could allow more employees to live within its borders.  Rio Arriba and Santa Fe counties 
also would be expected to grow as a result of LANL employment increases.  Considering that 
LANL positions are some of the highest paying positions in the region, the benefits associated 
with these positions in terms of increased revenues and taxes should more than offset any 
drawbacks.  This is especially true in light of regional growth projections that show the region 
growing at a rate in line with LANL’s projected growth rate under the Expanded Operations 
Alternative. 

Infrastructure 

Utility infrastructure demands for electricity, natural gas, and water are projected to increase in 
the LANL region of influence through 2011 regardless of the alternative selected in the SWEIS, 
mainly due to increasing demands among other Los Alamos County users who rely upon the 
same utility systems as LANL.  Total projected utility infrastructure requirements are 
summarized for LANL operations and for other Los Alamos County users in Table S–5.  Under 
the No Action Alternative, the total energy and peak load requirements would be about 
49 percent and 74 percent, respectively, of the capacity of the power pool serving the Los Alamos 
area.  Natural gas requirements and water requirements respectively would be about 27 percent 
and 90 percent of system capacity.  For the Reduced and Expanded Operations Alternatives, 
respectively, projected electricity requirements would be about 39 and 63 percent of capacity, 
peak load demand would be about 54 percent and 96 percent of capacity, natural gas 
requirements would be about 27 percent and 29 percent of capacity, and water requirements 
would be about 85 percent and 98 percent of capacity.  Projections for natural gas demand show 
less variation across the alternatives because the demand is controlled mainly by space heating 
requirements, which are affected less than other utilities by operational levels.  LANSCE 
operations have a major effect on LANL’s demand for water and electricity.  LANSCE has 
historically accounted for as much as 25 percent of total water demand and 50 percent of 
electrical demand at LANL. 

Under the Expanded Operations Alternative, peak load demand would approach the capacity of 
the Los Alamos Power Pool.  Similarly, the water demand under the Expanded Operations 
Alternative could approach the Los Alamos Water Supply System’s available water rights.  This 
potential exists because of the projected infrastructure requirements for increased operations at 
LANL and the forecasted demands of other non-LANL users in Los Alamos County.  
Completion of a new transmission line and other upgrades, however, would reduce any concerns 
about peak load capacity.  Also there are plans to install a second new combustion turbine 
generator at the TA-3 Co-Generation Complex, if needed.  The second generator would add an 
additional 20 megawatts (175,200 megawatt-hours) of generating capacity.  As for future water 
needs, Los Alamos County, as owner and operator of the Los Alamos Water Supply System, is 
currently pursuing use of the San Juan-Chama Transmountain Diversion Project to secure 
additional water for its customers, including LANL.  This would supply the Los Alamos area 
with up to an additional 391 million gallons (1,500 million liters) of water per year, an increase 
in capacity of approximately 20 percent. 
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Waste Management 

Under the No Action Alternative, waste management impacts from LANL operations would 
remain within the capacity of LANL’s infrastructure.  Most wastes, with the exception of low-
level radioactive waste, would be disposed of offsite at facilities designed for specific categories 
of wastes.  The expansion into TA-54, Area G, Zones 4 and 6 as necessary, would provide onsite 
disposal capacity for low-level radioactive waste from operations through 2016 and beyond.  Due 
to the uncertainties of predicting environmental remediation wastes, variances from projections 
are likely in future years.  The waste management infrastructure at LANL would be adequate, in 
terms of staffing and facilities, to manage the quantities of waste expected to be generated under 
the No Action Alternative. 

Under the Reduced Operations Alternative, waste management impacts from LANL operations 
would be similar to those under the No Action Alternative, with some reductions in waste 
quantities from operations due to the closure of LANSCE and the Pajarito Site, and reduced 
operational levels at the high explosives facilities, and a smaller construction scope.  Although 
some reductions in operational waste volumes are expected, continued generation of low-level 
radioactive waste would be expected to result in the expansion of future disposal operations into 
Zone 4.  Wastes generated by environmental restoration and DD&D activities would be expected 
to be the same as those generated under the No Action Alternative.  The LANL waste 
management infrastructure would be capable of managing the projected quantities.  

The Expanded Operations Alternative includes implementing a large number of projects 
involving major construction and DD&D, as well as increases in operation levels at a number of 
Key Facilities, so larger volumes of all waste types would be generated than under the other 
alternatives.  Retrieval and processing of transuranic waste stored below grade in Area G of 
TA-54 would also generate additional volumes of transuranic and low-level radioactive waste.  
To accommodate the processing and storage of legacy and newly generated transuranic waste 
from LANL operations, NNSA is proposing to install and operate additional waste management 
equipment and facilities, and upgrade existing processes. 

Full implementation of the MDA Removal Option is conservatively estimated to generate about 
1.1 million cubic yards (840,000 cubic meters) of low-level radioactive waste and 22,000 cubic 
yards (17,000 cubic meters) of transuranic waste that had been buried by DOE generally before 
1970.  Final waste volumes may be smaller than the maximum volumes analyzed in the SWEIS 
because waste generation is dependent on future regulatory decisions by the New Mexico 
Environment Department.  In addition, the estimates are based on the volume of waste as 
excavated (including soil) and the removal of all major MDAs; no credit has been taken for 
waste volume reduction techniques such as sorting. 

Onsite disposal capacity for low-level radioactive wastes may be sufficient, depending upon the 
actual volumes generated by remediation; disposal capacity would be supplemented by offsite 
facilities if needed.  The transportation analysis includes the impacts of shipping all low-level 
radioactive wastes off site.  In the SWEIS, it is assumed that the transuranic waste would be 
disposed of at WIPP.  WIPP disposal capacity is expected to be sufficient for disposal of all 
retrievably stored waste and all newly generated transuranic waste from the DOE Complex over 
the next few decades, but not sufficient for this waste plus all transuranic waste buried before 
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1970 across the DOE Complex (63 FR 3624).  Decisions about disposal of transuranic waste 
from full removal of LANL MDAs, if generated, would be based on the needs of the entire DOE 
Complex.  Any transuranic waste that may be generated at LANL and lacking disposal capacity 
would be safely stored until disposal capacity becomes available. 

Transportation 

Under all alternatives, radioactive, hazardous, and commercial materials would be transported 
onsite and to and from various offsite locations.  The evaluation of impacts in the SWEIS focuses 
on repeated shipments of materials to and from offsite locations.  The specific locations analyzed 
were the Pantex Plant in Texas, the Y-12 Complex and Oak Ridge National Laboratory in 
Tennessee, the Lawrence Livermore National Laboratory in California, the Nevada Test Site in 
Nevada, and the Savannah River Site in South Carolina for transport of special nuclear material 
(such as plutonium, highly enriched uranium [mainly uranium-235], and uranium-233); WIPP in 
New Mexico for the transport of transuranic wastes; the Nevada Test Site and a commercial 
disposal site for low-level radioactive wastes; and multiple locations for disposal of hazardous 
and nonhazardous waste materials. 

It is unlikely that transportation of radioactive materials under any of the alternatives would 
cause a fatality as a result of radiation either from incident-free operations or postulated 
accidents.  The highest risks to the public would result from the Expanded Operations 
Alternative if all of the large MDAs were exhumed under the MDA Remediation Project and the 
Nevada Test Site was the main option for disposal of low-level radioactive waste.  This 
alternative could result in about 122,440 shipments of radioactive materials (both special nuclear 
material and radioactive waste).  It is estimated that there could be about three fatalities from 
nonradiological traffic accidents associated with the transportation activities required to 
implement this alternative. 

All trucks carrying radioactive materials to or from LANL would travel the section of road from 
LANL to Pojoaque; many of these trucks would also travel the section of road from Pojoaque to 
Santa Fe.  The radiological risks to the population along these two sections of road are very small 
under all alternatives.  The nonradiological accident risks (the potential for fatalities as a direct 
result of traffic accidents) are greater than the radiological risks; however, even under the 
scenario involving the largest amount of transportation, the Expanded Operations Alternative 
with the MDA Removal Option, no fatalities would be expected along these routes. 

Local traffic flows would be expected to remain at current levels under the No Action Alternative 
because employment would stay at current levels.  Under the Reduced Operations Alternative, 
traffic through LANL would decline by about 4 percent, mainly as a result of the projected 
decrease in employment.  Under the Expanded Operations Alternative, traffic would be expected 
to increase by up to 18 percent (averaged across all LANL entrances) due to the projected 
increases in employment and construction, DD&D, and remediation activities.  Transportation of 
waste and fill material by truck for DD&D and MDA remediation could accelerate wear on local 
roads and exacerbate traffic problems. 
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Environmental Justice 

Executive Order 12898 (Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations) requires every Federal agency to analyze whether its 
Proposed Actions and alternatives would have disproportionately high and adverse impacts on 
minority or low-income populations.  Based on the impacts analysis, NNSA expects no high and 
adverse impacts from the continued operation of LANL under any of the alternatives.  For all 
alternatives the radiological dose from emissions associated with normal operations are slightly 
lower for members of Hispanic, Native American, total minority, and low-income populations 
than for the members of the population that are not in these groups.  The maximum annual dose 
for the average member of any of the minority or low-income populations was 0.092 millirem 
compared to a dose of 0.10 millirem for a member of the general population and a dose of 
0.11 millirem for a member of the population that does not belong to a minority or low-income 
group. 

NNSA also analyzed human health impacts from exposure through special pathways, including 
subsistence consumption of native vegetation (pinyon nuts and Indian Tea [Cota]), locally grown 
produce and farm products, groundwater, surface waters, fish (game and nongame), game 
animals, other foodstuffs and incidental consumption of soils and sediments (on produce, in 
surface water, and from ingestion of inhaled dust).  The special pathways could be important to 
the environmental justice analysis because some of these pathways may be more important or 
viable for the traditional or cultural practices of members of minority populations in the area.  
Analyses, however, show that the human health impacts associated with these special pathways 
would not present disproportionately high and adverse impacts to minority or low-income 
populations. 

Facility Accidents 

There is little difference among the alternatives for the maximum potential wildfire, seismic, or 
facility accident at LANL because actions under each alternative do not, for the most part, affect 
the location, frequency, scenario, or material at risk of the postulated accidents. 

In 2000, the Cerro Grande Fire burned a heavily forested canyon area to within about 0.75 miles 
(1.2 kilometers) of the waste storage domes in TA-54, but none were burned and there were no 
radiological releases from domes.  Additional fuel reduction has been conducted since the Cerro 
Grande Fire, both to the vegetation surrounding the TA-54 area and within the domes themselves 
(for example, wooden pallets have been replaced with metal pallets), to further decrease the 
potential for a waste storage dome fire occurring as a result of a site wildfire.  In the event of a 
wildfire that impacted LANL, burned the waste storage domes at TA-54, and caused their 
contents to be released to the environment, the radiological releases from those waste storage 
domes would dominate the potential impacts to LANL workers and to the public from the fire.  
Should such an accident scenario occur in which the contents of the waste storage domes actually 
caught on fire and burned, the MEI would likely develop a fatal cancer during his or her lifetime 
and an additional 55 LCFs could be expected in the general area population.  Any onsite worker 
located within 110 yards (100 meters) of the facility during such an accident would likely 
develop a fatal cancer during his or her lifetime.  Taking into account the frequency of 
occurrence, the annual risks are estimated to be about 1 chance in 20 of an LCF for the MEI or 
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for an onsite worker and an additional 3 (calculated value of 2.7) LCFs in the offsite population.  
These risks assume that workers and members of the public do not take evasive action in the 
event of a wildfire.  It is likely that workers and the public would be evacuated, as happened 
during the Cerro Grande Fire.  These risks would decrease as transuranic waste is removed from 
the domes and transported to WIPP for disposal.  In terms of chemical risks from a wildfire, the 
accidental release of formaldehyde from the Bioscience Facilities in TA-43 would expose the 
public and noninvolved workers to the greatest risks, similar to those associated with a seismic 
event, as discussed below. 

The seismic event that presents the largest risk to the public would be a postulated Performance 
Category-3 earthquake with a frequency of once every 2,000 years (Seismic 2 scenario). If this 
accident were to occur, there would be widespread damage at LANL and across the region 
resulting in a large number of fatalities and injuries unrelated to LANL operations.  Facilities at 
LANL would be affected and the public and workers at the site would be exposed to increased 
risks from both radiological and chemical releases.  In the event of such a seismic accident, the 
MEI would have an increased lifetime risk of an LCF of 0.55 (1 chance in 1.8) and an additional 
22 LCFs could be expected in the population; a noninvolved worker 110 feet (100 meters) from 
certain failed buildings would likely develop an LCF.  Taking into account the likelihood of 
occurrence, the annual risks from a seismic event are estimated to be 1 chance in 3,600 for an 
MEI, and zero (0.009) additional LCFs in the offsite population.  The largest chemical risk from 
such an event would result from a formaldehyde release from the Bioscience Facilities in TA-43, 
leading to life-threatening concentrations at the locations for the noninvolved worker and the 
nearest MEI.  The seismic event that presents the largest risk to workers is a Performance 
Category-2 earthquake with a frequency of once every 1,000 years (Seismic 1 scenario).  The 
annual risk to the noninvolved worker would be an increased lifetime risk of an LCF of 0.001 or 
1 in 1000. 

The seismic accident scenarios (Seismic 1 and 2) analyzed in the SWEIS are based on the 
Seismic Hazards Evaluation of the Los Alamos National Laboratory (February 24, 1995).  The 
1995 study concluded that a seismic event characterized by a peak horizontal ground acceleration 
of 0.22g (0.22 times the acceleration due to gravity) had an estimated annual probability of 
exceedance of 0.001 (1 in 1,000).  The study also showed that the more severe seismic event 
characterized by a peak ground acceleration of 0.31g had an estimated annual probability of 
exceedance of 0.0005 (1 in 2,000).  An updated probabilistic seismic hazard analysis that 
provides an improved understanding of the seismic characteristics of LANL was completed in 
2007 (LANL 2007).  The new study indicates that the seismic hazard is higher than previously 
understood; that is, the likelihood of earthquakes capable of producing strong ground shaking at 
the LANL site is greater than previously estimated.  For example, the annual probabilities of 
exceedance for the previously analyzed peak ground accelerations are now estimated to be about 
1 in 700 rather than 1 in 1000 and 1 in 1,250 rather than 1 in 2,000.  Using the assumptions 
inherent in the accident source terms developed for the SWEIS Seismic 1 and 2 accident 
scenarios, the most conservative effect on accident risks would be an increase of 50 percent and 
60 percent, respectively.  This results in a maximum risk of an LCF of 1 chance in 8,300 for the 
MEI, 1 chance in 700 for the noninvolved worker, and zero (0.0077) additional LCFs in the 
offsite population for the Seismic 1 accident.  For the Seismic 2 accident, the maximum risks of 
an LCF for the MEI and noninvolved worker, are 1 chance in 2,200 and 1 chance in 1,250, 
respectively; no (0.014) additional LCFs would be expected in the offsite population. 



Summary 
 
 

 
7/9/2007 Concurrence Draft S-65 

Just as the updated probabilistic seismic hazards analysis used new data and advanced methods 
to calculate LANL seismic hazards, revised structural analysis tied to damage states credited in 
the safety assessments will be used to update the seismic structural integrity evaluation of LANL 
facilities. The effect of the higher values of peak horizontal ground acceleration on calculated 
seismic accident consequences and risks will be analyzed in future LANL facility safety analyses 
and incorporated as appropriate into future LANL NEPA documents.  NNSA and the LANL 
contractor will undertake an evaluation of LANL facility performance in terms of the updated 
seismic hazard information.  Until that revised analysis is completed, operations would be 
authorized based on NNSA approval of a contractor-prepared justification for continued 
operation. 

Under all alternatives, the facility accident with the highest radiological risk to the offsite 
population would be a lightning strike fire at the Radioassay and Nondestructive Testing Facility. 
If this accident were to occur, there could be six additional LCFs in the offsite population.  Under 
the Expanded Operations Alternative, if the Chemistry and Metallurgy Research Building fire 
involving sealed sources were to occur, the consequence to the offsite population would be 
greater (seven LCFs) than that of the Radioassay and Nondestructive Testing Facility lightning 
strike fire; however, the estimated frequency is much less.  Also, the consequences of that 
accident are based on a conservative assumption that the entire inventory of radiological material 
allowed in the Chemistry and Metallurgy Research Building is dedicated to a single isotope 
contained in sealed sources. 

Under all alternatives, the individual facility accident with the highest estimated consequences to 
the MEI and noninvolved workers would be a fire at a waste storage dome in TA-54. If this 
accident were to occur, an LCF in a noninvolved worker located about 110 yards (100 meters) 
from the site of the accident would be likely, and there would also be a 0.50 likelihood (1 chance 
in 2) of an LCF to the MEI, assumed to be present at the nearest site boundary for the duration of 
the accident release. 

Taking into account the frequency of the postulated accidents, the estimated highest risk accident 
would be a lightning strike fire at the Radioassay and Nondestructive Testing Facility.  The 
relatively large risk of the accident is due to the conservative assumption that any lightning strike 
at the Radioassay and Nondestructive Testing Facility has sufficient energy and occurs at a 
location that results in a building fire and concomitant source term.  The increased risk of an LCF 
for this accident would be 0.06 (about 1 chance in 16) for the MEI, 0.12 (about 1 chance in 8) for 
the noninvolved worker,10 and 0.8 for the offsite population (a risk of 1 LCF occurring in the 
population over approximately 1.3 years of operation). 

For chemical accident risks, the facility accident with the largest risk to the public is a selenium 
hexafluoride release from TA-54.  There is an annual risk of about 1 chance in 240 that members 
of the public could receive life-threatening exposures from this accident.  For a chlorine gas 
release outside of TA-55, there is an annual risk of about 1 chance in 15 that noninvolved 
workers could receive a life-threatening exposure to this chemical from an accident.  There is a 
great deal of uncertainty regarding how much and which chemicals were disposed of in the 

                                                 
10 The lightning strike fire at the Waste Characterization, Reduction, and Repackaging Facility has a slightly higher risk for the 
noninvolved worker; an increased risk of an LCF of 0.14 (1 chance in 7) per year. 
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MDAs.  The MDA closest to the public (and thus with the potentially greatest impacts on the 
public), MDA B, was chosen to bound the chemical accident impacts for MDA cleanup.  Two 
chemicals, sulfur dioxide (a gas) and beryllium (assumed to be in powder form), were chosen 
based on their respective hazards to bound the impacts of chemicals possibly disposed of in the 
MDAs.  Both of these chemicals, if present in the quantities assumed, would dissipate to below 
life-threatening concentrations very close to the release point, but would continue to present a 
risk to the public due to the short distance to the nearest public access point for MDA B. 

Substantive details of terrorist attack scenarios and security countermeasures are not released to 
the public because disclosure of this information could be exploited by terrorists to plan 
attacks.  Depending on the malevolent, terrorist, or intentionally destructive acts, impacts may be 
similar to or would exceed bounding accident impact analyses prepared for the SWEIS.  A 
separate classified appendix to this Final SWEIS has been prepared that evaluates the underlying 
facility threat assumptions with regard to malevolent, terrorist, or intentionally destructive acts.  
These data provide the Federal Manager with information upon which to base, in part, his or her 
decisions supported by the SWEIS. 
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Table S–5  Summary of Environmental Consequences by Resource Area 
 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 

Land Use 
 Land Conveyance and Transfer 

- The remaining 1,820 acres (737 hectares) of 
the 4,078 acres (1,650 hectares) of land 
identified per Public Law 105-119 would be 
conveyed or transferred. 

- Development may occur on up to 826 acres 
(334 hectares). 

- Potential introduction of incompatible land 
uses. 

- Loss of recreational opportunities. 

Electrical Power System Upgrades 
- 473 acres (191 hectares) affected by 

upgrades. 
- Project generally compatible with existing 

land use. 

Same as No Action Alternative.  Same as No Action Alternative, plus: 

MDA Remediation Project 
- Fewer restrictions on land use for Removal Option than for the 

Capping Option.   
- No major changes in land use designations in most cases 

because surrounding land uses would retain their current 
classification. 

Security-Driven Transportation Modifications Project 
- Most development would not conflict with current land use 

designations. 
- Auxiliary Action A - Within scope of current land use plans. 
- Auxiliary Action B - Partially within scope of current land use 

plans.  Current plans, however, contain no provision for a 
bridge over Sandia Canyon. 

Replacement Office Buildings Project 
- 13 acres (5.3 hectares) of undeveloped land in TA-3 would be 

developed consistent with a change in future land use from 
Reserve to Physical/Technical Support. 

TA-18 Closure Project 
- Possible change in land use designation of TA-18 to Reserve 

after DD&D of the Pajarito Site. 

TA-21 Structure DD&D Project 
- Future LANL development could negate the proposed change 

in land use from the current designation to Reserve. 

Radiological Sciences Institute Project 
- 12.6 acres (5.1 hectares) of undeveloped land at or near 

TA-48 would be developed consistent with land use plans. 

RLWTF Upgrade Project 
- Up to 4 acres (1.6 hectares) of undeveloped land near the 

border of TA-5 and TA-52 could be developed for evaporation 
tanks. 

Science Complex Project  
- 5 acres (2 hectares) of undeveloped land at or near TA-62 

would be developed; 15.6 acres (6.3 hectares) could undergo a 
change in land use plans to Experimental Science. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
Remote Warehouse and Truck Inspection Station Project 
- 4 acres (1.6 hectares) of undeveloped land in TA-72 would be 

developed with a change in land use plans to 
Physical/Technical Support. 

Waste Management Facilities Transition Project 
- Up to 7 acres (2.8 hectares) of undeveloped land could be 

disturbed that could result in a change in land use designation. 

Visual Environment 
 Land Conveyance and Transfer 

- Development could degrade views of 
presently undeveloped tracts. 

Electrical Power System Upgrades 
- Short-term visual impacts during 

construction. 
- Adverse visual impact in undisturbed areas. 
- No overall change in view from Bandelier 

National Monument. 

Wildfire Hazard Reduction Program 
- Forest would appear more park-like. 
- Some LANL facilities would be more 

visible. 

Disposition of Flood Retention Structures 
- Temporary impacts during removal if 

staging areas are located near Pajarito 
Road. 

Temporary impacts during construction of 
the CMRR Facility at TA-55. 

Temporary impacts during construction of 
replacement or new buildings and long-term 
enhancement of visual environment from 
removal of old buildings for the following 
projects: 

- High Explosives Processing Facilities, and  
- High Explosives Testing Facilities. 

 

 

Same as No Action Alternative. 

 

Same as No Action Alternative, plus: 

MDA Remediation Project 
- Temporary visual impacts during MDA capping or removal. 
- Borrow pit in TA-61 would become more visible due to the 

large quantities of material needed under both options.  

Security-Driven Transportation Modifications Project 
- Temporary impacts during construction. 
- Pronounced impacts due to parking lots, as well as vehicle 

and pedestrian bridges, especially for auxiliary actions 
involving bridges across canyons. 

Physical Science Research Complex 
- Temporary impacts during construction. 
- New structures would blend with other TA-3 construction. 
- Appearance of TA-3, TA-35, and TA-53 would improve with 

demolition of vacated structures. 

Replacement Office Buildings Project 
- Temporary impacts during construction. 
- New buildings and parking lot would be visible from West 

Jemez Road and Pajarito Road. 

TA-18 Closure Project 
- Temporary impact from demolition of Pajarito Site facilities 

at TA-18. 
- Long-term enhancement of visual environment as area is 

restored to more natural appearance. 

TA-21 Structure DD&D Project 
- Enhancement of visual environment from the removal of old 

structures from TA.  Both conveyed and nonconveyed lands 
could undergo development which could change visual 
environment. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
 
Radiological Sciences Institute Project 
- Temporary impacts during demolition and construction. 

RLWTF Upgrade Project 
- Short-term impact from construction of new treatment 

building in TA-50. 
- Permanent change to the visual environment if evaporation 

tanks are built near the border of TA-5 and TA-52. 

Waste Management Facilities Transition Project 
- Beneficial impact on near and distant views from removal of 

domes in TA-54. 
- Minimal visual impact of the TRU Waste Facility to the 

public; possible impact on views from San Ildefonso Pueblo 
lands, depending on its location. 

- Temporary impacts during construction of structures at TA-54 
and another location in the Pajarito Road corridor. 

Science Complex Project 
- Under Options 1 and 2, the new facility would be readily 

visible from West Jemez Road and forested buffer between 
LANL and Los Alamos Canyon would be lost; potential 
impacts to Los Alamos Canyon from night lighting. 

- Negligible impacts for Option 3. 

Remote Warehouse and Truck Inspection Station Project 
- 4 acres (1.6 hectares) would be cleared making the site readily 

visible from East Jemez Road; lighting could be visible from 
Tsankawi Unit of Bandelier National Monument. 

Geology and Soils 
 Overall level of legacy contamination in soil 

should continue to decrease as a result of 
ongoing remediation projects including 
cleanup of suspected contamination at 
TA-21. 

Same as No Action Alternative, except 
that the potential impact of LANL 
operations on soil could decrease 
because of the 20 percent reduction in 
high explosives testing activities. 

Same as No Action Alternative, except: 

MDA Remediation Project 
- Use of large amounts of soil and rock for backfill or closure 

caps (up to 2.5 million cubic yards) (1.9 million cubic 
meters). 

- Positive impact from removal or containment of legacy waste. 
- TA-61 borrow pit would be expanded to provide additional 

soil and rock; other sources may be required. 

Temporary adverse impacts from excavation of large amounts 
of rock and soil during construction and DD&D, and positive 
impacts from removal of legacy contamination for the 
following projects: 

- Physical Science Research Complex, 
- Replacement Office Buildings, 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
- TA-18 Closure, 
- TA-21 Structure DD&D, 
- Radiological Sciences Institute 
- RLWTF Upgrade, 
- Waste Management Facilities Transition, 
- TA-55 Radiography Facility, 
- Science Complex, 
- Remote Warehouse and Truck Inspection Station, and 
- Security-Driven Transportation Modifications. 

Water Resources – Surface Water 
 Only minor impact on surface water quality 

or quantity, or floodplains from activities 
other than the project to remove flood 
retention structures. 

Removal of flood retention structures could 
result in potential impacts on Pajarito 
floodplains.  Restoration of normal flow 
would cause sediments to alter channel and 
readjust floodplains. 

Same as No Action Alternative, except 
shutdown of LANSCE operations 
would result in significant reductions of 
NPDES-permitted cooling tower 
discharges, particularly to Los Alamos 
Canyon. 

Same as No Action Alternative, and:  

Potentially long-term positive impact from MDA remediation 
because water quality would be protected by removal or 
stabilization of waste or contaminants in soil. 
 
Complete Removal Option for DD&D of TA-21 would 
eliminate two NPDES-permitted outfalls reducing discharges to 
Los Alamos Canyon. 

Although increased pit production would increase RLWTF 
outfall volumes by 25 percent, this would have a negligible 
effect on surface water volumes in Mortandad Canyon because 
other facilities contribute 90 percent of the outfall flow in that 
canyon.  Implementing the zero discharge option at the RLWTF 
(evaporation tanks) would have a minor effect on surface water 
volume, but would improve surface water quality by reducing 
the uptake of historical contaminations in the sediments 
downstream of that outfall. 

Water Resources – Groundwater 
 Construction and DD&D activities are 

unlikely to affect groundwater resources. 

Operations-related impacts to groundwater 
are not likely to be significant in nature. 

Same as No Action Alternative, except 
long-term impacts as a result of 
operations might be reduced by 
elimination of additional outfalls and 
reduction of water use. 

Same as No Action Alternative, except impacts from water 
supply well withdrawals could increase and positive long-term 
impacts could occur from MDA remediation and the reduced 
potential for contaminant migration. 

Nonradiological Air Quality 
 Minor temporary localized increases in air 

emissions from construction and demolition 
activities. 

Minor increases in air emissions from 
operations and remediation activities, 
including operation of new combustion 
turbine generators. 

Same as No Action Alternative, except 
for reductions in emissions from 
reduced high explosives processing and 
testing activities and shutdown of 
LANSCE and the Pajarito Site (TA-18). 

- Higher level of emissions from increased operations and 
proposed construction, demolition, and remediation including 
increases in emissions from commuter vehicles, and waste 
and materials shipments. 

- Hazardous air pollutants could increase by up to 2.5 percent 
from the High Explosives Processing Facilities resulting from 
the increased use of mock explosives. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
 
- Temporary construction-type releases of criteria pollutants 

would occur from MDA remediation, DD&D, and 
construction of new facilities. 

- Minor to moderate air quality impacts would result from 
remediating MDAs, and other PRSs, particularly for MDA 
removal. 

Radiological Air Quality  
Curies per year:    
 Tritium a 2,400 2,400 2,400 b 
 Americium-241  4.2 × 10-6 4.2 × 10-6 4.2 × 10-6 c 
 Plutonium d 0.00082 0.000092 0.00084 c 
 Uranium e 0.15 0.12 0.15 
 Particulate and vapor 

activation products 
30 0.014 30 

 Gaseous mixed activation 
products 

30,600 100 f 30,600 f 

 Mixed Fission Products g 1,650 1,650 1,650 
 Emissions from remediation Not applicable Not applicable Variable h 
a Includes both gaseous and oxide forms of tritium. 
b Tritium emissions would decrease to 1,850 curies per year starting in 2009 following decontamination, decommissioning, and demolition of TA-21. 
c Americium-241 emissions could increase to 1.1 × 10-5 curies per year and plutonium emissions to 0.00089 curies per year if the Decontamination and Volume Reduction System, the new 

TRU Waste Facility, and remote-handled transuranic waste retrieval activities operated simultaneously (estimated to occur from 2012 through 2015). 
d Includes plutonium-238, plutonium-239, and plutonium-240. 
e Includes uranium-234, uranium-235, and uranium-238.  
f Gaseous mixed activation products emissions would decrease by 100 curies per year starting in 2009 due to the shutdown of TA-18, resulting in zero emissions of gaseous mixed activation 

products in the Reduced Operations Alternative and 30,500 curies per year in the Expanded Operations Alternative. 
g Mixed fission products include krypton-85, xenon-131m, xenon-133, and strontium-90. 
h There would be additional emissions from the remediation of the larger MDAs.  These emissions would depend on radionuclides present, whether an MDA is being capped or removed, the 

number of MDAs being remediated at one time, and whether exhumation occurs under a containment structure. 

Noise 
 Operations noise levels would have little 

impact on the public with the exception of 
sporadic noise from explosives detonations 
and traffic noise. 

Temporary localized increases in noise levels 
would occur from construction, demolition, 
and remediation activities that would be 
expected to have little impact on the public. 

Same as No Action Alternative, except 
minor reductions in noise levels from 
reduced high explosives testing 
activities and shutdown of LANSCE 
and Pajarito Site (TA-18). 

Higher noise levels than the No Action Alternative from 
increased operations, construction, DD&D, and remediation 
activities.  Increase in truck and personal vehicle traffic noise, 
some of which could occur during nighttime, could result in 
public annoyance: 

- Up to a 32 percent increase in traffic along DP Road affecting 
nearby businesses and residents. 

- Up to a 13 percent increase in traffic along East Jemez Road 
affecting residents. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
Ecological Resources 

 Land Conveyance and Transfer 
- 770 acres (312 hectares) of habitat could be 

lost through development. 
- Transfer of resource protection 

responsibility could result in a less rigorous 
environmental protection review process. 

Electrical Power System Upgrades 
- Temporary displacement of wildlife due to 

construction-related activities. 
- Potentially positive impact by providing 

perching sites for larger birds. 

Wildfire Hazard Reduction Program 
- Short-term disturbance of wildlife due to 

forest thinning activities. 
- Increased forest health could benefit the 

Mexican spotted owl and other species. 

Disposition of Flood Retention Structures 
- Temporary displacement of wildlife due to 

construction-related activities. 
- Potentially minor impacts on downstream 

wetlands 

Trails Management Program 
- Temporary disturbance of wildlife during 

implementation activities. 

Clearing of some ponderosa pine forest in 
TA-48 and TA-55 for construction of CMRR 
Facility would cause loss or displacement of 
associated wildlife. 

Short-term impacts in TA-6, TA-22, and 
TA-40 from construction of new High 
Explosives Test Facility buildings and 
demolition of old structures would cause loss 
or displacement of wildlife. 

Same as No Action Alternative, plus:   

- Reduction in high explosives testing 
activities would reduce the number of 
times animals would be subjected to 
stress resulting from high explosives 
testing. 

 

Same as No Action Alternative, plus: 

MDA Remediation Project 
- Short-term disturbance and displacement of wildlife during 

capping or waste removal. 
- Loss of habitat at borrow pit in TA-61, including buffer and 

core habitat for the Mexican spotted owl.  Section 7 
consultation with the U.S. Fish and Wildlife Service would be 
required. 

- Remediation activities may affect, but are not likely to 
adversely affect the Mexican Spotted Owl, bald eagle, and 
southwestern willow flycatcher. 

Security-Driven Transportation Modifications Project 
- Parking lot construction and placement of pedestrian and 

vehicle bridges would destroy up to 30 acres (12 hectares) of 
natural habitat.  Construction of a span bridge over Ten Site 
Canyon would be unlikely to adversely affect the Mexican 
spotted owl. 

- Auxiliary Action A would disturb up to 25.4 acres 
(10.6 hectares) of undeveloped core and buffer Mexican 
spotted owl habitat.  Auxiliary Action B would disturb up to 
67.1 acres (27.2 hectares) of undeveloped core and buffer 
habitat. 

- Under both auxiliary actions, bridge traffic over the core zone 
of the Sandia-Mortandad Canyon Mexican spotted owl Area 
of Environmental Interest could cause long-term impacts. 
Section 7 consultation with the U.S. Fish and Wildlife Service 
would be needed. 

Replacement Office Buildings Project 
- Temporary displacement of wildlife due to construction-

related activities. 
- Clearing 13 acres (5.3 hectares) of mixed conifer forest in 

TA-3 would result in loss or permanent displacement of 
wildlife. 

- Construction may affect, but is not likely to adversely affect, 
the Mexican spotted owl and bald eagle. 

TA-18 Closure Project 
- Minor impact on wildlife during demolition of Pajarito Site 

structures in TA-18.  DD&D activities may affect, but is not 
likely to adversely affect, the Mexican spotted owl and 
southwestern willow flycatcher. 

- Restoration of TA-18 (Pajarito Site) would create a more 
natural habitat and benefit wildlife, potentially including the 
Mexican spotted owl. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
TA-21 Structure DD&D Project 
- Minor disturbance of wildlife on adjacent land during 

demolition of structures.  DD&D activities may affect, but is 
not likely to adversely affect, the Mexican spotted owl. 

Radiological Sciences Institute Project 
- Temporary disturbance of wildlife during demolition of 

structures and construction in TA-48.  
- Clearing of 12.6 acres (5 hectares) of ponderosa pine forest 

would cause loss or displacement of associated wildlife. 
- Construction may affect, but is not likely to adversely affect, 

the Mexican spotted owl and bald eagle. 
- DD&D activities may affect, but are not likely to adversely 

affect, the Mexican spotted owl.   

RLWTF Upgrade Project 
- Loss of up to 5.4 acres (2.2 hectares) of habitat if the 

evaporation tanks and pipeline are constructed. 
- Implementation of the evaporation tank option would reduce 

wetlands and riparian habitat in Mortandad Canyon and the 
abundance and diversity of Mexican spotted owl prey species, 
requiring Section 7 consultation with the U.S. Fish and 
Wildlife Service. 

- Construction may affect, but is not likely to adversely affect, 
the Mexican spotted owl and bald eagle. 

Waste Management Facilities Transition Project 
- Short-term impacts on wildlife in the vicinity of TA-54 and 

the TRU Waste Facility site from new construction and 
demolition activities. 

- TRU Waste Facility construction could result in the loss of 
2.5 to 7 acres (1.0 to 2.8 hectares) of ponderosa pine forest or 
open field. 

- Construction at TA-54 may affect, but is not likely to 
adversely affect, the southwestern willow flycatcher. 

- A TRU Waste Facility could be built in portions of the 
Mexican spotted owl Area of Environmental Interest which 
would require Section 7 consultation with the U.S. Fish and 
Wildlife Service. 



F
inal Site-W

ide E
IS for C

ontinued O
peration of L

os A
lam

os N
ational L

aboratory, L
os A

lam
os, N

ew
 M

exico 

 
 

 

S-74 
C

oncurrence D
raft 

7/9/2007  

 

 

 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
   Science Complex Project 

- Temporary displacement of wildlife due to construction-
related activities. 

- Options 1 and 2 would remove 5 acres (2 hectares) of 
ponderosa pine forest. 

- Under Option 3, less than 5 acres (2 hectares) of grassland 
and forest would be cleared. 

- Construction may affect, but is not likely to adversely affect, 
the Mexican spotted owl and bald eagle. 

Remote Warehouse and Truck Inspection Station Project 
- Temporary displacement of wildlife due to construction-

related activities. 
- 4 acres (1.6 hectares) of ponderosa pine forest and pinyon-

juniper woodland would be cleared. 
- Construction may affect, but is not likely to adversely affect, 

the bald eagle. 

Human Health 
Offsite Population 
 Dose (person-rem per year) 
 Risk (LCFs per year)  

 
30 

0.018 

 
6.1 i 

0.0037 

 
Less than 36 j, k 

0.022 
MEI l 
 Dose (millirem per year) 
 Risk (LCFs per year) 

 
7.8 

4.7 × 10-6 

 
0.78 i 

4.7 × 10-7 

 
Less than 8.2 j, k 

4.9 × 10-6 
Workers 
 Dose (person-rem per year) 
 Risk (LCFs per year) 

 
280 
0.17 

 
257 
0.15 

 
407 to 543 m 

0.24 to 0.33 m 

i Starting in 2009, TA-18 (Pajarito Site) would not be contributing to radiological air emissions, thereby reducing the MEI and population doses. 
j Population dose and MEI dose include 6.2 person-rem and 0.42 millirem respectively, attributable to the assumed removal of all MDAs (LCF risk of 3.7 × 10-3 and 2.5 × 10-7, respectively).  

 This dose could be smaller depending on the MDAs being remediated, whether an MDA is capped rather than removed, the number of MDAs being remediated at one time, and other 
factors. 

k Starting in 2009, TA-18 (Pajarito Site) and TA-21 would not be contributing to radiological air emissions, thereby reducing the MEI and population doses. 
l  Under the No Action Alternative and the Expanded Operations Alternative, the LANL site-wide MEI would be located near LANSCE. Under the Reduced Operations Alternative, the 

LANL site-wide MEI would be located near the firing sites at TA-36. 
m The range for the Expanded Operations Alternative reflects the contribution from the two MDA Remediation Project options.  The lower value is for the Capping Option, the higher value is 

for the Removal Option.  The annual average worker doses contributed by the MDA Remediation Project alone would range from about 1 (MDA capping) to 137 (MDA removal) person-
rem per year (0.0006 to 0.082 LCF per year). 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
Cultural Resources 

 Land Conveyance and Transfer 
- Potential damage to cultural resources and 

impacts on protection of and accessibility to 
Native American sacred sites from 
conveyance or transfer of cultural resources 
out of the responsibility and protection of 
DOE. Potential damage on conveyed or 
transferred parcels due to future 
development. 

Trails Management Program 
- Enhanced protection of cultural resources. 

Potentially adverse effects from demolition 
and remodeling of historic buildings in High 
Explosive Processing and Testing Facilities. 
Documentation would be required to resolve 
adverse effect. 

 

Same as No Action Alternative. Same as No Action Alternative plus: 

Waste Management Facilities Transition Project  
Removal of domes would have a positive impact on views from 
traditional cultural properties.  

Potential impact to cultural resources from construction of the 
TRU Waste Facility.  Also, this facility could be visible from 
lands of the Pueblo of San Ildefonso, depending on its location. 

MDA Remediation Project 
No direct impacts are expected for either option of the MDA 
Remediation Project, although the potential for indirect impacts 
from temporary remediation support activities in the vicinities 
of the MDAs and PRSs would require review and protective 
measures taken as needed.   

To varying degrees, impacts on archaeological sites or historic 
structures eligible or potentially eligible for listing on the 
National Register of Historic Places could result from the 
following projects.  These resources would be protected as 
appropriate and documentation would be developed as required 
to resolve adverse effects.  

- Security-Driven Transportation Modifications, 
- Physical Science Research Complex, 
- Replacement Office Buildings, 
- Radiological Sciences Institute (including the Institute for 

Nuclear Nonproliferation Science and Technology), 
- RLWTF Upgrade, 
- LANSCE Refurbishment, 
- Waste Management Facilities Transition, 
- TA-55 Radiography Facility, 
- Science Complex 
- Remote Warehouse and Truck Inspection Station. 
- TA-18 Closure Project 
- TA-21 Structure DD&D 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 
Socioeconomics 

 LANL Employment 

 2005 levels of employment assumed to 
remain steady at 13,504 employees. 

A decrease of 500 employees from 2005 
levels would be expected to result in the 
loss of 530 indirect jobs in the region 
(total 1,030 jobs lost). 

An employment increase of 2.2 percent per year from 2007 to 
2011 would result in an additional 600 to 1,890 employees 
working at LANL and creation of another 640 to 2,000 indirect 
jobs.  This growth rate is consistent with the projected regional 
growth rate. 

 Housing 

 No new housing units needed specific to 
changes in LANL employment level. 

Additional housing units could become 
available in the tri-county area as a 
result of the projected decrease in 
LANL’s employment level.  These could 
be expected to offset the need for 
additional housing units in the region 
because the population would still be 
expected to grow, although at a slower 
rate (about 1.5 percent versus 
2.3 percent). 

Additional housing units would be required in the tri-county 
area due to the projected increase in LANL’s employment level 
along with the projected increase in the region’s population.  
More LANL employees could be expected over time to reside 
in Rio Arriba, Santa Fe, or other surrounding counties, 
compared to Los Alamos County, where a shortage of available 
housing would likely continue.  The number of housing units 
needed would depend on the number of workers relocating 
from outside the area.  Overall, the number of units needed 
would likely be small compared to overall needs in the tri-
county area. 

 Construction 

 Completion of previously approved 
construction projects is expected to draw 
workers already in the region who 
historically work from job-to-job. 

Same as the No Action Alternative for 
construction projects. 

An increase in the number of construction projects would be 
expected to draw workers already in the region who historically 
work from job-to-job. 

 Local Government Finance 

 Annual gross receipts tax yields would be 
expected to remain at current levels in real 
terms. 

Annual gross receipts tax yields directly 
and indirectly associated with LANL 
employment could decrease by about 
1.1 percent. 

Annual gross receipts tax yields directly and indirectly 
associated with LANL employment are projected to increase by 
between 1.3 and 3.9 percent from 2007 through 2011 over 
2005 levels in real terms. 
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 No Action Alternative Reduced Operations Alternative Expanded Operations Alternative (Preferred Alternative) 

 Services 
 The demand for services such as police, fire, 

and hospital beds would be expected to 
remain at current levels in proportion to 
LANL employment.  Regional population is 
projected to increase even if LANL 
employment remains flat, so there would be 
an increase in the demand for regional 
services but the increased demand would not 
be driven by LANL employment growth. 

Demand for services would be expected 
to decrease in proportion to the number 
of out-of-work LANL-related employees 
leaving the region. However, regional 
population would still be projected to 
increase even if LANL employment was 
to decrease by the small levels 
envisioned in this alternative compared 
to the No Action Alternative.  Demand 
for services would likely increase as 
well. 

Demand for services would be expected to increase in 
proportion to the number of additional LANL-related jobs 
added to the region.  The associated number of additional 
school age children would be between 440 and 1,400 in the tri-
county area, resulting in an estimated increase in needed public 
school funding from the State of $3.2 million in 2007 to 
$11 million in 2011.  Most of the additional services would be 
required in Rio Arriba, Santa Fe, and other surrounding 
counties. 

Site Infrastructure 
Electricity requirements:  
645,000 megawatt-hours total 
(495,000 megawatt-hours for LANL); 
49 percent of system capacity. 

Electricity Requirements: 
516,000 megawatt-hours total (366,000 
megawatt-hours for LANL); 39 percent 
of system capacity. 

Electricity Requirements:  
827,000 megawatt-hours total (677,000 megawatt-hours for 
LANL); 63 percent of system capacity. 

Electric Peak Load: 
111 megawatts total (91.2 megawatts for 
LANL); 74 percent of system capacity. 
 

Electric Peak Load:  
80.6 megawatts total (60.4 megawatts 
for LANL); 54 percent of system 
capacity. 

Electric Peak Load:  
144 megawatts total (124 megawatts for LANL); 96 percent of 
system capacity. 

Natural Gas Demand:  
2,215,000 decatherms total 
(1,197,000 decatherms for LANL); 
27 percent of system contract capacity 
supply. 

Natural Gas Demand: 
2,181,000 decatherms total 
(1,163,000 decatherms for LANL); 
27 percent of system contract supply 
capacity. 

Natural Gas Demand: 
2,331,000 decatherms total (1,313,000 decatherms for LANL); 
29 percent of system contract supply capacity. 

Water Demand:  
1,621 million gallons total (380 million 
gallons for LANL); 90 percent of system 
available water rights. 

Water Demand: 
1,544 million gallons total (303 million 
gallons for LANL); 85 percent of system 
available water rights. 

Water Demand: 
1,763 million gallons total (522 million gallons for LANL); 
98 percent of system available water rights. 

LANL Site and Other 
Los Alamos County Users 

Total Per Alternative (annual) 

 

Project Effects: 
- Ongoing electrical power system upgrades 

would have a positive incremental impact 
on site electrical energy and peak load 
capacity. 

- Potential for increased natural gas 
consumption from increased capacity at the 
TA-3 Co-Generation Complex. 

Note: Values are rounded. 

Project Effects: 
Same as the No Action Alternative. 
 

Project Effects: 
- Increases in electrical energy, peak load, and water demands 

over the No Action Alternative due to increased operational 
levels at the Metropolis Center and LANSCE (see above). 

 

MDA Remediation  (total over 
ten years) 

No change in utility demands. Same as No Action Alternative. Annual average of up to 70 million gallons of liquid fuels and 
58 million gallons of water for remediation activities. 
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Expanded Operations Alternative (Preferred Alternative) 

Waste Type No Action Alternative 
Reduced Operations 

Alternative 
Total Including MDA 
Remediation Project 

Total Excluding MDA 
Remediation Project 

MDA Remediation n 

Project Only 
Waste Management (10-Year Total) 

Transuranic Waste 
 Contact-handled o (cubic yards)  3,500 to 5,900 3,500 to 5,900 5,300 to 33,000 5,200 to 11,000 68 to 22,000 
 Remote-handled p (cubic yards) – – 11 to 61 11 0 to 50 
Low-Level Radioactive Waste  p, q  
 Bulk low-level radioactive waste 

(cubic yards) 
39,000 39,000 196,000 to 884,000 186,000 11,000 to 698,000 

 Packaged low-level radioactive 
waste (cubic yards) 

33,000 to 128,000 33,000 to 110,000 80,000 to 183,000 80,000 to 183,000 – 

 High activity low-level p 
radioactive waste (cubic yards) 

– – 0 to 347,000 – 0 to 347,000 

 Remote-handled low-level p 
radioactive waste (cubic yards) 

– – 480 to 1,700 480 0 to 1,200 

Mixed low-level radioactive waste 
(cubic yards) 

1,800 to 2,800 1,800 to 2,800 3,900 to 183,000 3,200 to 4,400 710 to 178,000 

Construction/Demolition Debris r 
(cubic yards) 

198,000 197,000 642,000 to 722,000 595,000 47,000 to 126,000 

Chemical waste s (pounds) 19,000,000 to 37,000,000 19,000,000 to 36,000,000 64,000,000 to 129,000,000 22,000,000 to 39,000,000 42,000,000 to 90,000,000 
Liquid Radioactive Wastes 
Liquid transuranic waste (gallons) 300,000 300,000 500,000 500,000 (t) 
Liquid low-level radioactive waste (at 
TA-50) (gallons) 

40,000,000 40,000,000 50,000,000 50,000,000 (t) 

Liquid low-level radioactive waste (at 
TA-53) (gallons) 

1,400,000 50,000 u 1,400,000 1,400,000 (t) 
n Waste volumes are the incremental increase over remediation waste projections from the No Action Alternative. 
o Operations waste volumes are assumed to be contact-handled transuranic waste and packaged low-level radioactive waste; small volumes of remote-handled or high-activity waste may be generated. 
p These waste types are generated during retrieval of waste from MDAs under the Expanded Operations Alternative.  Nominal volumes generated under other alternatives are accounted for in other 

waste categories. 
q The subcategories of low-level radioactive waste do not necessarily meet precise definitions, but are used to assist in the analysis of transportation and disposal options and impacts. 

–  Bulk low-level radioactive waste = wastes that can be transported in large volumes in soft-sided containers. 
–  Packaged low-level radioactive waste = typical low-level radioactive waste packaged in drums or boxes. 
–  High activity low-level radioactive waste = waste exceeding 10 CFR Part 61.55 Class A concentrations (greater than 10 nanocuries per gram of transuranic nuclides) and therefore not 
    accepted at certain facilities. 
–  Remote-handled low-level radioactive waste = waste with a dose rate exceeding 200 millirem per hour at the surface of the container. 

r  Demolition waste includes uncontaminated wastes such as steel, brick, concrete, pipes and vegetative matter from land clearing. 
s Chemical waste includes wastes regulated under the Resource Conservation and Recovery Act, Toxic Substances Control Act, or state hazardous waste regulations.  The large increase under the 

Expanded Operations Alternative is primarily due to high volumes of waste associated with MDA remediation. 
t MDA remediation is projected to generate roughly 10,000 to 24,000 gallons (38,000 to 91,000 liters) of industrial, hazardous, low-level, and mixed low-level liquid wastes. 
u Under the Reduced Operations Alternative, operations at the LANSCE facility would cease.  Approximately 5,000 gallons (20,000 liters) of radioactive liquid waste per year from TA-50 would 

continue to be treated at TA-53. 
Note:  Because values have been rounded to the nearest hundred, thousand, or million, totals may not equal the sum of individual contributions. 

To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359; gallons to liters, multiply by 3.78533. 
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Expanded Operations Alternative (Preferred Alternative) 

Total Including MDA 
Remediation Project 

MDA Remediation Project 
Only 

 No Action Alternative Reduced Operation Alternative Capping Removal 

Excluding 
MDA 

Remediation 
Project Capping Removal 

Transportation (for 10-Year Period 2007-2016) 
Incident Free 

Public Radiation Exposure 
 Dose (person-rem) /  
 Risk (LCFs): 

       

Total 58.4/0.035 53.1/0.032 89.1/0.053 286.8/0.17 88.6/0.053 0.49/0.0003 198.2/0.12 

LANL to Pojoaque 1.8/0.0011 1.7/0.0010 2.8/0.0017 8.1/0.0049 2.8/0.0017 0.01/0.000006 5.3/0.0032 

Pojoaque to Santa Fe 3.3/0.0020 3.1/0.0019 4.6/0.0028 13.3/0.0080 4.6/0.0028 0.02/0.00001 8.7/0.0052 

Worker Radiation Exposure: 
(transport drivers) 
 Dose (person-rem) /
 Risk (LCFs): 

 
 

163.8/0.098 

 
 

147.2/0.088 

 
 

255.9/0.15 

 
 

910.3/0.55 

 
 

254.0/0.15 

 
 

1.9/0.0012 

 
 

656.4/0.40 

Transportation Accidents 

Population: 
 - Radiological Risk (LCFs) 

 
0.00017 

 
0.00015 

0.00025 0.0016 0.00024 0.00001 0.0013 

  - Nonradiological Traffic 
Fatalities v 

0 (0.37) 0 (0.34) 1 (0.95) 3 (3.23) 1 (0.90) 0 (0.02) 2 (2.3) 

v Nonradiological traffic fatalities include all traffic accidents involving both radioactive and nonradioactive materials and waste shipments.  Values presented are the nearest whole number. 
 

 No Action Alternative Reduced Operation Alternative Expanded Operations Alternative (Preferred Alternative) 
Local Traffic 
Average Daily Traffic at Entry 
Points 

42,300 40,600 up to 49,800 
 

Environmental Justice 
 No disproportionately high and adverse 

impacts on minority or low-income 
populations.  Radiological doses to minority 
and low-income populations would be lower 
than those to sectors of the population that 
are not members of these groups. 

Human health impacts from exposure 
through special pathways (including 
subsistence consumption of fish and 
wildlife) would not present 
disproportionately high and adverse impacts 
to minority or low-income populations. 

Same as No Action Alternative. While there would be small, but not significant, increases in 
radiological and chemical risks to the public (0.004 LCFs), 
increased levels of operations and implementation of proposed 
projects are not expected to have any disproportionately high 
and adverse impacts on minority or low-income populations.  
Radiological doses to minority and low-income populations 
would be lower than those to sectors of the population that are 
not members of these groups. 
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 No Action Alternative Reduced Operation Alternative Expanded Operations Alternative (Preferred Alternative) 
Facility Accidents (highest risk and MDA removal accidents presented) 

Wildfire – Radiological (Waste Storage Domes at TA-54 – assumed frequency 1 in 20 years) 
Offsite Population  

 Dose (person-rem) 
 Risk (LCFs per year) 

MEI 
 Dose (rem) 
 Risk (LCFs per year) 

Noninvolved Worker 
 Dose (rem) 

  Risk (LCF per year) 

 
91,000 

2.7 
 

1,900 
0.05 w 

 
8,700 
0.05 w 

 
Same as No Action Alternative. 

 

 
Same as No Action Alternative. 

 

Wildfire – Chemical (Releases formaldehyde at TA-43 – assumed frequency 1 in 20 years) 
  - Concentrations above which 

life-threatening health effects 
could result (ERPG-3 x limit) 

  - ERPG-3 distance 
  - Distance to the site boundary 

25 parts per million 
 
 

97 yards 
13 yards 

Same as No Action Alternative 
 

Same as No Action Alternative. 

Site-Wide Seismic Event – Radiological (PC-3 seismic event – assumed frequency 1 in 2,000 years) y 
Offsite Population 
 Total Dose (person-rem) 
 Risk (LCF per year) 
MEI 
 Maximum Dose (rem) 
 Risk (LCF per year) 
Noninvolved Worker aa 
 Maximum Dose (rem) 
 Risk (LCF per year) 

 
36,000 

0.009 (0.014) z 
 

460 
0.0003 (0.00045) z 

 
2,000 

0.0005 w (0.0008) z 

 
Same as No Action Alternative 

 

 
Same as No Action Alternative 

Site-Wide Seismic Event – Chemical (PC-3 seismic event releases formaldehyde at TA-43 – assumed frequency 1 in 2,000 years) y 
  - Concentrations above which 

life-threatening health effects 
could result (ERPG-3 x limit) 

  - ERPG-3 distance 
  - Distance to the site boundary 

25 parts per million 
 
 

120 yards 
13 yards 

Same as No Action Alternative 
 

Same as No Action Alternative. 

Facility Accident (RANT lightning strike fire – assumed frequency 1 in 8 years) 
Offsite Population 
 Dose (person-rem) 
 Risk (LCF per year) 
MEI 
 Dose (rem) 
 Risk (LCF per year) 
Noninvolved Worker bb 
 Dose (rem) 
 Risk (LCF per year) 

 
11,000 

0.8 
 

410 
0.06 

 
1,900 
0.12 w 

 
Same as No Action Alternative 

 
Same as No Action Alternative 
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 No Action Alternative Reduced Operation Alternative Expanded Operations Alternative (Preferred Alternative) 
Facility Chemical Release (Selenium hexafluoride at TA-54 – assumed frequency 1 in 240 years) 
  - Concentrations above which 

life-threatening health effects 
could result (ERPG-3 x limit) 

  - ERPG-3 distance 
  - Distance to the site boundary 

5 parts per million 
 
 

962 yards 
537 yards 

Same as No Action Alternative 
 

Same as No Action Alternative. 

MDA G Removal Accident – Radiological (explosion – assumed frequency 1 in 100 years) 
Offsite Population 
 Dose (person-rem) 
 Risk (LCF per year) 
MEI 
 Dose (rem) 
 Risk (LCF per year) 
Noninvolved Worker 
 Dose (rem) 
 Risk (LCF per year) 

Not applicable Not applicable  
770 

0.005 
 

55 
0.0007 

 
410 

0.005 
MDA B Removal Accident (sulfur dioxide – frequency not assumed) 
 -  Concentrations above which 

life-threatening health effects 
could result (ERPG-3 x limit) 

  - ERPG-3 distance 
  - Distance to the site boundary 

Not applicable Not applicable 15 parts per million 
 
 

37 yards 
49 yards 

w The risk to any individual would not exceed the risk of the accident scenario. 
x ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for up to 1 hour without experiencing or developing life-threatening health effects 

(DOE 2005b). 
y Based on the 2007 update of the probabilistic seismic hazard analysis (LANL 2007), the assumed frequency is 1 in 1,250 years. 
z Values in parentheses reflect radiological risk based on the updated probabilistic seismic hazard analysis (LANL 2007). 
aa The maximum risk (considering consequence and probability) to the noninvolved worker comes from the PC-2 seismic event which has a frequency of 1 in 1,000. 
bb The maximum risk (considering consequence and probability) to the noninvolved worker comes from the Waste Characterization, Reduction, and Repackaging Facility lightning strike fire; 

which has a frequency of 1 in 7. 
TA = technical area; DD&D = decontamination, decommissioning, and demolition; MDA = material disposal area; LANSCE = Los Alamos Neutron Science Center; NPDES = National 
Pollutant Discharge Elimination System; RLWTF = Radioactive Liquid Waste Treatment Facility; CMRR = Chemistry and Metallurgy Research Replacement Facility; LCF = latent cancer 
fatality; MEI = maximally exposed individual; ERPG = Emergency Response Planning Guideline; PC = performance category; RANT = Radioassay and Nondestructive Testing; 
USFWS = U.S. Fish and Wildlife Service; ROI = region of influence. 
Note:  To convert gallons to liters, multiply by 3.7854; cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359. 
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S.9.2 Summary of Cumulative Impacts 

In accordance with Council on Environmental Quality regulations, a cumulative impact analysis 
includes “the incremental impacts of the action when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency (Federal or non-Federal) or person 
undertakes such other actions” (40 CFR Part 1508.7).  The cumulative impact analysis for the 
SWEIS includes (1) an examination of cumulative impacts presented in the 1999 SWEIS; 
(2) impacts since the 1999 SWEIS was issued (presented in the new SWEIS); and (3) a review of 
the environmental impacts of past, present, and reasonably foreseeable actions for other Federal 
and non-Federal agencies in the region. 

Reasonably foreseeable actions that are likely to occur at LANL are described under the 
Expanded Operations Alternative.  Additional DOE or NNSA actions that could impact LANL 
include the possible consolidation of nuclear operations related to production of radioisotope 
power systems (DOE/EIS-0373D), proposed operation of a Biosafety Level 3 facility, a potential 
advanced fuel cycle research facility, the potential transformation to Complex 2030, and a 
potential disposal facility for Greater-Than-Class C waste. 

Consolidation of Nuclear Operations Related to Production of Radioisotope Power Systems – As 
proposed in the Draft Environmental Impact Statement for the Proposed Consolidation of 
Nuclear Operations Related to Production of Radioisotope Power Systems (DOE/EIS-0373D) 
(Consolidation EIS), consolidation of DOE Office of Nuclear Energy plutonium-238 activities at 
the Idaho National Laboratory would reduce plutonium-238 operations at LANL.  But regardless 
of the decision on the Consolidation EIS, some plutonium-238 operations would continue at 
LANL.  Therefore, very small changes in the impacts from plutonium-238 activities at LANL 
would be realized.   

If current plutonium-238 operations were to continue at the LANL Plutonium Facility Complex, 
as described under the Consolidation EIS No Action Alternative, manufacturing up to 
approximately 50 certified pits per year (80 total pits per year using multiple shift operations) 
could still be accomplished within the LANL Plutonium Facility Complex.  This would be 
accommodated by consolidating a number of plutonium processing and support activities (such 
as analytical chemistry and materials characterization at the Chemistry and Metallurgy Research 
Replacement Facility).  The impacts of the 80-pit-per-year production rate and plutonium-238 
processing (at levels far above the level of plutonium-238 processing identified in the 
Consolidation EIS) have been evaluated in both the LANL 1999 SWEIS and the new SWEIS.  
Therefore, there would be no additional cumulative effects from these activities. 

Biosafety Level 3 Facility – NNSA is preparing a Draft Environmental Impact Statement for the 
Operation of the Biosafety Level 3 Facility at the Los Alamos National Laboratory (DOE/ 
EIS-0388D) (DOE 2007) to analyze the potential environmental impacts of operating a Biosafety 
Level 3 Facility.  Operation of the Biosafety Level 3 Facility would be consistent with the land 
use designation of Research & Development for Experimental Science.  The facility is visually 
compatible with surrounding structures; therefore, there would be no impacts to visual 
resources.  There would be no impacts to geology and soils and water resources from operations.  
Slope stability studies found that the slope beneath the site was adequate to withstand a 
performance category 2 level earthquake.  Air emissions from the Biosafety Level 3 Facility 
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laboratories are HEPA-filtered, resulting in very minor air quality effects.  Noise impacts would 
be limited to noise from heating, ventilation, and air conditioning system operations, consistent 
with other buildings in the area.  Facility operations would have no effect upon ecological 
resources or prehistoric, historic, traditional or paleontological resources in the area.  Facility 
personnel would come primarily from the existing LANL workforce, leading to no 
socioeconomic impacts.  Operations would be well within LANL infrastructure capability to 
provide utilities such as electricity, water, and natural gas.  There would be no discernable effects 
on local traffic conditions.  There have been no reported cases of illnesses in the U.S. due to the 
release of diagnostic specimens during transport (DOE 2007). 

There would be a low potential risk of illness to site workers or visitors and no public human 
health effect from routine operations involving biological agents.  Accident conditions would 
result in minimal or no impact to the public primarily because there would be severely limited 
opportunity for transport of an infectious dose of a biological agent to the public.  Biological 
agents in open cultures would be handled only in a biosafety cabinet where a spill would be 
contained.  In addition, biological agents would be handled in a liquid or solid culture container 
that would release very few organisms to the air if dropped or spilled.  This means that one of the 
most critical risk factors, public exposure to an infectious dose from a biological agent, is greatly 
minimized, and therefore, the potential risk of disease would be very low.  Consequently, there is 
little or no risk to minority or low-income populations (DOE 2007). 

Advanced Fuel Cycle Research Facility – On January 4, 2007, DOE issued a Notice of Intent 
(72 FR 331) to prepare a Programmatic EIS for the Global Nuclear Energy Partnership initiative.  
The Global Nuclear Energy Partnership would encourage expansion of domestic and 
international nuclear energy production while reducing nuclear proliferation risks, and reduce the 
volume, thermal output, and radiotoxicity of spent nuclear fuel before disposal in a geologic 
repository.  LANL is one of six DOE facilities being considered for an advanced fuel cycle 
research facility.  The six potential sites for the research facility will be screened further, and 
some may be eliminated as siting alternatives.  As the EIS has not been issued, there are no data 
for inclusion in the SWEIS. 

Transformation to Complex 2030 – On October 19, 2006, NNSA issued a Notice of Intent 
(71 FR 61731) to prepare a Supplement to the Stockpile Stewardship and Management 
Programmatic Environmental Impact Statement (PEIS) - Complex 2030.  This NOI also 
announced the cancellation of NNSA’s previous proposal to build a modern pit facility for which 
a draft Supplemental EIS was issued in June 2003 (68 FR 33487).  Consequently, impacts related 
to the modern pit facility have been deleted from the SWEIS.  The potential impacts of locating a 
new consolidated plutonium center or a consolidation nuclear production center at LANL (and at 
other NNSA sites) will be evaluated in the Complex 2030 SEIS.  Because the new Complex 2030 
document is in preparation, and the specific processes and functions have not been determined, 
quantitative data for the proposed consolidated plutonium center or consolidated nuclear 
production center are not available to include in the SWEIS. 

Environmental Impact Statement on the Disposal of Greater-Than-Class C Low-Level 
Radioactive Waste (GTCC EIS).  In June 2007, DOE issued an NOI to prepare an Environmental 
Impact Statement on the Disposal of Greater-Than-Class C Low-Level Radioactive Waste 
(GTCC EIS) (__ FR _____).  The GTCC EIS will address the disposal of low-level radioactive 
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waste generated by activities licensed by the Nuclear Regulatory Commission or an Agreement 
State that contain radionuclides in concentrations exceeding 10 CFR 61 Class C limits, as well as 
DOE waste having similar characteristics.  LANL is being considered as one of eight candidate 
DOE disposal sites for Greater-Than-Class C waste, along with a generic commercial disposal 
facility option in arid and humid environments.  In addition, DOE is evaluating several disposal 
technologies in the GTCC EIS including geologic repositories, intermediate depth boreholes, and 
enhanced near-surface disposal facilities.  The alternatives in the GTCC EIS could result in 
changes to facilities or operations at LANL, but because the changes have yet to be developed, 
quantitative data are not available for the cumulative impacts analysis. 

Reasonably foreseeable actions for the region surrounding LANL were also reviewed for the 
cumulative impacts analysis.  Interviews were conducted with personnel in planning departments 
in the surrounding counties, as well as from the regional Bureau of Land Management and Santa 
Fe National Forest offices, to collect information on activities that might affect cumulative 
impacts. Available documentation was reviewed for activities that could contribute to cumulative 
impacts. 

Each resource area in the SWEIS was reviewed for potential cumulative impacts; the analyses are 
summarized in the following paragraphs.  The level of detail provided for each resource area is 
commensurate with the extent of the potential cumulative impacts.  Some resources were not 
provided with a detailed analysis based on minimal or very localized impacts from LANL 
operations and a judgment that, cumulatively, there would be no appreciable impacts on these 
resources. 

The following paragraphs summarize cumulative impacts for LANL and the surrounding region 
of influence.  The maximum cumulative impacts for all resource areas would occur if a decision 
was made to implement the SWEIS Expanded Operations Alternative in its totality. 

Land Use, Visual Environment, Ecological Resources, and Cultural Resources 

Impacts on land use, visual environment, ecological resources, and cultural resources from 
LANL operations have been discussed previously.  Additional impacts could arise from the 
conveyance and transfer of land as required under Public Law 105-119.  Up to 826 acres 
(334 hectares) of land could be developed after transfer or conveyance.  For example, 
Los Alamos County has indicated there are proposals to develop approximately 1,000 new 
residences on land adjacent to LANL and to develop land for light industry, retail, and residential 
units along the Los Alamos Canyon rim across from the airport.  This could change the current 
land use and increase cumulative impacts on visual, ecological, and cultural resources. 

Geology and Soils 

For geology and soils, the primary impacts are due to proposed closure of the MDAs under the 
Expanded Operations Alternative in compliance with the Consent Order.  If the waste at the 
MDAs is contained in place (MDA Capping Option), the final covers would require up to 
2.5 million cubic yards (1.9 million cubic meters) of bulk materials including crushed tuff, rock, 
gravel, topsoil, and other materials for surface grading and erosion control.  These materials 
would be obtained from LANL resources and from quarries and mines in the surrounding 
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counties.  While the quantity of materials would be large, there would be sufficient resources in 
the region to meet the demand. 

Water Resources 

Reasonably foreseeable activities in the region could affect surface water and groundwater in 
combination with past and present activities, as well as those proposed at LANL in the SWEIS.  
Mitigation measures implemented by Federal agencies during fire and vegetation management 
projects and modification of water control structures installed after the Cerro Grande Fire would 
minimize impacts on surface water quality and quantity.  Use of facilities to evaporate treated 
effluent from the Radioactive Liquid Waste Treatment Facility would improve surface water 
resources in Mortandad Canyon.  Additional groundwater depletion projected as a result of 
potential new residential development within Los Alamos County could be somewhat offset by 
reduced depletion of the regional aquifer following implementation of the city of Santa Fe’s 
water diversion project and reduced pumping of the Buckman Well Field.  Monitoring of the 
quality and quantity of the regional aquifer would be needed to evaluate the rate and direction of 
contaminant movements and to track the amount of water available for use.  The North Railroad 
Avenue groundwater contamination plume located over 12 miles (19 kilometers) from the LANL 
boundary is undergoing remediation, and is not expected to migrate into groundwater and surface 
water impacted by past or present LANL operations. 

Air Quality 

The cumulative concentrations of all criteria pollutants from operations are expected to remain 
well below Federal and state ambient air quality standards. 

Construction, excavation, and remediation activities could result in temporary increases in air 
pollutant concentrations at the site boundary and along publicly accessible roads.  These impacts 
would be similar to those that would occur during construction of a housing project or a 
commercial complex.  Emissions of fugitive dust from these activities would be controlled with 
water sprays and other engineering and management practices as appropriate.  The maximum 
ground level concentrations offsite and along publicly accessible roads would be below ambient 
air quality standards, except for possible short-term concentrations of nitrogen oxides and carbon 
monoxide for certain projects that could occur near the site boundary.  Appropriate management 
controls and scheduling would be used to minimize impacts on the public and to meet regulatory 
requirements.  The impacts on the public would be expected to be minor. 

The projected increase in LANL employees and vicinity populations would cause an increase in 
vehicles and an associated increase in vehicle emissions along the routes used to access the site.  
However, cumulative concentrations of all criteria pollutants are expected to remain compliant 
with Federal and State ambient air quality standards. 

The contribution to cumulative air quality impacts from offsite construction and operation 
activities was also evaluated.  The maximum impacts from construction activities (including 
fugitive dust) for oil and gas development in the region are evaluated in the Farmington 
Proposed Resource Management Plan and Final EIS and were shown to occur very close to the 
source, with concentrations decreasing rapidly with distance.  Therefore, it is expected that 
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offsite air emissions from disturbance and construction would not contribute substantially to 
cumulative impacts at LANL. 

Impacts of inert pollutants (pollutants other than ozone and its precursors) generally were found 
to be limited to a few miles downwind from the source.  For emissions from the oil and natural 
gas well fields, the distance where the nitrogen dioxide concentrations dropped below their 
significance levels was 15.6 to 24.9 miles (25 to 40 kilometers).  Therefore, it is expected that 
emissions from the operation of offsite facilities would not contribute substantially to cumulative 
impacts at LANL. 

In contrast, the maximum effects of volatile organic compounds and nitrogen oxide emissions on 
ozone levels usually occurs several hours after these compounds are emitted and many miles 
from their sources.  A number of mitigation measures for activities occurring in the region are 
designed to reduce the cumulative air quality impacts from gas and oil wells and pipelines.  One 
of the more successful mitigation measures requires that new and replacement wellhead 
compressors limit their nitrogen oxide emissions to less than 10 grams per horsepower-hour, and 
each pipeline compressor station limit its total nitrogen oxide emissions to less than 1.5 grams 
per horsepower-hour.  This measure is intended to substantially reduce the level and extent of 
emissions that form ozone throughout the region and to reduce visibility impacts on Class I Areas 
such as Bandelier National Monument. 

Human Health 

For human health, the dose to the general public from all anticipated airborne emissions at LANL 
(Expanded Operations Alternative) could be as much as 36 person-rem per year.  The dose to the 
offsite MEI from all anticipated airborne emissions at LANL (Expanded Operations Alternative) 
could be as much as 8.2 millirem per year.  The Clean Air Act limits airborne radiation doses to 
10 millirem per year for any individual member of the public.  No additional LCFs would be 
expected at these dose levels.   

Collective worker doses would increase if the MDA Removal Option was implemented.  
Collective worker dose would increase from about 280 person-rem per year under the No Action 
Alternative to an average of up to about 540 person-rem per year due to the number of workers 
involved.  Worker dose would decrease by about 140 person-rem annually after the MDA 
remediation work was complete.  At a collective dose of 540 person-rem per year, less than 
1 (0.33) LCF would be expected.  Individual worker dose would be maintained as low as 
reasonably achievable (ALARA) and within applicable regulatory limits. 

Environmental surveillance results for radioisotopes and chemicals, monitoring of LANL 
radiological emissions and radiation dose data, and cancer mortality and incidence rates in New 
Mexico and all counties surrounding LANL are presented in the SWEIS.  These data, along with 
the final LANL Public Health Assessment, issued on August 31, 2006, by the U.S. Department of 
Health and Human Services, Agency for Toxic Substances and Disease Registry, shows that 
“there is no evidence of contamination from LANL that might be expected to result in ill health 
to the community;” and “Overall, cancer rates in the Los Alamos area are similar to cancer rates 
found in other communities.”  Additionally, there is currently a Center for Disease Control and 
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Prevention dose reconstruction project at LANL in the initial information gathering phase; 
therefore, this information is not available to include in the cumulative impacts analysis. 

Socioeconomics 

By 2011, LANL operations under the No Action Alternative could account for approximately 
20 percent of employment in the tri-county area (Los Alamos, Rio Arriba, and Santa Fe 
Counties) and an even higher percentage of wages due to the large difference in average wages 
for LANL employees versus the county averages.  Under the Expanded Operations Alternative, 
direct employment at LANL could increase by another 14 percent by 2011.  Of the 1,890 direct 
and 2,000 indirect jobs thus created, about 1,600 and 1,700 jobs respectively, would be held by 
those in the tri-county area.  This would increase the estimated percentage of the population 
employed in the tri-county area as a result of LANL operations activities to 22 percent. 

If the maximum number of jobs estimated for operation of the Los Alamos Research Park and 
the conveyance and transfer of land were also created by 2011, there could be additional 
socioeconomic impacts in the region of influence.  Cumulatively, the Expanded Operations 
Alternative and these activities could result in nearly 21,000 direct and 22,000 indirect jobs in the 
region.  This scenario would increase the estimated percentage of the population employed by 
LANL-related activities to 31 percent of the region of influence.  The rate of population growth 
in the region would likely exceed current rates, placing additional strain on regional 
infrastructure and social services.  For example, additional demand would be placed on regional 
water and electrical systems, roads would be more heavily traveled, additional housing would 
need to be constructed, and there may be demands for additional schools and hospitals.  There 
would also be beneficial gains in terms of average wages and benefits flowing into the local 
economy because many of these jobs should be relatively higher paying jobs (for example, 
research jobs), and the unemployment rate would likely fall. 

Infrastructure 

For the LANL Expanded Operations Alternative, the cumulative peak electrical load would 
approach, but not exceed, the system capacity; and the water use would approach, but not exceed, 
the system available water rights.  Planned upgrades to the electrical system should enhance peak 
load capacity and ensure that electric energy is available for future operations.  For water use, 
Los Alamos County is currently pursuing additional water rights to supply its water customers, 
including LANL.  LANL water requirements have been decreasing compared to the demand in 
1999, and are far below projections included in the 1999 SWEIS.  In the near term, no 
infrastructure capacity constraints are expected, and LANL demands on infrastructure resources 
are below projected levels and within site capacities.  Potential shortfalls in available capacity 
would need to be addressed if increased site requirements are larger than those analyzed in the 
SWEIS. 

Waste Management 

Cumulative generation of all waste types is expected to be substantial, largely due to future 
remediation of MDAs and DD&D of facilities.  Although this would be the case under all 
alternatives, the quantities of wastes projected under the Expanded Operations Alternative would 
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be significantly larger than those projected under the other alternatives.  Sufficient disposal 
capacity, both on- and offsite, for all waste types would be available except possibly under the 
Expanded Operations Alternative.  Up to 1.4 million cubic yards (1.1 million cubic meters) of 
low-level radioactive waste and 33,000 cubic yards (25,000 cubic meters) of transuranic waste 
are projected.  About two-thirds of the transuranic waste volume is associated with postulated 
complete removal of all waste from the MDAs – including all transuranic waste buried before 
1970.  Final waste volumes from MDA remediation may be smaller because waste generation is 
dependent on future regulatory decisions by the New Mexico Environment Department and on 
waste volume reduction techniques such as sorting.  Additional resources, including new storage 
and handling facilities, could be required to augment existing and proposed waste management 
capabilities. 

Onsite disposal capacity for low-level radioactive wastes may be sufficient, depending on the 
actual volumes generated by remediation; disposal capacity can be supplemented by offsite 
facilities if needed.  It is assumed that the transuranic waste would be disposed of at WIPP.  
WIPP disposal capacity is expected to be sufficient for disposal of all retrievably stored waste 
and all newly generated transuranic waste from the DOE Complex over the next few decades, but 
not sufficient for this waste plus all transuranic waste buried before 1970 across the DOE 
Complex (63 FR 3624).  Decisions about disposal of transuranic waste from full removal of 
LANL MDAs, if generated, would be based on the needs of the entire DOE Complex.  Any 
transuranic waste that may be generated at LANL and lacking disposal capacity would be safely 
stored until disposal capacity becomes available. 

Transportation 

The total cumulative worker dose from 100 years of radioactive materials shipments (general 
transportation, historical DOE shipments, and reasonably foreseeable actions as estimated in the 
Final Environmental Impact Statement for a Geologic Repository for the Disposal of Spent 
Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada 
[DOE/EIS-0250]), as well as shipments associated with the LANL SWEIS alternatives, is 
estimated to be a maximum of 361,040 person-rem, which would be expected to result in 
217 LCFs.  The total cumulative dose to the general public was estimated to be a maximum of 
340,100 person-rem, which would be expected to result in 204 excess LCFs.  The total estimated 
traffic fatalities associated with accidents involving radioactive material and waste transports 
would be a maximum of 103. 

Implementing the Expanded Operation Alternative is expected to result in no more than three 
traffic fatalities and zero worker or public cancer deaths (LCFs); therefore, they would not 
contribute substantially to cumulative impacts.  For perspective, in 2004, there were 522 traffic 
fatalities in New Mexico, 58 of which occurred in the three counties neighboring LANL 
(Los Alamos, Rio Arriba, and Santa Fe Counties). 

Daily traffic could increase on county roads by up to 18 percent (averaged across all LANL 
entrances) due to (1) increased development of both housing and light industry as a result of the 
conveyance and transfer of lands; (2) increased truck shipments under the Expanded Operations 
Alternative; (3) projected increases in the LANL workforce under the Expanded Operations 
Alternative; and (4) increased employment at the Los Alamos Research Park. 
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Development of land transferred under the Land Conveyance and Transfer EIS (DOE/EIS-0293) 
could increase traffic in the vicinity of the airport and TA-21 based on current Los Alamos 
County plans to develop light industry, retail, and residential units on these tracts.  This action, 
combined with the increased traffic associated with DD&D activities at TA-21, could cause 
excessive traffic loads on NM 502. 

Environmental Justice 

No disproportionately high adverse human and environmental effects to minority or low-income 
populations would be expected as a result of implementing any of the three alternatives 
considered in the SWEIS.  Employment at LANL and in the surrounding region is expected to 
increase, thus creating additional employment opportunities for local individuals.  As additional 
funding flows into the regional economy, increased opportunities for low-income and minority 
populations should be realized.  Also, the conveyance and transfer of land to the Department of 
the Interior that has occurred benefits people inhabiting the Pueblo of San Ildefonso.  A 
consultation process is in place to address possible impacts to traditional cultural properties from 
LANL actions. 

S.9.3 Summaries of Potential Consequences from Project-Specific Analyses 

Appendices of the SWEIS contain evaluations of the environmental impacts of projects proposed 
for implementation under the Expanded Operations Alternative.  They include projects to replace 
or refurbish existing structures and their related capabilities, DD&D of old structures and 
remediation of environmental contamination, modifications to site infrastructure, and expansion 
of site capabilities.  This section summarizes the potential consequences of implementing each of 
the proposed projects. 

The sliding-scale approach is used in the SWEIS to evaluate environmental consequences.  This 
approach implements the Council on Environmental Quality instruction to “focus on significant 
environmental issues” (40 CFR Part 1502.1) and to discuss impacts “in proportion to their 
significance” (40 CFR Part 1502.2[b]).  For some of the project-specific analyses it was 
determined that there would be no or only minor impacts for some resource areas.  Consequently, 
these resource areas are not analyzed in detail.  In the following tables, these resource areas are 
identified as having “no or negligible impacts.” 

General temporary construction-related impacts would be expected to occur for most of the 
projects summarized in this section during construction and DD&D activities.  After project 
completion, these impacts would cease and the area would return to normal.  These impacts are 
not discussed in detail in the project summaries: 

• Physical disturbances to areas under or in the vicinity of construction and DD&D 
projects would disrupt land use, affect the visual environment, and disturb the soils and 
geology, the latter primarily from excavation activities. 

• Water resources, primarily surface water quality, could be temporarily affected by runoff 
and increased sediment loads from construction and DD&D sites.  Stormwater Pollution 
Prevention Plans describing best management practices would be required and would 
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mitigate most of these impacts.  A Construction General Permit, a U.S. Army Corps of 
Engineers Section 404 Dredge and Fill Permit, and a Section 401 New Mexico Water 
Quality Certification would be obtained, if needed, for projects that may affect surface 
water. 

• Air quality impacts would be increased by emissions of criteria air pollutants, primarily 
carbon monoxide and nitrogen oxides from vehicles and heavy equipment, as well as 
particulate matter from soil disturbance. 

• Noise levels could rise from the increased number of personal vehicles, trucks hauling 
materials and waste to and from construction sites, and heavy equipment involved in the 
activities.  Most noise would be localized, but if a project were near a LANL site 
boundary, offsite populations could be disturbed. 

• Loss of habitat from land disturbance and increased noise and light are potentially 
adverse ecological impacts from construction and DD&D activities.  Impacts could be 
minimized by avoiding working during nesting seasons for sensitive species, using 
special lighting, protecting areas of concern, and working only during certain times of the 
day or year. 

• Construction workers would be subject to accidents typical of any construction site.  
Adverse effects could range from relatively minor (such as lung irritation, cuts, or 
sprains) to major (such as lung damage, broken bones, or fatalities).  To prevent serious 
exposures and injuries, all site construction contractors would be required to submit and 
adhere to a Construction Safety and Health Plan and undergo site-specific hazard 
training.  Appropriate personal protection measures would be a routine part of 
construction activities, including use of personal protection equipment such as coveralls, 
respirators, gloves, hard hats, steel-toed boots, eye shields, and earplugs or covers.  
Workers also would be protected by other engineered and administrative controls. 

• Increased consumption of fuels, water, and electricity would occur during construction 
and DD&D. 

Summary of Impacts for the Physical Science Research Complex Project 

The Physical Science Research Complex would be a complex of four buildings in TA-3 with 
approximately 350,000 square feet (32,500 square meters) of floor space, approximately 
30 percent of which would be laboratory space (primarily laser).  This complex would be 
available to consolidate staff currently located in TA-3 and other LANL locations in newer, more 
efficient and modern space.  A number of structures would be demolished to make room for the 
Physical Science Research Complex, and a number of buildings vacated by staff moving to the 
new facility would also undergo DD&D.  A building potentially eligible for listing on the 
National Register of Historic Places could be impacted, as well as the Administration Building 
which has been determined to be eligible.  Proposed activities would require documentation to 
resolve adverse effects.  Only minor impacts would be expected from construction and operation 
of this facility.  There would be some improvement in the overall appearance of areas in which 
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aging buildings and temporary structures would be demolished.  Table S–6 summarizes the 
potential impacts of implementing this project. 

Table S–6  Summary of Impacts for the Physical Science Research Complex Project 
Resource Area Impact Summary 

Land Resources Land Use – No or negligible impact. 
Visual Environment – Demolition of vacated structures would improve the overall appearance of 
TA-3, TA-35, and TA-53. 

Geology and Soils Temporary construction- and DD&D-related impacts.  Approximately 499,000 cubic yards of rock 
and soil would be disturbed during construction. 

Water Resources No or negligible impact. 

Air Quality and Noise Air Quality – Temporary construction- and DD&D-related impacts.  Little or no change in 
emissions from operations. 
Noise – Temporary construction- and DD&D-related impacts. 

Ecological Resources  No or negligible impact. 

Human Health Temporary construction-related impacts and accident potential for workers.  Potential worker 
exposure to radiological contamination and asbestos during DD&D.  Impacts would be mitigated 
through safe work practices, procedures, and personal protective equipment. 
 
Positive impact on relocated staff from improved working conditions. 

Cultural Resources Possible impact on a building potentially eligible for listing on the National Register of Historic 
Places and the Administration Building, which has been determined to be eligible.  Proposed 
activities would require documentation to resolve adverse effects. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – No more than negligible impact on LANL utility capacity, requirements would be 
similar to or less than the facilities being replaced. 

Waste Management 
 

Construction – 1,600 cubic yards of construction debris. 
DD&D – 17,000 cubic yards of low-level radioactive waste; 177,000 cubic yards of solid waste 
including demolition debris; and 314,000 pounds of chemical waste. 

Transportation Transportation of construction materials and wastes and demolition wastes (some radioactive) 
would not be expected to result in any fatalities or excess LCFs. 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; LCF = latent cancer fatality. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359. 
 

Summary of Impacts for the Replacement Office Buildings Project 

The TA-3 Replacement Office Buildings Project would consolidate staff and activities currently 
located in temporary or aging permanent buildings into more efficient and safer structures.  The 
complex would include the construction of 11 two-story buildings, 1 three-story building, and 
related parking structures.  The Wellness Center and a warehouse would be demolished to 
accommodate this project. 

There would be no major environmental impacts from construction, operation, and DD&D of 
existing buildings for the Replacement Office Buildings Project.  Most construction would be in 
a developed portion of TA-3; however, a portion of the project area would require use of about 
13 acres (5.3 hectares) of currently undeveloped land.  Protection of cultural resources and 
potential accommodation for the Mexican spotted owl during construction could be required.  
Table S–7 summarizes the potential impacts of implementing this project. 
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Table S–7  Summary of Impacts for the Replacement Office Buildings Project 
Resource Area Impact Summary 

Land Resources 
 

Land Use – Consistent with future land use plans; about 13 acres of undeveloped land would be 
disturbed. 
Visual Environment – New buildings and parking lot could be visible from West Jemez Road and 
Pajarito Road. 

Geology and Soils Temporary construction- and DD&D-related impacts.  Approximately 369,000 cubic yards of rock 
and soil would be disturbed during construction. 

Water Resources Temporary construction- and DD&D-related impacts. 

Air Quality and Noise Air Quality – Temporary construction-and DD&D-related impacts.  No change in emissions from 
operations. 
Noise – Temporary construction- and DD&D-related impacts. 

Ecological Resources  Temporary construction-related impacts.  Loss of 13 acres of habitat.  Construction may affect, but 
is not likely to adversely affect, the Mexican spotted owl and bald eagle. 

Human Health Temporary construction- and DD&D-related impacts and accident potential for workers.  Impacts 
would be mitigated through safe work practices, procedures, and personal protective equipment. 

Cultural Resources Possible impact on a historic trail potentially eligible for listing on the National Register of 
Historic Places.  Proposed activities could require documentation to resolve adverse effects. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – No more than negligible impact on LANL utility capacity; requirements would be 
similar to or less than the facilities being replaced. 

Waste Management Construction – 1,700 cubic yards of construction waste. 
DD&D – 31 cubic yards of low-level radioactive waste and 6,900 cubic yards of demolition debris. 

Transportation No or negligible impact. 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; acres to hectares, multiply by 0.40469. 
 

Summary of Impacts for the Radiological Sciences Institute Project, Including Phase I – the 
Institute for Nuclear Nonproliferation Science and Technology 

The proposed project would involve the DD&D of 52 obsolete structures scattered over 6 TAs, 
and the construction of the Radiological Sciences Institute in TA-48, which would include as 
many as 13 new facilities.  Phase I would include construction of five buildings associated with 
the Institute for Nuclear Nonproliferation Science and Technology.  This facility would include 
Security Category I and II laboratories and vaults, other laboratory space, a secure radiochemistry 
laboratory, and associated offices and support facilities. 

DD&D activities and transportation would result in the largest potential impacts.  DD&D 
activities are expected to generate large quantities of debris, including some radioactively-
contaminated debris.  With the exception of low-level radioactive waste, most DD&D waste 
would be transported to appropriate offsite facilities.  Transportation impacts would include 
temporary disruption of traffic on Pajarito Road during construction; increased local traffic 
during operations; and movement of large amounts of DD&D waste.  Table S–8 summarizes the 
potential impacts of implementing this project. 
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Table S–8  Summary of Impacts for the Radiological Sciences Institute Project, Including 
Phase I – the Institute for Nuclear Nonproliferation Science and Technology 

Resource Area Impact Summary 

Land Resources Land Use – Some currently designated Reserve and Experimental Science areas would be 
redesignated in the future as Nuclear Materials Research and Development; 12.6 acres of 
undeveloped land would be disturbed. 
Visual Environment – Minor impact from new development in TA-48 west of existing buildings.  

Geology and Soils Temporary construction-related impacts.  Approximately 802,000 cubic yards of rock and soil 
would be disturbed during construction.  Excavation of welded tuff could necessitate blasting.  
Negligible impacts anticipated from DD&D activities. 

Water Resources Temporary construction-related impacts.  DD&D of older contaminated structures could reduce the 
potential for future surface water and groundwater contamination. 

Air Quality and Noise Air Quality – Temporary construction- and DD&D-related nonradiological impacts and potential 
for release of radionuclides in contaminated soils in the vicinity of the proposed building location. 
 Little or no change in emissions from operations. 
Noise – Temporary construction- and DD&D-related impacts could include blasting. 

Ecological Resources  Temporary construction-related impacts.  Loss of 12.6 acres of habitat.  Construction may affect, 
but is not likely to adversely affect, the Mexican spotted owl and bald eagle.  DD&D activities may 
affect, but are not likely to adversely affect, the Mexican spotted owl. 

Human Health Temporary construction-related impacts and accident potential for workers.  Impacts would be 
mitigated through safe work practices, procedures, and personal protective equipment.  No 
additional LCFs in general population or to the MEI from radiological doses from facility 
construction or operation and associated DD&D. 

Cultural Resources Possible impact on two archaeological sites determined to be eligible for the National Register of 
Historic Places and on potentially eligible historic buildings, including the Radiochemistry 
Building.  Documentation to resolve adverse effects on the archaeological sites would be required 
before beginning construction of the Radiological Sciences Institute and could be required before 
demolition of any of the potentially important historic structures. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – No more than negligible impact on LANL utility capacity, requirements would be 
similar to or less than the facilities being replaced. 

Waste Management Construction – 2,800 cubic yards of construction debris and associated solid waste. 
DD&D – 1,100 cubic yards of transuranic waste; 96,000 cubic yards of low-level radioactive 
waste; 1,000 cubic yards of mixed low-level radioactive waste; 77,000 cubic yards of demolition 
debris; and 988,000 pounds of chemical waste. 

Transportation  Transportation of construction materials and wastes, and demolition wastes (some of which would 
be radioactive) would not be expected to result in any fatalities or excess LCFs.  

Environmental Justice No or negligible impact. 

Facility Accidents Postulated facility accident with the highest impacts would result in an LCF risk of 1 in 12,000 for 
a noninvolved worker and 1 in 77,000 for the MEI; there would be no excess LCFs expected in the 
exposed population. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; LCF = latent cancer fatality; 
MEI = maximally exposed individual. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359; acres to 
hectares, multiply by 0.40469. 
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Summary of Impacts for Radioactive Liquid Waste Treatment Facility Upgrade Project 

This project has been proposed to improve the operation and reliability of the Radioactive Liquid 
Waste Treatment Facility in TA-50. Three options have been proposed to upgrade the facility, 
each involving DD&D of part of the existing facility.  Under Option 1, a new building for 
treating liquid low-level radioactive and transuranic wastes would be constructed west of the 
existing facility in a parking area, along with a central utilities building.  The East Annex would 
be demolished.  Under Option 2, the Radioactive Liquid Waste Treatment Facility treatment 
capabilities would be housed in two or more separate structures to the west and north of the 
existing facility (for example, one or more structures for low-level radioactive liquid waste and 
one or more structures for transuranic liquid waste).  The East Annex, the North Annex, and a 
transformer located on the north side of the existing facility would be demolished to 
accommodate the new construction.  Option 3 is identical to Option 2, except that the existing 
facility would be renovated for reuse; the most DD&D would be required under this option.  An 
auxiliary action of installing a pipeline and constructing evaporation tanks to treat effluent could 
occur with any of the options, including the No Action Option (not upgrading the facility). 

Potential impacts from each of the action options would be similar.  Demolition of the East 
Annex and the transuranic influent storage tanks would likely produce considerable low-level 
radioactive waste and some transuranic waste.  There is also the potential for releasing 
radioactive or other hazardous constituents from contaminated soils and contaminated structural 
materials, but proper procedures would be followed to minimize their release.  Table S–9 
summarizes the potential impacts of implementing this project. 

Implementing the auxiliary action to construct evaporation tanks and a pipeline would result in a 
change in the land use category and the permanent loss of habitat of up to 5.4 acres (2.2 hectares) 
of currently undeveloped land.  Tank construction would cause a break in the forest cover that 
would be noticeable from areas west of LANL.  Use of the evaporation tanks would improve 
surface water quality by eliminating a discharge that could contribute to movement of existing 
environmental contamination. 

Table S–9  Summary of Impacts for the Radioactive Liquid Waste Treatment Facility 
Upgrade Project 

Resource Area Impact Summary 

Land Resources Land Use – If the option to construct evaporation tanks and pipeline were implemented, the land use 
designation of up to 5.4 acres of land for the area of the tanks would change from Reserve to Waste 
Management. 
Visual Environment – The new treatment buildings would not result in a change to the overall visual 
character of the area within TA-50, but the area proposed for construction of the evaporation tanks is 
currently undeveloped and wooded, and a break in the forest cover would be noticeable from areas 
west of LANL. 

Geology and Soils Temporary construction- and DD&D-related impacts.  Construction may affect, but is not likely to 
adversely affect, the Mexican spotted owl and bald eagle.  Permanent removal of contaminated soil 
to accommodate new facilities.  Up to 164,000 cubic yards of rock and soil could be disturbed, 
assuming construction of the evaporation tanks and pipeline. 

Water Resources Potential positive impact on effluent water quality and quantity due to more stringent discharge 
requirements and improved processing. 

Air Quality and 
Noise 

Air Quality – Temporary construction-related impacts.  Potential for increased radioactive emissions 
during DD&D.  Minimal impact expected from operation. 
Noise – Minor construction equipment and traffic noise impact to workers. 
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Resource Area Impact Summary 

Ecological Resources  Temporary construction- and DD&D-related impacts.  Loss of up to 4 acres of habitat if the 
evaporation tanks and pipeline are built. 

Human Health Temporary construction-related impacts and accident potential for workers.  Potential worker 
exposure to radiological contamination during DD&D.  Impacts would be mitigated through safe 
work practices, procedures, and personal protective equipment.  During operations, worker health 
and safety would be improved because of improved reliability and design and less maintenance on 
new systems.  RLWTF emissions do not have a distinguishable effect on the projected dose to the 
public. 

Cultural Resources Possible impact on several historic properties, including the RLWTF, potentially eligible for listing 
on the National Register of Historic Places.  Proposed activities could require documentation or 
excavation to resolve adverse effects. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – Utility requirements are expected to increase but to stay within LANL utility 
capacity. 

Waste Management Construction – Up to 1,150 cubic yards of construction debris. 
DD&D – Up to 230 cubic yards of transuranic waste; 10,300 cubic yards of low-level radioactive 
waste; 150 cubic yards of mixed low-level radioactive waste; 1,800 cubic yards of demolition debris; 
and 212,000 pounds of chemical waste. 

Transportation Temporary disruption of local traffic during construction and DD&D.  Transportation of construction 
materials and wastes and demolition wastes (some of which would be radioactive) would not be 
expected to result in any fatalities or excess LCFs. 

Environmental 
Justice 

No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; LCF = latent cancer fatality; 
RLWTF = Radioactive Liquid Waste Treatment Facility. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; gallons to liters, multiply by 3.7854; pounds to 
kilograms, multiply by 0.45359; acres to hectares, multiply by 0.40469. 
 

Summary of Impacts for Los Alamos Neutron Science Center Refurbishment Project 

The LANSCE Refurbishment Project would include renovations and improvements to the 
existing facility in TA-53 to increase its reliability and extend its operating life.  Impacts from 
implementation would be minimal.  There could be minimal indirect effects on utility usage and 
air emissions from increased usage of the facilities after the project was complete.  Table S–10 
summarizes the potential impacts of LANSCE Refurbishment Project activities. 
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Table S–10  Summary of Impacts for the Los Alamos Neutron Science Center 
Refurbishment Project 

Resource Area Impact Summary 

Land Resources 
 

Land Use – No or negligible impact. 
Visual Environment – No or negligible impact. 

Geology and Soils No or negligible impact. 

Water Resources Project implementation may result in a small increase in nonradiological cooling water discharge 
from increased facility usage. 

Air Quality and Noise Air Quality – Negligible to minor impacts during refurbishment.  Operations may result in increased 
nonradiological air emissions from increased facility usage. 
Noise – Potential temporary increase in onsite noise levels during refurbishment. 

Ecological Resources  No or negligible impact. 

Human Health Temporary construction-related impacts and accident potential for workers.  Impacts would be 
mitigated through safe work practices, procedures, and use of personal protective equipment.  
Operations impacts may increase as a result of increased accelerator usage.  The maximum dose to 
the MEI as a result of emissions, however, would be limited to 7.5 millirem per year. 

Cultural Resources Possible impact on several historic buildings potentially eligible for listing on the National Register 
of Historic Places and the LANSCE accelerator building, which has been determined to be eligible. 
Documentation to resolve adverse effects would be required before making modifications to the 
accelerator building and could be required before modifications or demolition of any of the other 
potentially important historic structures. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No impacts identified. 
Infrastructure – Negligible utility requirements during refurbishment.  Project implementation 
could result in increased utility demands from increased facility usage.  Peak load demand could 
approach current capacity but ongoing improvements to LANL’s electric power infrastructure 
should alleviate this concern. 

Waste Management Small quantities of low-level radioactive waste, mixed low-level radioactive waste, chemical waste, 
and nonhazardous solid waste would be generated during refurbishment. 

Transportation No or negligible impact. 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

MEI = maximally exposed individual; LANSCE = Los Alamos Neutron Science Center. 
 

Summary of Impacts for the Radiography Facility Project 

The proposed Radiography Facility would be constructed at TA-55 to eliminate the need for 
transporting nuclear items to different locations at LANL during the examination process.   
Minor impacts from construction would be expected.  Radiography operations would use 
engineering and administrative controls to ensure workers would not be exposed to high 
radiation fields.  Implementation of the project would reduce the number of onsite trips for 
nuclear components, resulting in fewer road closures and improved traffic flow.  Table S–11 
summarizes the potential impacts of the proposed TA-55 Radiography Facility Project. 



Summary 
 
 

 
7/9/2007 Concurrence Draft S-97 

Table S–11  Summary of Impacts for the Technical Area 55 Radiography Facility Project 
Resource Area Impact Summary 

Land Resources 
 

Land Use – No or negligible impact. 
Visual Environment – No or negligible impact. 

Geology and Soils Temporary construction-related impacts.  Up to 8,000 cubic yards of soil and rock would be 
disturbed. 

Water Resources No or negligible impact. 

Air Quality and Noise Air Quality – Temporary construction-related impacts. 
Noise – Temporary construction-related impacts. 

Ecological Resources  No or negligible impact. 

Human Health Construction – Temporary construction-related impacts and accident potential for workers.  Impacts 
would be mitigated through safe work practices, procedures, and personal protective equipment. 
Operations – Operations would involve high radiation fields.  Worker health would be protected by 
facility design, radiation control procedures, and personal protective equipment. 

Cultural Resources No or negligible impact. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – No more than negligible impact on LANL utility capacity. 

Waste Management Construction – Up to 24 cubic yards of solid waste would be generated during construction of the 
new building. 

Transportation Implementation of project would reduce onsite nuclear material transport. 

Environmental Justice No or negligible impact. 

Facility Accidents Accident impacts are bounded by those analyzed for the TA-55 Plutonium Facility Complex. 

TA = technical area.  
Note:  To convert cubic yards to cubic meters, multiply by 0.76456. 
 

Summary of Impacts for Plutonium Facility Complex Refurbishment Project 

The TA-55 Plutonium Facility Complex Refurbishment Project would upgrade the electrical, 
mechanical, safety, and other selected facility systems to improve overall reliability to ensure 
continued operations.  The project would be implemented in phases as a series of subprojects.  
All work would be performed inside the existing TA-55 complex.  Several subprojects could 
have positive impacts on the environment, including replacement of the chiller, which would 
result in fewer emissions of ozone-depleting substances; implementation of the Steam System 
Subproject, which would reduce emissions of criteria pollutants; several subprojects that would 
improve the safety basis of the complex; and improvement in stack mixing and emissions 
monitoring resulting from implementation of the Stack Upgrade and Replacement Subproject. 
Implementation of the project would result in small amounts of radioactive and chemical waste 
that would be accommodated by the LANL waste management infrastructure.  Table S–12 
summarizes the potential impacts for the Plutonium Facility Complex Refurbishment Project. 
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Table S–12  Summary of Impacts for the Plutonium Facility Complex  
Refurbishment Project 

Resource Area Impact Summary 

Land Resources Land Use – Temporary construction-related impacts of previously disturbed areas. 
Visual Environment – No impacts identified. 

Geology and Soils Temporary construction-related impacts. 

Water Resources No impacts identified. 

Air Quality and Noise Air Quality – Temporary construction-related impacts.  Potential reduction in air emissions from 
upgrades and installation of new equipment. 
Noise – Temporary construction-related impacts confined to LANL site in and near TA-55, except 
for a very small potential increase in traffic noise. 

Ecological Resources  No or negligible impact. 

Human Health Temporary construction-related impacts and accident potential for workers.  Potential worker 
exposure to radiological contamination during refurbishment activities.  Impacts would be 
mitigated through safe work practices, procedures, and personal protective equipment. 
 
No radiological risks to members of the public identified from construction or normal operations. 

Cultural Resources No or negligible impact. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No impacts identified. 
Infrastructure – No more than negligible impact on LANL utility capacity. 

Waste Management Construction and DD&D – 340 cubic yards of transuranic waste; 1,300 cubic yards of low-level 
radioactive waste; 220 cubic yards of mixed low-level radioactive waste; 2,700 cubic yards of 
demolition debris; and 2,000 pounds of chemical waste. 

Transportation Transportation of construction materials and wastes and demolition wastes (some of which would 
be radioactive) would not be expected to result in any fatalities or excess LCFs. 

Environmental Justice No or negligible impact. 

Facility Accidents A number of the higher-priority subprojects involve upgrades that would substantially improve the 
safety basis of the Plutonium Facility Complex. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; LCF = latent cancer fatality. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.4536. 
 

Summary of Impacts for the Science Complex Project 

The proposed Science Complex, a state-of-the-art multidisciplinary facility used for light 
laboratory and offices, would consist of two buildings and one supporting parking structure.  The 
Science Complex would be constructed at one of three proposed sites:  in TA-62, west of the 
Research Park area; in the Research Park in the northwest portion TA-3; or in the southeast 
portion of TA-3. 

Construction of the Science Complex at the TA-62 site or the Research Park site would disturb 
about 5 acres (2 hectares) of undeveloped land.  Each of the locations would require some 
modification of site infrastructure such as extending natural gas pipelines.  The Research Park 
option would likely require rerouting of additional utilities currently located in or near the project 
area.  Table S–13 summarizes the potential impacts of Science Complex Project activities. 
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Table S–13  Summary of Impacts for the Science Complex Project 
Impact Summary 

Resource Area 
Northwest TA-62 

Option 
Research Park 

Option 
South TA-3 

Option 
Land Resources Land Use – 5 acres of undeveloped 

land would be permanently 
disturbed; the land use plans for 
15.6 acres would be changed. 
Visual Environment – Views from 
neighboring properties and 
roadways would be altered by 
construction of the proposed 
structures and from night lighting. 
Forested buffer between LANL and 
Los Alamos Canyon would be lost. 

Land Use – Impacts similar to 
Northwest TA-62 Site.  
Visual Environment – Impacts 
similar to Northwest TA-62 Site. 

Land Use – Negligible impacts 
identified. 
Visual Environment – No 
impacts identified. 

Geology and Soils Temporary construction-related impacts.  Approximately 840,000 cubic yards of soil and rock would be 
disturbed. 

Water Resources Temporary construction-related impacts. 

Air Quality and 
Noise 

Air Quality – Temporary construction-related impacts. 
Noise – Temporary construction-related impacts.  Minor increased noise levels from operation. 

Ecological 
Resources 

Temporary construction-related impacts; loss of up to 5 acres of habitat.  Under the TA-62 option, 
construction may affect, but is not likely to adversely affect, the Mexican spotted owl and bald eagle. 

Human Health Temporary construction-related impacts and accident potential for workers.  Impacts would be mitigated 
through safe work practices, procedures, and personal protective equipment. 

Cultural 
Resources 

Possible impact on two 
archaeological sites determined to be 
eligible for the National Register of 
Historic Places.  Proposed activities 
would require documentation to 
resolve adverse effects. 

No impacts identified. No impacts identified. 

Socioeconomics 
and Infrastructure 

Socioeconomics – No or negligible 
impact. 
Infrastructure – Addition of a 
natural gas line and tie-in to sanitary 
sewage system would be required. 
No more than negligible impact on 
LANL utility capacity. 

Socioeconomics – No or 
negligible impact. 
Infrastructure – Would likely 
require rerouting of many 
utilities currently located on the 
site and extension of a sewer 
trunk line. 

Socioeconomics – No or 
negligible impact. 
Infrastructure – Addition of a 
natural gas line and tie-in to 
sanitary sewage system would 
be required. 

Waste 
Management 

Construction – Approximately 3,300 cubic yards of construction debris would be generated. 

Transportation Once complete, impacts would 
include an estimated 5,790 vehicle 
trips on the average weekday (2,895 
vehicles entering and exiting in a 
24-hour period). 

Impacts similar to Northwest 
TA-62 Site. 

Impacts would be greater than 
those for the Northwest TA-62 
site due to the site location 
within the planned Security 
Perimeter Road and higher 
traffic flows on Diamond 
Drive relative to those on West 
Jemez Road.  Construction 
traffic impacts would also be 
greater due to travel on 
Diamond Drive. 

Environmental 
Justice 

No or negligible impact.  

Facility Accidents Risk of an LCF for a Science 
Complex occupant from a CMR 
Building accident:  1 chance in 
560,000 per year. 

Risk of an LCF for a Science 
Complex occupant from a CMR 
Building accident:  1 chance in 
240,000 per year. 

Risk of an LCF for a Science 
Complex occupant from a 
CMR Building accident:  
1 chance in 60,000 per year. 

TA = technical area; LCF = latent cancer fatality; CMR = Chemistry and Metallurgy Research. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; acres to hectares, multiply by 0.40469. 
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Summary of Impacts for Remote Warehouse and Truck Inspection Station Project 

The Remote Warehouse and Truck Inspection Station Project would relocate shipment receiving, 
warehousing, and distribution functions from TA-3 to a site in TA-72.  In addition, the Truck 
Inspection Station would be relocated from its current location on the northwest corner of NM 4 
and East Jemez Road to the new location.  Impacts resulting from this project would be minor, 
although the proposed facilities would be constructed in a relatively undeveloped area with 
desirable aesthetic qualities.  Some screening of the proposed facilities would be possible using 
selective tree cutting and strategic placement of the facilities, but the view would be permanently 
altered to one that is typical of a more developed area.  Nearby sensitive archaeological sites and 
National Historic Landmarks would be protected from construction and operation activities and 
increased visitation by installing fencing around the perimeter of the Remote Warehouse and 
Truck Inspection Station.  Table S–14 summarizes the potential impacts for this project. 

Table S–14  Summary of Impacts for the Remote Warehouse and Truck Inspection 
Station Project 

Resource Area Impact Summary 

Land Resources Land Use –Land use designation would change from Reserve to Physical/Technical Support; 
4 acres of undeveloped land would be disturbed. 
Visual Environmental – Views would change from primarily natural landscape to include 
developed area.  Lighting could be visible from Tsankawi Unit of Bandelier National Monument. 

Geology and Soils Temporary construction-related impacts.  Approximately 90,000 cubic yards of soil and rock 
would be disturbed during construction. 

Water Resources Temporary construction-related impacts. 

Air Quality and Noise Air Quality – Temporary construction-related impacts. 
Noise – Temporary construction-related impacts.  Possible noticeable noise along East Jemez Road 
during operations. 

Ecological Resources  Temporary construction-related impacts; loss of 4 acres of habitat.  Construction may affect, but is 
not likely to adversely affect, the bald eagle. 

Human Health Temporary construction-related impacts and accident potential for workers.  Impacts would be 
mitigated through safe work practices, procedures, and personal protective equipment. 

Cultural Resources Possible impact on three nearby archaeological sites potentially eligible for listing on the National 
Register of Historic Places and two National Historic Landmarks.  Proposed activities could 
require documentation to resolve adverse effects.  Fencing around perimeter of project site would 
aid in protecting these sensitive sites. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – Addition of a natural gas line and means of sanitary sewage treatment, 
conveyance, or disposal would be required.  No more than negligible impact on LANL utility 
capacity. 

Waste Management Approximately 610 cubic yards of construction debris would be generated. 

Transportation Changes to geometry of East Jemez Road.  Potential reduction of traffic in and around TA-3. 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; acres to hectares, multiply by 0.40469. 
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Summary of Impacts for TA-18 Closure Project, Including Remaining Operations 
Relocation, and Structure Decontamination, Decommissioning, and Demolition 

This proposed project would relocate the Security Category III and IV capabilities and materials 
remaining in TA-18, and would conduct DD&D of the buildings and structures at TA-18.  The 
removal of buildings and structures at TA-18 (Pajarito Site) would provide positive local visual 
impacts, as would the eventual return of the area to its natural state, which would blend with 
other undisturbed portions of LANL.  Buildings of historic importance and other cultural sites are 
located in TA-18.  These cultural resources would be protected during DD&D activities as 
required.  Table S–15 summarizes the potential impacts of these activities. 

Table S–15  Summary of Impacts for the Technical Area 18 Closure Project, Including 
Remaining Operations Relocation and Structure Decontamination, Decommissioning, and 

Demolition 
Resource Area Impact Summary 

Land Resources Land Use – DD&D could result in an overall change in the land use designation from Nuclear 
Materials Research and Development to Reserve. 
Visual Environmental – Potentially positive impact from removal of old buildings. 

Geology and Soils Temporary DD&D-related impacts. 

Water Resources DD&D would remove facilities from a floodplain. 

Air Quality and Noise Air Quality – Temporary DD&D-related impacts. 
Noise – Temporary DD&D-related impacts. 

Ecological Resources  Temporary DD&D-related impacts.  DD&D activities may affect, but are not likely to adversely 
affect, the Mexican spotted owl and southwestern willow flycatcher.  Restoration of the site could 
create a more natural habitat and benefit wildlife. 

Human Health The primary source of potential impacts on workers and members of the public would be 
associated with the release of radiological contaminants during DD&D.  Potential impacts would 
be much less than during past operations and would be mitigated using confinement and filtration 
methods. 

Cultural Resources Three archaeological resources sites found at TA-18 (a rock shelter, a cavate complex, and the 
Ashley Pond cabin) have been determined to be eligible for listing on the National Register of 
Historic Places, and there are other eligible and potentially eligible buildings within the TA.  
Proposed activities would require documentation to resolve adverse effects, and these buildings 
would be protected during DD&D activities as required.   Several historic properties at TA-18 
have been identified for permanent retention, including the Pond Cabin, the Slotin Accident 
Building (TA-18-1), and other properties that represent the history of the TA and LANL.  

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – No or negligible impact. 

Waste Management Waste generated from the disposition of the buildings and structures is estimated to be 4,700 cubic 
yards of low-level radioactive waste; 5 cubic yards of mixed low-level radioactive waste; 
17,000 cubic yards of demolition debris; and 75,000 pounds of chemical waste. 

Transportation Transportation of wastes would not be expected to result in any fatalities or excess LCFs. 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; LCF = latent cancer fatality. 
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359. 
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Summary of Impacts for the TA-21 Structure Decontamination, Decommissioning, and 
Demolition Project 

All or a portion of the buildings and structures at TA-21 would undergo DD&D under this 
project.  Two options are proposed:  the Complete DD&D Option would remove essentially all 
structures within TA-21; the Compliance Support Option would remove only those structures 
necessary to support remediation activities. 

Onsite and offsite visual impacts would be improved by removal of some or all of the buildings 
and structures at TA-21.  DD&D activities would affect buildings and structures potentially 
eligible for listing on the National Register of Historic Places, so documentation to resolve 
adverse effects could be required.  Implementation of this project at the same time that TA-21 
MDA remediation is underway would result in local traffic impacts along DP Road and in the 
Los Alamos townsite.  Table S–16 summarizes the potential impacts of these activities. 

Summary of Impacts for Waste Management Facilities Transition Project 

This project involves DD&D of certain aboveground facilities in TA-54, Areas G and L, to 
facilitate closure of those areas; construct additional waste management facilities; remove waste 
stored underground in pits and shafts in Area G; and prepare and ship this waste for disposal.  
New waste management facilities would include a retrieval facility to assist in removal of high-
activity remote-handled transuranic waste from certain shafts, new low-level radioactive waste 
facilities in TA-54, and a new TRU Waste Facility in the Pajarito Road Corridor to store and 
process transuranic waste. 

The waste storage domes in MDA G would be removed as part of this project, which would have 
a beneficial impact on both near and distant views.  Because these domes are visible from the 
lands of the Pueblo of San Ildefonso, their removal would improve the views from traditional 
cultural properties.  Construction at TA-54 may affect, but is not likely to adversely affect, the 
southwestern willow flycatcher.  Construction of the TRU Waste Facility, which could require up 
to 7 acres (2.8 hectares), could occur within Mexican spotted owl Areas of Environment Interest 
which would require consultation with the U.S. Fish and Wildlife Service.  (The location of the 
TRU Waste Facility has not been finalized, so land resource, ecological, and cultural resource 
impacts could vary.)  Eventual removal of stored wastes in Area G would reduce the dose to the 
facility-specific MEI.  Worker doses could also decrease after 2015, once waste management 
activities in Area G are completed.  Table S–17 summarizes the potential impacts of these 
activities. 
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Table S–16  Summary of Impacts for Technical Area 21 Structure Decontamination, 
Decommissioning, and Demolition Project 

Impact Summary 
Resource Area Complete DD&D Option Compliance Support Option 

Land Resources Land Use – The remainder of the western 
portion of the area would be available for 
conveyance to Los Alamos County.  The 
eastern part of the TA would remain a part 
of LANL for the foreseeable future. 
Visual Resources – Temporary DD&D-
related impacts.  Long-term impacts would 
be positive with the removal of old 
industrial buildings. 

Land Use – Currently unconveyed portions of 
TA-21 would remain under control of DOE.  Land 
use designations would remain unchanged. 
Visual Environment – Temporary construction- 
and DD&D-related impacts.  Over the long-term, 
the view of the TA from NM 502 and from higher 
elevations to the west would still include portions 
of the current mix of 50-year-old structures. 

Geology and Soils Temporary DD&D-related impacts. Temporary DD&D-related impacts. 
Water Resources Improvement in overall water resources 

from discontinuing processes and 
associated water use and eliminating two 
outfalls. 

Little or no impact on water resources. 

Air Quality and Noise Air Quality – Temporary DD&D impacts.  
Operational emissions would be relocated 
or cease. 
Noise – Temporary DD&D-related impacts. 

Air Quality – Nonradioactive air pollutant 
emissions from the three natural gas-fired boilers 
in Building 21-0357 and the vehicle exhaust and 
emissions from activities in the maintenance 
facilities would remain. 
Noise – Temporary DD&D-related impacts. 

Ecological Resources  Temporary DD&D-related impacts.  Activities may affect, but are not likely to adversely affect, 
the Mexican spotted owl. 

Human Health  East Gate MEI would receive 2 × 10-4 millirem over the life of the project. 
Cultural Resources  DD&D of buildings and structures at TA-21 would have direct effects on 15 NRHP-eligible 

historic buildings and structures (and 1 potentially eligible building) associated with the 
Manhattan Project and Cold War years at LANL. 

Socioeconomics and 
Infrastructure 

Socioeconomics – Temporary modest increase in employment due to DD&D activities.   
Infrastructure – No or negligible impact. 

Waste Management DD&D would generate 1 cubic yard of 
transuranic waste; 34,000 cubic yards of 
low-level radioactive waste, 65 cubic yards 
of mixed low-level radioactive waste; 
47,000 cubic yards solid waste; and 
420,000 pounds of chemical waste. 

The volume of solid waste and debris generated 
under this Option would be about 29,000 cubic 
yards less than that under the Complete DD&D 
Option. 

Transportation Transportation of construction materials and wastes and demolition wastes (some radioactive) 
would not be expected to result in any fatalities or excess LCFs.  Local traffic impacts associated 
with DD&D activities would be exacerbated by MDA remediation occurring at the same time. 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 
TA = technical area; DD&D = decontamination, decommissioning, and demolition; MEI = maximally exposed individual; 
NRHP = National Register for Historic Places; LCF = latent cancer fatality; MDA = material disposal area.  
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359. 
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Table S–17  Summary of Impacts for the Waste Management Facilities Transition Project 
Resource Area Impact Summary 

Land Resources Land Use – Temporary construction-related impacts.  The TRU Waste Facility could require up to 
7 acres of undeveloped land and could result in a change in land use designation, depending on its 
location. 
Visual Environment – Positive impact due to removal of the domes in TA-54.  The TRU Waste 
Facility could be visible from San Ildefonso Pueblo lands, depending on its location. 

Geology and Soils Temporary construction- and DD&D-related impacts would occur in previously disturbed areas; 
impacts would be minor.  Up to 169,000 cubic yards of soil and rock would be disturbed. 

Water Resources Minor impacts to surface water and groundwater.  New facilities would use mitigative techniques 
to minimize impacts of spills. 

Air Quality and Noise Air Quality – Temporary construction impacts.  Operational emissions would be mitigated using 
engineering controls, such as filtration systems, and monitored.  Emissions from new facilities 
would not exceed those currently measured at the Decontamination and Volume Reduction 
System.  Point source and area emissions in Area G would decrease by the end of 2015. 
Noise – Temporary construction-related impacts. 

Ecological Resources  Temporary construction-related impacts at TA-54 may affect, but is not likely to adversely affect, 
the southwestern willow flycatcher.  Construction of the TRU Waste Facility could disturb up to 
7 acres of ponderosa pine forest and open field.  Consultation with the U.S. Fish and Wildlife 
Service could be required since construction could take place within Mexican spotted owl Areas of 
Environmental Interest. 

Human Health Minimal radiological impacts to offsite population.  Reduced impacts to the MEI.  Removal of 
transuranic waste would reduce area sources of occupational radiological exposure in Area G, 
potentially decreasing worker exposures after 2015. 

Cultural Resources Removal of the domes at TA-54 would reduce visual impacts on nearby traditional cultural 
properties.  Potential impact to cultural resources could occur from construction of the TRU Waste 
Facility, depending on its location. 

Socioeconomics and 
Infrastructure 

Socioeconomics – No or negligible impact. 
Infrastructure – Infrastructure demands would not exceed current LANL site capabilities. 

Waste Management Construction waste would include 500 cubic yards of construction debris.  DD&D waste would 
include 30,000 cubic yards of low-level radioactive waste; 8 cubic yards of mixed low-level 
radioactive waste; 54,000 cubic yards of solid waste including demolition debris; and 
566,000 pounds of chemical waste. 

Transportation Transportation of construction materials and wastes and demolition wastes (some radioactive) 
would not be expected to result in any fatalities or excess LCFs. 

Environmental Justice No or negligible impact. 

Facility Accidents The postulated facility accident having the highest impacts would result in an LCF risk of 1 in 900 
for a noninvolved worker, 1 in 12,000 for the MEI, and 1 in 500 to the exposed population. 

TA = technical area; DD&D = decontamination, decommissioning, and demolition; MEI = maximally exposed individual; 
LCF = latent cancer fatality.  
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; pounds to kilograms, multiply by 0.45359; acres to 
hectares, multiply by 0.40469. 
 

Summary of Impacts for Major Material Disposal Area Remediation, Canyon Cleanups, 
and Other Consent Order Actions11 

The environmental impacts that could result from implementation of the Consent Order depend 
on decisions yet to be made by the New Mexico Environment Department.  To bound the range 
of possible consequences of implementing different corrective measures, two action options have 
                                                 
11 NNSA is including impacts associated with Consent Order implementation in order to facilitate Consent Order compliance. 
NNSA intends to implement actions necessary to comply with the Consent Order, regardless of whether it implements other 
actions analyzed as part of the Expanded Operations Alternative. 
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been evaluated:  (1) a Capping Option, in which specific MDAs are stabilized in-place, and (2) a 
Removal Option, in which the waste and contamination within the MDAs are removed.  These 
options are for analytical purposes only and do not necessarily represent the corrective measures 
that NNSA would propose to the New Mexico Environment Department.  Remediation of other 
potential release sites would also occur at LANL.  The impacts of remediating other potential 
release sites would be small relative to those for MDA remediation. 

The Removal Option would result in larger near-term impacts than the Capping Option.  Both 
options would involve major ground-disturbing activities that would require use of heavy 
equipment and hauling of materials and wastes.  Temporary construction impacts such as 
increases in noise levels and emissions of criteria pollutants and particulate matter would be 
expected.  Because these activities would be widespread and would continue over a number of 
years, MDA remediation activities would have a larger impact than other proposed projects.  
Under the Removal Option, large quantities of wastes would be generated including low-level 
radioactive waste and transuranic waste that had been largely buried at LANL before 1970.  
Onsite disposal capacity for low-level radioactive wastes may be sufficient, depending on the 
actual volumes generated by remediation; disposal capacity can be supplemented by offsite 
facilities if needed.  WIPP disposal capacity is expected to be sufficient for disposal of all 
retrievably stored waste and all newly generated transuranic waste from the DOE Complex over 
the next few decades, but not sufficient for this waste plus all transuranic waste buried before 
1970 across the DOE Complex (63 FR 3624).  Decisions about disposal of transuranic waste 
from full removal of LANL MDAs, if generated, would be based on the needs of the entire DOE 
Complex.  Any transuranic waste that may be generated at LANL and lacking disposal capacity 
would be safely stored until disposal capacity becomes available. 

The Removal Option would result in over 100,000 shipments of radioactive and nonradioactive 
wastes that could require transportation to offsite disposal facilities.  These shipments could lead 
to two to three traffic fatalities over a 10-year period from nonradiological (truck collision) 
accidents.  In addition, both the Capping or Removal Option would require the use of large 
quantities of soil, rock, and other bulk materials that would be obtained from LANL or local 
sources including the borrow pit in TA-61.  Transporting this material to the MDAs could 
increase traffic congestion on LANL and local roads.  Acquisition of large quantities of material 
from the TA-61 borrow pit could result in local visual impacts and some elimination of wildlife 
habitat. 

Operational accidents postulated for the Removal Option could result in radiological or chemical 
exposures and risks to noninvolved workers, the MEI, and the population within a 50-mile 
(80-kilometer) radius.  Although sulfur dioxide is not known to be present in MDA B, an 
accident was postulated in which a quantity of the gas would be released.  This postulated 
accident could result in concentrations of sulfur dioxide in excess of the Emergency Response 
Planning Guideline (ERPG)-3 out to 111 feet (34 meters).  The MDA B MEI distance is 148 feet 
(45 meters).  The ERPG-2 distance would be approximately 270 feet (80 meters).  Table S–18 
summarizes the potential impacts of the options for remediation, cleanup, and Consent Order 
actions. 
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Table S–18  Summary of Impacts for Major Material Disposal Area Remediation, Canyon 
Cleanups, and Other Consent Order Actions 

Resource Area Capping Option Removal Option 

Land Resources 
 

Land Use – Temporary commitment of land may be 
required to support remediation.  Future use of the 
MDAs would remain restricted because capping 
would stabilize rather than remove existing 
contamination. 
Visual Environment – Temporary adverse impacts 
would result from capping activities.  Borrow pit in 
TA-61 would become more visible. 

Land Use – Temporary commitment of land may be 
required to support remediation.  Decontamination would 
provide expanded opportunities for future use of some lands. 
Visual Environment – Temporary adverse impacts would 
result from removal activities.  Borrow pit in TA-61 would 
become more visible. 

Geology and Soils Up to 2.5 million cubic yards of soil and rock would 
be required for capping; most material would be 
available from LANL sources.  Covers for the 
MDAs would be contoured and provided with run-
on and run-off control measures.  Contamination 
within the subsurface of the MDAs and in the 
immediate vicinities would be fixed in-place except 
for contaminated gases or vapors. 

Up to 2.2 million cubic yards of soil and rock would be 
required for fill and cover material; most would be available 
from LANL sources.  Complete removal of the MDAs 
would eliminate the susceptibility of buried materials to 
erosional or other geological processes.  Existing soil 
contamination in the vicinity of the MDAs would be greatly 
reduced, and contaminated soil or gas would be largely 
eliminated. 

Water Resources Few, if any impacts to surface water or groundwater 
from site investigations.  Final MDA covers would 
minimize surface water run-on, runoff, erosion, and 
could protect surface and groundwater resources. 

Few, if any, impacts to surface or groundwater from site 
investigations.  There would be much less contamination in 
soils and sediments that could present a risk to water quality.  

Air Quality and 
Noise 

Air Quality – Minor to moderate impacts from 
releases of airborne pollutants caused by heavy 
equipment used in remediation and trucks hauling 
materials.  Increased potential for particulate matter 
release from TA-61 borrow pit. 
Noise – Minor to moderate increase in traffic noise 
associated with remediation.  

Air Quality – Larger releases of airborne pollutants than 
Capping Option from additional vehicles and heavy 
equipment.  Comparable particulate matter release.  The 
potential for long-term release of volatile organic 
compounds from the MDAs would be greatly reduced, if not 
eliminated. 
Noise – Temporary increase in noise in vicinity of 
remediation.  Minor to moderate increase in traffic noise 
associated with remediation. 

Ecological 
Resources 

Temporary localized, construction-type impacts during site investigations and remediation.  In a few cases, 
remediation activities may affect, but are not likely to adversely affect, the Mexican spotted owl, bald eagle, and 
southwestern willow flycatcher.  Possible loss of habitat at the TA-61 borrow pit, including undeveloped buffer and 
core habitat for the Mexican spotted owl.  Expansion of the borrow pit would require consultation with the U.S. 
Fish and Wildlife Service. 

Human Health Radiological and nonradiological risks to workers 
would be minor.  There would be no risk to the 
public during MDA capping, while future risks 
would be reduced. 

Radiological and nonradiological risks to workers would be 
increased. There would be small risk to the public during 
MDA removal, while future risks would be greatly reduced. 

Cultural Resources No archaeological resources are located within any of the MDAs.  Few or no risks to cultural resources at potential 
release sites.  All work would be coordinated with LANL personnel responsible for preservation of cultural 
resources. 

Socioeconomics 
and Infrastructure 

Socioeconomics – Marginal increases in 
employment, personal income, and other economic 
measures. 
Infrastructure – Marginal increases in utility usage. 

Socioeconomics –Increases anticipated in employment, 
personal income, and other economic measures. 
Infrastructure – Increases in utility infrastructure demands. 

Waste Management 280 cubic yards of transuranic waste; 20,000 cubic 
yards of low-level radioactive waste; 1,800 cubic 
yards of mixed low-level radioactive waste; 
47,000 cubic yards of solid waste; and 50 million 
pounds of chemical waste.  Sufficient capacity 
would exist at LANL to dispose of the low-level 
radioactive waste. 

22,000 cubic yards of transuranic waste; 1,000,000 cubic 
yards of low-level radioactive waste; 180,000 cubic yards of 
mixed low-level radioactive waste; 130,000 cubic yards of 
solid waste; and 97 million pounds of chemical waste.  This 
volume of low-level radioactive waste may require use of 
some offsite disposal capacity. 

Transportation Increase in shipments of waste and bulk materials 
on onsite and offsite roads would not be expected to 
result in any LCFs among workers or the public 
from radiation exposure during waste transport, nor 
traffic fatalities from accidents. 

Large increase in shipments of waste and bulk materials on 
onsite and offsite roads would not be expected to result in 
any LCFs among workers or the public from radiation 
exposure during waste transport, but could result in traffic 
fatalities. 
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Resource Area Capping Option Removal Option 

Environmental 
Justice 

No disproportionately high and adverse impacts on minority or low-income populations. 

Facility Accidents Low risks of accidents involving radioactive or 
hazardous materials. 

Postulated facility accident with the highest radiological 
impacts would result in an LCF risk of 1 in 210 for a 
noninvolved worker; 1 in 1,500 for the MEI; and 1 in 220 
for the population within a 50-mile radius.  Postulated 
facility accident with the highest chemical impacts would 
result in concentrations of sulfur dioxide exceeding ERPG-3 
out to 111 feet; ERPG-2 out to 270 feet. 

MDA = material disposal area; TA = technical area; LCF = latent cancer fatality; MEI = maximally exposed individual. 
ERPG = Emergency Response Planning Guideline.  
Note:  To convert cubic yards to cubic meters, multiply by 0.76456; feet to meters, multiply by 0.3048; miles to kilometers, multiply by 
1.6093; pounds to kilograms, multiply by 0.45359. 
 

Summary of Impacts for Security-Driven Transportation Modifications Project 

This proposed project would restrict privately owned vehicles (according to their security level) 
along portions of the Pajarito Corridor West between TA-48 and TA-63.  The project would involve 
constructing new roadways, parking lots, pedestrian and vehicle bridges across Ten Site Canyon, and 
security check points.  Auxiliary actions are also being considered that would construct bridges 
across Mortandad and Sandia Canyons.  Table S–19 summarizes the potential impacts of these 
activities. 

The most consequential impacts from implementing this project would be on the visual 
environment and the Mexican spotted owl.  The removal of open and forested land under the 
Proposed Action would add to the overall developed appearance of the Pajarito Corridor West as 
viewed from nearby and higher elevations to the west.  The construction of both vehicle and 
pedestrian bridges across Ten Site Canyon under the Proposed Action, and Mortandad and 
Sandia Canyons under the auxiliary actions, would be major changes to the landscape.  While 
careful site selection and bridge design would help mitigate visual impacts, the bridges would 
nevertheless alter the natural appearance of the canyons as viewed from both nearby and distant 
locations.  The proposed bridges could adversely affect views of the three canyons from nearby 
traditional cultural properties.  Bridges constructed across Mortandad and Sandia Canyons would 
pass through Areas of Environmental Interest for the Mexican spotted owl.  Habitat would be lost 
as a result of the proposed and auxiliary actions, and the light and noise from traffic could create 
adverse effects.  The U.S. Fish and Wildlife Service has determined that, provided reasonable 
and prudent measures are taken, construction of a span bridge over Ten Site Canyon would be 
unlikely to cause adverse affects to the Mexican spotted owl.  Additional consultation with the 
U.S. Fish and Wildlife Service would be needed for the proposed action if a land rather than span 
bridge was to be used, and for the auxiliary actions once the exact locations and designs of the 
optional bridges over Mortandad and Sandia Canyons are better known. 
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Table S–19  Summary of Impacts for the Security-Driven Transportation Modifications 
Project 

Impact Summary 
Resource Area Proposed Action Auxiliary Actions 

Land Resources 
 

Land Use – Development of portions of the Pajarito 
Corridor West would be within current land use 
plans. 
Visual Environment – Temporary construction 
impacts.  Permanent, pronounced changes to views 
from parking lots and pedestrian and vehicle bridges 
across Ten Site Canyon. 

Land Use – The route for Auxiliary Action A would 
represent a change in land use but would be within the 
scope of the LANL Comprehensive Site Plan.  The route 
for Auxiliary Action B would be partially within current 
land use plans. 
Visual Environment – Permanent, pronounced changes to 
views from proposed bridges over Mortandad and Sandia 
Canyons. 

Geology and Soils Temporary construction-related impacts.  Approximately 238,000 cubic yards of soil and rock would be disturbed 
during construction.  Up to 26,000 cubic yards of soil and rock would be disturbed if both auxiliary actions are 
implemented. 

Water Resources Temporary construction-related impacts. 

Air Quality and 
Noise 

Air Quality – Temporary construction-related 
impacts. Minor increase in vehicle emissions during 
operation. 
Noise – Temporary construction-related impacts.  
Minor increase in traffic noise in vicinity of new 
roads and bus routes during operation. 

Air Quality – Temporary construction-related impacts. 
Minor increase in vehicle emissions during operation. 
Noise – Temporary construction-related impacts.  Minor 
increase in traffic noise in vicinity of new roads and bus 
routes during operation.  

Ecological 
Resources 

Temporary construction-related impacts. 

Up to 30 acres of habitat loss from parking lot and 
bridge construction.  Construction of a span bridge 
across Ten Site Canyon would be unlikely to cause 
adverse affects to the Mexican spotted owl. 

Temporary construction-related impacts. 

Proposed Auxiliary Action A construction falls within 
Areas of Environmental Interest core and buffer zones for 
the Mexican spotted owl and would disturb up to 
25.4 acres of habitat.  Proposed Auxiliary Action B 
construction falls within the Area of Environmental 
Interest buffer zone for the Mexican spotted owl, and 
would disturb 67.1 acres of habitat.  Potentially adverse 
impacts on owls from traffic noise and light.  
Implementation of either Auxiliary Action would 
necessitate consultation with the U.S. Fish and Wildlife 
Service. 

Human Health No or negligible impact. 

Cultural Resources Proposed bridges could adversely affect views of 
Ten Site Canyon from nearby Traditional Cultural 
Properties. 

Further detailed analysis would be required once the 
exact bridge locations are determined to ensure protection 
of prehistoric and historic sites located to the east and 
west of the proposed bridge corridor.  Proposed bridges 
could adversely affect views of Mortandad and Sandia 
Canyons from nearby Traditional Cultural Properties. 

Socioeconomics 
and Infrastructure 

Socioeconomics – No impacts identified. 
Infrastructure – Temporary construction-related impacts.  Some existing utilities might require relocation or 
rerouting. 

Waste 
Management 

Approximately 1,260 cubic yards of construction 
debris. 

Approximately 160 cubic yards under Auxiliary Action 
A, and 110 cubic yards under Auxiliary Action B, of 
construction debris. 

Transportation Some temporary and intermittent disruption of traffic during construction of new roads and bridges. 
Traffic patterns would be permanently altered, but impacts would be minor. 

Environmental 
Justice 

No or negligible impact. 

Note: To convert cubic yards to cubic meters, multiply by 0.76456; acres to hectares, multiply by 0.40469. 
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Summary of Impacts for Nicholas C. Metropolis Center for Modeling and Simulation 
Increase in Level of Operations 

This project would expand the computing capabilities of the Metropolis Center to support a 
100-teraops capability at a minimum, and could approach 1,000 teraops (1 petaop).  This action 
would add mechanical and electrical equipment, including chillers, cooling towers, and air-
conditioning units.  Table S–20 summarizes the potential impacts of these activities. 

Table S–20  Summary of Impacts for Nicholas C. Metropolis Center for Modeling and 
Simulation Increase in Level of Operations 

Resource Area Impact Summary 
Land Resources Land Use – No or negligible impact. 

Visual Environment – No or negligible impact. 
Geology and Soils No or negligible impact. 

Water Resources Discussed in infrastructure. 

Air Quality and Noise No or negligible impact. 

Ecological Resources  No or negligible impact. 

Human Health No or negligible impact. 

Cultural Resources No or negligible impact. 

Socioeconomics and Infrastructure Socioeconomics – No or negligible impact. 
Infrastructure – Water usage would expand to 51 million gallons per year, which 
would not exceed available water supply capacities.  Electrical demand would increase 
to 15 megawatts, which would not exceed available electrical supply capacities. 

Waste Management No or negligible impact. 

Transportation No or negligible impact 

Environmental Justice No or negligible impact. 

Facility Accidents No or negligible impact. 

Note: To convert gallons to liters, multiply by 3.7854. 
 

The level to which operations could increase would be limited by the amount of electricity 
(15 megawatts) and water (51 million gallons [193 million liters] per year) needed to support the 
increased capabilities.  Because each new generation of computing machinery continues to be 
designed with increased computational speed and enhanced efficiency in cooling water and 
electrical requirements, it is anticipated that higher computing capabilities could be achieved 
within these limitations.  Planned improvements to the Sanitary Effluent Recycling Facility 
should increase its effectiveness in supplying the Metropolis Center with cooling water.  
Accordingly, the Metropolis Center’s reliance on groundwater is expected to diminish 
substantially. 

Summary of Impacts for Increase in Type and Quantity of Sealed Sources Managed at 
LANL by the Off-Site Source Recovery Project 

This proposed project would expand the types and quantities of sealed sources that could be 
managed at LANL by the Off-Site Source Recovery Project.  The proposed project would 
continue the current approach of providing safe storage of sealed sources at LANL when other 
reasonable options for disposition, such as reuse or commercial disposal, are not available.  The 
only impacts resulting from these activities would result from exposure to the radioactive sources 
during normal operations and postulated accidents.  Under normal conditions, the sealed sources 
would be completely contained and would contribute only to external radiation exposure.  Proper 
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shielding and radiation control procedures would minimize worker exposure.  Noninvolved 
workers and the public would not be expected to receive any measurable dose during normal 
operations. 

For purposes of analysis, potential bounding accident scenarios were assessed for an aircraft 
crash with fire at Area G at TA-54, as well as a seismic event with fire at Wing 9 of the 
Chemistry and Metallurgy Research Building.  Consequences of the Wing 9 event also were 
calculated for a release emanating from TA-48 because the Radiological Sciences Institute that 
would be built in TA-48 would provide a replacement for the Chemistry and Metallurgy 
Research Building Wing 9 hot cell.  The highest LCF risk to the population would result from an 
accident at Wing 9 of the Chemistry and Metallurgy Research Building with consequences 
calculated at TA-3.  Taking into consideration the frequency, this postulated accident could result 
in an increase in LCF risk of approximately 1 chance in 6 million for the noninvolved worker, 
1 chance in 70 million for the MEI, and 1 chance in 600 for the population within a 50-mile 
(80-kilometer) radius. 

Potential mitigation measures could include placing sealed sources at locations where they would 
not be susceptible to damage from an aircraft crash, fire, or seismic event (kept underground); or 
instituting lower limits for maximum allowable source radioisotope activity in shipping 
containers, the TA-54 dome, and Wing 9 of the Chemistry and Metallurgy Research Building.  
Table S–21 summarizes the potential impacts from increasing the scope of the Off-Site Source 
Recovery Project at LANL. 

Table S–21  Summary of Impacts for Increase in Type and Quantity of Sealed Sources 
Managed at Los Alamos National Laboratory by the Off-Site Source Recovery Project 

Resource Area Impact Summary 

Land Resources Land Use – No or negligible impact. 
Visual Environment – No or negligible impact. 

Geology and Soils No or negligible impact. 

Water Resources No or negligible impact. 

Air Quality and Noise Air Quality – No or negligible impact. 
Noise – Temporary construction-related impacts from construction and burial 
activities. 

Ecological Resources  No or negligible impact. 

Human Health Involved worker doses would be maintained below their regulatory and 
administrative limits through use of shielding, safe work practices, procedures, and 
personal protective equipment. 
Noninvolved workers and the public would not be expected to receive any 
measurable doses during normal operations. 

Cultural Resources No or negligible impact. 

Socioeconomics and Infrastructure Socioeconomics – No or negligible impact. 
Infrastructure – No impacts identified. 

Waste Management No impacts identified. 

Transportation No or negligible impact. 

Environmental Justice No or negligible impact. 

Facility Accidents Postulated accidents could result in an increase in LCF risk to the noninvolved 
worker, the MEI, and population within a 50-mile radius.  Highest LCF risk to 
population would be from a CMR Building Wing 9 accident. 

LCF = latent cancer fatality; MEI = maximally exposed individual; CMR = Chemistry and Metallurgy Research. 
Note: To convert miles to kilometers, multiply by 1.6093. 
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S.11 Glossary 

actinide—Any member of the group of elements with atomic numbers from 89 (actinium) to 103 
(lawrencium) including uranium and plutonium.  All members of this group are radioactive. 

activation products—Nuclei, usually radioactive, formed by the bombardment and absorption 
in material with neutrons, protons, or other nuclear particles. 

alluvium (alluvial)—Unconsolidated, poorly sorted detrital sediments, ranging from clay-to-
gravel sizes, deposited by streams. 

as low as reasonably achievable (ALARA)—An approach to radiation protection to manage 
and control worker and public exposures (both individual and collective) and releases of 
radioactive material to the environment to as far below applicable limits as social, technical, 
economic, practical, and public policy considerations permit.  ALARA is not a dose limit but a 
process for minimizing doses to as far below limits as is practicable. 

Atomic Energy Act—A law originally enacted in 1946 and amended in 1954 that placed nuclear 
production and control of nuclear materials within a civilian agency, originally the Atomic 
Energy Commission.  The functions of the Atomic Energy Commission were replaced by the 
U.S. Nuclear Regulatory Commission and the U.S. Department of Energy. 

baseline—The existing environmental conditions against which impacts of the Proposed Action 
and its alternatives can be compared.  The environmental baseline is the site environmental 
conditions as they exist or are estimated to exist in the absence of the Proposed Action. 

bedrock—The solid rock that lies beneath soil and other loose surface materials.  

best management practices—Structural, nonstructural, and managerial techniques, other than 
effluent limitations, to prevent or reduce pollution of surface water.  They are the most effective 
and practical means to control pollutants that are compatible with the productive use of the 
resource to which they are applied.  Best Management Practices are used in both urban and 
agricultural areas.  Best Management Practices can include schedules of activities; prohibitions 
of practices; maintenance procedures; treatment requirements; operating procedures; and 
practices to control plant site runoff, spillage or leaks, sludge or waste disposal, or drainage from 
raw material storage. 

borrow—Excavated material that has been taken from one area to be used as raw material or fill 
at another location. 

bound—To use simplifying assumptions and analytical methods in analyzing potential impacts 
or risks such that the result provides an overestimate or upper limit that encompasses the 
potential impacts or risks. 

capable fault—A fault that has exhibited one or more of the following characteristics: 
(1) movement at or near the ground surface at least once within the past 35,000 years, or 
movement of a recurring nature within the past 500,000 years; (2) macro-seismicity 
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instrumentally determined with records of sufficient precision to demonstrate a direct 
relationship with the fault; (3) a structural relationship to a capable fault according to 
characteristic (1) or (2) above, such that movement on one could be reasonably expected to be 
accompanied by movement on the other. 

carcinogen—An agent that may cause cancer.  Ionizing radiation is a physical carcinogen; there 
are also chemical and biological carcinogens, and biological carcinogens may be external (such 
as viruses) or internal (such as genetic defects). 

cavate—Consists of a room carved into a cliff face within the Bandelier Tuff geological 
formation. The category includes isolated cavates, multi-roomed contiguous cavates, and groups 
of adjacent cavates that together form a cluster or complex.  

chemical wastes—Defined as hazardous waste (designated under the Resource Conservation and 
Recovery Act regulations); toxic waste (asbestos and polychlorinated biphenyls [PCBs], 
designated under the Toxic Substances Control Act); and special waste (designated under the 
New Mexico Solid Waste Regulations and including industrial waste, infectious waste, and 
petroleum contaminated soils).  In the past, LANL tracking efforts for chemical waste included 
construction and demolition debris and all other non-radioactive waste that managed through the 
Solid Chemical and Radioactive Waste Facilities.  For waste projections in the SWEIS, 
construction and demolition debris are presented as a separate categories. 

classified information—(1) Information that has been determined pursuant to Executive Order 
12958, any successor order, or the Atomic Energy Act of 1954 (42 U.S.C. 2011) to require 
protection against unauthorized disclosure; (2) certain information requiring protection against 
unauthorized disclosure in the interest of national defense and security or foreign relations of the 
United States pursuant to Federal statute or Executive Order. 

Code of Federal Regulations (CFR)—All Federal regulations in effect are published in codified 
form in the CFR.  References to the CFR usually take the form of XX CFR Part YY, where XX 
refers to Title (major division) and YY refers to Part (section). 

collective dose—The sum of the individual doses received in a given period of time by a 
specified population from exposure to a specified source of radiation.  Collective dose is 
expressed in units of person-rem or person-sievert. 

Compliance Order on Consent (Consent Order)—An enforcement document signed by the 
New Mexico Environment Department, the U.S. Department of Energy, and the Regents of the 
University of California on March 1, 2005, which prescribes the requirements for corrective 
action at Los Alamos National Laboratory. The purposes of the Consent Order are (1) to define 
the nature and extent of releases of contaminants at, or from, the facility; (2) to identify and 
evaluate, where needed, alternatives for corrective measures to clean up contaminants in the 
environment and prevent or mitigate the migration of contaminants at, or from, the facility; and 
(3) to implement such corrective measures. The Consent Order supersedes the corrective action 
requirements previously specified in Module VIII of the LANL Hazardous Waste Facility Permit. 
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criteria pollutants—An air pollutant that is regulated by National Ambient Air Quality 
Standards.  The U.S. Environmental Protection Agency must describe the characteristics and 
potential health and welfare effects that form the basis for setting, or revising, the standard for 
each regulated pollutant.  Criteria pollutants include sulfur dioxide, nitrogen dioxide, carbon 
monoxide, ozone, lead, and two size classes of particulate matter, less than or equal to 10 
micrometers (0.0004 inch) in diameter, and less than or equal to 2.5 micrometers (0.0001 inch) in 
diameter.  New pollutants may be added to, or removed from, the list of criteria pollutants as 
more information becomes available.  (See National Ambient Air Quality Standards.) 

criticality—The condition in which a system is capable of sustaining a nuclear chain reaction. 

cultural resources—Archaeological materials (artifacts) and sites that date to the prehistoric, 
historic, and ethnohistoric periods and that are currently located on the ground surface or buried 
beneath it; standing structures and/or their component parts that are over 50 years of age and are 
important because they represent a major historical theme or era, including the Manhattan Project 
and the Cold War era and structures that have an important technological, architectural, or local 
significance; cultural and natural places, select natural resources, and sacred objects that have 
importance for American Indians; American folklife traditions and arts; “historic properties” as 
defined in the National Historic Preservation Act; “archaeological resource” as defined in the 
Archaeological Resources Protection Act; and “cultural items” as defined in the Native American 
Graves Protection and Repatriation Act. 

cumulative impacts—The impacts on the environment that result from the incremental impacts 
of the action when added to other past, present, and reasonably foreseeable future actions, 
regardless of the agency or person who undertakes such other actions.  Cumulative impacts can 
result from individually minor but collectively significant actions taking place over a period of 
time (40 CFR Part 1508.7). 

curie—A unit of radioactivity equal to 37 billion disintegrations per second (37 billion 
becquerels); also a quantity of any radionuclide or mixture of radionuclides having 1 curie of 
radioactivity. 

deactivation—The placement of a facility in a radiologically and industrially safe shutdown 
condition that is suitable for a long-term surveillance and maintenance phase prior to final 
decontamination and decommissioning. 

decommissioning—Retirement of a facility, including any necessary decontamination and 
dismantlement. 

decontamination—The actions taken to reduce or remove substances that pose a substantial 
present or potential hazard to human health or the environment, such as radioactive or chemical 
contamination, from facilities, equipment, or soils by washing, heating, chemical or 
electrochemical action, mechanical cleaning, or other techniques. 

decontamination, decommissioning, and demolition (DD&D)—Actions taken at the end of the 
useful life of a building or structure to reduce or remove substances that pose a substantial hazard 
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to human health or the environment, retire it from service, and ultimately eliminate all or a 
portion of the structure. 

depleted uranium—Uranium whose content of the fissile isotope uranium-235 is less than the 
0.7 percent (by weight) found in natural uranium, so that it contains more uranium-238 than 
natural uranium.  (See enriched uranium, highly enriched uranium, natural uranium, low-
enriched uranium, and uranium.) 

dose (radiological)—A generic term meaning absorbed dose, dose equivalent, effective dose 
equivalent, committed dose equivalent, committed effective dose equivalent, or committed 
equivalent dose.  It is a measure of the energy imparted to matter by ionizing radiation.  The unit 
of dose is the rem or rad.  The radiation dose delivered per unit of time (such as rem per year) is 
the dose rate. 

drinking water standards—The level of constituents or characteristics in a drinking water 
supply specified in regulations under the Safe Drinking Water Act as the maximum permissible. 

effluent—A waste stream flowing into the surface water, groundwater, or soil.  Most frequently 
the term applies to wastes discharged to surface waters. 

emission—A material discharged into the atmosphere from a source operation or activity. 

endangered species—Plants or animals that are in danger of extinction through all or a 
significant portion of their ranges and that have been listed as endangered by the U.S. Fish and 
Wildlife Service or the National Marine Fisheries Service following the procedures outlined in 
the Endangered Species Act and its implementing regulations (50 CFR Part 424).  The lists of 
endangered species can be found in 50 CFR Part 17.11 for wildlife, 50 CFR Part 17.12 for plants, 
and 50 CFR Part 222.23(a) for marine organisms. (See threatened species.) 

enriched uranium—Uranium whose content of the fissile isotope uranium-235 is greater than 
the 0.7 percent (by weight) found in natural uranium.  (See depleted uranium, uranium, natural 
uranium, low-enriched uranium, and highly enriched uranium.) 

environmental impact statement (EIS)—The detailed written statement required by the 
National Environmental Policy Act (NEPA) section 102(2)(C) for a proposed major Federal 
action significantly affecting the quality of the human environment.  A U.S. Department of 
Energy (DOE) EIS is prepared in accordance with applicable requirements of the Council on 
Environmental Quality National Environmental Policy Act regulations in 40 CFR Parts 1500 to 
1508 and DOE NEPA regulations in 10 CFR Part 1021.  The statement includes, among other 
information, discussions of the environmental impacts of the Proposed Action and all reasonable 
alternatives, adverse environmental effects that cannot be avoided should the proposal be 
implemented, the relationship between short-term uses of the human environment and 
enhancement of long-term productivity, and any irreversible and irretrievable commitments of 
resources. 
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environmental justice—The fair treatment and meaningful involvement of all people regardless 
of race, color, national origin, or income with respect to the development, implementation, and 
enforcement of environmental laws, regulations, and policies.  Fair treatment means that no 
group of people, including racial, ethnic, or socioeconomic groups, should bear a 
disproportionate share of the negative environmental consequences resulting from industrial, 
municipal, and commercial operations or the execution of Federal, state, local, and tribal 
programs and policies.  Executive Order 12898 directs Federal agencies to make achieving 
environmental justice part of their missions by identifying and addressing disproportionately high 
and adverse effects of agency programs, policies, and activities on minority and low-income 
populations.  (See minority population and low-income population.) 

fault—A fracture or a zone of fractures within a rock formation along which vertical, horizontal, 
or transverse slippage has occurred.  A normal fault occurs when the hanging wall has been 
depressed in relation to the footwall.  A reverse fault occurs when the hanging wall has been 
raised in relation to the footwall.   

fission—The splitting of the nucleus of a heavy atom into two lighter nuclei.  It is accompanied 
by the release of neutrons, gamma rays, and kinetic energy of fission products. 

fission products—Nuclei (fission fragments) formed by the fission of heavy elements, plus the 
nuclides formed by the fission fragments’ radioactive decay. 

grading—Any stripping, cutting, filling, stockpiling, or combination thereof that modifies the 
land surface. 

groundwater—Water below the ground surface in a zone of saturation. 

habitat—The environment occupied by individuals of a particular species, population, or 
community. 

hazardous air pollutants—Air pollutants not covered by ambient air quality standards but 
which may present a threat of adverse human health effects or adverse environmental effects.  
Those specifically listed in 40 CFR Part 61.01 are asbestos, benzene, beryllium, coke oven 
emissions, inorganic arsenic, mercury, radionuclides, and vinyl chloride.  More broadly, 
hazardous air pollutants are any of the 189 pollutants listed in or pursuant to the Clean Air Act, 
Section 112(b).  Very generally, hazardous air pollutants are any air pollutants that may 
realistically be expected to pose a threat to human health or welfare. 

hazardous chemical—Under 29 CFR Part 1910, Subpart Z, hazardous chemicals are defined as 
“any chemical which is a physical hazard or a health hazard.”  Physical hazards include 
combustible liquids, compressed gases, explosives, flammables, organic peroxides, oxidizers, 
pyrophorics, and reactives.  A health hazard is any chemical for which there is good evidence 
that acute or chronic health effects occur in exposed employees.  Hazardous chemicals include 
carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers, 
hepatotoxins, nephrotoxins, agents that act on the hematopoietic system, and agents that damage 
the lungs, skin, eyes, or mucous membranes. 
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hazardous material—A material, including a hazardous substance, as defined by 
49 CFR Part 171.8, that poses a risk to health, safety, and property when transported or handled. 

hazardous waste—A category of waste regulated under the Resource Conservation and 
Recovery Act (RCRA).  To be considered hazardous, a waste must be a solid waste under RCRA 
and must exhibit at least one of four characteristics described in 40 CFR Part 261.20-24 
(ignitability, corrosivity, reactivity, or toxicity) or be specifically listed by the 
U.S. Environmental Protection Agency in 40 CFR Part 261.31-33. 

high-efficiency particulate air (HEPA) filter—An air filter capable of removing at least 99.97 
percent of particles 0.3 micrometers (about 0.00001 inches) in diameter.  High-efficiency 
particulate air filters include a pleated fibrous medium (typically fiberglass) capable of capturing 
very small particles. 

historic structure—A building or other structure constructed after AD 1593 (but most typically 
in the Los Alamos area constructed after about AD 1900).  

hot cell—A shielded facility that requires the use of remote manipulators for handling 
radioactive materials. 

isotope—Any of two or more variations of an element in which the nuclei have the same number 
of protons (and thus the same atomic number), but different numbers of neutrons so that their 
atomic masses differ.  Isotopes of a single element possess almost identical chemical properties, 
but often different physical properties (for example, carbon-12 and -13 are stable; carbon-14 is 
radioactive). 

latent cancer fatalities (LCFs)—Deaths from cancer occurring some time after, and postulated 
to be due to, exposure to ionizing radiation or other carcinogens. 

long-term impact—In general, an impact that endures beyond the timeframe of the action or 
activity that causes the impact. 

low-income population—Low-income populations, defined in terms of Bureau of the Census 
annual statistical poverty levels (Current Population Reports, Series P-60 on Income and 
Poverty), may consist of groups or individuals who live in geographic proximity to one another 
or who are geographically dispersed or transient (such as migrant workers or American Indians), 
where either group experiences common conditions of environmental exposure or effect.  (See 
environmental justice and minority population.) 

low-level radioactive waste—Waste that contains radioactivity but is not classified as high-level 
waste, transuranic waste, spent nuclear fuel, or byproduct material as defined by Section 11e (2) 
of the Atomic Energy Act of 1954, as amended.  Test specimens of fissionable material irradiated 
for research and development only, and not for the production of power or plutonium, may be 
classified as low-level radioactive waste, provided the concentration of transuranic waste is less 
than 100 nanocuries per gram.   
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material disposal area (MDA)—An area used any time between the beginning of Los Alamos 
National Laboratory operations in the early 1940s and the present for disposing of chemically, 
radioactively, or chemically and radioactively contaminated materials. 

maximally exposed individual (MEI)—A hypothetical individual whose location and habits 
result in the highest total radiological or chemical exposure (and thus dose) from a particular 
source for all exposure routes (inhalation, ingestion, direct exposure). 

maximally exposed individual (transportation analysis)—A hypothetical individual receiving 
radiation doses from transporting radioactive materials on the road.  For the incident-free 
transport operation, the maximally exposed individual would be an individual stuck in traffic 
next to the shipment for 30 minutes.  For accident conditions, the maximally exposed individual 
is assumed to be an individual located approximately 33 meters (100 feet) directly downwind 
from the accident. 

millirem—One-thousandth of 1 rem.  (See rem.) 

minority population—Minority populations exist where either: (a) the minority population of 
the affected area exceeds 50 percent, or (b) the minority population percentage of the affected 
area is meaningfully greater than in the general population or other appropriate unit of geographic 
analysis (such as a governing body’s jurisdiction, a neighborhood, census tract, or other similar 
unit).  “Minority” refers to individuals who are members of the following population groups: 
American Indian or Alaskan Native; Asian or Pacific Islander; Black, not of Hispanic origin; or 
Hispanic.  “Minority populations” include either a single minority group or the total of all 
minority persons in the affected area.  They may consist of groups of individuals living in 
geographic proximity to one another or a geographically dispersed/transient set of individuals 
(such as migrant workers or American Indians), where either group experiences common 
conditions of environmental exposure or effect.  (See environmental justice and low-income 
population.) 

mitigate—Mitigation includes: (1) avoiding an impact altogether by not taking a certain action 
or parts of an action; (2) minimizing impacts by limiting the degree or magnitude of an action 
and its implementation; (3) rectifying an impact by repairing, rehabilitating, or restoring the 
affected environment; (4) reducing or eliminating the impact over time by preservation and 
maintenance operations during the life of an action; or (5) compensating for an impact by 
replacing or providing substitute resources or environments. 

mixed waste—Waste that contains both nonradioactive hazardous waste and radioactive waste, 
as defined in this glossary. 

National Environmental Policy Act (NEPA) of 1969—This Act is the basic national charter for 
protection of the environment.  It establishes policy, sets goals (Section 101), and provides means 
(Section 102) for carrying out policy.  Section 102(2) contains “action-forcing” provisions to 
ensure that Federal agencies follow the letter and spirit of the act.  For major Federal actions 
significantly affecting the quality of the human environment, Section 102(2)(C) of the National 
Environmental Policy Act requires Federal agencies to prepare a detailed statement that includes 
the environmental impacts of the Proposed Action and other specified information. 
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National Pollutant Discharge Elimination System—A provision of the Clean Water Act which 
prohibits discharge of pollutants into waters of the United States unless a special permit is issued 
by the U.S. Environmental Protection Agency, a state, or, where delegated, a tribal government 
on an Indian reservation.  The National Pollutant Discharge Elimination System permit lists 
either permissible discharges, the level of cleanup technology required for wastewater, or both. 

National Register of Historic Places—The official list of the Nation’s cultural resources that 
are worthy of preservation.  The National Park Service maintains the list under direction of the 
Secretary of the Interior.  Buildings, structures, objects, sites, and districts are included in the 
National Register for their importance in American history, architecture, archaeology, culture, or 
engineering.  Properties included on the National Register range from large-scale, monumentally 
proportioned buildings to smaller-scale, regionally distinctive buildings.  The listed properties are 
not just of nationwide importance; most are significant primarily at the state or local level.  
Procedures for listing properties on the National Register are found in 36 CFR Part 60. 

natural uranium—Uranium with the naturally occurring distribution of uranium isotopes 
(approximately 0.7-weight percent uranium-235, and the remainder essentially uranium-238).  
(See uranium, depleted uranium, enriched uranium, highly enriched uranium, and low-enriched 
uranium.) 

neptunium-237—An element, mostly manmade, with the atomic number 93.  Pure neptunium is 
a silvery metal.  The neptunium-237 isotope has a half-life of 2.14 million years.  When 
neptunium-237 is bombarded by neutrons, it is transformed to neptunium-238, which in turn 
undergoes radioactive decay to become plutonium-238.  When neptunium-237 undergoes 
radioactive decay, it emits alpha particles and gamma rays. 

nitrogen oxides—Refers to the oxides of nitrogen, primarily nitrogen oxide and nitrogen 
dioxide.  These are produced in the combustion of fossil fuels and can constitute an air pollution 
problem.  Nitrogen dioxide emissions contribute to acid deposition and formation of atmospheric 
ozone. 

nonnuclear aboveground experimentation—Aboveground experimentation or testing in 
support of nuclear weapons programs that does not involve detonation of a nuclear explosive. 

nonproliferation—Preventing the spread of nuclear weapons, nuclear weapon materials, and 
nuclear weapon technology. 

normal operations—All normal (incident-free) conditions and those abnormal conditions that 
frequency estimation techniques indicate occur with a frequency greater than 0.1 events per year. 

Notice of Intent (NOI)—Public announcement that an environmental impact statement will be 
prepared and considered.  It describes the Proposed Action, possible alternatives, and scoping 
process, including whether, when, and where any scoping meetings will be held.  The NOI is 
usually published in the Federal Register and local media.  The scoping process includes holding 
at least one public meeting and requesting written comments on issues and environmental 
concerns that an environmental impact statement should address. 
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nuclear facility—A facility that is subject to requirements intended to control potential nuclear 
hazards.  Defined in U.S. Department of Energy directives as any nuclear reactor or any other 
facility whose operations involve radioactive materials in such form and quantity that a 
significant nuclear hazard potentially exists to the employees or the general public. 

nuclear material—Composite term applied to—(1) special nuclear material; (2) source material 
such as uranium or thorium or ores containing uranium or thorium; and (3) byproduct material, 
which is any radioactive material that is made radioactive by exposure to the radiation incident to 
the process of producing or using special nuclear material. 

nuclear weapons complex—The sites supporting the research, development, design, 
manufacture, testing, assessment, certification, and maintenance of the Nation’s nuclear weapons 
and the subsequent dismantlement of retired weapons. 

outfall—The discharge point of a drain, sewer, or pipe as it empties into the environment. 

ozone—The triatomic form of oxygen; in the stratosphere, ozone protects the Earth from the 
sun’s ultraviolet rays, but in lower levels of the atmosphere, ozone is considered an air pollutant. 

particulate matter (PM)—Any finely divided solid or liquid material, other than uncombined 
(pure) water.  A subscript denotes the upper limit of the diameter of particles included.  Thus, 
PM10 includes only those particles equal to or less than 10 micrometers (0.0004 inches) in 
diameter; PM2.5 includes only those particles equal to or less than 2.5 micrometers 
(0.0001 inches) in diameter. 

person-rem—A unit of collective radiation dose applied to populations or groups of individuals; 
that is, a unit for expressing the dose when summed across all persons in a specified population 
or group.  (See collective dose.) 

pit—The central core of a primary assembly in a nuclear weapon typically composed of 
plutonium-239 and/or highly-enriched uranium and other materials. 

plutonium—A heavy, radioactive, metallic element with the atomic number 94.  It is produced 
artificially by neutron bombardment of uranium.  Plutonium has 15 isotopes with atomic masses 
ranging from 232 to 246 and half-lives from 20 minutes to 76 million years. 

plutonium-238—An isotope with a half-life of 87.74 years used as the heat source for 
radioisotope power systems.  When plutonium-238 undergoes radioactive decay, it emits alpha 
particles and gamma rays.  Plutonium-238 may fission if exposed to neutrons.  The likelihood of 
plutonium-238 undergoing fission is dependent upon many factors including the number and 
energy of neutrons, temperature, plutonium-238 purity and shape, and the presence and proximity 
of other elements. 

plutonium-239—An isotope with a half-life of 24,110 years that is the primary radionuclide in 
weapons-grade plutonium.  When plutonium-239 decays, it emits alpha particles.  Plutonium-239 
may fission if exposed to neutrons.  The likelihood of plutonium-239 undergoing fission is 
dependent upon many factors including the number and energy of neutrons, temperature, 
plutonium-239 purity and shape, and the presence and proximity of other elements. 
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population dose—See collective dose. 

potential release site (PRS)—A site suspected of releasing or having the potential to release 
contaminants (radioactive, chemical, or both) into the environment.  PRS is a generic term that 
includes solid waste management units and areas of concern that are cited and defined in the 
Compliance Order on Consent (Consent Order). 

radioactive waste—In general, waste that is managed for its radioactive content.  Waste material 
that contains source, special nuclear, or byproduct material is subject to regulation as radioactive 
waste under the Atomic Energy Act.  Also, waste material that contains accelerator-produced 
radioactive material or a high concentration of naturally occurring radioactive material may be 
considered radioactive waste. 

radioactivity— 

Defined as a process:  The spontaneous transformation of unstable atomic nuclei, usually 
accompanied by the emission of ionizing radiation.   

Defined as a property:  The property of unstable nuclei in certain atoms to spontaneously emit 
ionizing radiation during nuclear transformations. 

radioisotope or radionuclide—An unstable isotope that undergoes spontaneous transformation, 
emitting radiation.  (See isotope.) 

radioisotope power system—Any one of a number of technologies used in spacecraft and 
in national security technologies that produces heat or electricity from the radioactive decay of 
suitable radioactive substances such as plutonium-238.  They are typically used in applications 
such as to enable the operation of instruments and sensors where energy sources such as solar 
power are undesirable or impractical due to the remoteness or extreme conditions of the 
operating environment. 

Record of Decision (ROD)—A document prepared in accordance with the requirements of 
40 CFR Part 1505.2 and 10 CFR Part 1021.315 that provides a concise public record of the 
U.S. Department of Energy’s (DOE) decision on a Proposed Action for which an environmental 
impact statement was prepared.  A ROD identifies the alternatives considered in reaching the 
decision; the environmentally preferable alternative; factors balanced by DOE in making the 
decision; and whether all practicable means to avoid or minimize environmental harm have been 
adopted, and, if not, the reason why they were not. 

region of influence (ROI)—A site-specific geographic area in which the principal direct and 
indirect effects of actions are likely to occur. 

rem (roentgen equivalent man)—A unit of dose equivalent.  The dose equivalent in rem equals 
the absorbed dose in rad in tissue multiplied by the appropriate quality factor and possibly other 
modifying factors.  Derived from “roentgen equivalent man,” referring to the dosage of ionizing 
radiation that will cause the same biological effect as one roentgen of x-ray or gamma-ray 
exposure.  One rem equals 0.01 sieverts.  (See absorbed dose and dose equivalent.) 
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remediation—The process, or a phase in the process, of rendering radioactive, hazardous, or 
mixed waste environmentally safe, whether through processing, entombment, or other methods. 

Resource Conservation and Recovery Act, as Amended—A law that gives the 
U.S. Environmental Protection Agency the authority to control hazardous waste from “cradle to 
grave” (from the point of generation to the point of ultimate disposal), including its 
minimization, generation, transportation, treatment, storage, and disposal.  The Resource 
Conservation and Recovery Act also sets forth a framework for the management of nonhazardous 
solid wastes.  (See hazardous waste.) 

risk—The probability of a detrimental effect of exposure to a hazard.  Risk is often expressed 
quantitatively as the probability of an adverse event occurring multiplied by the consequence of 
that event (in other words, the product of these two factors). 

risk assessment (chemical or radiological)—The qualitative and quantitative evaluation 
performed in an effort to define the risk posed to human health and/or the environment by the 
presence or potential presence and/or use of specific chemical or radiological materials. 

runoff—The portion of rainfall, melted snow, or irrigation water that flows across the ground 
surface, and eventually enters streams. 

safeguards—An integrated system of physical protection, material accounting, and material 
control measures designed to deter, prevent, detect, and respond to unauthorized access, 
possession, use, or sabotage of nuclear materials. 

security—An integrated system of activities, systems, programs, facilities, and policies for the 
protection of Restricted Data and other classified information or matter, nuclear materials, 
nuclear weapons and nuclear weapons components, and/or U.S. Department of Energy contractor 
facilities, property, and equipment. 

sediment—Soil, sand, and minerals washed from land into water that deposit on the bottom of a 
water body.  

seismic—Pertaining to any Earth vibration, especially an earthquake. 

seismicity—The frequency and distribution of earthquakes. 

shielding—With regard to radiation, any material of obstruction (bulkheads, walls, or other 
construction) that absorbs radiation to protect personnel or equipment. 

short-term impact—In general, an impact that occurs during or for a short time after the action 
or activity that causes the impact. 

source material—Depleted uranium, normal uranium, thorium, or any other nuclear material 
determined, pursuant to Section 61 of the Atomic Energy Act of 1954, as amended, to be source 
material, or ores containing one or more of the foregoing materials in such concentration as may 
be determined by regulation. 



Final Site-Wide EIS for Continued Operation of Los Alamos National Laboratory, Los Alamos, New Mexico 
 
 

 
S-124 Concurrence Draft 7/9/2007 

source term—The amount of a specific pollutant (chemicals, radionuclides) emitted or 
discharged to a particular environmental medium (air, water, earth) from a source or group of 
sources.  It is usually expressed as a rate (amount per unit time). 

special nuclear material(s)—A category of material subject to regulation under the Atomic 
Energy Act, consisting primarily of fissile materials. It is defined to mean plutonium, 
uranium-233, uranium enriched in the isotopes of uranium-233 or -235, and any other material 
that the Nuclear Regulatory Commission determines to be special nuclear material, but it does 
not include source material. 

stockpile—The inventory of active nuclear weapons for the strategic defense of the United 
States. 

stockpile stewardship program—A program that ensures the operational readiness (safety and 
reliability) of the U.S. nuclear weapons stockpile by the appropriate balance of surveillance, 
experiments, and simulations. 

target—A tube, rod, or other form containing material that, on being irradiated in a nuclear 
reactor or an accelerator, would produce a desired end product. 

technical area (TA)—Geographically distinct administrative units established for the control of 
LANL operations.  There are currently 49 active TAs; 47 in the 41 square miles of the LANL 
site, one at Fenton Hill, west of the main site, and one comprising leased properties in town. 

threatened species—Any plants or animals that are likely to become endangered species within 
the foreseeable future throughout all or a significant portion of their ranges and which have been 
listed as threatened by the U.S. Fish and Wildlife Service or the National Marine Fisheries 
Service following the procedures set out in the Endangered Species Act and its implementing 
regulations (50 CFR Part 424).  (See endangered species.) 

Toxic Substances Control Act of 1976—This Act authorizes the U.S. Environmental Protection 
Agency (EPA) to secure information on all new and existing chemical substances and to control 
any substances determined to cause an unreasonable risk to public health or the environment.  
This law requires that the health and environmental effects of all new chemicals be reviewed by 
the EPA before they are manufactured for commercial purposes. 

transuranic—Refers to any element whose atomic number is higher than that of uranium 
(atomic number 92), including neptunium, plutonium, americium, and curium.  All transuranic 
elements are produced artificially and are radioactive. 

transuranic waste—Radioactive waste containing more than 100 nanocuries (3,700 becquerels) 
of alpha-emitting transuranic isotopes per gram of waste, with half-lives greater than 20 years, 
except for:  (1) high-level radioactive waste; (2) waste that the Secretary of Energy has 
determined, with the concurrence of the Administrator of the Environmental Protection Agency, 
does not need the degree of isolation required by the 40 CFR Part 191 disposal regulations; of 
(3) waste that the U.S. Nuclear Regulatory Commission has approved for disposal on a case-by-
case basis in accordance with 10 CFR Part 61 (DOE 435.1). 
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tuff—A fine-grained rock composed of ash or other material formed by volcanic explosion or 
aerial expulsion from a volcanic vent.  

uranium—A radioactive, metallic element with the atomic number 92; one of the heaviest 
naturally occurring elements.  Uranium has 14 known isotopes, of which uranium-238 is the 
most abundant in nature.  Uranium-235 is commonly used as a fuel for nuclear fission.  (See 
natural uranium, enriched uranium, highly enriched uranium, and depleted uranium.) 

vadose zone—The portion of Earth between the land surface and the water table. 

volatile organic compounds—A broad range of organic compounds, often halogenated, that 
vaporize at ambient or relatively low temperatures, such as benzene, chloroform, and methyl 
alcohol.  With regard to air pollution, any organic compound that participates in atmospheric 
photochemical reaction, except for those designated by the U.S. Environmental Protection 
Agency Administrator as having negligible photochemical reactivity. 

Waste Isolation Pilot Plant (WIPP)—A U.S. Department of Energy facility designed and 
authorized to permanently dispose of defense-related transuranic waste in a mined underground 
facility in deep geologic salt beds.  It is located in southeastern New Mexico, 42 kilometers 
(26 miles) east of the city of Carlsbad. 

wetland—Wetlands are “... those areas that are inundated or saturated by surface or groundwater 
at a frequency and duration sufficient to support, and that under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions.  
Wetlands generally include swamps, marshes, bogs, and similar areas” (33 CFR Part 328.3). 
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